
 

 
 
 

THE PROJECT FOR 
DRAINAGE WATER QUALITY 

CONTROL FOR 
IRRIGATION IN MIDDLE NILE DELTA 
IN THE ARAB REPUBLIC OF EGYPT 

 
 
 
 
 
 
 

Final Report 
Summary 

 

March 2016 

 

 

JAPAN INTERNATIONAL COOPERATION AGENCY 

(JICA) 

SANYU CONSULTANTS INC. 



 



 

Table of Contents 
 

Project location Map 
Table of Contents 
List of Tables and Figures 
Abbreviations 
 
Chapter 1 Outline of the Project ................................................................................................... 1-1 

1.1 Background: Drainage Water Reuse and Difficulties ......................................................... 1-1 
1.2 Outline of Project ................................................................................................................ 1-1 

1.2.1 Utilization of Proposed Master Plan ............................................................................. 1-1 
1.2.2 Expected Outputs .......................................................................................................... 1-1 
1.2.3 Target Area .................................................................................................................... 1-1 
1.2.4 Organizations Concerned .............................................................................................. 1-2 
1.2.5 Schedule and Scope of the Project ................................................................................ 1-2 

1.3 Water Quality of Drainage Water in the Nile Delta Region ................................................ 1-2 
1.3.1 Contamination of Drainage Water ................................................................................. 1-2 
1.3.2 Legal Framework for Drainage Water Reuse ................................................................ 1-3 
1.3.3 Activities of Other Development Partners .................................................................... 1-3 

Chapter 2 Current Conditions of the Project Area ........................................................................ 2-1 
2.1 Natural and Social Conditions in Kafr El Sheikh Governorate ........................................... 2-1 

2.1.1 Location ........................................................................................................................ 2-1 
2.1.2 Temperature/Rainfall .................................................................................................... 2-1 
2.1.3 Population ..................................................................................................................... 2-1 
2.1.4 Economy ....................................................................................................................... 2-1 
2.1.5 Traffic ........................................................................................................................... 2-1 
2.1.6 Electricity...................................................................................................................... 2-1 
2.1.7 Water Supply ................................................................................................................. 2-2 
2.1.8 Sewerage System .......................................................................................................... 2-2 

2.2 Agriculture in Kafr El Sheikh Governorate ........................................................................ 2-2 
2.2.1 Land Ownership ............................................................................................................ 2-2 
2.2.2 Farmers’ Organization/ Water Users Association .......................................................... 2-2 
2.2.3 Cropping Pattern and Agricultural Production .............................................................. 2-4 
2.2.4 Farm Income ................................................................................................................. 2-4 
2.2.5 Inland Fishery ............................................................................................................... 2-5 

2.3 Irrigation and Drainage Water Reuse in Kafr El Sheikh Governorate ................................ 2-5 
2.3.1 Irrigation System .......................................................................................................... 2-5 
2.3.2 Drainage System ........................................................................................................... 2-6 
2.3.3 Balance of Irrigation Water ........................................................................................... 2-7 
2.3.4. Reuse of Drainage Water for Irrigation ........................................................................ 2-8 



 

2.4 Water Quality of Drainage in Kafr El Sheikh ..................................................................... 2-9 
2.4.1 Water Quality of Drainage ............................................................................................ 2-9 
2.4.2 Pollutants and Load of Contamination .......................................................................... 2-9 
2.4.3 Waste as Pollutants ....................................................................................................... 2-9 
2.4.4 Urban and Rural Sewage System ................................................................................ 2-10 
2.4.5 Disposal of Agricultural and Livestock Waste ............................................................ 2-10 

Chapter 3 Constraints of Drainage Water Reuse for Agriculture Development 
in Kafr El Sheikh .......................................................................................................... 3-1 

3.1 Constraints for Agriculture Development in terms of Irrigation ......................................... 3-1 
3.1.1 Decrease of Agricultural Productivity........................................................................... 3-1 
3.1.2 Shortage of Irrigation Water and Reuse of Drainage Water as a Solution..................... 3-1 
3.1.3 Contamination of Drainage Water ................................................................................. 3-1 
3.1.4 Water Quality and Drainage Reuse of Garbia Drain ..................................................... 3-2 

3.2 Challenges of Community Organizations in Rural Area ..................................................... 3-3 
3.2.1 Water Users Association ............................................................................................... 3-3 
3.2.2 Farmers’ Involvement in Environmental Conservation ................................................ 3-4 

3.3 Interests of Development Partners regarding Sewerage System Improvement and Issues . 3-4 
3.3.1 Land Acquisition and Legal Regulation ........................................................................ 3-4 
3.3.2 Trial of Rural Sewerage Treatment Facility .................................................................. 3-5 
3.3.3 Operation and Maintenance of Facility ......................................................................... 3-5 

3.4 Summary of the Issues: Problem Tree ................................................................................ 3-5 
Chapter 4 Drainage Water Reuse Plan .......................................................................................... 4-1 

4.1 Objective and Formulating Process of Drainage Water Reuse Plan .................................... 4-1 
4.1.1 Development Objective ................................................................................................ 4-1 
4.1.2 Formulation Process of Drainage Water Reuse Plan ..................................................... 4-1 

4.2 Framework of Drainage Water Reuse Plan ......................................................................... 4-2 
4.2.1 Consistency with National Policies............................................................................... 4-2 
4.2.2 Approaches as Countermeasures to the Issues in Kafr El Sheikh Governorate ............ 4-2 
4.2.3 Strategies for Water Quality Conservation and Drainage Water Reuse for Irrigation ... 4-3 
4.2.4 Implementation Method and Proposed Projects ............................................................ 4-5 

4.3 Implementation Arrangement of the Drainage Water Reuse Plan ....................................... 4-7 
4.3.1 Package of Water Quality Conservation and Drainage Water Reuse: Irrigation Complex
 ............................................................................................................................................... 4-7 
4.3.2 Project Targeting Wide Area: Wide-area Application Project ....................................... 4-7 
4.3.3 Implementation of Irrigation Complex and Wide-area Application Project .................. 4-7 
4.3.4 Time Frame of the Drainage Water Reuse Plan ............................................................ 4-8 

4.4 Verification through Pilot Project ..................................................................................... 4-10 
4.4.1 Implementation Process of Pilot Project ..................................................................... 4-10 
4.4.2 Results of Pilot Project ............................................................................................... 4-10 
4.4.3 Lessons learnt from the Implementation of Pilot Project ............................................ 4-11 



 

4.5 Projects Composing the Drainage Water Reuse Plan ........................................................ 4-13 
4.5.1 Project 1: Establishment of Irrigation Complex .......................................................... 4-13 
4.5.2 Project 2: Improving Drainage Water Quality for Irrigation in Garbia Drain ............. 4-18 
4.5.3 Project 3: Construction of Large-scale Reuse Pump Station....................................... 4-19 
4.5.4 Project 4: Renewal of Drain by Box Culvert .............................................................. 4-20 
4.5.5 Project 5: Strengthening Effective Use of the Water Quality Monitoring System ...... 4-21 
4.5.6 Project 6: Effective Use of Drainage Water for Crop Production (Reduction of Chemical 

Fertilizers) .................................................................................................................. 4-21 
4.6 Priority Components (Projects) ........................................................................................ 4-21 
4.7 Implementation Arrangement ........................................................................................... 4-24 

4.7.1 Coordination among Ministries .................................................................................. 4-24 
4.7.2 Coordination among Development Partners ............................................................... 4-25 
4.7.3 Implementation Arrangement of Irrigation Complex .................................................. 4-26 
4.7.4 Procedures and Points on Planning of Facilities ......................................................... 4-28 
4.7.5 Women’s Involvement ................................................................................................ 4-29 

4.8 Operation and Maintenance Plan ...................................................................................... 4-30 
4.8.1 Operation and Maintenance Plan for Drainage Water Reuse Plan .............................. 4-30 
4.8.2 Operation and Maintenance of Irrigation Complex Facilities ..................................... 4-30 

4.9 Project Cost....................................................................................................................... 4-31 
4.10 Expected Outcomes ........................................................................................................ 4-32 

4.10.1 General Impacts ........................................................................................................ 4-32 
4.10.2 Impacts of Each Project ............................................................................................ 4-33 

4.11 Project Profiles (Action Plans) ........................................................................................ 4-36 
Chapter 5 Recommendations ........................................................................................................ 5-1 

5.1 Justification of Water Reuse Plan ....................................................................................... 5-1 
5.1.1 Water Distribution ......................................................................................................... 5-1 
5.1.2 Water Quality ................................................................................................................ 5-1 
5.1.3 Facility Plan .................................................................................................................. 5-2 

5.2 Towards Implementation of the Drainage Water Reuse Plan .............................................. 5-2 
5.2.1 Promoting the Projects in Harmony with the Existing Plans of MWRI ........................ 5-2 
5.2.2 Implementation in Cooperation with Other Ministries and Development Partners ...... 5-2 
5.2.3 Involvement of Stakeholders from the Central to Village Levels ................................. 5-3 
5.2.4 Upstream and Downstream Cooperation towards Expanding the Projects ................... 5-3 

5.3 Towards Sustainable Water Quality Conservation .............................................................. 5-3 
5.3.1 Involvement of People Related through Their Interests for O&M ................................ 5-3 
5.3.2 Cooperation of Stakeholders for Farmer Organization ................................................. 5-4 
5.3.3 Clarification of the Official Position of Drainage Pump Committee ............................ 5-4 
5.3.4 Environmental Awareness Creation .............................................................................. 5-5 
5.3.5 Gender Consideration ................................................................................................... 5-5 

  



 

List of Tables and Figures 
 
Table 2.3.1 Estimation of Available DrainageWater for Reuse ................................................... 2-9 
Table 4.2.1 Set-up of Water Quality Standards for Drainage Water Reuse ............................... 4-4 
Table 4.2.2 Proposed Projects in accordance to Implementation Strategy and National Policy 4-5 
Table 4.4.1 Implemented Project Components in the Pilot Project Sites ................................ 4-10 
Table 4.5.1 Ownership and Users’ Organization of Each Facility .......................................... 4-14 
Table 4.5.2 Basic Approaches of Establishment & Strengthening of Drainage WaterReuse Pump 

Committee ........................................................................................................... 4-15 
Table 4.5.3 Components of the Project for Improving Drainage Water Quality for Irrigation in 

Garbia Drain ....................................................................................................... 4-18 
Table 4.5.4 National Drainage Culverts Plan (Target Length in 2015) .................................. 4-20 
Table 4.5.5 Target Length of Box Culvert Construction in the Drainage Water Reuse Plan .. 4-21 
Table 4.7.1 Implementation Arrangement of the Drainage Water Reuse Plan ........................ 4-25 
Table 4.7.2 Female Roles and Involvement in Environmental Activities ............................... 4-29 
Table 4.8.1 Roles and Responsibilities of Each Drainage Water Reuse Project ..................... 4-30 
Table 4.9.1 Project Cost for Drainage Water Reuse Plan (USD1,000) ................................... 4-32 
Table 4.9.2 Contents of Each Project Cost ............................................................................. 4-32 
Table 4.10.1 Expected Impacts of the Proposed Projects ....................................................... 4-33 
 
Figure 3.4.1 Constraints and Opportunities Related to Drainage Water Reuse in Kafr El Sheikh 

Governorate ......................................................................................................... 3-7 
Figure 4.1.1 Formulation Process of Drainage Water Reuse Plan ............................................ 4-1 
Figure 4.2.1 Countermeasure Approaches to the Issues ........................................................... 4-3 
Figure 4.2.2 Drainage Water Reuse Plan in accordance to Implementation Strategy and National 

Policy ................................................................................................................... 4-6 
Figure 4.3.1 Basic Concept of “Irrigation Complex” and “Wide-area Application Project” ..... 4-8 
Figure 4.3.2 Components and Time Frame of Drainage Water Reuse Plan .............................. 4-9 
Figure 4.5.1 Illustration of Irrigation Complex ...................................................................... 4-16 
Figure 4.6.1 Basic Approach of Irrigation Complex Priorities ............................................... 4-22 
Figure 4.6.2 Drainage Water Reuse Plan in Kafr El Sheikh Governorate .............................. 4-23 
Figure 4.7.1 Coordination among the Stakeholders for Implementation of Irrigation  

Complex ............................................................................................................. 4-26 
Figure 4.7.2 Flow of Protocol Making and Establishment of Users’ Associations ................. 4-27 
Figure 4.8.1 Operational Structure of Irrigation Complex Facilities...................................... 4-31 

  



 

ABBREVIATIONS 
 

AES : Agricultural Extension Service 
BCM : Billion Cubic Meter 
BCWUA : Branch Canal Water Users’ Association 
B/D : Basic Design 
BOD : Biological Oxygen Demand 
CDA : Community Development Association 
CDIAS : Central Department of Irrigation Advisory Service  
CFU : Colony Forming Unit 
CLEQM : Central Laboratory for Environmental Quality Monitoring 
CO2 : Carbon Dioxide 
COD : Chemical Oxygen Demand 
COD(Cr) : Chemical Oxygen Demand (potassium dichromate) 
COD (Mn) : Chemical Oxygen Demand (potassium permanganate) 
C/P : Counterparts 
Cu : Copper 
DAS : Drainage Advisory Service 
D/D : Detailed Design 
DO : Dissolved Oxygen 
DPC : Drainage Pump Committee 
DRI : Drainage Research Institute 
DWB : District Water Board 
DWMP : Decentralized Wastewater Management Project 
EC : Electrical Conductivity 
EEAA : Egyptian Environmental Affairs Agency 
EIA : Environmental Impact Assessment 
EP : End Point 
EPADP : Egyptian Public Authority for Drainage Projects 
EU : European Union 
EWRMP : Enhanced Water Resources Management Project 
F : Fluoride 
FAO : Food and Agriculture Organization 
FIRR : Financial Internal Rate of Return 
F/S : Feasibility Study 
GDIAS : General Directorate for Irrigation Advisory Service 
GEF : Global Environmental Facility 
GIS : Geographic Information System 
GIZ : Deutsche Gesellschaft für Internationale Zusammenarbeit 
GOJ : Government of Japan 
HCWW : Holding Company for Water & Wastewater 
IAS : Irrigation Advisory Service 
ID : Irrigation Directorate 



 

IIP : Irrigation Improvement Project 
IIIMP : Integrated Irrigation Improvement and Management Project 
IMT : Irrigation Management Transfer 
IWMD : Integrated Water Management District 
IRR : Internal Rate of Return 
IWMI : International Water Management Institute 
IS : Irrigation Sector 
ISSIP : Integrated Sanitation and Sewerage Infrastructure Project 
IWRM : Integrated Water Resources Management 
IWSP : Improved Water and Wastewater Services Prgorammes 
JARUS : Japan Association of Rural Resources Recycling Solutions 
JICA : Japan International Cooperation Agency 
JPY : Japanese Yen 
JSC : Joint Steering Committee 
Kfw ： Kreditanstalt für Wiederaufbau 
kW : Kilo Watt 
LE : Egyptian Pond 
lit/s : Litter per Second 
m/s : Meter per Second 
MALR : Ministry of Agriculture and Land Reclamation 
MCM : Million Cubic Meter 
m3/day : Cubic Meter per Day 
MED : Mechanical and Electrical Department 
m3/s : Cubic Meter per Second 
mg/l : Mill Gram per Litter 
MHUUD : Ministry of Housing, Utilities and Urban Development 
Mn : Manganese 
MOIC : Ministry of International Cooperation 
MPS : Mixing Pump Station 
MWRI : Ministry of Water Resources and Irrigation 
NAWQAM ： National Water Quality and Availability Management Project 
NGO : Non Governmental Organization 
N2 : Nitrogen 
NH3 : Ammonia 
NH3-N, 
NH4-N  

: Ammonium Nitrogen 

NO2 : Nitrite 
NO2-N : Nitrite Nitrogen 
NO3 : Nitrate 
NO3-N : Nitrate Nitrogen 
NWRI : National Water Research Institute 
NWRP : Nation Water Resource Plan 2017 
OJT : On the Job Training 
O&M : Operation and Maintenance 



 

 
 

Glossary 
Feddan=0.42ha 

Currency 
JPY Japanese Yen 
USD US Dollar 
LE Egyptian Pound 

 
Exchange Rate (February 2016) 

USD = 118.74 JPY 
LE = 15.211 JP Y 

 

  

pH : Potential Hydrogen 
PIM : Participatory Irrigation Management 
PS : Pump Station 
R/D : Record of Discussion 
RRTC : Rice Research & Training Center 

SAR : Sodium Adsorption Ratio 
SS : Suspended Solid 
SWMT : The Project for Strengthening Water Management Transfer 
TDS : Total Dissolved Solid 
T-N : Total Nitrogen 
TOC : Total Organic Carbon 
T-P : Total Phosphorus 
TSS : Total Suspended Solid 
USAID : United States Agency for International Development 
WARUS : The Project For Drainage Water Quality Control for 

Irrigation in Middle Nile Delta 
WMIP : Water Management Improvement Project 
WQU : Water Quality Unit 
W/S : Workshop 
WTP : Wastewater Treatment Plant 
WUA(s) : Water Users’ Association(s) 
WWMP : Water and Wastewater Management Program 
Zn : Zinc 
µS/cm : Micro Siemens per Centi Meter 



Arab Republic of Egypt  Project for Drainage Water Quality Control for Irrigation in Middle Delta 

JICA 1-1 MWRI 

Chapter 1 Outline of the Project 

1.1 Background: Drainage Water Reuse and Difficulties 

The Arab Republic of Egypt (hereinafter referred to as “Egypt”) has very few rainfall and depends on 
the Nile River thoroughly as the water source. Egypt can use 55,500 million cubic meters (MCM) 
from the Nile River annually based on the agreement with Sudan in 1959. The main issue of the water 
resources sector in Egypt is how to effectively utilize the limited water resource. Especially, deficit of 
irrigation water in the Nile Delta area, which is located on downstream of the Nile River, is very 
severe, and securing irrigation water is one of the national urgent issues in Egypt.  

The Ministry of Water Resources and Irrigation (MWRI) took the initiative to develop the National 
Water Resources Plan 2017 (NWRP 2017) with the following strategies; 

- Development of new water sources using underground water; 
- Water saving of existing cultivated field; and 
- Reuse of drainage water. 

Out of those strategies, it is expected that reuse of water drainage water will be increased from 3.5 
billion cubic meters in 1997 to 8.9 billion cubic meters in 2017, which is 2.5 times of that in 1997. 
Therefore, deteriorating drainage water quality issues have to be solved. In such situation, the 
Government of Egypt requested to the Government of Japan (GoJ) to prepare the Master Plan for 
drainage water reuse to irrigation, and to implement the technical cooperation project. Based on the 
request, the Record of Discussions was exchanged between MWRI and Japan International 
Cooperation Agency (JICA) on November 16, 2011. Main counterpart (C/P) of the Project is Egyptian 
Public Authority for Drainage Project (EPADP) under the MWRI and the Kafr El Sheik Governorate.  

1.2 Outline of Project 

1.2.1 Utilization of Proposed Master Plan 

In this project, a master plan for reusing drainage water will be formulated in order to increase the 
available irrigation water in the Central Nile Delta. The specific target area is Kafr El Sheikh 
Governorate. The master plan would include the measures for water quality conservation in mid-term 
(3-5 years) and long-term (around 10 years). The master plan is finalized after reflecting lessons to be 
learned from a pilot project implementation. Following are the targets of the proposed master plan for 
its utilization: 

- Master Plan for drainage water reuse for irrigation will be utilized by Egypt as the water 
resource policy, and 

- Short term or mid-term measures proposed by the Master Plan are implemented by Egypt 
or donors. 

1.2.2 Expected Outputs 

Expected outputs to achieve the utilization of the proposed master plan in Egypt are as follows:  

- A drainage water reuse plan for irrigation including water quality conservation is prepared; 
and 

- Capacity development of the C/P regarding planning and implementation is achieved through 
the master plan preparation and the pilot project implementation. 

1.2.3 Target Area 

The target area of the project is the Central Nile Delta, while the direct target area of the master plan is 
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Kafr El Sheikh Governorate. Moreover, it is necessary to examine water quality conservation 
measures in the upstream, if any.  

1.2.4 Organizations Concerned 

The following authorities are concerned with the Project. 

Ministries concerned (Joint Steering Committee: JSC) 

- Ministry of Water Resources and Irrigation: MWRI 
- Ministry of Agriculture and Land Reclamation: MALR 
- Egyptian Environmental Affairs Agency: EEAA 
- Ministry of Housing Utilities and Urban Development: MHUUD 
- Ministry of International Cooperation: MOIC  

Main sections and agencies at the regional level under the MWRI are follows: 

Main section of the MWRI 

- The Egyptian Public Authority for Drainage Projects: EPADP 
- Drainage Research Institute: DRI 
- Planning Sector: PS 
- Irrigation Sector: IS 

Central Delta Region 

- Kafr El Sheikh Governorate 
- General Directorate of Drainage of West Kafr El Sheikh 
- General Directorate of Irrigation of West Kafr El Sheikh 
- General Integrated Directorate of Water Resources and Irrigation of East of Kafr El Sheikh 

Previously, the General Directorate of Kafr El Sheikh had two directorates, namely west and east for 
both Directorate of Drainage and Directorate of Water Resources and Irrigation. However, General 
Directorate of Drainage of East Kafr El Sheikh and General Directorate of Irrigation of East Kafr El 
Sheikh are integrated into one directorate, and are renamed to “General Integrated Directorate of 
Water Resources and Irrigation of East of Kafr El Sheikh”.  

1.2.5 Schedule and Scope of the Project 

The Project consists of two phases, namely Phase 1 and Phase 2. In the Phase 1, the master plan for 
drainage water reuse was drafted, and components of the Pilot Project were designed. In the Phase 2, 
based on the draft master plan, the proposed Pilot Project was implemented. In the last half Phase 2, 
based on the lessons learnt through the Pilot Project, the draft Master Plan was finalized.  

1.3 Water Quality of Drainage Water in the Nile Delta Region 

1.3.1 Contamination of Drainage Water 

Water quality of irrigation canals in the Eastern Delta is relatively good considering that BOD values 
are less than 10 mg/l, while those in the Western Delta and Central Delta are higher than BOD 10 mg/l. 
On the other hand, BOD of drainage water ranges 10 - 30 mg/ in the whole delta, which implies the 
drainage water quality is not good. Salt content also affects the crop growth though it is not a 
contamination element. The EC of irrigation canal is less than 1.5ds/m, hence it would not affect crop 
growth. As for the quality of drainage water, EC shows more than 5.0ds/m in some places. This should 



Arab Republic of Egypt  Project for Drainage Water Quality Control for Irrigation in Middle Delta 

JICA 1-3 MWRI 

be taken into consideration when reusing drainage water for irrigation. Without treatment, reuse of 
drainage water for irrigation can cause production decrease and deteriorates production. In addition to 
treatment of industrial wastewater and domestic wastewater, decrease of chemical fertilizer 
application in the farmlands should be promoted. However, it takes many years to take such measures, 
therefore, it can be said that direct water improvement in the drainage is recommendable. 

Agricultural drainage water contains nutrient such as nitrogen, therefore, reuse of drainage water for 
irrigation is effective for farmers since it is possible to reduce chemical fertilizer consumption. 
However, if polluted water with heavy metal and pathogenic bacteria from households and industrial 
factories is discharged into the drainage, and the drainage water is reused for agriculture, the farmers 
who use the drainage water could be damaged. In addition, with repeated reuse of agricultural 
drainage water, salt, pesticides and chemical fertilizers in the drainage water are concentrated. Salinity 
of drainage water near the Mediterranean Sea reaches at 3,000 mg/l (Loufty, 2007)1, which results in a 
big issue.  

1.3.2 Legal Framework for Drainage Water Reuse 

Concerning legal framework of reuse of drainage water in Egypt, the Law No. 48, which regulates the 
water quality standard of drainage water reuse, has been set in Egypt. In addition, there are other 
supplementary regulations and ministerial orders. The Law No. 48 is very stringent, consequently, 
most of drainage water cannot satisfy the standard values. For realistic solution, the water quality 
standard to be adapted for the Project was examined considering Law 48 and other standard drafted by 
National Water Quality and Availability Management Project (NAWQAM)2.  

1.3.3 Activities of Other Development Partners 

(1) Drainage Water Reuse 

USAID and MWRI had implemented the Integrated Water Resource Management Project (IWRM II) 
(2009-2012) together. Main activities were establishment and activation of Branch Canal Water User 
Associations (BCWUA) in the Eastern Delta. The project also covered drainage water reuse, and 
recommended capacity development of Holding Company for Water Wastewater (HCWW) and further 
cooperation between the public sector and private sector. 

(2) Water Quality Conservation and Water Management 

The WB, KfW and the Government of Netherlands have been implementing the Integrated Irrigation 
Improvement and Management Project (IIIMP) in the Central and West Nile Delta since 2004, and it 
will be completed in 2016 (WB fund ends in March and KfW fund ends in October 2016). The 
breakthrough of IIIMP is to trigger the users’ participation in the branch canal water distribution by 
continuous water supply, namely decentralization of water resources management at the end level. 

In the Global Environmental Facility (GEF), the WB has funded MWRI to implement the technical 
assistance project, Enhanced Water Resources Management Project (EWRMP), which covers a wide 
range of water management facilities. In the pilot projects under the EWRMP, capacity development 
of BCWUA in terms of water quality management, drainage water management, and waste 
management has been implemented.  

The Water Management Improvement Project (WMIP) consisting of three (3) stages has been 
implemented by GoJ. The main activities so far were establishment and institutional strengthening of 
                                                           
1 N.M. Loutfy, 2010, “Reuse of Wastewater in Mediterranean Region, Egyptian Experience”, Handbook Environmental 
Chemistry, DOI 10.1007/698_2010_76 
2 NAWAQM is improvement of water quality management system funded by  the Government of Canada (CIDA as of the 
project implementation）and MWRI from 1997 to 2004. 
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WUA, capacity development of CDIAS and BCWUA, environmental campaign by BCWUA, canal 
rehabilitation by WUA and so on. The Project is in the 3rd stage, and participatory water management 
has been promoted.   

(3) Rural Sewerage Treatment 

WB has implemented the Integrated Sanitation and Sewerage Infrastructure Project (ISSIP-1), to 
construct wastewater treatment facilities with a scale of covering local city and its surrounding villages 
by clustering them to connect with pipelines to the collective large-scale treatment facility. However, 
due to the modernization of the irrigation system in Egypt, the villages started scattering along the 
canals, bringing about small villages or hamlets called Izbah, which makes difficult to promote the 
system development by the same approach. Therefore, it is needed to install individual wastewater 
treatment system, and, ISSIP has implemented technical cooperation including capacity development 
of HCWW and institutional strengthening of the farmers using Japanese Social Development Fund.  

EU has also implemented the Improved Water and Wastewater Services Programme (IWSP) covering 
rehabilitation and function strengthening of wastewater treatment plants, as well as the capacity 
development of the implementation agency since 2006. In Kafr El Sheikh, IWSP has implemented 
Kafr El Sheikh Wastewater Treatment Project, especially large scale sewerage system.  

USAID provides financial support for construction of rural sewerage treatment by means of sand filter 
treatment plants in Egypt. The treatment process including filtration is integrated into one steel tower 
tank; which means this system requires smaller area than conventional one. On the other hand, 
assignment of some technical staff for daily pump operation and a maintenance for each component 
are essential. 

The Royal Netherlands Embassy (RNE) had supported the “Drinking Water Supply and Sanitation 
Programme in Fayoum” from 1990 to 2009. As for the rural sewerage system, RNE introduced a 
simple treatment system in the Fayoum governorate, and the facilities with the same structure have 
been disseminated in other governorates. 

GIZ has started Water and Wastewater Management Programme (WWMP), and in this programme, 
“Decentralized Wastewater Management in the Governorate of Kafr El Sheikh” has been implemented, 
which constructed seven wastewater treatment facilities in Kafr El Sheikh by 2012. Water 
management systems by using energy free oxidation ponds have been installed in all the sites. 

(4) Solid Waste Management 

Solid waste management can give influence on water quality of canals and drainages, given that the 
villagers throw away solid waste into canals. The National Solid Waste Program has been funded by 
EU, GIZ and KfW since 2012. Under the programme, the pilot projects have been implemented in four 
Governorates, namely, Kafr El Sheikh, Garbia, Asyut and Qena. The EEAA is the responsible agency, 
and existing environmental management unit at each governorate takes initiative to implement the 
program. In Kafr El Sheikh Governorate, the project activities are capacity building of solid waste 
management administration. GIZ and KfW cover capacity development and infrastructure, 
respectively in the four governorates. 
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Chapter 2 Current Conditions of the Project Area 

2.1 Natural and Social Conditions in Kafr El Sheikh Governorate 

2.1.1 Location 

Kafr El Sheikh Governorate is located in the lower Nile Delta, approximately 120km north of Cairo. It 
is surrounded by the Mediterranean Sea, the Nile Rosetta tributary river, the Dakahleyia Governorate 
and the Garbia Governorate on the north, west, east, and in the south, respectively. The capital of the 
Governorate is Kafr El Sheikh City. There is the Lake Burullus in the north of the Governorate. 

2.1.2 Temperature/Rainfall 

Monthly mean temperature measured at Mansoura Observatory, which is located on the almost same 
latitude as Kafr El Sheikh Governorate, ranges 19.5 to 34.5 and it is higher than 30 degree from May 
to September. Annual rainfall at Rice Research &Training Center in Kafr El Sheikh City is 106.3mmm 
(average from 2002 to 2010).  

2.1.3 Population 

Population of the Kafr El Sheikh Governorate is estimated at 3.1 million in 2014, and population ratios 
in urban and rural areas are 23 % and 77%, respectively. The average annual population growth rate 
and total growth rate from 2010 to 2014 and that from 2010 to 2014 are 2.19% and 8.91%, 
respectively. 

2.1.4 Economy 

44.2% of the total 892,900 employment population in the governorate in 2013, namely, 395,100 
persons, are engaged in agriculture sector (agriculture & hunting as defined in the statistics), while 
percentages in the second industry and tertiary industry account for 14.0% and 41.8%, respectively. In 
these three years, the ratio of employment population in agriculture sector is stable, at around 44 %.  

The area of cultivated land in the governorate in 2012 was 566,024 feddan. Main agricultural products 
are rice, cotton and sugar beet. As related business of these products, agro-industrial business has been 
developed. Cotton is a traditional production in Egypt, however, due to the agricultural liberalization 
and the decline of international cotton price, the production in the governorate has been decreased. 
Sugar beet production has been rapidly increased by the promotion of the government, since it is 
regarded as a water saving crop. 

Fishery is also one of important industries in the Governorate, as the northern end borders the 
Mediterranean Sea and the El Burullus Lake. Inland aquaculture also has been operated in the north 
area of the governorate. It is estimated that tens of thousands of feddan had been transformed from 
farmland to fish ponds, it is illegal, though. Major kinds of cultivated fish are tilapia, mullet, and cat 
fish.  

2.1.5 Traffic 

The total length of the road in Kafr El Sheikh Governorate is 4,618km, and the pavement ratio of the 
road is 91.3%. Especially, highways linked to main cities are paved by asphalt, as a whole, it is easy to 
access to the governorate from outside and to move within the governorate.  

2.1.6 Electricity 

According to the Egyptian Electricity Holding Company (EEHC), electrification rate in Egypt is more 
than 99%. One of the problems in the sector is rapid increase of electricity demand, in fact, people in 
Kafr El Sheikh also experience intermittent blackouts. 
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In the agriculture sector, use of electricity for pump stations has been promoted. For example, IIIMP 
has installed electric pump stations, and agreed with the Egyptian Electricity Authority that lower price 
of electricity is applied for the pump operation under the IIIMP. This fee is lower than public charge, 
setting it the same as electricity charge for schools and hospitals. However, the farmers pointed out 
that electricity supply is not stable and blackout is a problem in the electric pump stations. 

2.1.7 Water Supply 

There are seven (7) water treatment plants in Kafr El Sheikh Governorate, and water is distributed 
through the pipeline network system with 19 local elevated tanks. According to the statistics in 2006, 
the average water consumption amounts per capita per day are 371 liters and 63 liters in urban area 
and rural area, respectively. The ratios of households which can access to the water supply as of 2006 
are 99% and 96% in the urban area and rural area, respectively. 

2.1.8 Sewerage System 

Urban sewerage systems have been established in the 10 major cities in Kafr El Sheikh Governorate, 
but due to population increase, capacity expansion of the sewerage systems is necessary in some cities. 
Also, it is needed to plan to install a new sewerage system in large villages. There are also 1,559 
hamlets in the governorate.  

In the cities except district capitals, sewerage systems have been established by KfW, in addition, 33 
small-scale sewerage systems have been constructed by GIZ in the governorate. EU also has a plan of 
the rehabilitation/capacity enhancement of three (3) existing sewerage systems and construction of two 
(2) sewerage systems which are equipped with 694km sewerage pipelines in length and 52 pump 
stations.  

2.2 Agriculture in Kafr El Sheikh Governorate 

2.2.1 Land Ownership 

One of the main characteristics regarding the land ownership in Kafr El Sheikh is that number of small 
scale farmers is not big compared to that in other regions in the country, particularly, the number of 
farmers with less than 1 feddan is only 33.3% while national average is 56.9%. This indicates that 
small-scale farmers owning more than 1 feddan accounts for large part in the governorate. 

2.2.2 Farmers’ Organization/ Water Users Association 

(1) WUA 

Water Users’ Association (WUA) in Egypt are mainly categorized into three (3) groups in terms of the 
level, namely, 1) WUA at Mesqa level (tertiary), 2) Branch Canal Water Users Associations 
(Secondary), and 3) District Water Board (DWB), which covers each branch stream. DWB 
establishment is still under the progress, they have been established at only three sites in Beheira 
Governorate and five sites in Faiyum Governorate.  

WUAs establishment and Mesqa improvement have been promoted under the Irrigation Improvement 
Project (IIP) by the MWRI. At this moment, IIIMP funded by WB, Dutch Government and KfW 
promotes WUA establishment and Mesqa improvement of the Meet Yazid Irrigation canal, which 
covers both Gharbayia and Kafr El Sheikh Governorate, and the Mahamdia canal in the West Delta. As 
of November 2015, 2,402 WUAs and 113 BCWUAs have been organized in Kafr El Sheikh 
Governorate. The percentages of organization of WUA and BCWUA in terms of target achievement 
are 23% and 65%, respectively. Since IIMP has a policy to establish WUAs prior to BCWUAs, WUA 
organization rate is higher than that of BCWUA. 
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After WUA organization, CDIAS (Central Department of Irrigation Adversary Service) and IIS 
(Irrigation Improvement Sector) are responsible for following up their activities by providing trainings, 
encouraging them to have meetings, and monitoring of their activities. CDIAS pointed out that they 
have responsibility for promotion and establishment of WUAs; however, they mainly focus on 
follow-up of existing WUAs rather than newly establishment of WUAs due to budget limitations. 

(2) Role of Water Users Associations 

Legal framework regarding the organization of WUA and their roles has been prepared as Law No.12 
(1984) and Law No.213 (1994). The Law No.12, which covers irrigation and drainage, stipulates that 
irrigation canal, drainage, intake, embankment are official properties, and also regulates installment of 
those facilities. The Law No. 213 was revised one based on the Law No. 12, and it is a basic law to 
regulate legal status of the WUA. Based on the Law No. 213, MWRI can collect project cost for 
Mesqa improvement projects from the beneficial farmers. WUA organization for Mesqa improvement 
is on-going based on the No.213.  

At this moment, MWRI tries to revise No. 12 to provide BCWUA with legal status. In November and 
December of 2015, the parliament election has been implemented, it is planned to discuss the revision 
at the parliament. MWRI has already issued the Ministerial Decree No. 977, which stipulates official 
BCWUA’s roles and responsibilities. 

Originally, Mesqas at end of irrigation canal have belonged to individuals and they have been 
managed by the farmers. On the other hand, tributary canals are under control of the government 
(MWRI) in terms of ownership and responsibility of rehabilitation. Therefore, roles and 
responsibilities of those WUAs at Mesqa level and those at tributary canal level are different. For 
example, WUAs at Mesqa level are regulated by Law No.213, and main activities of the Mesqa level 
WUAs are management of pumps, water distribution in Mesqas, and coordination of crop cultivation. 

On the other hand, legal status of BCWUA has been approved by the Ministerial Decree No. 977, 
maintenance of irrigation facilities by BCWUA has not been progressed yet, and activities of BCWUA 
are limited to conflict management, which cannot be fixed under WUA, coordination for water 
distribution and so on. Some BCWUAs collect money for their specific activities, since, BCWUAs 
have been registered as NGOs to open their own bank accounts, or, they have got special permission 
from the MWRI.  

(3) Other Farmers Organizations: Agricultural Cooperatives 

Agricultural Cooperatives are one of the major farmers’ organizations and there are 248 cooperatives 
in Kafr El Sheikh. They are organized at three levels, namely, governorate, district and village level. 
Land owners have duty to participate in the cooperatives. Main functions of village level cooperatives 
are farmland management, sale of agricultural inputs such as pesticides and chemical fertilizers, 
technical extension, information provision of disease and insect control. It is not general, however, 
some cooperatives manage open-type Mesqa cleaning, by schedule coordination, arrangement of 
heavy machines and fee collection from the farmers. According to such cooperatives, LE 25/feddan is 
collected from each farmer annually and it is done without objection from the farmers. Seemingly, 
they have enough incentives to pay the fee, given that they cannot access to agricultural input through 
the cooperatives, if they refuse. 

(4) Other Farmers Organizations: Community Development Association 

Community Development Association (CDA) is one of general farmers’ organizations in rural areas. 
CDA organization is regulated by the Law No. 84 (2002). Since the Law is called as NGO law, 
sometimes CDAs are called as NGOs. When a CDA is established, it is needed to apply CDA 
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registration with description of organization structure, main activities, accounting system and so on to 
the Ministry of Social Solidarity based on the Law No. 84. Activities of CDAs are various, education 
of women in rural area, mutual assistance, operation of nursery school, livestock loan and so on. 

A CDA has legal status, therefore, it can provide community service and collect fee for garbage 
collection and sewerage system operation from the members, and open a bank account. The sewerage 
systems constructed by GIZ are managed by CDAs, which had been newly established during the GIZ 
project. Such CDAs are generally organized in big villages (mother villages). 

2.2.3 Cropping Pattern and Agricultural Production 

(1) Cultivation Area by Season 

Total cultivated area in the governorate is 556,024 feddan. The cropping intensity through the year is 
about 199% (2012-2013), which is higher than that at national average (173%). The cropping 
intensities in winter and summer seasons are 98% each, and they are prominently higher than national 
values (76% and 67 % at national level, respectively). On the other hand, Nile season and permanent 
crop in the governorate are only 1% and 2% respectively. The majority of cultivated area belongs to 
the Old Land, and almost 100% of the Old Land is cultivated in summer and winter. In general, total 
cropping intensity per year in the Old Land of the governorate is almost 200%.          

(2) Cropping Pattern and Production 

The major summer crops in Kafr El Sheikh are paddy, cotton and maize, while the main winter crops 
are wheat, sugar beet and alfalfa. The shares of paddy, cotton and maize on average in the last five (5) 
years (2009-2013), are 54%, 14% and 15% respectively. As for the winter crops, wheat, alfalfa and 
sugar beet share in the recent five (5) years (2009-2013) on average, are 45%, 24% and 21%, 
respectively. Rice, wheat and cotton planted areas had been fluctuated drastically from 2007 to 2011, 
while sugar beet and maize have been increased gradually. Moreover, alfalfa and cotton cropped areas 
have been decreased compared with those 10 years before.  

2.2.4 Farm Income 

(1) Questionnaire Survey at Head and Tail of the Irrigation Canal 

Prior to the Pilot Project implementation, a questionnaire survey was carried out targeting the farmers 
whose farmlands are located at head (upper part) and tail (lower part) of the irrigation canal to grasp 
the production situation in 2012, particularly stress by water shortage along the canal. The sample 
numbers were each 20 for upper part and lower part, at 10 canals (400 households in total). Moreover, 
paddy and maize yield survey at upper and lower of the canals at the Pilot Project sites were 
implemented.  

(2) Farm Size and Crop Area 

The average farming areas of all sample households in the head and tail are 2.70 feddan and 2.35 
feddan, respectively. The average cropping intensities in the head and tail are both as high as 198%, 
however, the cropping intensity in the tail of W-6 is low, which may indicate the severe water shortage 
was caused at the tail of the canal. In summer crop season, cropping intensity of rice accounts for 
around 60% of total cultivation area, and followed by cotton with around 30% and maize with 7%. In 
winter crop season, wheat is a major crop with the share from 45% to 49% and sugar beet cultivation 
area accounts for around 27%. 

(3) Crop Yield 

Average unit yield of the crops in the head and tail sample households were examined whether the 
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water quality of reused drainage water would reduce the productivity. It was assumed that the 
productivity at the head should be higher than that at tail since they could more easily secure irrigation 
water than the tail. In the 6 canals out of 10, the average rice yields and wheat yield at the head 
showed higher values than those at the tail. As for sugar beet, the yield in head is higher in 5 canals out 
of 9 and cotton shows the most significant difference showing higher values at head than in those at 
tail, 9 canals out of 10. The results were consistent to the assumption that the difference may become 
higher in summer due to high water demand.  

There were some canals which the average yield in the tail is higher than the head, such canals were 
shorter than others. Moreover, all of the sample households at E-5 reused drainage water, which might 
have contributed to higher productivity in the tail in this canal. As for E-6, the canal (Ariamon) has 
two intakes at both upper part and lower part from the main canal (Mit Yazed) and no water shortage 
was observed. On the other hand, water shortage was identified in the middle part of the canal, which 
had influenced the result of the survey. 

(4) Farm Income 

The average annual net incomes of the sample farm households in the head and tail were estimated at 
LE15,301 and LE 12,254 respectively. Net income per feddan was hence calculated at LE 6,375 and 
LE5,106 in the head and the tail, respectively. The income at the tail counts around 80% of the head. 

2.2.5 Inland Fishery 

Transformation from agricultural land into fish ponds has been increased in the northern area, 
originally, it is prohibited by the Fishery, Marine Wildlife, Aquaculture Law, namely Law No. 124 
(1983) in terms of farmland conservation. The area, where transformation is admitted, is limited to the 
infertile land in view of agriculture. It means that most of land use transformation is illegal, however, 
it is not controlled properly. Production of fish in the fish ponds has been significantly increased from 
2008 to 2012 and it reached 527,730 tons in 2012. It was estimated that the total area of fish ponds in 
2012 would be around 87,955 feddan, in calculation with the unit yield of fish. It is said that the fish 
pond expansion accelerates water shortage in the area. 

The JICA Team carried out a questionnaire survey targeting 10 aquaculture farmers. According to the 
farmers, the major reasons of fish pond expansion are high profitability and decrease of crop 
productivity by water shortage and quality deterioration. However, since a large amount of investment 
is necessary to start of aquaculture, majority of the fish farmers are large scale, and they operate fish 
ponds by themselves or rent out the fish ponds. Some fish farmers said that they want to return back to 
rice and other crop production, if the water quality deterioration and water shortage are alleviated. The 
net income of fish farming in the area is estimated at around LE 11,000/fed at their fish ponds or LE 
7,900/fed by renting the ponds.  

2.3 Irrigation and Drainage Water Reuse in Kafr El Sheikh Governorate 

2.3.1 Irrigation System 

(1) Irrigation Water Distribution System 

The water resources for the Kafr El Sheikh Governorate are El Rayan El Monefy principal irrigation 
canal and El Rayan El Abbasy principal irrigation canal. There are many branch canals which are 
diverted from the above main irrigation canals, and the total canal length is 1,061.3 km. The farmers 
can get irrigation water from Mesqa and distribute water to their farm lands throughout Marwa. 

The farmers, previously had taken water from Mesqa by using mobile pump individually at their own 
risk. Since small-scale pumps were operated by the farmers privately, some problems such as water 
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shortage, low irrigation efficiency, etc. have been raised. In order to solve such problems, a series of 
Mesqa improvement projects (IIP) has been implemented under the financial assistance of the WB and 
so on. The Mesqa, which has been improved, are referred to as the “Improved Mesqa”. The project has 
been implemented together with participatory water management project by WUAs.  

Under the Improved Mesqas, an integrated pump is equipped at the start point of each Mesqa and the 
pipeline canal(s) (open lined canals at some places) and valves to distribute water to farmlands are 
established. These irrigation facilities are operated and managed by WUA which were organized under 
the IIP. Each Mesqa covers 50 feddan to 150 feddan (21ha to 63ha) of farmland. 

(2) Water Management Structure 

Water Management of Main Irrigation Canals 

The Irrigation Department of Kahr El Sheikh Governorate divides the irrigation area into two zones 
for rotational irrigation. Based on the rotation schedule, the Inspectors give instructions to the Bahary 
for gate operation at the water division works. Specifically, it is managed to distribute water for 4 days 
within a 10 days period from May to August, when water shortage becomes the most severe. The gate 
operation records are kept at the district every day and it is reported to the inspectors at the same time. 
When the water shortage is observed at the field, surrounding farmers complain to the Inspector or 
higher staff from the irrigation department.  

Water Management of Irrigation Canals at Endpoint 

Under the Mesqa improvement project, WUAs have been established at Mesqa level, and maintenance 
of the improved Mesqa is implemented by newly established WUA. Actually, operation is done by 
WUA board members (around 5 persons) and a pump operator at each Mesqa. Pump is operated based 
on demand of individual farmers. Coordination among the farmers is done by the farmers themselves, 
when irrigation is needed, the farmers bring necessary fuel depending on their farmland size and crops, 
and they request the pump operator to distribute water. The farmers irrigate water to their field from 
the intake valve at the Mesqa. The turn of irrigation among the farmers is fixed by the pump operator.  

2.3.2 Drainage System 

As a drainage canal system in the Kafr El Sheikh Governorate, there are drainage pump stations, 
drainage canals, tile drain system and appurtenant structures. The drainage pumps stations are 
classified into two (2) types, one is to drain surplus water to outside of the governorate, and another is 
to control water level in the drainage. Since elevation of the farm land and water level in the drainage 
canal are lower than those of the Burullus Lake and the Mediterranean Sea, the drainage system by 
using pump is, therefore, applied in the governorate. Those drainage pump stations are operated and 
managed by the MED. 

The total canal length of canal in the Kafr El Sheikh Governorate is 812.2 km and its aim is to control 
groundwater level of the farm land. The drainage canals are managed by the MWRI and not by the 
farmers, and they are maintained once or twice a year by using heavy equipment for weeding, side 
slope shaping and dredging. However, since inhabitants throw away their daily garbage to the drainage, 
the maintenance becomes more difficult. Recently, the governorate and the Drainage Authority have 
constructed box culverts in the densely populated area to prevent from garbage disposal by the 
inhabitants. However, the total length of the box culvert is not enough. Even when the box culverts 
cover the drainage, the people throw their garbage at the entrance and exit points, therefore, 
environmental awareness and garbage collecting systems are needed together with box culvert 
construction. 
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The monthly drainage discharge records by MED at four (4) major drainage pump stations for the past 
four (4) years, from 2007 to 2010, were analyzed. As a result, in case of Tera drainage pump station, 
which covers 100,000 feddan, unit discharge per 1,000 feddan in winter was 0.149 m3/s, however that 
in summer was 0.281 m3/s. It means that drainage discharge in summer is more than that in winter. It is 
probably due to wide rice cultivation area, which needs more irrigation water. Drain discharge from 
the tile drain system under rice cultivation, seepage loss from paddy farm ditches, distribution loss, 
and etc. cause increase drainage discharge. 

2.3.3 Balance of Irrigation Water 

(1) Demand of Irrigation Water 

Based on the unit irrigation requirement and total irrigation area specified by the MWRI, total 
irrigation requirement in the governorate is estimated at 5,158MCM1. According to the study (MWRI, 
2012), area of farmland will be increased from 600,800 feddan to 680,700 feddan, if undeveloped area 
in norther part of the governorate is developed2. In that case, future irrigation demand can be estimated 
as follows: 

5,158MCM x (680,700 feddan /600,800 feddan) =5,844 MCM 
In Egypt, farmers can select crops to be planted in next year, therefore, they tend to choose profitable 
crops based on prices of crops in previous year. Therefore, total water demand is fluctuated depending 
on the situation in each year. 

(2) Water Distribution 

In Egypt, water distribution is done by calculation of irrigation water demand based on the planting 
plan prepared by each governorate. However, since cultivation area by tributary canal is not organized, 
water distribution is implemented following traditional measures. If the farmers complain about water 
shortage, temporarily, additional water is distributed by extension of opening hours of intake gates. 
The date of gate operation by tributary canal, and water level at both upstream and downstream of 
control gate are recorded every day, however, discharge is not measured at all.  

MWRI limits paddy cultivation percentage into around 50% of total farmland by tributary canal, and if 
any, the offenders shall pay fine. However, this system is not practiced well due to the complicated 
procedure including examination of offenders, warning to the offenders, fine collection, trial and so on. 
Therefore, excessive paddy cultivation is done with the connivance of the authority, resulting from 
human resource shortage of Irrigation Directorate. 

(3) Water Deficit at Irrigation Peak 

The water balance study of the major irrigation canals in the Kafr El Sheikh Governorate area was 
carried out through the Study of Rehabilitation of Water Resources and Irrigation System in Kafr El 
Sheikh (MWRI, 2012). As a result of the estimation, during the winter season of January and February, 
small scale water shortages was identified, while from July to September, severe water shortage was 
recognized. In general, water shortage in Kafr El Sheikh is observed mainly in May, puddling and rice 
planting season, and August to September, namely, booting stage. However, according to the water 
balance estimation, water demand at the 1st peak in May is less than water supply by 222.03 MCM, 
while deficit water of 515.70 MCM is identified at the 2nd peak in September3.  

The water deficit is supplemented by reuse of drainage water through large scale pump station, 31 
                                                           
1 ”Rehabilitation of Water Resources and Irrigation System of Kahr El Sheik, MWRI, 2012 
2 According to MALR statistics, farmland area is 566,024 feddan, however, data of MWRI is applied in this report.  
3 In the calculation, paddy cultivation period is set as from June to October, however, it is noted that the cultivation is done 
from May to August/September according to the interview to the farmers and field observation. 
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reuse pumps and private mobile small scale pumps. Operation of those pumps except the large scale 
pump station is not recorded, therefore, it is very difficult to identify the current conditions.  

2.3.4. Reuse of Drainage Water for Irrigation 

(1) Drainage Water as Irrigation Source 

Since Kafr El Sheikh Governorate is located on the final endpoint of irrigation canals in the Delta, the 
farmlands in the governorate cannot receive sufficient water from the Nile River in summer, especially, 
paddy cultivation season. Large-scale change of irrigation system in the area to alleviate the issue is 
almost impossible in terms of land acquisition. Groundwater is not suitable for drinking and farming 
due to its high salinity concentration. Rainfall is very limited and irregular, it cannot be regarded as 
water resource. Consequently, only reuse of drainage water from farmlands can solve the water 
shortage issue. The pollution level is low, however, untreated drainage water from households is also 
discharged into the drainage in the farmlands, it is expected that pollution risk of drainage water will 
be increased due to population increase in the future.  

(2) Facilities for Reuse of Drainage Water 

Drainage water pump station is one of facilities for reuse of drainage water for irrigation. Such pump 
stations can be categorized into two (2) groups; one of them is a large scale pump station e.g. Hamoul 
Mixing Pump Station (MPS). The Hamoul MPS, however, the capacity has been deteriorated annually. 
Water quality of Garbia Drainage has been worsen as expansion of population in the cities upstream, 
even after mixing with clean water 1:1. The water quality is not suitable for reuse, and water quality 
improvement is an urgent issue. Another one is a small scale pump station. There are 31 pump stations 
in Kafr El Sheikh Governorate and they are operated and maintained under the MWRI. The stations 
are operated directly by Mushel (pump operator) based on instruction by the inspectors or requests 
from the farmers. The maintenance costs of the pump stations are shouldered by MWRI.  

(3) Available Drainage Water for Irrigation  

It is difficult to grasp total and actual amount of drainage water reuse in the Kafr El Sheikh 
Governorate due to no record of operation except major pumps. Based on the operation record of 
major pumps and actual water intake amount, approximate amount of drainage water reuse is 
estimated at 669.5MCM.  

(4) Unit Discharge of Available Drainage Water 

The actual discharge records of the four (4) drainage pump stations, which have relationship with the 
Pilot Project were examined. According to the results, the specific discharges of three (3) pump 
stations, except for the Zaghluol drainage pump station, showed almost the same amount. Therefore, 
the value at the Pilot Project sites, 0.131 lit/s/feddan measured in May, was applied as the specific 
discharge for the pilot project.  

(5) Available Reuse Drainage Water 

It is needed to estimate available drainage water reuse amount based on drainage area and location of 
drainage by site. Referring actual situation at the 5 Pilot Project sites, available reuse of drainage water 
is estimated as follows:  
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Table 2.3.1 Estimation of Available Drainage Water for Reuse 
Proposed Pilot Site Drainage Area (feddan) Available Re-use Drain Water  (m3/s)  

E1 11,000 1.441 
E4  2,110 0.276 
W2 56,850 7.447 
W4 11,300 1.480 
W5  9,100 1.192 

Source: JICA Project Team  

2.4 Water Quality of Drainage in Kafr El Sheikh 

2.4.1 Water Quality of Drainage 

A series of monthly water quality surveys was conducted for three months (from June to August) in 
2012. The water quality survey results and the Article 65 of Law 48 are compared, and the 
characteristics of water quality at the sites are as follows: 

 Only one sample in June satisfied the standard of DO. 
 32 samples out of total 75 samples for 3 months satisfied the standard of BOD.  
 9 samples out of total 75 samples for 3 months satisfied the standard of COD.  
 17 samples out of total 75 samples for 3 months satisfied the standard of E.Coli.  
 
2.4.2 Pollutants and Load of Contamination 

BOD of the Nile water will reach from 1.2mg/l at the point of High Aswan Dam to 5.0mg/l at the south 
edge of the Nile Delta traveling through Cairo. This contamination is mainly caused by the domestic and 
industrial wastewater from the populated city of Cairo. The main sources of drainage pollution in Kafr 
El Sheikh are agricultural waste, industrial wastewater, domestic wastewater, and livestock 
wastewater. Also it seems that household garbage and illegal dumping of livestock excreta are the 
causes of contamination; however, it is difficult to estimate the amounts.  

2.4.3 Waste as Pollutants 

The weight of Municipal Solid Waste (MSW) generated in Kafr El Sheikh Governorate is estimated 
at 2,500 tons per day (SWEEP NET, 2010)4; while only around 1,600 tons of garbage is collected 
and disposed per day in the governorate only. In other words, around 900 (=2,500-1,600, 36% of 
total garbage) tons of MSW is dumped every day without collection and disposal. MSW collection 
coverage percentages in the rural and urban area of Egypt are 0-35% and 40-90% respectively 
(SWEEP NET, 2010). This means that regular garbage collection in rural areas is not functioned 
well. 

In some areas of the IIIMP in Kafr El Sheikh Governorate, the beneficiaries have established the 
garbage collection system and they pay the collection fees monthly. In addition, they follow their 
internal rules so as not to throw away waste in the canals, such cases are special, though. In general, 
due to the dysfunction of official collection system, the residents have no option but to dispose their 
MSWs in the canals. The people understand that it is not good to throw out garbage in the canal in 
terms of sanitation; however, they do not have any place to dispose them, which leads to water quality 
deterioration of the canal. 

 

                                                           
4 The Regional Solid Waste Exchange of Information and Expertise network in Mashreq and Maghreb countries (SWEEP 
NET), 2010, “Country Report on the Solid Waste Management, Egypt” 
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2.4.4 Urban and Rural Sewerage System 

The current sewerage systems in urban areas are as follows: activated sludge and oxidation ditches 
(79%) waste stabilization ponds being (11%) trickling filters (5%) and others (5%). In addition, 
low-cost sewerage systems in rural areas are UASB method and grade-up of septic tank, and so on, 
and it is possible to examine installment of those systems.  

2.4.5 Disposal of Agricultural and Livestock Waste 

The domestic animal waste is put in a weather-beaten state along the canal or farm neighborhood for a 
long term until the farmers apply their wastes in the farm. There are many cases such dumped 
livestock waste falls down to the canal, which cause water quality deterioration. A national project to 
promote the organic fertilizers utilization is going-on since 2012 by MALR. However, majority of 
farmers think that chemical fertilizer is more effective than organic fertilizer, and they are relatively 
conservative, which leads to low dissemination percentage of compost application. 
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Chapter 3 Constraints of Drainage Water Reuse for Agriculture Promotion in Kafr El Sheikh 

Based on the situation analysis of the governorate, constraints of agriculture in terms of drainage water 
reuse for irrigation is discussed in this chapter. One of the constraints is stagnant agricultural 
productivity. As reason for the productivity decline, irrigation water shortage, reuse of drainage water 
and water quality issues are listed up for examination. Issues regarding water quality of drainage water 
reuse and its utilization have a relation with facility construction and participation of the people. 

3.1 Constraints for Agriculture Development in terms of Irrigation 

3.1.1 Decrease of Agricultural Productivity  

According to the statistics of MALR, the unit yields of the major crops in Kafr El Sheikh were 
decreasing from 2009 to 2013. Especially, such trend is remarkable for summer crops like cotton and 
paddy. Not only summer crops but also winter crops show the same tendency, therefore, the reasons 
for the yield decrease could be various. However, most often heard opinions from the farmers at the 
field are the serious water shortage especially in summer crop season and irrigation water quality.  

Some farmers cultivating land at the tail of the irrigation canal claim that they have to reuse drainage 
water, since the fresh water from the irrigation canal does not reach to the tail, and the deteriorated 
drainage water gives damage to the crops. Drainage water is supposed to be mixed with fresh water, 
but the portion of drainage water at the tail is getting much higher, as the fresh water does not reach to 
the tail of the canal. After all, the farmers in the tail are forced to use bad quality water without mixing 
it with fresh water. The farmers’ complaint indicates that the severe water shortage consequently 
results in worse water quality for irrigation. 

Bad water quality as well as water shortage results in low productivity of agricultural land and 
decrease of farm income. The situation also makes some farmers to transform the agricultural land into 
fish ponds especially in the area of El Hamoul District. Shifting farmland to fish ponds means not only 
the loss of the summer crop production but also the winter crop, which includes wheat, the most 
important grain for people’s staple food in Egypt. According to the local farmers, there is a rumor that 
crops in the area are damaged by the deteriorated water quality, which risks the reputation of the crops. 
Improvement of water quality and thereby maintaining the productivity of crops is crucial in this area 
in terms of securing agricultural land. 

3.1.2 Shortage of Irrigation Water and Reuse of Drainage Water as a Solution  

Farmlands in Kafr El Sheikh are located on endpoint of the irrigation canals, which give disadvantage, 
namely, insufficient irrigation water distribution from the Nile River to the area. Since it is difficult to 
change ancient and existing irrigation network system among the Nile Delta, increase of water from 
the Nile River cannot be expected. Ground water is one of alternatives, however, it contains high 
concentration of salt, which is not suitable for irrigation.     

Under the circumstances, the reuse of drain water is regarded as the prospective water source. Most of 
the drainage water is flowing into drain from the agricultural land through a tile drain system and/or 
paddy ditches. The drainage water does not contain harmful elements such as heavy metals, and it is 
applicable for farming. MWRI advocates using such less contaminated drainage water, as so called 
“intermediate reuse”.  

3.1.3 Contamination of Drainage Water  

The population increase and industrialization have resulted in water contamination of the Nile, 
especially the delta region located most downstream. Therefore water quality in the drain should be 
conserved so as to increase the amount of reuse. The following are the main issues of water quality of 
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drainage water for reuse: 

− The main source of organic matter (BOD, COD and DO) of the drainage water is from domestic 
and animal waste. 

− Nutrients (N-NO3, N-NH4, T-N, T-P) in the drainage water come from chemical fertilizers applied 
in the farmlands and domestic wastewater. 

− Salts (EC as an indicator), which is originally contained in soil and aquifer, is accumulated at 
surface due to evaporation, and flows into drainage with drainage water. 

− Pathogens (Total coliform, as an indicator) are mainly originated from domestic wastewater. 

Main pollutants of the drainage are industrial waste water, domestic waste water, animal waste, and 
agricultural waste water. In addition, raw waste from the households is one of the causes of 
contamination of drainage water. The largest pollutant in Kafr El Sheik comes from domestic waste 
water in the rural area, which accounts for 37% of whole pollutants, followed by agricultural waste 
water, animal waste, industrial waste water, and domestic waste water in the urban area. If sewerage 
system, that can reduce 90% of pollutant, is established, and compost making facilities that can reduce 
95% of pollutants from agricultural waste, are constructed, 60% of total pollutants in the governorate 
can be reduced. Moreover, if water improvement in the upper stream of the Nile River is promoted, 
water quality at downstream will be also improved.     

3.1.4 Water Quality and Drainage Reuse of Garbia Drain 

Proper management of the sewerage plant is one of the conditions for promoting drainage water reuse. 
Water quality in Kafr El Sheikh Governorate is the worse in the country; nevertheless, drainage water 
from Garbia Drain is mixed in irrigation canals. This Garbia Drain extends east part of the 
Governorate. The main drain collects sewage from Tanta and Mahala Kobra (Garbia Governorate, 
upper side of Kafr El Sheikh Governorate), and collected sewage is discharged into red sea from east 
side of Lake Burulus. Garbia Hamoul Reuse Pump Station was constructed in the 1960s. The purpose 
of this reuse pump station is to mix drainage water of Garbia Drain into Bahar Tera irrigation canal. 
Water quality of Garbia Drain is deteriorating year by year.  

Water quality of Bahar Tera irrigation canal is deteriorated after mixing drainage water from Garbia 
Drain. Particularly, water quality degradation affects on downstream area of Bahar Tera irrigation 
canal. In fact, aquafarming is promoted in this area because crop productivity became low compare to 
other areas. Some farmers complain that quality of agricultural production became low because of 
water degradation. Some other farmers pointed out that there is a rumor that crops produced in this 
area are unhealthy. For these reasons, crop price is decreasing. This downstream of Bahar Tera 
irrigation canal is only the area that drainage water is mixed into upstream of the irrigation canal. 

There are various size of villages along Garbia Drain. Rural residents in small hamlets discharge 
household sewage directly into the drain with pipes. In larger villages, a small tractor with a tank visits 
each house and collects sewage from septic tanks. And then, the small tractor discharges collected 
sewage into the drain without treatment. This situation could cause water deterioration in the drain; 
however, these pollution sources have still limited impacts. One of the most significant pollution 
sources is Mahala Kobra sewerage plant (treatment capacity 90,000 m3/day) because a large volume of 
untreated sewage is discharged into the drain from the plant. 

Mahala Kobra city is well-known as an industrial city. There are many cotton-spinning companies. 
Mahala Kobra sewerage plant was constructed in 1982. This plant treats both domestic and industrial 
sewage from Mahala Kobra city and surrounding eight villages. Most of the facilities, however, are 
getting old, and the amount of sewage inflow is over the capacity of the facilities. The sewerage plant 
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only operates from 6am to 2pm so that untreated sewage water is discharging between 2pm and 6am.  

Rehabilitation and enhancement of function of Mahala Kobra sewerage plant were once planned by 
IWASP funded by EU; however, the sewerage plant was excluded from IWASP after political situation 
became unstable in Egypt. Hamoul Reuse Pump Station (maximum capacity 10m3/s) pumps up 
drainage water from Gariba Drain and put it into Bahar Tera irrigation canal. Drainage mixed with 
irrigation water supply for the area of 84,800 feddan (35,600 ha). It is important to prevent water 
degradation and avoid any influence on crop production. Therefore, rehabilitation of sewerage plants 
along Garbia Drain are urgently necessary. According to the MED staff, drainage water is too 
deteriorated to mix with irrigation water. Therefore, the pump station often stops its operation.   

3.2 Challenges of Community Organizations in Rural Area 

Water Users Associations (WUAs) are organized to improve water use efficiency in rural areas. Also, a 
CDA (Community Development Association) is willing to involve in environment related activities. A 
CDA is also a common community organization in rural areas. It is important to consider how to 
involve these organizations in drainage water reuse. In this section, major challenges of community 
organizations are summarized as follows:  

3.2.1 Water Users Association 

 (1) Initiatives and Constrains of Farmers’ Organization 

Mesqa WUAs are organized based on Law No. 213 of 1994, and their main activities are management 
of pumps, water distribution in mesqas, and crop adjustment. On the other hand, legal framework of 
BCWUA is still under discussion and has not been approved yet. Although the direction of the 
Ministry is to promote irrigation management transfer to BCWUA, transfer has not been progressed 
yet, and activities of BCWUA are limited.  

Although activities of BCWUA are limited, some BCWUAs implement some activities with collecting 
service fees from members. These BCWUAs got approval from MWRI, and some other BCWUAs are 
registered to Ministry of Social Solidarity as a NGO in order to open a bank account. These cases are 
still not common; yet, some villagers started to collect garbage collection and maintenance of 
irrigation canals voluntarily with farmers’ initiatives. These villages could be a model village for other 
villagers and farmers. Also, study-visit will be a good opportunity to exchange information and 
experience among these villages.  

 (2) Lack of Communication Skills 

Communication skill of staff members who engages in establishment of WUA is one of the important 
aspects depending on whether WUA becomes active or not. This is because if farmers do not 
understand the purpose of associations and activities properly, they do not continue their activities 
voluntarily. Also, if staff who engaged in establishment process is transferred to other areas, it could 
affect follow-up activities for farmers’ organizations.  

 (3) Lack of Leader and Leadership 

Also, leadership is the key for success to establish active WUA, especially having active leaders.  For 
example, mesqa WUA in Nesher El Quaeema canal is one of the active WUAs established under 
IIIMP. A leader of this WUA paid salary to a guard and pump operator from his own money when the 
WUA was established. At the beginning, most members refused to pay money because they did not 
understand the benefit of these activities. However, members gradually understood the necessity of 
paying for a guard and pump operator and finally all the members agreed to pay. The leader showed 
his own willingness and effort to take initiative; as a result, his attitude had other members active as 
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well. 

(4) Clarification of Major Activities and Constraints 

Major problems of WUA include strong influential aspect on their activities. The main activities of 
WUAs are based on the priority of their needs. For example, if the condition of canals is very bad and 
there is not much that farmers can do, their activity will just request from the government and their 
attitude will be rather passive. By contrast, if the canal condition is not so bad, but they need small 
repairs or works on it. Probably, they will be able to work vulnerary rather than just requesting and 
demanding to the government because their problem is solvable by themselves. 

The result of the Social Condition Survey (see Appendix) also shows that active BCWUAs have 
different situation between farmers in tail areas and farmers in upper areas, their main activities are 
conflict management and problem solving. On the other hand, inactive BCWUAs are in relatively 
small canals compared to active BCWUAs and they do not have regular meetings and specific 
activities. In these BCWUAs, they do not have specific problems which need to be addressed and 
solved. Besides, IAS staff in Kafr El Sheikh mentioned that one of the reasons of inactive BCWUAs is 
small canals and they do not face water shortage or any other specific problems. Therefore, they do not 
need to be active as associations. 

3.2.2 Farmers’ Involvement in Environmental Conservation 

In some areas, BCWUAs collect money for their specific activities. In these cases, BCWUAs has to 
register as a NGO or they get special permission from the Ministry. For example, Bahr Nemra 
BCWUA which was established in 2006 under IIIMP collects 30LE from each member to conduct 
cleaning operation for the canal. They also collect the money to buy garbage collection vehicle and 
operate garbage collection activities. In another case, a BCWUA collected money from members and 
bought a car for cleaning. They actually collect 2LE from each member to conduct garbage collection. 
These cases are still limited at branch level: yet, they could be models for other areas.  

3.3 Interests of Development Partners regarding Sewerage System Improvement and Issues 

As described in Chapter1, a lot of development partners have been implemented the installation of 
waste water treatment and rural sewerage facilities. This section summarizes the issues obtained from 
the experiences of other development partners. 

3.3.1 Site Acquisition and Legal Regulation 

DWMP supported by GIZ constructed rural sewerage facilities in 7 villages and IISIP by World Bank 
is now working on the construction of rural sewerage facilities. Those who were involved in the 
construction work pointed out the difficulty in site acquisition. It is hard to acquire the land for facility 
construction, due to high population density in rural area in Egypt. In addition, in case of rural 
sewerage facility, which can cause odor problem, it is required to construct the facility 500m away 
from the hamlet in order to meet EIA. However, this requirement is very difficult to be satisfied in 
rural area in Egypt. 

There are some measures to solve the problems with regard to site acquisition, e.g. to bury the facility 
under service road along the drain, or to use drain side slope, which is public land. Burying the facility 
under the service road will not interfere with function of service road. Furthermore, it would solve its 
odor problem, which leads to satisfy the EIA requirement.  

Another legal issue is the ownership of facility. According to the current principle of HCWW, HCWW 
will not have ownership of small-scale rural sewerage facilities. Therefore, the rural sewerage facilities’ 
ownership may be transferred to the local government organization or local unit. The organization to 
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which facility ownership is transferred should be the organization with legal registration, and it cannot 
be the private organization. Hence, private organization in the village should be organized as CDA in 
order to get the qualification to legally own the facilities. 

3.3.2 Trial of Rural Sewerage Facility 

HCWW has been set the cluster approach in principle, i.e. it has been installed sewerage pipelines 
connecting the large-scale sewerage facilities to expand the site where sewerage can cover. ISSIP 
proposes 3 alternative approaches to the cluster approach, while it also takes an advantage of the 
cluster approach. First one is Decentralized System installing the rural sewerage facility independently 
in a village and the second one is to install septic tank for remote small hamlet. The Decentralized 
Systems are under implementation in 13 villages as a result of continuous and tenacious negotiation 
with HCWW. HCWW has started to participate in the Decentralized System. There are following 
issues, e.g. facility scale, with the expansion of the rural sewerage facilities’ installment. 

The rural sewerage facilities with sand filtration system, constructed with the support from USAID, 
require a lot of manpower for its maintenance, resulting in the difficulty in maintenance activity by 
inhabitants around the facility. On the other hand, the simplified system supported by Netherland was 
easy to maintain but its treated water cannot meet the water quality standards. HCWW support with 
regard to rural sewerage facility is only up to the technical part. Hence, the role of local unit is 
seriously crucial in the operation and management of the facility. Therefore, it is required to design the 
facilities meeting the qualifications; e.g. to maintain treated water quality following water quality 
standard, to keep maintenance cost not high and to make operation work not complicated.  

According to the social survey carried out by the Project Team, it was indicated that it would be 
possible to get consensus among the inhabitants as long as the payment to sewerage is under LE 10. It 
is required to design the facility which can be operated under the financial condition assumed based on 
the willingness to pay of the inhabitants. 

3.3.3 Operation and Maintenance of Facility 

The following issues were obtained from the rural sewerage facility installed by DWMP implemented 
by GIZ. The sewerage facility constructed with support from GIZ is designed to make O&M minimal, 
or say maintenance free. It seems such specification may set a lower target for water quality 
improvement due to the technological limitation. It was observed that the O&M of the pump station 
has been well maintained, while the treatment function seems to rely heavily on self-purification. The 
evaluation report of GIZ indicates the translation of this situation, as saying that residents are satisfied 
as long as their surrounding environment is improved and indifferent in the quality of the final 
effluent. 

It could be said that a certain level of O&M burden would facilitate people to work for it. Facilities, 
which need regular O&M, will force to clarify the role and responsibility of people concerned and the 
neglect of O&M will cause defects. For this case, the cost of manpower for O&M should be taken into 
account. It needs to thoroughly exercise the collection of service fee and pay salary for the operators. 
It may be more risky for facility deterioration to depend on voluntary work because it is a tiny work 

3.4 Summary of the Issues: Problem Tree 

The issues with drainage water reuse for irrigation regarding agricultural development in Kafr El 
Sheikh Governorate are summarized as follows. Kafr El Sheikh Governorate is located the most 
downstream reaches of Nile River, therefore, the Governorate is in disadvantage condition from the 
view point of irrigation water distribution. Furthermore, the Governorate is exposed to the salinity 
damage because it is near to the coast. Therefore, cultivation of paddy, which consumes large amount 
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of water compared to other crops, occupies huge farmland in the Governorate, as the measure to 
prevent salinity damage. The rice production of the Governorate counts for 20% of the total national 
production. This situation induces the shortage of irrigation water at the peak period of irrigation water 
demand. 

While the shortage of irrigation water has been mitigated by improvement of irrigation efficiency, as 
IIP proceeds, it is still necessary to supply additional water in order to address the issue of chronic 
water shortage. It is impossible to take ground water as alternative water resource due to salinity 
problem. Therefore, drainage water is the only alternative water resource. However, the waste water 
treatment facility is not working sufficiently, particularly in rural areas, due to rapid population growth 
at 2.2 % annually. There are industrial cities such as Mahala Kobra and also big cities like Tanta with 
population of a million in the upstream reaches in Kafr El Sheikh Governorate. Those cities are a part 
of the causes of the deterioration of drainage water quality. The deterioration of drainage water makes 
usable drainage water reduced. The issues are summarized in Figure 3.4.1. 

  



Arab Republic of Egypt  Project for Drainage Water Quality Control for Irrigation in Middle Delta 

JICA 3-7 MWRI 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4.1 Constraints and Opportunities Related to Drainage Water Reuse in Kafr El Sheikh Governorate 
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Chapter 4 Drainage Water Reuse Plan 

4.1 Objective and Formulating Process of Drainage Water Reuse Plan 

4.1.1 Development Objective 

The Ministry of Water Resources and Irrigation (MWRI) took the initiative to develop the National 
Water Resources Plan 2017 (NWRP 2017) as a countermeasure for the increasing water demand with 
the following strategies; 1) Development of new water resources using underground water, 2) Water 
saving of existing cultivated field, and 3) Reuse of drainage water. However, drainage water quality is 
generally deteriorated because of the contamination by untreated black water discharged from industry 
and households, animal feces / urine and dumping of waste materials and so on. Therefore, in order to 
accomplish the strategies above, it is required to establish the method for drainage water reuse keeping 
it at allowable level as agricultural irrigation water. 

The project site is Kafr El Sheikh Governorate in the middle Nile delta. The project aims to formulate 
drainage water reuse plan and make it contribute to the agricultural development in the project site 
through supplementing irrigation water by drainage water reuse, while maintaining drainage water 
quality. The drainage water reuse plan formulated in the Project plans to propose the method of 
maintaining drainage water quality and reuse which can be applied to other sites in Nile delta under 
similar condition to that of the Project site. 

4.1.2 Formulation Process of Drainage Water Reuse Plan 

The previous chapter organizes the issues on drainage water reuse for irrigation in Kafr El Sheikh 
Governorate. Following that, the approaches were sorted corresponding to the issues above, examining 
the consistency with national policies. Then, the implementation strategy was formulated to make each 
approach practical and realizable. The draft plan of drainage water reuse plan was formulated 
consisting of the projects embodying the implementation strategy. Based on the draft plan of drainage 
water reuse plan, the Pilot Project was planned and implemented during phase 2 in the Project. The 
formulation process of drainage water reuse plan was examined based on the information and lessons 
obtained from the implementation process of Pilot Project. Then, the drainage water reuse plan was 
finalized through reflecting the outcomes and learnt lessons of the Pilot Project. 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1.1 Formulation process of drainage water reuse plan  
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4.2 Framework of Drainage Water Reuse Plan 

In keeping with the issues on drainage water reuse in Kafr El Shekh Governorate and the consistency 
with national policies, the basic approaches of drainage water reuse plan (Master Plan) were organized 
and implementation strategy of the drainage water reuse plan was set up under its time frame. Based 
on the implementation strategy, the projects for drainage water reuse are to be proposed in the 
following section as short or mid-long term countermeasures. 

4.2.1 Consistency with National Policies 

MWRI together with relevant ministries have formulated the “National Water Resources Plan 2017 
(NWRP)” with the objective of “To support the socio-economic development of Egypt on the basis of 
sustainable resource use (surface water and groundwater), while protecting and restoring the natural 
environment”. The Plan predicts the future water demand as the challenge and defines the strategy for 
facing the challenge. The Strategy mainly addresses two approaches: “developing additional resources” 
and “making better use of existing resources”. Reuse of drainage water falls under the latter approach. 
This Drainage Water Reuse Plan has been formulated based on the policy frame of the NWRP. 

Augment of drainage water reuse is considered as one of the measures to accelerate effective use of 
existing resource. The basic strategies for the augment of drainage water reuse in NWRP are as 
follows; 1) “appropriately mixing drainage water in main drainage canal with irrigation water” and 2) 
“intermediate drainage water reuse”. In addition, NWRP also guides the acceptable salinity level of 
water for irrigation after mixing, considering the view of increasing demand for irrigation water, which 
will be up to 1,600 ppm. NWRP points out that increment of drainage water reuse also requires that 
pollution levels in the drainage water be controlled. The Drainage Water Reuse Plan has been 
formulated in line with NWRP approach. 

(1) Large-scale Drainage Water Reuse from Main Drain 

There are two levels of reuse: one is a large-scale reuse and another is intermediate reuse. NWRP 
describes the reuse of drainage water as reducing loss by mixing it with fresh canal water. NWRP 
further explains that the drainage water reuse already has been practiced at large-scale using water 
from main drains pumped into main canals. However, it has been recognized that the deteriorating 
water quality in the drains, where are polluted with municipal and industrial sources, had been 
threatened other water users located downstream of the mixing points. Therefore, NWRP makes a 
point of necessity to mitigate pollution of drainage water and drainage water reuse from main drain 
under such water quality control is required.  

(2) Intermediate Drainage Water Reuse 

NWRP suggests an alternative for the reuse of drainage water from larger drains, namely shifting the 
reuse to smaller less polluted drains in the upper part of the system. The alternative is called 
“intermediate reuse”, which would pump drainage water to lower order irrigation canals where it does 
not have harmful impacts on downstream domestic water intakes. NWRP also cautions that the area 
where groundwater is vulnerable for pollution in the absence of a protecting clay cap should be taken 
into consideration.  

4.2.2 Approaches as Countermeasures to the Issues in Kafr El Sheikh Governorate 

The approaches are organized here, which are to address the issues such as a shortage of irrigation 
water in Kafr El Sheikh Governorate. Increment of water demand is one of the causes resulting in a 
shortage of irrigation water. Since water resource is limited (“there is no alternative water resource”), 
drainage water reuse can be one of approaches. With regard to drainage water reuse, deterioration of 
drainage water quality threatens the workability of drainage water reuse. Therefore, the improvement 
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of drainage water quality is regarded as an important approach, and countermeasures to decrease 
pollutant or to directly purify water within canals are considered to be practiced in both of urban and 
rural areas. To address the issue of inefficient irrigation, there are some approaches such as renovation 
of facilities and coordination of water allocation among farmers, which have been practiced through 
many projects like IIP. 

Out of those approaches above, the Drainage Water Reuse plan has “Promotion of drainage water 
reuse” and “Improvement of drainage water quality” as its basic approaches. In the latter approach, 
“Improvement of drainage water quality”, there are some specific activities planned to address the 
current issues such as sewerage improvement in urban and rural areas or prevention of livestock waste 
or garbage disposal into drain. In addition, nitrogen remaining in drainage water can be utilized as 
supplemental nutrient to field crops under water quality control by preventing pollution due to 
livestock waste. It can be the adherent approach of the Plan, which can result in reduction of the cost 
for agricultural input. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.2.1 Countermeasure Approaches to the Issues 

4.2.3 Strategies for Water Quality Conservation and Drainage Water Reuse for Irrigation 

The following sections show the implementation strategies to facilitate effective operation of the 
countermeasure approaches to address the issues in Kafr El Sheikh Governorate. 

(1) Implementation Combining Measures for Conservation on Water Quality and Drainage 
Water Reuse Facility 

The Drainage Water Reuse plan will consist of the countermeasures from Water Quality Control 
(preventive measures of water quality)→ Water Treatment (treating contaminated water)→ Water 
Reuse (recycling drainage water). Non-polluting measure is the most effective to maintain water 

   - To expand the rural area with sewerage improvement
   - To conserve drainage water quality
   - To prevent feces and urine from domestic animals from dumped into drains

   - To promote utilization of feces and urine from domestic animals by making compost

   - To improve garbage collection system in rural area
   - To change drains to box culvert to prevent dumping of garbage
   - To rise environmental awareness of inhabitants

Economic growth induces the increment of
industrial water demand.
Agricultural water demand is on increase due to
reclamation of desert region.

Approaches to address the issues

Water demand is on increase due to population
growth at 2.2% of annual growth rate.

　- To regulate paddy cultivation, which consumes a lot of water（Being implemented by policy)

　- To convert sugarcane, which consumes a lot of water, to sugar beet. （Being implemented by
policy)

Focuses of the Survey: To examine irrigation water shortage from the view point of drainage water reuse

Demand of
irrigation water
on increase.

Improvement of irrigation system is
implemented in IIP, IIIMP and WMIP-
SMWT, etc.　- To facilitate the coordination for

fair water distribution among

　- To rehabilitate facilities

　- To improve drainage water quality

Irrigation water
is insufficient.,
particularly in
downstream
reaches of
canal.

There is few precipitation.

　- To supplement water for irrigation with recycled drainage water.Ground water is not usable due to its high salinity.

Amount of usable Nile water is regulated
according to water right.

 　- To rehabilitate and improve sewerage system in urban area
Sewerage system in urban area is not working
sufficiently due to aged facilities and population
increase.

Water
resource is
limited.

Wastes are dumped into drains in urban and
rural areas.

Covering-rate of sewerage improvement in rural
area is low. (Insufficient maintenance even in the
area with sewerage system)

Farming
income is

low Unit price is
low

Fair water distribution between upstream and
downstream reaches of canal is not practiced.
(Excessive water intake in upstream reaches)

There is harmful rumor due to deteriorated water
quality in the area reusing drainage water from
Garbia drain.

Gross
income is

low

Production
is small

Feces and urines of domestic animals are
dumped into drains in rural area.

Farming
techniques are
inappropriate,
etc.

Water quality
is deteriorated.

(In case of
drainage water
reuse)

Quality is low

Irrigation
efficiency is
low.

Facilities are degraded.

Marketing is
ineffective and
inefficient, etc.

Production
cost is high

Land-rent and its
interest are high.

Agricultural input
materials are
expensive. 　- To promote utilization of feces and urine from domestic animals by making compost

　- To reduce chemical fertilizer application making the best use of drainage water

　- To take measures to conserve water quality in upstream of Garbia Drain

Major issue in Kafr El 
Sheikh Governorate
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quality at the applicable level for irrigation use. That is, the measure taken at upstream to control water 
quality just after or nearby pollution source is the most effective and also low in cost. From this point 
of view, the measure for conservation on water quality should be considered to be important. 
Following that, quality improvement of drainage water quality coming from pollution source is 
worked out. Then, at the downstream point where drainage water comes after it is treated through the 
measures taken from upstream, the pump station to use the treated drainage water for irrigation is set 
up. The series of measures from the treatments at upstream to pump station set-up at downstream is 
the whole plan of drainage water reuse. 

(2) Public Investment and Users’ Organization 

The proposed facilities are basically considered as public investment as they deal with public goods, 
namely water, and public interest. Then the uses of the facilities should be involved in its planning, 
operation and maintenance, as it should be significant for the users in their lives. The sustainable use 
of the facility would be insured when the users can feel its significance in their life. At the same time 
of public investment, capacity development of the users, i.e. farmers or residents in the target village 
should be an important component of the Plan for sustainable operation and management of the 
facilities. The policy of the facility development plan is therefore proposed as the one option where the 
beneficiaries can sustain the operation and maintenance, persistently considering economic efficiency 
and ability of inhabitants (beneficiaries). 

(3) Water Quality Standard Setting for Drainage Water Reuse and Utilization of Water Quality 
Monitoring 

When it comes to examining how to combine the drainage water reuse and the measures for 
conservation on water quality, water quality standards should be stipulated first and the corresponding 
countermeasures should be selected according to the standards. The water quality for drainage water 
reuse should be adapted into the standards stipulated in Law No. 48. Article 64 in Law No.48 
describes particularly the items with regard to human health and Article 62 gives the reference values 
of water quality for irrigation. The Drainage Water Reuse plan should comply with those stipulations. 
According to the legal regulation above, the following prerequisites were set for the selection of the 
sites where drainage water reuse is to be implemented. 

Table 4.2.1 Set-up of Water Quality Standards for Drainage Water Reuse 
Judgement Water quality standard Applicable condition 

Unnecessary 
of treatment  

Comply with Low No. 48. Applicable without any treat 

Necessary of 
treatment 

EC≦4ds/m and no harmful heavy metals Applicable after in-stream treatment and 
rural sewerage 

Inappropriate 
for reuse 

EC＞4ds/m，or contains harmful heavy metals Inapplicable 

 
Water quality condition should be checked in each target site. The water quality monitoring data which 
MWRI regularly collects can be utilized for the check. The implementation strategies include the 
measures that facilitate the efficient and effective implementation of the countermeasure, such as 
utilization of existing monitoring data to prioritize candidate sites. 

(4) Effective Use of Drainage Water for Farming  

Drainage water contains nitrogen, which is essential for crop growth. In other words, drainage water 
can provide complementary nitrogen supply to field. Therefore, it would lead to improvement of 
farming reducing chemical fertilizer input. In its practical application, the measures of water quality 
conservation are required to maintain BOD or DO at allowable level, while to keep usable nitrogen 
left in the drainage water.  
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4.2.4 Implementation Method and Proposed Projects 

The projects and implementation methods are proposed according to the strategies of the Plan. 
“Measures for conservation on water quality and drainage water reuse at branch canal level” is 
proposed as the implementation method corresponding to “Intermediate drainage water reuse”. 
Whereas, “Formulation of the project covering from upstream to downstream of main canal” is 
proposed corresponding to “Large-scale drainage water reuse”. The former is called “Irrigation 
Complex” and the latter is called “Wide-area application project”. Furthermore, projects to strengthen 
the utilization of water quality monitoring system and to promote crop cultivation with drainage water 
reuse are proposed as “technology development and foundation making” for promoting the reuse. 

Table 4.2.2 Proposed Projects in accordance to Implementation Strategy and National Policy 
Implementation 

Strategy 
National Policy Implementation method Project 

Combination of 
measures for 
conservation on water 
quality and drainage 
water reuse facility 
Combination of public 
investment and users’ 
organization 

Intermediate 
drainage water 
reuse 

Countermeasures at branch 
canal level 
(Irrigation Complex) 

Establishment of Irrigation Complex 
(Rural sewerage facility, In-stream treatment 
facility, drainage water reuse pump, composting 
facility, local unit organization and environmental 
campaign) 

Large-scale 
drainage water 
reuse 

Wide-area application 
Project 
 

Water quality conservation of Garbia main drain, 
installation of large-scale reuse pump stations, 
and covering drains by box culvert 

Water quality 
monitoring and 
effective use of 
drainage water 

Intermediate / 
large-scale 
drainage water 
reuse 

Technology development 
and foundation making to 
promote drainage water 
reuse 

utilization of water quality monitoring and 
improvement of agricultural techniques using 
drainage water 
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Figure 4.2.2 Drainage Water Reuse Plan in accordance to Implementation Strategy and National Policy 
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4.3 Implementation Arrangement of the Drainage Water Reuse Plan 

The Drain Water Reuse Plan proposes the implementation of the project consisting of several facilities, 
namely “Establishment of Irrigation Complex”, as the measures for the conservation of drain water 
quality and for the promotion of drainage water reuse in rural area. Furthermore, the Plan also 
proposes the project targeting wide area from downstream to upstream, namely “Wide-area project”. 
Those two categories of the projects proposed here compose the Drain Water Reuse Plan. 

4.3.1 Package of Water Quality Conservation and Drainage Water Reuse: Irrigation Complex 

To begin with formulating a complex, one area sharing the same water environment is identified as a 
water environment unit, and a package of activities in the unit is planned. Considering the water 
environment unit, causes of water pollution in the drainage canal are categorized into two: 1) direct 
causes from the area (e.g. direct sewage inflow, seeping from animal waste and direct disposal of 
animal waste), and 2) indirect causes from outside of the area (e.g. industrial waste water from 
upstream and agricultural drain with fertilizers and chemicals). Regarding the direct causes, it is 
possible to remove these causes effectively in closed areas because those are delivered from point, and 
these are important for water quality improvement. 

 On the other hand, it is difficult to identify specific areas of indirect causes. Hence, it appears to be 
effective if water quality in the whole drainage canal is improved (e.g. installment of direct water 
purification system in drainage canal). Also, it is possible to formulate a reuse system of local resource 
by combining drainage water reuse facilities which promote improved drainage water usage. 
Environmental awareness activities are also included in this package so that each activity is connected 
organically as a water environmental improvement package. 

This package is applied for other governorates as “Complex of Water Quality Improvement and 
Drainage Water Reuse (Irrigation Complex)”. One unit is identified by the territory of a local unit and 
branch canal system and contiguity of residents are also considered so that local government unit at 
village level can be involved to the unit. 

4.3.2 Project Targeting Wide Area: Wide-area Application Project 

Wide-area project would have to include the construction and rehabilitation of the facilities (e.g. 
large-scale municipal sewerage plant and large-scale pump station for drainage water reuse settled in 
main drainage canal) benefitting wide area from upstream to downstream. 

4.3.3 Implementation of Irrigation Complex and Wide-area Application Project 

The project implementation is planned following the categories, i.e. “Establishment of Irrigation 
Complex” and “Wide-area project”. In the Irrigation Complex, the drainage water pumped up from 
drain is mixed with fresh water at tail or middle point of irrigation canal within command area of 
branch irrigation canal. Measures for drainage water quality improvement are also implemented by 
installing rural sewerage facility or in-stream treatment facility in drain. Irrigation Complex is planned 
to be established at the point where irrigation canal and drain are located near to each other, in other 
words, the project is targeting tight area. Therefore, increment in number of the Irrigation Complex 
leads to the expansion of the Irrigation Complex to broader area. 

“Wide-area project” will be implemented after clarifying which sites and components should be 
prioritized. The project regarding agricultural techniques will be extended basically along with the 
expansion of the Irrigation Complex establishment, and it should be a part of Wide-area project 
because it would be disseminated using experimental results. Although the project regarding 
agricultural techniques is planned to be extended in parallel with the expansion of the Irrigation 
Complex, its responsible organization will not be only MWRI but also MALR, therefore, it was not 
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incorporated into the Irrigation Complex. 

The Irrigation Complex can be established with some or all of the components according to the 
circumstances in the target site. Each component of Wide-area project can be implemented 
individually.  

 

 

 

 

 

 

 

 

Figure 4.3.1 Basic Concept of “Irrigation Complex” and “Wide-area Application project”  

4.3.4 Time Frame of the Drainage Water Reuse Plan 

The timeframe of the Drainage Water Reuse Plan is set in the short term (1-3 years after the 
completion of this project), the mid-term (3-5 years) and the long term (5-10 years). The key of the 
short term plan is to create a package of activities for water conservation and drainage water reuse in a 
branch canal level, namely “Irrigation Complex” based on the result of the Pilot Project 
implementation in the process of the master plan formulation. Also in the short-term plan, the basis of 
the extension of the package from the pilot to all over the governorate will be made. First step is to 
assess the candidate sites identified in the Plan and second step is to carry out feasibility study for 
those sites, followed by the conclusive identification of the target sites for the project implementation 
including prioritization of those sites. 

Irrigation Complex would include a reuse pump, in-stream treatment facility, rural sewerage system 
and compost making facility, etc. Since it should be difficult for farmer beneficiaries alone to establish 
these facilities, public investment in such facilities will be required, but with the participation of the 
farmer beneficiaries for operation and management for the sustainable use of the facilities. From the 
sustainability point of view, the activities of strengthening water users’ association and environmental 
awareness creation are incorporated in establishing the Irrigation Complex. 

In the mid and long term plan, it is planned to expand the package to other governorates based on the 
results of feasibility study above. Wide-area project is implemented targeting wider riverine system in 
parallel, which would require relatively large-scale investment. It appears to be possible to involve the 
components without facility construction (e.g. environmental education activity) to maximize the 
effectiveness and efficiency of the investment. The mid and long term plan is planned to incorporate 
expansion of the package in a branched water area and wide-area projects. 

As described above, the components (the projects) of the Drainage Water Reuse Plan are categorized 
into Irrigation Complex (No.1 in the table below), wide-area application projects (No.2 to 4) and 
promotion and foundation making projects (No. 5 and 6). Table 4.3.2 and Figure 4.3.2 show these 
projects in classification from the upstream-downstream point of view, namely the “Water quality 
control”, “Water treatment” and “water reuse”. 

With regard to Irrigation Complex, its implementation from possible components should start from 

Whole
governorate

Irrigation Complex and Benefitted area

Benefit from small-scale
facil ities within tight area

Benefitted area

Benefit from large-scale 
facil ity covering relatively 
wide area

Increase the number of 
establishment in order to 
extend it to wide area

Major Facility

Irrigation Complex

Short term plan

Mid term plan

Long term plan Wide-area project

Whole
governorate
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short-term at the same time of conducting F/S. Then the Irrigation Complex will be implemented in 
the number of sites based on the result of F/S in mid and long-term. Regarding wide-area application 
projects, which require relatively large-scale investment, the feasibility study is implemented in short 
term then the project implementation is commenced in mid to long term. The table below shows the 
countermeasures categorized into short and mid-long terms of each project. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.3.2 Components and Time Frame of Drainage Water Reuse Plan 
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4.4 Verification through Pilot Project 

In the Drainage Water Reuse Plan, the draft plan was firstly formulated based on the field survey, and 
then the Pilot Project was implemented following the draft plan. The Drainage Water Reuse Plan was 
finalized after the learnt lessons from the Pilot Project were reflected to the Plan. This section marshals 
the implementation process, outcome and lessons of the Pilot Project, which were reflected to the Plan.  

4.4.1 Implementation Process of Pilot Project 

23 candidate sites were proposed by irrigation and drainage departments in Kafr El Sheikh 
Governorate during phase 1, and field surveys were conducted in those sites. Then, 5 sites shown in 
the table below were conclusively selected for the Pilot Project implementation based on the 
evaluation with the criteria such as “if there is a shortage of irrigation water”, “if the water quality of 
drainage is at applicable level to irrigation”, “if the water quantity of drainage water is enough during 
irrigation period”, and “if the local inhabitants are willing to reuse drainage water”. The detailed 
implementation process is described in Appendix J. The project components implemented in each site 
are shown in the table below. 

Table 4.4.1 Implemented project components in the Pilot Project sites 
Code Drain Irrigation Canal Component 

Kafr El Sheikh East   
E-1 Farsh Al 

Ganaen 
Marsa Al Gamal Reuse pump (1.0m3/s), Strengthening WUA, Environmental Campaign 

E-4 Mekhazan Mekhazan Reuse pump (0.5m3/s), Strengthening WUA, Environmental Campaign 
Kafr El Sheikh West   
W-2 No. 11 Kbreet Reuse pump (1.0m3/s), Strengthening WUA, Environmental Campaign 
W-4 Faranon El Karadwah Reuse pump (0.5m3/s), Strengthening WUA, Environmental Campaign 
W-5 Sandela El Moheet El 

Gharby 
Reuse pump (1.0m3/s), Rural Sewerage system (500 people), In-stream 
system, Compost yard, Strengthening WUA, Environmental Campaign 

 

The Pilot Projects were implemented basically as “Irrigation Complex”. All of the facilities to form 
“Irrigation Complex” were established in W5, whereas, only drainage water reuse pump was installed 
in other 4 sites. Establishment of WUA working for O&M activities of pump and environmental 
education activities through the implementation of environment campaign were implemented in all of 
5 sites. The components of “Irrigation Complex” are explained in detail in 4.5.1.  

4.4.2 Results of Pilot Project 

The effects verified through the operation of the water treatment facilities established in the Pilot 
Project are explained in the following. The water treatment facilities were in-stream and rural 
sewerage treatment facilities set in W5. 

The in-stream treatment facility is constructed as a part of the Irrigation Complex facilities to improve 
water quality by direct treatment in the drain. Effectiveness of in-stream treatment is expected to 
reduce organic matter and nutrients load, as well as increasing dissolved oxygen, in the drain. As 
actual improvement rate figures of water quality items on average, dissolved oxygen (DO) was 
increased 0.50 mg/l, Chemical Oxygen Demand (COD) removal ratio was confirmed as 37%, Total 
Nitrogen (T-N) removal ratio was confirmed as 11%, Total Phosphorous (T-P) removal ratio was 
confirmed as 45%.  

The rural sewerage treatment facility gathers domestic waste water from the village beside drain to 
purify it and releases treated water into drain. The rural sewerage treatment facility is one of the 
countermeasures for water pollution of the drain, and to prevent the deterioration of drain water quality. 
Accordingly, proper sewerage treatment by the facility contributes to drain water quality improvement. 
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The raw water is sewage water coming from Hamseen village in W5. COD and BOD removal ratios 
were confirmed as high as 85 % and 99 %, respectively in comparison between raw water and treated 
water quality. Besides, COD and BOD values of treated water quality were low (COD: 60 mg/l, BOD: 
5mg/l respectively), which indicates treatment was well done.  

In terms of the nitrogen and phosphorus compounds, removal ratios of total nitrogen (T-N) and total 
phosphorus (T-P) were confirmed 14% and 43%, respectively. In addition, total coliforms and fecal 
coliforms were also properly treated and those numbers were reduced to less than 100 MPN/ml. 
Although DO value was slightly out of the range of the drainage water quality standard, other water 
quality items (e.g. COD, BOD, total coliforms and fecal coliforms) fully complied with the drainage 
water quality standards, which indicates treated water has fairly good quality. 

Although the scale of rural sewerage treatment facility constructed by the Pilot Project was as small as 
30 m3/day, future dissemination to other villages along the drain, and increasing the number of rural 
sewerage treatment facilities, will be effective for water quality improvement of the entire drain. 

There is no direct governmental organization which is in charge of environmental conservation 
regarding open drainage. Therefore, the Project Team and EPADP organized the workshop at Kafr El 
Sheikh Directorate to discuss the matter involving various sectors. This workshop resulted in DAS 
(drainage department) and GDIAS (irrigation department) staff’s participation in the Environmental 
Campaign playing major role in the activity. DAS has been working on enlightening activities for the 
users of culvert drain, whereas, GDIAS has been working targeting WUA in irrigation sector. Both of 
those organizations have been usually working with farmers, therefore, it is expected for those 
organizations to play an important role in the environmental education activities involving local 
inhabitants. In fact, the Environmental Campaign was carried out in corporation with DAS and 
GDIAS in the Pilot Project and the environmental education activity was regarded as a part of those 
organizations works. 

When it came to the implementation of the environmental education activity in the Pilot Project, the 
Project asked for other relevant agencies’ cooperation for the environmental awareness sessions, not 
only MWRI, namely, The Ministry of Education, The Ministry of Youth and Sports, The Ministry of 
Awqaf (Religious Affairs). Every agency of them expressed high level of interest and understanding 
and very cooperative, which enabled the implementation of the Environmental Campaign, 
environmental enlightening speech by Imams (Mosque leaders), clean-up activity along the canal. The 
Project implementation seemed to have contributed the awareness-raising of staffs’ in those agencies 
concerned. It is expected that DAS and GDIAS lead the cooperation among the relevant agencies. 

4.4.3 Lessons learnt from the Implementation of Pilot Project 

(1) Lessons on the Implementation Arrangement 

The Drainage Water Reuse Plan will be implemented based on the plan reflecting the lessons learnt 
from the implementation of the Pilot Project. The Pilot project was implemented under the 
implementation regime in cooperation with various stakeholders at the Governorate and village levels, 
which was arranged based on the agreement among the authorities concerned at central level. Some 
relevant organizations newly joined the Pilot Project at the Governorate and village levels. For 
instance, the Ministry of Education at Governorate level arranged a series of environmental campaigns 
at the schools with sincere cooperation. IAS (Irrigation Advisory Service) and Drainage Advisory 
Service (DAS) are not included in the direct C/P organizations of the Project, however, the official 
personnel of the organizations participated in the environmental campaigns. 

 Central level: Consensus formation on implementation plan and regime in JSC at central level 
and periodical progress reports are necessary to facilitate smooth instruction and handling from 
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central organization to cope with issues on the ground.  

 Governorate level: In case of facility construction related to several governmental jurisdictions, it 
is crucial to conclude a protocol among the authorities concerned, especially at the government 
level. The protocol clarifies where the responsibility lies, which leads to the awareness of 
responsibility raised among the authorities concerned. In this coordination process, the role of the 
governorate is important, especially the role of Secretary of General is important as a coordinator. 

 Village level: When new resident organization is planned to be established for facility 
maintenance, it is effective to cooperate with the experienced local organization such as existing 
local NGOs not only with the local unit, which is a terminal governmental organization. For 
example, existing local organizations might be able to support a new resident organization 
through sharing their experience of organization management such as how to make an activity 
plan and manage a bank account. Also, existing local organizations are expected to cooperate with 
a new resident organization providing physical materials such as T-shirts and cleaning tools for 
environmental campaigns. In environmental education activity, it would be necessary to ask for 
the cooperation of the stakeholders deeply rooted in the site, e.g. Imams or elementary schools in 
the village. Therefore, it is essential to organize the explanatory workshop to the local 
stakeholders including existing organizations such as local NGOs at initial stage of the facility 
construction plan. 

 The concept of the Irrigation Complex is new to most of the stakeholder. Therefore, in-depth 
explanation targeting both governmental staff and the people is necessary. Stakeholder meeting 
should be held in cooperation with local government at early stage to facilitate the understanding 
of the project concept shared promptly among the stakeholders. 

 The farmers in downstream reaches are accustomed to manage their farmland under limited 
available irrigation water, compared to those in upstream reaches. This circumstance may induce 
the farmers in downstream reaches to be blind to insufficient amount of irrigation water 
application For the improvement of agricultural productivity in downstream reaches, it is 
necessary to raise the farmers’ awareness regarding appropriate irrigating way (proper amount / 
timing) in parallel with the installation of drainage water reuse pump. 

(2) Lessons on Designing and Construction Works 

Construction works of the pilot project were done by the local contractor based on Japanese facility 
design. As the result, the period of actual construction works needed longer time than planned one 
because of various aspects. Lesson learned on the designing and construction works which project 
team experienced from pilot project is shown as follows;  

 The facilities should be constructed in public land as much as possible because land acquisition of 
private land is difficult. Under the pilot project, the problem of land acquisition was avoided by 
constructing the reuse pump facilities on irrigation canal, constructing the rural sewerage 
treatment facility under the administration road of drainage canal and constructing the in-stream 
treatment facility in drainage canal.  

 Design of the facilities should adapt local technical level as much as possible. Appearance of the 
structure should also adapt other facilities in Egypt. Progressing of technical level from the 
existing is important. However, adapting design to existing technical level is required so as to 
introduce a new system easily and to ensure the continuity of operation. 

 Capacity of the facilities should be decided carefully for avoiding excess scale. Sufficient 
discussion is necessary among stakeholders. As its characteristic of pilot project, planned design 
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year should be set up considering several years.  

 Construction period should be set sufficiently taking into account the process of design 
modification and inspection / handover. Generally contractors consider material procurement, 
worker procurement, fund procurement, etc. in each construction process and accordingly adjust 
of construction schedule comes up frequently. Besides, concerning authority’s approval also tends 
to take a long time. Therefore, it is necessary to allow the certain days for these procedure  

 Construction management generally consists of the schedule management, the work process 
management, the cost management and the safety management. In case of local contractor’s work, 
it would be important to allocate the construct supervisor for managing local contractor’s work, 
based on the capacity of local contractor. 

 In the handing over process of the facilities after completion of the construction work, additional 
work and betterments are supposed to be requested after the joint inspection among concerned 
parties. Affordability of construction schedule and cost including this process is required. 

4.5 Projects Composing the Drainage Water Reuse Plan 

4.5.1 Project 1: Establishment of Irrigation Complex 

(1) Components to form the Irrigation Complex 

The Irrigation Complex can be established with either some or all of the components How to 
incorporate the components depends on the situation of the target site. Each component to form the 
Irrigation Complex is described below. 

1) Rural Sewerage System 

Promoting the rural sewerage system is to maintain the drainage water quality. The fact that the 
sewerage accounts for 40% of all pollution, rural sewerage plays a vital role in water quality 
conservation. The rural sewerage system is planned to improve the water quality of drainage canals 
discharging from domestic wastewater of the village considering easy operation and maintenance, 
economical efficiency, good water quality, and so on. The scale of the rural sewerage system is to 
cover around 500 to 1,000 people per unit. 

In case the target number is under 500 persons, simple way of treatment such as a septic tank can be 
applied tentatively and prioritized other sewerage project because its sewerage volume is small and 
does not significantly affect to drain pollution. In case the target number is more the 1,000 persons, th 
MHUUD and HCWW should undertake the project in planned manner. Accordingly, the target number 
of irrigation complex – rural sewerage treatment facility is set between 500 persons and 1,000 persons. 

2) In-stream Treatment 

The in-stream treatment facility is planned inside the drainage canal to improve DO and COD value of 
drainage water quality. The facility could enlighten the inhabitants by showcasing a model of water 
quality improvement facility in Egypt. The facility consists of sedimentation zone, vegetation zone, 
transition zone and aerating zone with plastic contact media. 

3) Agricultural / Livestock Disposal / Compost Facility 

Generally in the village, domestic animal waste and crop residues such as rice straw are left in the 
open air beside the canal fall into canals directly, which results in water pollution. The compost facility 
is planned to prevent animal feces and urine, and crop residues from being dumped into the drain and 
also to prevent the materials coming from those waste infiltrating to underground. The compost 
produced in the facility can be utilized as a fertilizer. 
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4) Drainage Water Reuse Pump 

The drainage water reuse pump is at a subsequent place of the treatment facilities. The layout of the 
drainage water reuse pump station is the same as the one that has been constructed in Egypt. 
Installation of reuse pump is to promote drainage water reuse with improved water quality. 

5) Establishment of Users’ organization 

Through the operation and maintenance of the facilities described above, the establishment and 
strengthening capacity of users’ organization will be carried out. The Government basically has the 
ownership of facilities. It is because the facilities will be constructed within public land. Furthermore, 
the Government may not be able to support facility repairing and rehabilitation if the facilities are 
owned by inhabitants. Drainage water reuse pump and in-stream treatment facility are owned by 
MWRI, whereas, rural sewerage facility and composting facility are owned by local unit. The users’ 
organization is planned to participate in operation and maintenance activities of those facilities. 
Therefore, users’ organization will be newly established in the site having no existing organization, 
and in the sites having existing organization, its function will be strengthened. The ownership and 
form of users’ organization of each facility is shown in the table below. 

Table 4.5.1 Ownership and Users’ Organization of Each Facility  
Facility Ownership Users’ organization working on facility O&M 

Rural sewerage facility Local unit 
Existing or newly established CDA in the beneficiary 
village 

Treatment of agricultural and 
livestock waste / Composting 
facility 

Local unit 

In-stream treatment facility MWRI (Drainage 
department) 

Drainage water reuse pump committee  
(Its form will be slightly different depending on 
whether there is existing WUA) 
 

Drainage water reuse pump MWRI （ Irrigation 
department） 

CDA in the village will basically participate in the O&M activities of rural sewerage and 
compost-making facilities. In the village having no existing CDA, new CDA establishment by 
inhabitants following NGO law is required. With regard to drainage water reuse, strengthening 
function of WUA is crucial because the farmers in the site will be direct beneficiaries. Particularly, the 
role of BCWUA, which organizes branch drains where drainage water reuse pumps are to be installed, 
would be very important.  

In fact, MWRI mentions the importance of WUA in NWRP, and describes its principle to transfer 
facility maintenance, which has been practiced by the Government, to WUA in future. MWRI is now 
taking the concrete measures following the principle, through IIP such as IIIMP (WB) and SWMT 
(JICA) with supports from development partners. It is ideal that BCWUA, in the future, can take 
responsibilities on O&M of the facilities for drainage water reuse. 

As described above, the drainage water reuse pump committee is established on the assumption that 
BCWUAs will be established for all of branch canals, and will be in charge of entire water 
management including drainage water reuse in the future. However, the circumstances of the sites vary 
currently, and there are the sites not having BCWUA and the sites only with WUA at Mesqa level. 
Hence, the approach for each condition of establishment and function strengthening of users’ 
organization is summarized in the table below. 
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Table 4.5.2 Basic Approaches of Establishment & Function Strengthening  
of Drainage Water Reuse Pump Committee 

Items With BCWUA Only with WUA at Mesqa level With no WUA 

Organization 

Establishing the group 
consisting of the drainage water 
reuse pump users under the 
existing association 

Establishing the group of the 
drainage water reuse pump 
users, through the 
representatives from Mesqa 
WUA 

Establishing the users 
association of drainage reuse 
pump, through the identified 
powerful person in the area. 

Main role of the 
Committee 

 Guard and cleaning of the 
pump 
 Discuss and decide the 

operating schedule. 

 Guard and cleaning of the 
pump 
 Discuss and decide the 

operating schedule. 

 Guard and cleaning of the 
pump 
 Discuss and decide the 

operating schedule. 

Main role of the 
Government 

 Provision of operators and 
operating activities / burden of 
operating cost / maintenance, 
inspection and repairing, and 
bearing those expenses  

 Provision of operators and 
operating activities / burden of 
operating cost / maintenance, 
inspection and repairing, and 
bearing those expenses 

 Provision of operators and 
operating activities / burden of 
operating cost / maintenance, 
inspection and repairing, and 
bearing those expenses 

Function 
Strengthening of 
the Committee 

 Carrying out activities to raise 
awareness of water quality 
conservation (Cleaning 
campaign etc.) 
 Hold training to transfer O&M 

in future 

 Clarifying the activities for 
O&M of drainage water reuse 
pump 
 Carrying out activities to raise 

awareness of water quality 
conservation 

 Clarifying the activities for 
O&M of drainage water reuse 
pump 
 Carrying out activities to raise 

awareness of water quality 
conservation 

Others ― 
The users’ group of drainage 
water reuse pump can become 
a part of BCWUS or itself.  

The users’ group of drainage 
water reuse pump can become 
a part of BCWUS or itself. 

 

6) Environmental Campaign 

In the Irrigation Complex, a component of environmental campaign will be incorporated. As 
mentioned before, waste dumping into canals is a big issue in the Project area, it is necessary to 
promote people’s awareness of environmental conservation. There will be varieties of activities on the 
campaign and such activities will be programmed according to the circumstances of the site. 

It is recommended to organize a study visit for the villagers to learn from some advanced sites, which 
have active organizations for proper garbage management, canal cleaning and so on. Based on their 
observation, if the tour participants can prepare action plan describing what they can do, who are 
responsible for activities, how much cost they can afford and so on, it would lead to carrying out 
realizable and practical activities. 

There are some good examples of garbage collection systems established by local people. For instance, 
one of BCWUA in IIIMP area exchanged the contracts with NGOs for the regular garbage collection, 
and each household shoulders LE 2-3 LE monthly. In addition, the waste separation at the household 
level will make it possible to reduce amount of garbage in the long run, which leads to decreasing the 
time, labor cost, and transportation fee and so on for garbage collection. Concerining plastic bottles, 
cans, and cartons etc. can be transported to the recycle factory in the governorate.  

It would be necessary to involve stakeholders from various sectors for the effective implementation of 
the environmental education activities. The Pilot Project gained the cooperation of various agencies, 
namely, local units, The Ministry of Awqaf (Religious Affairs), The Ministry of Youth and Sports and 
The Ministry of Education, not only MWRI. Imams give speeches about environmental awareness 
every Friday at Mosques in the Pilot Project sites. Moreover, environmental cleaning activities by the 
Youth Society in W5 (Sandela Village) have triggered the local unit to start the garbage collection.  

7) Other Possible Component: Sub-surface Drain Reuse 

Sub-surface drains have been installed in the farmlands in the Delta. The sub-surface drains are 
connected to the main collector of the drainage water underground and there is an outlet to discharge 
the drainage water into an open channel drain. If this drainage water is not contaminated with salt, it 
could be reused before it gets into a larger drain and become deteriorated. For this sub-surface drain 
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reuse, it is possible to consider the introduction of lock gates and gutters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.5.1 Illustration of Irrigation Complex 
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(2) Implementation by Making Use of the Pilot Project Experience 

The Pilot Project to establish the Irrigation Complex has been implemented during the master planning 
period and has been showcased in the vicinity of Kafr El Sheikh City. Through the Pilot Project the 
system of public investment with the participation of farmers in operation and management has been 
designed. The key point of the Drainage Water Reuse Plan in the short term is to commence the 
expansion of the “Irrigation Complex Package” from the Pilot Project to a full-scale one. In the short 
term plan, the concerned authorities continue monitoring the Pilot Project and encourage the 
beneficiaries’ participation to the operation and maintenance of the facilities. The followings are the 
preparations and methods to enhance the prospect for the short term plan by the government after the 
completion of the Pilot Project. 

• To identify candidate sites which suite for the expansion of Irrigation Complex. 

• To carry out the feasibility study including prioritization of the sites. 

• To increase the people who understand the effectiveness of the Irrigation Complex, through study 
tours and workshops. 

• To commence the budget-wise easy launching components such as environmental education and 
improvement of the monitoring system. 

(3) Extension of the Irrigation Complex 

In the mid and long term plan, it is planned to expand the Irrigation Complex all over the governorate 
where it is necessary. In order to help identify and manage the information for the possible sites for 
establishing the Irrigation Complex, GIS maps have been prepared with the layers of drains, irrigation 
canals and villages, using the topographic maps of Kafr El Sheikh Governorate with the scale of 1 : 
50,000. The output maps of GIS are attached as Appendix-F. The potential sites for establishing the 
Irrigation Complex will be the area where the villages, irrigation canals and drains are close to each 
other.  

These potential sites where the irrigation canals and drains are close to each other are picked up from 
the 1 : 50,000 geographical map and conclusively 89 sites were selected. These 89 sites include the 
site proposed by the governorate irrigation and drainage departments as the candidate sites for the 
Pilot Project, which were conclusively identified based on the field survey. Among the proposed sites 
for the Pilot Project, the sites where drainage water quality is not suitable for the drainage water reuse, 
for instance due to its high salinity, were excluded from the candidate sites for future plan. 
Furthermore, as a result of consultation with EPADP, additional 2 sites (Al Nil and AL Sheikha) 
located at the downstream of Garbia main drain where drain water quality is heavily deteriorated were 
selected, then 91 sites in total were selected as candidate sites. Basically these candidate sites are not 
overlapped with the plan of MHUUD for the wastewater treatment plant construction. Hence it needs 
coordination with MHUUD in constructing rural sewerage system in these candidate sites. 

In the Pilot Project implemented through the formulating process of the Plan, Irrigation Complexes 
were established in 5 sites. Among them, 1 site (W5) has all of the main facilities to form Irrigation 
Complex, whereas, other 4 sites have only drainage water reuse pump accompanied with 
environmental campaign carried out. Hence, the latter 4 sites can be the candidates for further 
developed Irrigation Complex. Then, the total number of the candidate sites becomes 95.  

However, the information of the potential sites is limited, i.e. only the location, names of irrigation 
canal and drain, and nearby villages / hamlets are obtained from this inventory. Also the situation on 
the field can change from time by time and therefore following procedure will be required in actually 
establishment of the Irrigation Complex: 



Project for Drainage Water Quality Control for Irrigation in Middle Delta Arab Republic of Egypt 

MWRI 4-18 JICA 

1. Provisional prioritization of the sites from the inventory 

2. Field investigation / Feasibility Study of the priority sites. Through this investigation, the intension 
of inhabitants, the condition of water shortage and water quality of the drain and status of 
sewerage etc. are to be collected. 

3. Implementation 

4.5.2 Project 2: Improving Drainage Water Quality for Irrigation in Garbia Drain 

The sewerage facility in the Mahala Kobra city is considerable dilapidated and its capacity cannot 
meet the demand recently due to the increased population in the city. Also, the operating hour of 
Halmoul Reuse pump station is decreasing due to the deterioration of water quality coming to the 
pump station, which makes the irrigation water shortage serious problem as well as the deterioration of 
water quality in downstream reaches. The situation described above induced the lowering of 
agricultural productivity in the downstream reaches. 

After passing the mixing point of Bahr Tera irrigation canal, the drainage water from the Garbia main 
drain is again used for irrigation. There are two points to consider, the Garbia Main Drain water is 
used for irrigation and water quality problem has been in serious problem causing very low production 
of crops. The areas are called the intakes of Al Nil Canal and AL Sheikha Canal. 

The areas are also suffering from salinity problem due to being close to the coast. This problem may 
increase as time goes by due to the anticipation for the rise of water level of the Mediterranean Sea 
caused by climate change. In such case, the sea water could penetrate deeper in to the upstream of the 
Garbia Main Drain, so the Garbia Main Drain water becomes more saline unable to reuse for irrigation. 
To mitigate this problem, installation of a tide gate at the outlet of the Garbia Main Drain can be an 
effective measure. 

The drainage water reuse and water quality of the Garbia Main Drain have a very big influence due to 
its circumstance described above. Hence, the benefitted area in downstream reaches in Bahr Tera 
irrigation canal where the drainage water from the Halmoul PS is flowing in, and Al Nill Canal and Al 
Sheikha Canal where the drainage water is reused again from the Garbia Main Drain are prioritized in 
consideration of the consultation with EPADP. The project is a part of wide-area projects working 
apart from the Irrigation Complex. The Irrigation Complex could be established along with the branch 
drains flowing to the Garbia Main Drain, which is subproject of the Project 2. Also EU is planning to 
carry out F/S in the downstream reaches of Garbia drain covering various sectors including wastewater 
treatment. The output of the F/S can be utilized to implement this Project 2. The following table shows 
the components forming the Project 2.  

Table 4.5.3 Components of the Project for Improving Drainage Water Quality for Irrigation in Garbia Drain 
Component General Description 

Mahala Kobra 
sewerage plant 

Rehabilitation and strengthening the function of existing treatment plant. (90,000m3/day 
→ 120,000m3/day + Industrial wastewater treatment plant 45,000m3/day) To divide 
industrial and domestic wastewater, and establish new industrial wastewater treatment 
plant. 

Halmoul reuse pump 
station 

Rehabilitation of existing pump station (maximum capacity: 10m3/s). To install 
sedimentation tank before pump station to improve the drainage water quality before the 
drainage water is mixed with fresh water for irrigation. 

Rural sewerage 
facilities along Garbia 
Drain 

To install rural sewerage facilities to the villages where untreated drainage water is 
discharged into Garbia main drain or branch drains. Some of those treatment facilities will 
be installed with the project establishing Irrigation Complex, and those projects will be 
subprojects of the Project 2. 

Al Nil nad Al Sheikha 
areas 

To consider the installation of in-stream treatment facility or drainage water reuse pump. 

Tide gate at the outlet 
of Garbia drain 

To examine the effectiveness of installation of a tide gate at the outlet of Garbia drain. 
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4.5.3 Project 3: Construction of Large-scale Reuse Pump Station 

The Project 3 is to construct large-scale reuse pump station in association with the installation of the 
city sewerage system for the drainage water improvement. The installation of the city sewerage system 
is managed at the initiative of HCWW. The large-scale reuse pump station is planned to be constructed 
where the sewerage system is already installed by HCWW. The status regarding the installation of the 
sewerage system is firstly checked up in order to identify and propose the sites for the construction of 
large-scale reuse pump station. 

The main drains in Kafr El Sheikh Governorate are, from the east side, Garbia main drain, No.7 Main 
Drain, No.8 Main Drain, Nashart Main Drain, No.9 Main Drain, No.10 Main Drain and No.11 Main 
Drain. Garbia main drain has the large-scale drainage reuse pump station in Hamoul, which pumps up 
the drainage water from Garbia main drain flowing into Bahr Tera main canal. The deterioration of the 
drainage water quality is getting serious recently. Therefore, the project to improve the drainage water 
quality for irrigation in Garbia drain is planned with high priority as described in the previous section, 
which is to be implemented in cooperation with HCWW. 

In addition, No.7 Main Drain and Nashart Main Drain are included to the plan for increment of the 
drainage water reuse, which is described in NWRP 2017. Considering the fact that those two main 
drains intersect with No.8 Main Drain, No.8 Main Drain is proposed as the site for the construction of 
large-scale reuse pump station. 

1) No.8 Main Drain 

No.8 Main Drain crosses with Mit Yazeed Irrigation canal, which is one of the main canals in Kafr El 
Sheikh. It is possible to install a relatively large scale reuse pump station at crossing point. The 
benefited area in the downstream of the crossing point using the irrigation water from Mit Yazeed 
canal is 16,900 feddan (7,098 ha).1 IIIMP has been implemented with support from World Bank since 
2004 in Mit Yazeed canal, and the improvement of irrigation system has been in progress through 
improving the way of irrigation from the tertiary canals by WUA. However, according to the 
ex-director of IIIMP, the downstream area of Mit Yazeed canal still has the problem of irrigation water 
shortage, it is necessary to reuse drainage water to mitigate the problem. The feasibility study would 
be carried out first to consider the scale and economic potential of the reuse pump station. Although it 
would be necessary to check the drainage water quality of No.8 Main Drain, there is no problem with 
regard to the water quality as of now.  

2) Nashart Main Drain 

Nashart Main Drain has a wide cross section and hence the amount of collected drainage water is large. 
On the other hand, main irrigation canals running near the Nashart Main Drain are getting smaller as 
they are close to the most downstream reaches. Therefore, the relevance of constructing large-scale 
reuse pump station along the Drain is considered low. It may be more relevant to install small-scale 
reuse pumps at branch canal level in this area. In other words, it would be reasonable to install reuse 
pumps under the project for Irrigation Complex establishment. 

3) No.11 Main Drain 

The location condition of No.11 Main drain is similar to Nashart Main Drain, as there are no 
large-scale irrigation canals close to the Drain. It will be more relevant to install small-scale reuse 
pumps (0.5 m3/s ~1.0 m3/s) along the Main Drain to pump into the tails of branch canals than 

                                                           
1 Source: Irrigation department in West Kafr El Sheikh Governorate, which voices a strong request of the installation of the 
drainage water reuse pump station. 
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constructing a large-scale reuse pump at the Main Drain. In the Pilot site, W2 (Kbreet canal) located 
along No.11 Main Drain, the reuse pump was already installed. For other irrigation branch canals 
(Bahar Al Kassab, TeraYusif, Fuwwah and Khalij Al Kuni), it would be also relevant to install 
small-scale pumps as a part of the Irrigation Complex establishment project. Whereas, there are the 
irrigation branch canals leading to No.11 Main Drain, and some of those are connected to Mit Yazeed 
irrigation canal. With regard to those branch canals, it would be unnecessary to install small-scale 
pumps at tail reaches if a large-scale reuse pump is installed at upstream reaches. The selection of the 
project sites with those prioritization should be considered with reference to the feasibility study 
(Irrigation Complex establishment and installation of reuse pump station to No.8 Main Drain) 
considering the points mentioned above. 

4.5.4 Project 4: Renewal of Drain by Box Culvert 

Population density in urban area is relatively high compared to rural area. There are sewerage systems 
and garbage collection systems in the urban area because the amount of sewage and garbage is big due 
to large population. However, the amount of these has grown rapidly so that untreated sewage and 
garbage are disposed directly into drains.  

One of the advantages of drain with box culvert is that heavy machinery is not necessary to maintain 
drains. Yet, it is difficult to remove inflow garbage once they enter inside box culverts. Screens install 
gateways of box culverts to catch inflow garbage, and it is necessary to remove accumulated garbage 
at the gateways periodically. Inspection plates are also installed at every 100 m to push out or suck out 
sedimentation with drainage pump from the box culverts.  

Some culvert construction is covered by budget of local administration; yet, in most cases, MWRI 
budgets for culvert construction based on request from local residents, and EPADP provides technical 
support and construction supervision. In Kafr El Sheikh Governorate, approximately 3km of the open 
drain in 30 middle and small cities will be covered into box culvert in the near future. Although 
MWRI has already been implementing culvert construction with own budget, it is not necessarily to 
exclude this proposed box culvert project from the Drainage Water Reuse Plan. The renewal drain by 
box culvert is one of the water conservation measures; therefore, this proposed project should be a part 
of the Drainage Water Reuse Plan.  

As of 2015, EPADP targets box culvert construction with 17.6 km for the whole country. Box culvert 
construction in Kafr El Sheikh is planned for 1.42 km, and it accounts for approximately 8% of the 
total length. In the 2015 year, budget for box culvert construction was approved for 240 m (Table 
4.5.4). It is supposed to take 6 years to complete the whole construction of box culverts. The 
Governorate provides budget for box culvert construction in some areas. In fact, Kafr El Sheikh 
Governorate plans to construct box culverts for 36 m in 2015. The Drainage Water Reuse Plan 
assumes that Kafr El Sheikh Governorate constructs box culverts for 3 km as a long term plan (Table 
4.5.5). In addition, box culvert construction includes installation of screens at gateways of each 
culvert.  

Table 4.5.4 National Drainage Culverts Plan (Target Length in 2015)  
Area No. of 

Interval 
Target 

Length (m) 
Cost 

(000LE) 
Approved in 

2015 year (m) 
East Delta 15 8,135 31,252 1,290 

Central Delta 13 3,559 26,096 870 

West Delta 5 1,030 10,215 130 

Upper Egypt 17 4,876 29,124 1,700 

Total (National) 50 17,600 96,687 3,990 
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Kafr El Sheikh Governorate 5 1,420 9,500 240 
Percentage share of National 10.0% 8.1% 9.8% 6.0% 

Source: EPADP Central Administration for Planning and Follow-up 

Table 4.5.5 Target Length of Box Culvert Construction in the Drainage Water Reuse Plan 
Interval Target 

Length (m) 
Implementation 

Target (m) 
 

Town Drain Short-term Middle- 
term 

Long-term 

Biyala No.4 500 

720 700 - 

Desouk Faroon 330 

El Westany El Westany 200 

El Arab El Arab 200 

El Mandara Gharby El Mandara Gharby 190 

Others Others 1,580 - - 1,580 

Total  3,000 720 1,420 3,000 

Source: EPADP Central Administration for Planning and Follow-up and Interview with Drainage Sector in Kafr 
El Sheikh Governorate 

4.5.5 Project 5: Strengthening Effective Use of the Water Quality Monitoring System 

Drainage Research Institute (DRI) conducts water quality measurement every month in the major 
drains, and they publish the results of the measurement as “Drainage Waters Status in the Nile Delta- 
Year Book”. This annual report, however, has been almost in 2-year delay. For this reason, the existing 
monitoring data is not utilized effectively for planning and prioritizing of projects. In the Drainage 
Reuse Plan, the results of the existing monitoring system were also utilized to assess priority of Garbia 
drain. It is proposed to strengthen the effective utilization of the existing water quality monitoring 
system to utilize the results of the monitoring for mid and long term drainage reuse plan.  

4.5.6 Project 6: Effective Use of Drainage Water for Crop Production (Reduction of Chemical 
Fertilizers) 

Excessive use of chemical fertilizers is also said as one of the pollutants for water. On the other hand,   
in a sense the drainage water contains essential nutrients for crop production. This could be utilized as 
fertilizers for crop and using drainage water could reduce the amount of chemical fertilizers. This 
effect has been studied and practiced in the world, e.g. Monterey in California State in U.S.A. In 
Monterey the treatment of wastewater is controlled so as to clear the criteria of water quality at certain 
levels but at the same time leaving the nutritional effect for the crop. 

As the drainage water reuse will be increasing, it is proposed to research for controlling the quality of 
drainage water as to be a sort of liquid fertilizer and develop a guideline for chemical fertilizer 
application together with the reuse of drainage water. The established method and guideline should be 
extended to farmers practicing drainage water reuse. MALR should take major roles in this component 
from the research to extension. This project to be titled “Effective Use of Drainage Water for Crop 
Production (Reduction of Chemical Fertilizers)” would be implemented from mid to long-term 
following progress of the Irrigation Complex establishment. 

4.6 Priority Components (Projects) 

There are 95 potential sites for Irrigation Complex Establishment. These sites include four Pilot 
Project sites under this master plan study. It is necessary to assess and prioritize these 95 potential sites 
in order to introduce Irrigation Complex effectively. Feasibility studies are conducted to assess these 
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potential sites and clarify their priorities. Upon prioritization, the comparative criteria used for the 
Pilot project site selection will also be applied. Those are frequency of water shortage, drainage water 
quality for irrigation, discharge of drain, possibility of land acquisition, etc. The followings are basic 
selection criteria for Irrigation Complex sites:  

1. Existing drainage pump station areas and/or under construction areas, 
2. Ministry of Housing has a plan for sewerage construction. Coverage areas of the plan should 

be prioritized. List of target villages is attached as Appendix-G,  
3. GIZ is also promoting solid waste management project. The area overlapping with the GIZ 

project can be prioritized so that the investment from GIZ in garbage collection system and its 
indirect benefits can be obtained in such area. However, information collection and 
coordination on the site selection2 of the GIZ project needs consultation during the F/S.  

4. Villagers’ awareness should be studied, and potential sites are also prioritized based on 
villagers’ awareness toward water conservation,  

5. Al Nil and Al Sheikha, downstream area of Garbia drain, should be prioritized. These areas 
have high priority as a wide-area application of drainage water reuse.  

6. Upstream area of Garbia drain should also be considered as one of priority areas.  
7. Downstream area of Meet Yazid canal and Drain No.8 should be considered based on the 

results of a feasibility study for large-sale drainage pump station. The Feasibility Study 
includes demand assessment of new drainage reuse pump stations.  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4.6.1 Basic Approach of Irrigation Complex Priorities 

 

 

 
                                                           
2 The GIZ project was implementing capacity building of the governorate level officers as of end of 2015.andthe site 

selection was not done yet. 
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   Irrigation Complex Potential Site 

  Pilot Project Site (Except W-5) 

    Existing Wastewater Treatment Plant 

      Drain 

      Irrigation Canal 
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Figure 4.6.2 Drainage Water Reuse Plan in Kafr El Sheikh Governorate 
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4.7 Implementation Arrangement 

4.7.1 Coordination among Ministries 

(1) Implementation Arrangement of MWRI/ EPADP 

It is very important to conserve the quality of drainage water in order to reuse it for irrigation as an 
alternative water source. Therefore, water quality conservation is of strong interest for MWRI. 
However, MWRI could not budget for rural sewerage facility which is one of the main components of 
Irrigation Complex. This is because rural sewerage facility is out of their mandatory services. It is 
necessary to get financial support from international development partners if MWRI is willing to 
promote the construction of sewerage facility. 

Another option is to coordinate with MMHUUD to construct sewerage facility. Even if MWRI 
constructs the sewerage facility, it needs to request HCWW for assisting the community development 
organization for operation and maintenance of the facility. Therefore, it is necessary to agree on 
protocol between the two ministries on O&M of the sewerage facility. Other components of Irrigation 
Complex can be implemented by MWRI.  

Environmental campaign, one of the soft components of Irrigation Complex, is possibly implemented 
with MWRI’s budget as a short-term plan. In fact, EPADP mentioned that they can continuously 
implement environmental campaign through coordination with Drainage Advisory Service (DAS). In 
fact, DAS and GDIAS agreed that they conduct environmental campaign during the Pilot Project, and 
Drainage Sector could take part in their environmental campaign activities.  

EPADP also requested extension of Irrigation Complex to the Minister of Water Resources and 
Irrigation, and the Minister is considering implementation through cooperation with Ministry of 
Housing. In addition, Environment and Evaluation Unit, implementation unit of this project, was 
upgraded to General Directorate since September 2015 in order to promote extension of Irrigation 
Complex. EWRMP funded by the World Bank and GEF is one of the reasons for this upgrade. EPADP 
emphasizes the importance of specific countermeasures against water degradation, and they are trying 
to strengthen capacity of related departments. Although the budget background has not been clear for 
the upgrade of the unit to directorate, the General Directorate for Environment and Evaluation should 
play a role of implementation agency. General Directorate for Environment and Evaluation plays a 
role of implementation agency and administrative office for implementation of the Drainage Water 
Reuse Plan.  

(2) Coordination among Ministries 

Involvement of multiple ministries is required for comprehensive implementation of the Drainage 
Water Reuse Plan, which mainly consists of drainage water quality improvement and drainage reuse 
for irrigation. It is proposed to maintain the existing Joint Steering Committee (JSC) consisting of the 
five ministries for the implementation of the Drainage Water Reuse Plan, and EPADP of the MWRI 
takes core position and coordinate within MWRI and other ministries. In case if MWRI requests fund 
and technical assistance for other development partners, MOIC will take part in the JSC.  

Related organizations and their roles are different depending on project components. Table 4.7.1 
describes implementation arrangement of each proposed project. Regarding to establishment of 
Irrigation Complex, coordination among the stakeholders from central level to village level is essential. 
More detailed implementation arrangement of Irrigation Complex is described in the next section.  
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Table 4.7.1 Implementation Arrangement of the Drainage Water Reuse Plan 
Project Implementer and Major Roles 

Extension of Irrigation 
Complex 

 MWRI (EPADP, Irrigation Sector, and IAS): construction of the facilities, O&M 
for in-stream and drainage pump stations, Strengthening WUAs, and 
Environmental awareness creation.  

 HCWW: support for sewerage facility management 
 Local Unit: Support for sewerage facility management 
 MALR (Agriculture Extension Sector): extension activities for compost making 

Improving Drainage 
Water Quality for 
Irrigation in Garbia 
Drain 

 MWRI (EPADAP, Irrigation Sector, and MED): sewerage facilities, Rehabilitation 
of Hamoul Reuse Pump Station, drainage reuse pump for Al Nil and Al Sheikha, 
and installation of tidal gates.  

 Ministry of Housing (HCWW and NOPWASD); Rehabilitation of Mahala Kora 
Water Treatment Plant and support for rural sewerage facility. 

Improvement and 
Construction of 
Sewerage System 

 MWRI (EPADAP, Irrigation Sector, and MED): construction of drainage pump 
stations, operation and maintenance (MED). 

 Irrigation Sector: pump operation of irrigation plan 
 EPADP: maintenance of Dain No.8 

Renewal of Drain by 
Box Culvert 

 Local government (Governorate): facility construction and maintenance 
 MWRI (EPADP): technical support 

Strengthening 
Effective Use of the 
Water Quality 
Monitoring System 

 MWRI (EPADP water quality monitoring unit, DRI, Water Quality Unit): utilize 
results of water monitoring.  

Effective Use of 
Drainage Water for 
Crop Production 

 MALR (Agriculture Research Center, Agriculture Extension Sector): soil, water 
quality, pilot, demo, and extension.  

 MWRI: DRI, Irrigation Sector, EPADP: site selection and analysis of drainage 
water quality.  

Source: JICA Study Team 

4.7.2 Coordination among Development Partners 

There are development partners implementing the programme / projects in the same fields, i.e. the 
World Bank (ISSIP), EU, GIZ, etc. for wastewater treatment, GIZ/KfW for solid waste management. 
The cooperation with these development partners will also be taken into consideration. The main focus 
of WARUS is the reuse of drainage water for irrigation, but the Irrigation Complex consists of several 
activities, which are also implemented by the other development partners. 

In establishing the Irrigation Complex, the sites near the areas, in which other development partners 
are working, can combine the activities of these development partners to establish the Irrigation 
Complex. One of the advantages of this arrangement is to maximize impacts of other development 
partners’ activities, and fund for implementation of the project components is also expected to be 
raised easily. These related development partners discuss coordination through the JSC. 
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Figure 4.7.1 Coordination among the Stakeholders for Implementation of Irrigation Complex 

4.7.3 Implementation Arrangement of Irrigation Complex 

(1) Coordination at Governorate Level 

A wide range of stakeholders are involved in Irrigation Complex facilities consisting of drainage reuse 
pump stations, in-stream facility, sewerage facility, and compost making facility. There are local 
agencies of MWRI such as EPADAP, irrigation directorate, irrigation service sector, HCWW, and 
agriculture extension service sector from MALR. Governorate agencies are also included such as 
Environmental Unit and Local Unit.  

In addition, it is necessary to establish community development associations (CDA) and drainage 
pump committees (DPC) to operate and maintain the facilities. Clarifying roles and responsibilities of 
each stakeholder is essential to establish effective O&M system. A protocol is to clarify roles and 
responsibilities of each stakeholder. Getting consensus about the protocol is a key to set up 
implementation arrangement. The Protocol can provide all the stakeholders with the same 
understanding.  

The Protocol clarifies roles and responsibilities of each stakeholder. It is important to have a number 
of discussions among all the stakeholders and authorize the Protocol. Signing meeting should be held 
at the governor’s office and gathered all the stakeholders to confirm the contents of the Protocol. Also, 
the Protocol should cover whole the Irrigation Complex facilities; yet, the protocol for drainage reuse 
pump only covers a drainage reuse pump station.  

(2) Users’ Associations: Types and Legal Status 

Users’ associations should be organized to involve in project implementation. There are two types of 
users’ associations; 1) DPC: Drainage-reuse Pump Committees and 2) CDA: Community 
Development Association. These associations are organized to take part in operation and maintenance 
of the facilities after the Projects.  

Regarding establishment of Water Users Associations (WUA), WUAs establish when the irrigation 
improvement project implemented, and CDIAS (Central Directorate for Irrigation Advisory Service) 
follows-up these established WUAs. In other words, irrigation sector and drainage sector which are the 
counterpart organizations of this Project rarely involve in establishment of WUAs. However, drainage 
water reuse is strongly related to management of drainage and reuse pump stations. Not only CDIAS 
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and members of irrigation improvement projects, but also irrigation and drainage sector should be 
involved in WUAs’ establishment process.  

The CDA has also been newly organized with local villagers at the Irrigation Complex site (W5 
Kahmseen village). The main objective of the CDA is to conduct basic operation and maintenance of 
the sewerage facility, which is one of the components of the Irrigation Complex facilities.  The CDA 
is registered to the Ministry of Social Solidarity as a NGO. A CDA is one of the most common 
organizations in rural areas. Most of them provide community services and charity activities in rural 
villages. Therefore, the CDA could take ownership of the sewerage facility and conduct operations and 
maintenance as one of their community services. 

(3) Steps for Organizing Users’ Associations 

There are several steps for organizing users’ associations. Establishment process of users’ association 
and preparation of the Protocol are conducted in parallel. There are three major preparation activities 
for establishment of the DPCs and the CDA; 1) Introductory Workshop, 2) Selection of 
Representatives, and 3) Setting up Internal Regulation. These preparation activities are almost 
common for establishment process of the DPCs and the CDA. The following diagram shows standard 
establishment process of users’ associations.  

 

 

 

 

 

 

 

 

 

Figure 4.7.2 Flow of Protocol Making and Establishment of Users’ Associations 

These series of activities should be implemented in consideration with the progress of the facility 
construction. Users’ association should conclude the protocol after they are registered to the Ministry 
officially as a NGO. For this reason, Finalization of the protocol should be done at the time of 
finalization of internal regulation and issue of ministerial decree. In addition, the finalization of the 
protocol should be completed a couple of months before the construction finishes. It might be 
necessary to review the contents of the protocol again if the protocol concludes too early; while, the 
protocol cannot effect properly if it concludes just right after the construction. Therefore, the 
procedure of the protocol and issue of ministerial decree should be completed a couple of months 
before the construction period.  
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4.7.4 Procedures and Points on Planning of Facilities 

(1) Rural Sewerage Facility 

One of the important issues of planning for rural sewerage facility is to find a proper site. Acquisition 
of farm land is generally difficult in Egypt. Empty lot is usually used for communal area and it takes 
so complicated procedure to obtain all landowner’s consent for construction. Therefore, planned site is 
mostly in the public land. 

Once a proper site is chosen, authorities will approve the construction of rural sewerage facility 
through discussions among stakeholders. It needs explanation to and approval from CDA, Governorate, 
drainage authority, public health department of municipality. Each authority offers their strict 
conditions and sufficient preparation period to deal with these considerations is necessary.  

Treatment method should be decided through the consideration on ease of operation and maintenance 
(O&M), also cost of O&M. As for the way of O&M for rural sewerage facility, management 
commission to private company and technical staff’s periodically check will be considerable in the 
future. In the current condition, number of this rural sewerage facility is not so many and it is not a 
realistic way to cosign the O&M work to a private technical corporation. From this point of view, 
choosing an optimal treatment method that O&M work can be easy for farmers   

In regard to equipments in the treatment facility, a necessary and sufficient configuration is desirable. 
High level of measurement instrument is hard for handling and to be avoided. Also, rural sewerage 
facility is a small scale treatment plant and its budget for construction and operation is often limited. 

Odor from sewerage treatment plant sometimes causes complaint from residents. Adopting a type of 
underground treatment tank or installation of cover on the opening of treatment tank is recommended. 
Keeping distance from houses is also important. In the case that such effective measures are taken, 
deodorization equipment is not necessary.    

(2) In-stream Treatment Facility 

In the consideration on the type of In-stream treatment facility, to comply with drain water level 
provided by drainage authority is important. In the present regulation of drainage authority, elevated 
water level after installation of In-stream treatment facility should be less than 20 centimeters. 
However, a base of drain water level before the installation of facility is often different from their 
original designed water level of drain and it needs an attention.    

Under the condition of less than 20 centimeters of water level elevation, and with consideration of not 
using pump, blower or other equipments in the view of economical operation, applicable treatment 
method is confined. Moreover, careful maintenance is not available in rural area. Sludge treatment and 
filter element that needs frequent exchange are unsuited in Egypt. Sedimentation and Vegetation 
treatment system used in this pilot project is an appropriate way. 

Study on plant species for vegetation treatment is done by some research institute such as DRI. Not 
only ability of treatment but also continuity is important in the practical stage. That is to say, ease of 
obtaining and good growth is necessary. Water hyacinth and reed grows wild in drain are suitable for 
visitation treatment in rural area. Especially, water hyacinth grows in short period and when it become 
the condition of rank growth, removal and dredging work is required. Periodical dredging with 
construction machine by drainage authority is a key for continuous effectiveness.      

If the vegetation zone extends for a few kilometers, effectiveness of treatment increases. However, 
maintenance toward long distance of drain is not practical and a few hundreds of meters of vegetation 
zone is good for introduction.  
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In-stream treatment facility is not a kind of plant that over 90 percent of pollutant removal rate is 
expected. Therefore, urban wastewater treatment is a fundamental measure for the drain of high 
contamination. It is recommendable to plan the In-stream treatment facility for the sake of ensuring 
water quality conservation or 1- to 20 percent of water quality improvement.    

(3) Drainage Reuse Pump 

Many type and scale of drainage reuse pumps are working in Egypt. It is useful to refer such existing 
plan and design of pump facilities. Important point is to choose a reliable pump manufacturer which 
has a lot of delivery records and less of accidents. Regarding incoming work, demarcation between 
power company and construction side is necessary. In the stage of supervision of construction of 
buildings and installation of pump, confirmation of schedule and careful quality control are must. 
Pump committee of Irrigation sector joins at inspection of factory test and handover of facility. 
Scheduling and confirmation of test points should be done beforehand. 

(4) Compost Bed 

Since land acquisition for composting facility is also difficult, it is better to plan this structure on the 
bank of drain. However, in the case that compost bed is located on the bank, bank protection against 
drain flow is required. As for bank protection, discussion and considering with drainage authority is 
necessary so as not to design an excessive structure. 

4.7.5 Women’s Involvement  

Although it is not common for female community members to join a DPC and a CDA, female 
community members are expected to facilitate environmental awareness activities. In particular, 
women are usually responsible for children’s education about household waste management and 
environment. In addition, most rural women involve in raising animal and some agricultural activities. 
Introducing Irrigation Complex facilitates female involvement in environmental awareness activities. 
Male community members can also realize the importance of female roles. Female involvement is 
even limited at mosques with Imams. It is necessary to promote female participation carefully. The 
major roles of female in Irrigation Complex extension as follows: 

Table 4.7.2 Female Roles and Involvement in Environmental Activities 
Environmental Awareness Activity Female roles/ how to involve female 
Spreading environmental 
awareness in communities 

Garbage collection in 
communities 

Female has responsibilities for domestic garbage 
management. It is necessary to get female 
involvement in garbage collection.  

Environmental awareness 
creation through Imams 

Meeting with Imams Female session should be organized since female 
rarely visit mosques.  

Environmental campaign/ 
canal cleaning  

Garbage collection and 
tree planting 

It is difficult for female members to participate in the 
activity. It could be effective to facilitate female 
participation through female teachers in communities.  

Environmental Campaign/ 
Education at school 

Lectures for students and 
parents 

Mothers take care of children. Mother should 
participate in environmental education activities at 
school. It is expected mothers spread environmental 
awareness at home.  
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4.8 Operation and Maintenance Plan 

4.8.1 Operation and Maintenance Plan for Drainage Water Reuse Plan 

Construction of Irrigation Complex facilities involves in wide range of organizations. These 
organizations are also involved in operation and maintenance of drainage water reuse plan. Some part 
of Irrigation Complex component is transferred to the users’ associations. The following table 
summarizes operation and maintenance of Irrigation Complex facilities.  

Table 4.8.1 Roles and Responsibilities of Each Drainage Water Reuse Project 
Facility Implementer and O&M 

Establishment of 
Irrigation Complex 

Preparation of the Protocols: 
Irrigation Sector: O&M of drainage reuse pump stations (operation, fuel supply, 
and maintenance), 
Drainage Sector: O&M of In-stream facility (dreading, removing plants, and gate 
operation), 
HCWW: monitoring for sewerage facility, technical support, supply chlorine, buying 
sledge, 
DPC: coordination about pump operation and canal cleaning 
CDA: O&M of sewerage facility (collection of service fee, operation, basic 
maintenance, dreading, garbage collection, and operation of compost making 
facility) 

Improving Drainage 
Water Quality for 
Irrigation in Garbia Drain 

EPADP: Maintenance of drains 
Irrigation Sector and MED: O&M of pump stations 
HCWW: O&M of urban sewerage facility 

Large-scale Reuse 
Pump Installation 
Project 

EPADP: O&M of drains 
Irrigation Sector and MED: O&M of pump stations 

Renewal of Drain by Box 
Culvert 

Local Government and Drainage Sector: garbage collection and regular 
maintenance including dreading.  

Source: JICA Study Team 

4.8.2 Operation and Maintenance of Irrigation Complex Facilities  

It is important to clarify roles and responsibilities of each stakeholder. It is recommended that a 
meeting for protocol signing should be held at the governor’s office so that all the stakeholders take 
the protocol seriously. Under the Pilot Project, the protocol meeting was held at governor’s office with 
10 stakeholders. All the stakeholders agreed the contents of the protocol and signed the protocol in 
front of the Governor.  

1) The Governor of Kafr El Sheikh, 
2) Undersecretary of Drainage in Middle Delta, 
3) Undersecretary of Irrigation in Kafr El Sheikh, 
4) The Holding Company for Water and Wastewater in Kafr El Sheikh, 
5) General Directorate of Irrigation in West of Kafr El Sheikh, 
6) General Directorate of Drainage in West of Kafr El Sheikh, 
7) Head of the Kafr El Sheikh City Council, 
8) Head of Sandel Local Unit, 
9) Head of the CDA, 
10) Head of the Drainage re-use Pump Committee. 

The protocol for the Irrigation Complex facilities consists of five parts; 1) Operation and Maintenance 
of the Pump Station, 2) Operation, Maintenance, and Follow-up with the In-stream Treatment Facility, 
3) Operation, Maintenance, and Follow-up with the Network Pipeline and the Sewerage Plant, 4) 
Operation, Maintenance, and Follow-up with the Compost Facility using Agricultural Waste, and 5) 
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Operation, Maintenance, and Follow-up with the Garbage Collection System. The figure below shows 
summary of the operation and maintenance systems of each facility:  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.8.1 Operational Structure of Irrigation Complex Facilities 

4.9 Project Cost 

Table 4.9.1 shows total cost of Drainage Water Reuse Plan and Table 4.9.2 shows project cost of each 
component of the Plan. Total project cost of this 10-year Drainage Water Reuse Plan is estimated 
USD231 million. The project cost of Improving Drainage Water Quality for Irrigation in Garbia Drain 
is the largest part of the total cost with USD200 million, and it accounts for 87% of the total cost. 
Major components of Strengthening Effective Use of the Water Quality Monitoring System and 
Effective Use of Drainage Water for Crop Production are soft component activities with experts. 
Renewal of Drain by box culvert is planned by MWRI, and budget for box culvert construction with 
240 m has already approved in the 2015 year.  

Irrigation Complex with full component costs USD450,000 per site. Partial components of the 
Irrigation Complex will be decided in consideration of site condition and budget. In fact, MWRI is 
promoting installation of drainage reuse pump stations. Partial components of the Irrigation Complex 
(in-stream facility, sewerage facility, compost making facility, and environmental campaign) can be 
introduced to these target sites of MWRI’s drainage pump stations. Also, the Irrigation Complex is 
supposed to introduce to 46 potential sites out of 90 potential sites after the feasibility study.  
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Table 4.9.1 Project Cost for Drainage Water Reuse Plan (USD1,000) 
Project Total Short Term Mid Term Long Term 

Extension of Irrigation Complex 21,500 1,250 9,000 11,250 
Improving Drainage Water 
Quality for Irrigation in Garbia 
Drain 

200,000 1,000 149,000 50,000 

Improvement and Construction of 
Sewerage System 

4,000 800 3,000 200 

Renewal of Drain by Box Culvert 2,600 624 607 1,369 
Strengthening Effective Use of 
the Water Quality Monitoring 
System 

700 350 350 - 

Effective Use of Drainage Water 
for Crop Production 

2,000 1,000 1,000 - 

Total 230,800 5,024 162,957 62,819 

 

Table 4.9.2 Contents of Each Project Cost 
Project Description 

Extension of Irrigation Complex Each Irrigation Complex site costs USD450,000 (USD230,000 for pump stations, 
USD86,000 for in-stream facility, USD 76,000 for Sewerage facility and 
USD20,000 for sewerage pipe, USD33,000 for compost making facility, and 
other activities such as strengthening WUAs and environmental campaign). F/S: 
USD800,000, 46 sites will be selected from 90 potential sites.  

Improving Drainage Water Quality 
for Irrigation in Garbia Drain 

Construction of Mahala Kobula sewerage facility (domestic sewage 120,000 
m3/day and industrial sewage 45,000m3/day) USD180,000,000, rehabilitation of 
Hamor pump station (10m3/s)USD4,000,000, drainage reuse pump stations 
(Alniel and Al sheika canals) USD2,300,000, construction of sewerage facility in 
Garbia Drain USD1,000,000.  

Improvement and Construction of 
Sewerage System 

Cross point between No.8 Drain and Mit Yazeed Irrigation Canal 
(10m3/s)USD4,000,000 

Renewal of Drain by Box Culvert Box culvert USD867/m×3,000m 
Strengthening Effective Use of the 
Water Quality Monitoring System 

One expert, 6 years * 0.6 (annual assignment), equipment 

Effective Use of Drainage Water for 
Crop Production 

Two expert, 6 years * 0.6 (annual assignment), equipment 

4.10 Expected Outcomes 

4.10.1 General Impacts 

(1) Solving Water Shortage Problems at Peak Period 

Water deficiency in Kafr El Sheikh Governorate is estimated with 822MCM in a year. The government 
announced that the amount of annual drainage water reuse is 669.5MCM. It is common that farmers 
use drainage water with their own small pumps to cope with shortage of irrigation water. Although 
there is no official record of personal drainage water reuse, the amount of water deficiency is 
estimated with 1,508MCM in total.  

Water deficiency in Kafr El Sheikh Governorate is 516MCM at peak period (September). Irrigation 
Complex including sewerage facility plans to be established at 46 sites. 1 m3/s of drainage water is 
expected to be available for reuse at each site. Also, drainage reuse pump stations have capacity to 
provide 10m3/s. Total drainage water reuse amount reaches 56m3/s. A monthly drainage water reuse 
amount will reach 145MCM at a peak month. It accounts for approximately 28% of total water deficit 
in Kafr El Sheikh. Drainage water reuse has already practiced widely; yet, water demand is also 
increasing. Expansion of sewerage facility promotes drainage water reuse with water conservation. 
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Therefore, the expected drainage reuse amount under the Drainage Water Reuse Plan has a certain 
impact on current situation.   

(2) Improve Rural Sewerage Situation  

Sewerage construction rate in Kafr El Sheikh Governorate is 100% in urban area and 35% in rural area 
(72 villages from 206 villages). The rate of sewerage construction will increase to 57% if Irrigation 
Complex establishes at 46 sites. The rate of sewerage coverage by population, however, will decrease 
because Irrigation Complex targets even small hamlets. Therefore, the Ministry of Housing should 
also promote construction of sewerage facilities in small-middle sized cities.  

(3) Increase of Agricultural Income 

Direct impact of drainage water reuse is to solve water deficit and increase of agricultural production. 
The Irrigation Complex facility is so called middle-drainage water reuse; namely, it pumps up branch 
drain to the end of branch canals. As for Garbia Drain and Bahar Tera (84,800 feddan), drainage water 
is mixed at upstream of the branch canal. Drainage water of Drain No.8 is also mixed at upstream of 
the branch canal to provide irrigation water for 16,900 feddan. Each Irrigation Complex site covers 
1,800 feddan, and the total beneficial area is 82,800 feddan with the 46 potential Irrigation Complex 
areas. Expected total beneficial area of a long term irrigation plan is approximately 190,000 feddan. It 
accounts 34% of cultivation area (566,024 feddan) in Kafr El Sheikh Governorate.  

One of the major impacts of the proposed Projects is increase of crop yield, and it leads increase of 
agricultural income. Cutting-crop experiment was conducted during the Pilot Project. The result of this 
experiment reveals that yield gap between upstream and downstream is 16%. Crop yield in the whole 
canal was simply set as 8% which is average value of upstream and downstream. Target increase rate 
of Maize was decided 23% based on the results of the cutting-crop experiment. Target increase rate of 
cotton and other vegetables was also set as 8%, which is the same as target increase rate of rice. 
Increase rate of winter crops also targeted between 3% and 5% since there is water shortage even in 
winter season. In addition, it is estimated that average farm income is increased 692 LE/ feddan. This 
estimation is calculated based on standard farm size and cultivation area by crop. Total farm income 
increase in Kafr El Sheikh Governorate is expected 131.5 million LE per year.  

4.10.2 Impacts of Each Project  

Expected impacts of each Project are summarized in the following table. Quantitative impacts are also 
described in this section.  

Table 4.10.1 Expected Impacts of the Proposed Projects 
Project Impact 

Extension of Irrigation Complex Increase of drainage reuse water for irrigation, improvement of crops productivity, 
increase of agricultural income, decrease of conflict among farmers, 
improvement of living condition, and decrease of hydraulic diseases, etc.  

Improving Drainage Water 
Quality for Irrigation in Garbia 
Drain 

Increase of drainage reuse water for irrigation, improvement of crop productivity,  
crop price raised by water conservation, increase of agricultural income, 
improvement of living condition, and decrease of hydraulic diseases, etc.  

Improvement and Construction of 
Sewerage System 

Increase of drainage reuse water for irrigation, improvement of crop productivity, 
and increase of agricultural income.  

Renewal of Drain by Box Culvert Drainage water conservation, reduction of odor in residential areas, prevention 
from slip and fall accidents, and land creation.  

Strengthening Effective Use of 
the Water Quality Monitoring 
System 

Identification of pollution sources, prioritizing countermeasures, and improvement 
of investment efficiency.  

Effective Use of Drainage Water 
for Crop Production 

Reduction of agricultural production cost through, and increase of agricultural 
income.  

Source: JICA Study Team 



Project for Drainage Water Quality Control for Irrigation in Middle Delta Arab Republic of Egypt 

MWRI 4-34 JICA 

(1) Establishment of Irrigation Complex 

There are 91 potential sites for Irrigation Complex Establishment. The number of feasible sites of 
Irrigation Complex, however, seems to be rather limited. In fact, some of the potential sites are 
excluded during the Pilot Project because of water quality and willingness of local residents. For this 
reason, Irrigation Complex is planned to introduce to 46 sites out of 91 potential sites in the Drainage 
Water Reuse Plan. As mentioned in the above, agricultural income is expected to increase 692 
LE/feddan through promoting drainage water reuse. Benefit area of Irrigation Complex site in the Pilot 
Project was 1,800 feddan. Thus, total benefit area of Irrigation Complex for 46 sites is estimated 
82,800 feddan (34,776 ha). It covers 15% of the total cultivation area in Kafr El Sheikh Governorate. 
Also, increase of annual agricultural income is expected to reach 57.3 million LE. In addition, the 
result of financial evaluation shows that Irrigation Complex is feasible; FIRR is calculated 27.8% for 
Irrigation Complex including drainage reuse pump, in-stream facility, and rural sewerage facility.   

(2) Water Quality Improvement of Garbia Drain 

Benefit area between Hamoul Reuse Pump Station and Bahar Tera canal is 84,800 feddan. Also, 
benefit area of Al Nil and Al Sheikha canals is 5,000 feddan. The total benefit area of this Project is 
16% of governorate cultivation area. Increase of annual agricultural income is estimated 62.1 million 
LE. This proposed Project also includes improvement of Mahala Kobra sewerage facility and 
strengthening its capacity. 90% of the total Project cost is improvement of this sewerage facility. It is 
difficult to cover this Project cost by increase of agricultural production at downstream farm areas. 
Benefit of drainage water reuse is only a small part of the total project impact. Therefore, the Project 
should not be justified by only financial aspects of the Project such as IRR.  

(3) Construction of Large-Scale Drainage Reuse Pump Station 

Propose Drainage Reuse Pump Station Project is located at crossing-point between Drain No.8 and 
Meet Yazid canal. Expected benefit area is 16,900 feddan (7,098 ha), and it accounts for 3% of the 
total cultivation area in Kafr El Sheikh. IIIMP is working on irrigation improvement in this area; yet, 
there is severe water shortage at peak period. Drainage water reuse should be facilitated to cope with 
this water shortage problem in this area. The proposed Project contributes to increase of agricultural 
income with 11.7 million LE/ year. FIRR of this Project is calculated with 25.8%. This financial 
analysis result indicates that the Project is feasible financially.  

(4) Drain by Box Culverts 

It is difficult to measure solid impacts of drainage culvert Project. Particularly, short culverts affect 
nothing on water quality. Drainage culverts are introduced only in residential areas. As such, length of 
drainage culvert becomes less than 500m. Drainage culvert is expected to reduce suspended solids 
through decrease of household waste in the drain. Although it is necessary to set screens at drainage 
gateways and collect solid wastes regularly, drainage inflow can be improved. There are other positive 
impacts such as improvement of safety and clearness, odor prevention, and creation of new area. 3km 
of drainage culverts can create 180,000 m2 (1.8 ha).  

(5) Strengthening Effective Use of Water Quality Monitoring System 

This proposed Project is to strengthen existing water quality monitoring system with water quality 
experts. The major activities suppose capacity development activities; thus, it is difficult to measure 
impacts of the Project quantitatively. Yet, financial efficiency of whole the proposed Projects will be 
improved if results of water quality monitoring are utilized for drainage water reuse plan and 
implementation.  
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(6) Effective Use of Drainage Water for Crop Production 

BOD and DO are improved through drainage water conservation, and drainage water includes nitrogen. 
Nitrogen can be used for crop production as fertilizer.  Reduction cost is equivalent to 10LE/feddan 
to 28LE/feddan of chemical fertilizer. Agricultural cooperatives sell fertilizer with subsidies and 
farmers have to purchase fertilizer in the market if they cannot get fertilizer from agricultural 
cooperatives. Therefore, it is important for farmers to control the amount of fertilizer. If fertilizer 
reduction practices in the area of 190,000 feddan, total benefit area of the Drainage Water Reuse Plan, 
production cost will be saved approximately from 1.9 million LE to 5.3 million LE yearly.   
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4.11 Project Profiles (Action Plans) 

Following summarize the profile of the aforementioned proposed projects. In this profile, the 
organization in charge of implementation and actions to be taken by time are also proposed.  

(1) Project Profile: Establishment of Irrigation Complex 

Project Title Irrigation Complex Establishment 
Project Purpose: Crop productivity is improved by the available drainage water acceptable for reuse for irrigation. 
 
Project Outline: 
The Project is to establish a set of facilities as 
“Irrigation Complex” to improve the water quality in 
the drain and enhance the reuse for irrigation. The 
Irrigation Complex consists of facilities such as 
drainage reuse pump, in-stream treatment, rural 
sewerage and compost making unit. Since it is difficult 
to establish these facilities by the beneficiaries’ party 
themselves, a public investment is, therefore, necessary 
for the expansion of the complex but with the 
participation of farmer beneficiaries in operation and 
management for the sustainable use of the facilities. 
From the sustainability point of view, the activities of 
strengthening water users’ association and 
environmental awareness creation are incorporated in 
establishing Irrigation Complex. 
 

Target Area: Whole Governorate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beneficiaries Farmers suffering from water shortage especially located downstream reaches of irrigation canal 
Rural inhabitants suffering from deteriorating living environment, e.g. water borne diseases and bad smell. 

Outputs 
 

Short-term: Identified and prioritized project sites with feasibility study (assumed a half of the candidate sits 
would be feasible, namely 46 sites to be identified as the project sites), one established Irrigation Complex 
Mid-term: Established Irrigation Complex (assumed to be 20 sites) 
Long-term: Established Irrigation Complex (assumed to be 25 sites) 

Implementation 
Agencies 

MWRI (EPADP, Irrigation Sector, IAS): facility construction, O&M of interim facility and pump station, 
strengthening WUA, environmental campaign 
HCWW: supporting O&M of rural sewerage system 
Local Unit: supporting O&M of rural sewerage system 
MALR: extension of compost making 

Major Activities and Schedule (S: short-term, M: mid-term, L: long-term) 
Activity 1th  2nd 3rd 4th 5th  6th  7th  8th 9th  10th 

S-1 Showcasing the Pilot site (study tour, seminar etc.)           
S-2 Identifying proposed sites           
S-3 Carrying out Feasibility Study           
S-4 Prioritizing the feasible sites           
S-5 Commencing the implementation           
M-1 Expansion of the implementation           
L-1 Expansion of the implementation           
Inputs Rural sewerage system, In-stream treatment facility, Agricultural / Livestock disposal compost facility, Water 

reuse pump, Users’ organization, Environmental campaign, and others (e.g. sub-surface drain reuse facility) 
Project Cost 
Estimate 

USD21,500,000 
 

Project Benefits Increase of available drainage water for irrigation, increase of crop productivity by mitigating water shortage (8% 
- 23% for summer crop), increase of farm income (692LE/fed, benefitted 82,800 fed in 46 sites or 15% of the 
governorate cultivated area and total 53.7 million LE/year), alleviation of conflicts among farmers along the same 
irrigation canal, improvement of living environment, reduction of waterborne diseases, etc. FIRR = 27.8% 
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(2) Improving Drainage Water Quality for Irrigation in Garbia Drain 

Project Title Improving Drainage Water Quality for Irrigation in Garbia Drain 
Project Purpose: Crop productivity and production are increased by improving drainage water of the Garbia drain for reusing for 
irrigation. 
Project Outline: 
Garbia main drain runs in the east side of the 
Governorate. The drain collects sewage from the big 
cities, namely Tanta and El Mahala El Kobra cities At 
the point of El Hamoul city, the drain crosses with Bahr 
Tera irrigation canal. At the crossing point, Garbia 
drainage water is mixed into Bar Tera by the Hamoul 
Mixing Pump Station. The water quality in Garbia drain 
is highly deteriorated mainly due to ineffective 
treatment of WTP in Mahalla Kobra by growing 
population. 
Although it needs due feasibility study, the project 
would be consisted of rehabilitation of Mahalla Kobra 
WWTP, rehabilitation of Hamoul MPS, improving the 
reuse system of Al Nil and Al Sheikha canals, 
installation of tide gate, and rural sewerage installation 
in the villages along the Garbia drain (to be associated 
with Irrigation Complex) 

Target Area: Along the Garbia Drain / Farmlands in the downstream 
reaches of Garbia drain 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beneficiaries  Farmers suffering from water shortage and contaminated drainage water of Garbia drain in the downstream 
reaches of Bahar Tera irrigation canal, after the Garbia drainage water is mixed into the irrigation canal. 

 Farmers suffering from water shortage and contaminated drainage water of Garbia drain along Al Nil and Al 
Sheikha irrigation canals 

 Rural inhabitants suffering from deteriorating living environment in the downstream reaches of Garbia 
drain. 

Outputs 
 

Short-term: Feasibility Study, Basic Design, Detail Design  
Mid-term: Basic Design and Detail Design, implementation of some packages 
Long-term: Implementation of the remaining packages 

Implementation 
Agencies 

MWRI (EPADP, Irrigation Sector, MED): constructing rural sewerage system, rehabilitating Hamoul MPS, 
Installing reuse pumps to Al Nil and Al Sheikha, constructing Tide gate 
MHUUD (HCWW, NOPWASD): Rehabilitation and improvement of Mahala Kobra WWTP, supporting O&M of 
rural sewerage system 

Major Activities and Schedule (S: short-term, M: mid-term, L: long-term) 
Activity 1th  2nd 3rd 4th 5th  6th  7th  8th 9th  10th 

S-1 Carrying out Feasibility Study 
 

          

S-2 Carrying out the Basic and Detail Designs 
(Prepare packages for implementation) 

          

M-1 Carrying out construction work of some packages           
M-2 Carrying out the Basic and Detail Designs 

(prepare packages for implementation) 
          

L-1 Carrying out construction work of the remaining 
packages 

          

Inputs Rehabilitation of Mahalla Kobra Wastewater Treatment Plant (WTP), Rehabilitation of Hamoul mixing pump 
station, Improvement of reuse system of Al Nil and Al Sheikha canals, installation of tide gate, and Irrigation 
Complex establishment along Garbia drain as associated project 

Project Cost 
Estimate 

USD200,000,000 
 

Project Benefits Increase of available drainage water for irrigation, increase of crop productivity and production by mitigating 
water shortage (8%-23% for summer crop), alleviation of bad reputation due to reuse of Garbia drainage water 
thereby the rise of crop prices, increase of farm income (89,800 fed or 16% of governorate cultivated area, or 
62.1million LE/year), improvement of living environment, reduction of waterborne diseases, etc. 
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(3) Large-scale Reuse Pump Installation  

Project Title Large-scale Reuse Pump Installation (associated with Improvement and 
Construction of Sewerage system 

Project Purpose: Crop productivity and production are increased by supplementing the Mit Yazeed irrigation canal water 

Project Outline: 
No.8 Main Drain crosses with Mit Yazeed Irrigation 
Canal, which is one of the main canals in Kafr El 
Sheikh. It is possible to install relatively large-scale 
re-use pump station at this crossing point. The scale of 
the re-use pump station will be designed from the 
degree of water shortage in the downstream reaches of 
the Mit Yazeed Canal command area. The irrigation 
system under the Mit Yazeed Canal has been 
implemented as IIIMP. The installation of the reuse 
pump station should be consulted with IIIMP overall 
picture of the plan. 
The associated improvement and construction of 
sewerage system would be implemented by the projects 
of MHUUD such as ISSIP, IWSP. Also the Irrigation 
Complex establishment in this M/P would be associated 
with this project, as well. 

Target Area: Crossing point of No.8 drain and Mit Yazeed canal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beneficiaries Farmers located in the downstream reaches of Mit Yazeed canal after the crossing point of No.8 drain and the 
canal. 

Outputs 
 

Short-term: Feasibility Study 
Mid-term: Basic Design, Detail Design, Construction 
Long-term: Construction 

Implementation 
Agencies 

MWRI (EPADP, Irrigation Sector, MED) 

Major Activities and Schedule (S: short-term, M: mid-term, L: long-term) 
Activity 1th  2nd 3rd 4th 5th  6th  7th  8th 9th  10th 

S-1 Discussion and consent making with IIIMP           
S-2 Feasibility Study           
M-1 Basic Design and Detail Design           
M-2, L-1 Construction work           
Inputs Pump station construction 

Technical trainings for pump operation and operation planning 
Project Cost 
Estimate 

USD4,000,000 
 

Project Benefits Increase of irrigation water, increase of crop productivity and production by mitigating water shortage (8%-23% 
for summer crop), increase of farm income (16,900 fed or 3% of governorate cultivated area, or 11.7 million 
LE/year), etc. FIRR = 25.8% 

 

 

 

 

 

 

 

Proposed P.S. (No.8
Drain + Meet Yazid C.)

Drainage Water Reuse  Plan
in Kafr El Sheikh
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(4) Renewal of Drain by Box Culvert 

Project Title Renewal of Drain by Box Culvert 
Project Purpose: Contamination of drainage water passing through urban areas is reduced. 
 
Project Outline: 
Solid waste disposed in drainage canals is decomposed 
at the bottom of the drainage canals and it becomes one 
of the causes of hygienic environmental deterioration. 
Hazardous materials such as metals and glasses are also 
included in the garbage, and they create risks on human 
health in down streams. To improve this situation, drain 
has been covered with box culvert in urban area. It is 
possible by this method to avoid inflow of daily garbage 
and industrial waste into drains and keep water quantity 
and its flow in drain. In Kafr El Sheikh Governorate, 
approximately 3 km of the open drain in small and 
middle cities will be converted into box culvert in near 
future. 
With proposed decision criteria to choose the suitable 
site for applying the covering of drain, the project can 
be implemented mainly by the governorate. 

Target Area: drains crossing the residential areas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beneficiaries Farm reusing drainage water for irrigation. Inhabitants living in the township, through which drains are passing. 
Outputs 
 

Short-term: implement the project by MWRI (EPADP is to supervise and technically advise to the construction) 
according the request from the governorate (total 720 m planned) 
Mid-term:   - ditto – (total 700 m planned)  
Long-term:  - ditto - (total 1,580 m planned) 

Implementation 
Agencies 

MWRI (EPADP): facility construction, technical advice 
Local Government (Governorate): O&M 

Major Activities and Schedule (S: short-term, M: mid-term, L: long-term) 
Activity 1th  2nd 3rd 4th 5th  6th  7th  8th 9th  10th 

S, M, L Prepare annual implementation plan according to 
the request from the governorate 

          

S, M, L Support designing work, construction work and 
O&M according to the annual plan 

          

S, M, L Monitoring & Evaluation           
Inputs Installment of box culvert to the drain, installment of screen on both side ends of the culvert 

 
Project Cost 
Estimate 

USD2,600,000 
 

Project Benefits Reduction of drainage water contamination, more available reuse water, reduction of odor in the residential areas, 
reduction of accident, and creation of land (18,000m2) 

 

 

 
Drainage Water Reuse  Plan

in Kafr El Sheikh
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(5) Strengthening Effective Use of Water Quality Monitoring System 

Project Title Strengthening Effective Use of Water Quality Monitoring System 
Project Purpose: Project promotion, planning and prioritization are efficiently carried out. Efficient and effective allocation of 
investment in water quality protection is realized. 
Project Outline: 
In the mid and long term, it is proposed to strengthen 
the effective utilization of the existing water quality 
monitoring system of the Ministry. As the existing 
system, DRI conducts water quality measurement 
regularly in the major main drains and publish the 
results as Drainage Waters Status in the Nile Delta- Year 
Book. 
How to utilize the result of the water quality monitoring 
will be: 1) priority of water quality conservation plan is 
decided depending on the degree of water pollution in 
the main drains, 2) pollution sources are identified 
whether they are from disposal of waste or agricultural 
chemicals, so that different countermeasures will be 
applied for each pollution source. In implementing the 
components of this master plan, the effective use of the 
water quality monitoring system is combined in order to 
continuously monitor the water quality as well as the 
effects of the projects. 

Target Area: whole governorate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beneficiaries Public and private organizations in water sector, agriculture sector and industry sector. 
Outputs 
 

Short-term: reviewing and improving of the existing water quality monitoring system 
Mid-term: practice of water quality monitoring, reviewing and improving the system 
Long-term:  -ditto- 

Implementation 
Agencies 

MWRI (EPADP, DRI, Planning Sector (Water Quality Unit)) 

Major Activities and Schedule (S: short-term, M: mid-term, L: long-term) 
Activity 1th  2nd 3rd 4th 5th  6th  7th  8th 9th  10th 

S-1 Reviewing the existing water quality monitoring 
system 

          

S-2 Improving the existing water quality monitoring 
system 

          

S-3 Utilize the information to identify pollution 
sources and set the priority 

          

M-1 Practice the water quality monitoring           
M-2 Reviewing & improving the system           
L-1 Practice the water quality monitoring           
L-2 Reviewing & improving the system           
Inputs Technical assistance, installation of water quality testing equipment 

 
Project Cost 
Estimate 

USD700,000 
 

Project Benefits Identification of pollution sources is performed well. Prioritization of the intervention is performed well.  
Investment efficiency, i.e. Cost-benefit ratio in water quality protection projects is improved. 

 

 

 
Drainage Water Reuse  Plan

in Kafr El Sheikh
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(6) Promoting Effective Use of Drainage Water for Crop Production 

Project Title Promoting Effective Use of Drainage Water for Crop Production 
Project Purpose: Specify soil, water quality and adopt agricultural techniques with drainage water reuse, thereby farming with 
appropriate inputs is practiced by the farmers. 
Project Outline: 
Excessive use of chemical fertilizers is also said one of 
the pollutants for water. On the other hand, in a sense 
the drainage water contains essential nutrients for crop 
production. This could be utilized as fertilizers for crop 
and using drainage water could reduce the amount of 
chemical fertilizers.  
As the drainage water reuse will be increasing, it is 
proposed to research for controlling the quality of 
drainage water as to be a sort of liquid fertilizer and 
develop a guideline for chemical fertilizer application 
together with the reuse of drainage water. The 
established method and guideline should be extended to 
farmers practicing drainage water reuse.  

Target Area: Whole Governorate (implemented in the Irrigation Complex 
sites) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Beneficiaries Farmers in the areas with the establishment of Irrigation Complex 
Outputs 
 

Short-term: 1) Soil properties in project area are mapped to select the relevant area for the cultivation by each 
crop, 2) Drainage water quality is tested and verified and 3) Condition of the soil in the field is verified. 
Mid-term: 4) Effect of reusing drainage water for crops is confirmed and 5) Agricultural techniques and water 
management with drainage water reuse is developed. 
Long-term: 6) the above agriculture techniques and water management methods are extended to the Governorate 

Implementation 
Agencies 

MALR (ARC and Agriculture Extension Sector): soil and water quality survey, test, demonstration and extension 
MWRI (DRI, Irrigation Sector, EPADP): selection of the sites, analysis of drainage water quality 

Major Activities and Schedule (S: short-term, M: mid-term, L: long-term) 
Activity 1th  2nd 3rd 4th 5th  6th  7th  8th 9th  10th 

S-1 Mapping of soil types           
S-2 Water quality investigation           
S-3 Soil investigation           
S-4 Questionnaire survey for farmers           
S-5 Test farm           
M-1 Demonstration farm           
M-2 Yield survey           
M-3 Formulation of guidelines / manuals           
L-1 Extension of the agriculture practice with 

drainage water reuse 
          

Inputs Researchers, experimental farms, demonstration farms, laboratory equipment including soil and water quality 
testing, etc. 

Project Cost 
Estimate 

USD2,000,000 
 

Project Benefits Reduction of crop production cost thereby improving the profitability of farming: decrease of chemical fertilizers 
in the value of N: 1.62kg/fed – 4.76kg/fed; saving of fertilizer cost (10LE/fed - 28LE/fed); total benefitted area 
(190,000 fed), total annual saving cost of fertilizers (1.9million LE/year – 5.3million LE/year) 
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Chapter 5 Recommendations 

It is important to promote the drainage water reuse in combination with hardware and software aspects, 
namely facility and equipment installment, institutional improvement and environmental awareness 
creation. The Irrigation Complex should be developed with these two aspects together. Therefore, the 
following recommendations should not be implemented individually but in an integrated manner. 

5.1 Justification of Water Reuse Plan 

5.1.1 Water Distribution 

Adequate and equal irrigation water distribution should primarily be worked on with the improved 
irrigation management, which has been pursued by the Irrigation Sector (IS) and the Irrigation 
Advisory Services (IAS), together with the participation of farmer beneficiaries. This entails the 
establishment of Branch Canal level Water Users Associations (BCWUA) for efficient water 
distribution among the Water Users Associations (WUA) within the branch canal. The JICA technical 
cooperation project, Strengthening Water Management Transfer (SWMT) has also been implemented 
to achieve the same goal by the capacity development of BCWUA and the transfer of irrigation 
management to it. It is expected that the water distribution and demand control by the farmers 
themselves within the branch canal would achieve equal water distribution among them. 

Then the drainage water reuse for irrigation should be practiced theoretically as a supplemental 
measure. Yet considering the actual circumstances and future predictions of significant water shortage 
in the Nile Delta region, the drainage water reuse at main and branch drain levels will contribute to 
improving stable irrigation water distribution, and therefore the drainage water reuse needs to be 
expanded in all over the Kafr El Sheikh Governorate even in the future. 

Considering the situation of irrigation water distribution in Kafr El Sheikh in 2015, it is possible to 
improve the water distribution for a certain extent by balancing the cropping plan and water 
distribution plan in the governorate. Cultivation of paddy is officially restrained by the MWRI and 
MALR based on the irrigation plan made by MWRI every year. This is ,of course, due to the heavy 
water requirement of paddy compared to other crops. However, it can be said that farmers are 
indifferent with the policy of the government and the gap between the actual cultivation and plan 
would be big. While making efforts to correct such situation, drainage water reuse would play a vital 
role in filling-in the gap.  

5.1.2 Water Quality 

The deterioration of drainage water quality results in the decrease of available water for irrigation. 
Since the deterioration has been progressing due to the increase of wastewater from the swelling urban 
population in the Nile Delta region, it is crucial to regularly monitor the water quality by each drainage 
canal network system and study the necessary mitigation measures. 

Preventive measures at the source are the most effective ones to protect water quality. Wastewater 
Treatment Plant (WTP) for urban areas is the efficient measure, while in the rural areas it would be 
effective to establish the irrigation complex consisting of the rural sewerage systems proposed in this 
master plan. Although the contamination load at each village is small, the accumulation from wide 
areas will be significant, and therefore establishing a number of irrigation complexes with rural 
sewerage systems should be planned to cover a wider area to realize its effectiveness. As for the 
measures against the negative impacts of solid wastes, covering drains by box culvert and 
strengthening garbage collection systems would be the considerable measures. 
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5.1.3 Facility Plan 

It is difficult to secure land for constructing wastewater treatment plants in the rural area with high 
population density in Egypt. Another issue is the clearance of Environmental Impact Assessment 
(EIA), in which it is regulated to construct such plan at least 500 m away from residential area. In the 
Pilot Project, constructing the plant under the ground of drain slope and the road along the drain 
enabled to get EIA approval since the underground plant can solve the issue of bad smell. Placing the 
plant underground of public lands such as drain slope and rural road along the drain solved the issue of 
land scarcity. This method is suitable for the rural area in Egypt where the population growth has been 
prevailing. 

5.2 Towards Implementation of the Drainage Water Reuse Plan 

5.2.1 Promoting the Projects in Harmony with the Existing Plans of MWRI 

This drainage water reuse plan has been proposed from the viewpoints of drainage water quality 
conservation and reuse for irrigation. At the same time, some of the proposed projects and sites have 
also been overlapped with the existing plans of MWRI. Therefore, it is effective to implement the 
proposed projects in relation to the on-going projects by the MWRI’s budget. Reuse pumps have been 
under installment in some sites based on the requests from the farmer beneficiaries and the reuse pump 
is a basic component of Irrigation Complex. 

As mentioned in Chapter 4, reuse pump stations have been planned or under construction in seven 
sites out of the 91 sites proposed for irrigation complex establishment. Also for covering drains by box 
culvert, the budget for total 240 m has been approved by MWRI in FY2015. It is hence effective to 
give priority for establishing the irrigation complex at the sites, in which some components have been 
under implementation or the budget for the facility is to be approved by MWRI. It is also effective to 
implement the less expensive components such as environmental awareness campaign at such priority 
sites. 

5.2.2 Implementation in Cooperation with Other Ministries and Development Partners 

Among the components of the irrigation complex, the rural sewerage system is the one, which is 
difficult for MWRI to construct alone. Construction of rural sewerage system is not properly in the 
mandate of MWRI. Although some model projects have been implemented e.g. by the water Quality 
Unit of MWRI, it is still difficult for MWRI to extend the models by its own budget. Under such 
circumstances, it is required for MWRI to cooperate with the MHUUD, to establish the irrigation 
complex at the site of the sewerage system to be installed by other development partners, or to get 
fund from the development partners to implement the irrigation complex establishment by MWRI in 
order to materialize the extension of the rural sewerage system. 

MWRI will be able to cooperate with MHUUD or development partners by offering the lands of 
MWRI, namely drain slopes and canal maintenance road to install the rural sewerage system under 
them. This will solve the issue of land for sewerage construction and make it easy to cooperate among 
the stakeholders. 

During the presentation of the draft drainage water reuse plan to the stakeholders on 3rd February 
2016, there were comments and suggestions such as preparing protocol for the cooperation between 
MWRI and MHUUD to implement the M/P, finding a way of institutionalization of the stakeholder 
cooperation, and assigning a focal person in each related ministry for the implementation. These 
comments and suggestions should be due considered for their materialization. 
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5.2.3 Involvement of Stakeholders from the Central to Village Levels 

Various stakeholders have participated in the implementation process of the Pilot Project. In addition 
to the member organizations of JSC, the Ministry of Education and other organizations at the field 
level gave their support to the implementation of environmental awareness creation activity. Such 
cooperation arrangement would enable to realize the effects of the projects in wider area. 

As discussed above, it will be necessary to cooperate between MWRI and MHUUD, and others to 
implement the drainage water reuse plan. It is therefore proposed to maintain the current JSC and 
position EPADP as the core coordination body. JSC was originally organized with the current five 
member ministries to deal with water issue by the initiative of the Embassy of Japan in 2010. This 
project for master plan formulation should be considered as a part of this JSC activities. 

It is necessary to arrange cooperation among the stakeholders at governorate level, as well. The 
method of cooperation arrangement is to use the process of preparing and agreeing with a protocol for 
operation and maintenance (O&M) after the completion of facility construction among the 
stakeholders. It is proposed to organize the stakeholders meeting through the protocol preparation by 
the Irrigation and Drainage Directorates of the Governorate as the implementer. This protocol is to 
define the role and responsibility of each stakeholder for O&M of the facility. By signing on this 
protocol among the stakeholders with the presence of the Governor, it will give authority and become 
effective official document.  

The involvement of various sectors is effective for environmental conservation. During the Pilot 
Project, not only the MWRI, but also other agencies, namely, the Ministry of Education, the Ministry 
of Youth and Sports, the Ministry of Awqaf (Religious Affairs), and local units were involved in the 
environmental awareness creation. Water quality conservation is not only a technical matter, but also 
the absence of effective garbage collection system in the village is related to morals of the people. For 
expansion of the environmental awareness creation, these agencies will have to be involved along with 
the MWRI. 

5.2.4 Upstream and Downstream Cooperation towards Expanding the Projects 

Drains run through several villages and therefore unless the villagers in upstream reaches have 
awareness on water quality, the effort of the villagers in downstream reaches to conserve water quality 
would be less effective. Therefore, it needs to extend the irrigation complex all over the governorate 
and at the same time implement the projects, which can influence wide-area. The W5 site, the 
irrigation complex site established by the Pilot Project will be the pivotal point to extend the irrigation 
complex to the suitable areas. W5 site can be the venue of study visit by the people in other villages. 
Then the stakeholder meeting should be held to agree on the method of implementation including 
protocol preparation and environmental campaign, etc. 

It takes time to construct the facilities and so does to extend the irrigation complex in wide areas. 
Therefore, forming organization of the farmer beneficiaries in the villages for water quality 
conservation should be implemented even during the construction period. Especially, the Irrigation and 
Drainage Directorates of the Governorate should take a role to coordinate the villages in upstream and 
downstream reaches and cooperate with Local Unit and BCWUA to promote the upstream 
downstream cooperation in order to tackle water quality conservation. 

5.3 Towards Sustainable Water Quality Conservation 

5.3.1 Involvement of People Related through Their Interests for O&M 

For the village with sewerage system, they keep maintaining the pump station and pipeline to connect 
the sewerage to house well. However, they are not much interested in the maintenance of wastewater 
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treatment facility and the water quality of final effluent. This attitude would be partly attributed to the 
amount of treated wastewater, which is so little to the total discharge in the drain that the effects of the 
water quality improvement are not clearly visible. But also it is rooted to the human propensity that 
once filthy water passes by, people do not have to worry about it anymore. 

The target of constructing sewerage system was to improve the rural sanitation improvement, while 
the target of WARUS is the re-use of drainage water for irrigation. Therefore, the direct beneficiaries 
of the sewerage system are not only the villagers discharging wastewater but also farmers re-using 
drainage water for irrigation in the downstream reaches of the sewerage system. 

From the viewpoint of such concept of WARUS, it is a suggestion to involve the downstream farmers 
in the O&M of sewerage system as they are also the beneficiaries of the facility. Some of these farmers 
would also be the user of the sewerage system though others may not. Each stakeholder has each 
interest from their point of view. Increase of re-use water for irrigation is one of the incentives for 
downstream farmers, and reduction of sewerage cost and improvement of environmental condition 
could motivate villagers to involve in the O&M of sewerage system. Furthermore, improving drainage 
condition and solving water shortage could encourage governmental officers in irrigation and drainage 
sectors to promote sustainable water quality conservation. It is considered to clarify the interest of 
people from the water re-use point of view and campaign the participation of the people in O&M of 
the facility based on the interest of people concerned. 

5.3.2 Cooperation of Stakeholders for Farmer Organization 

The DPCs should be integrated into BCWUAs when the BCWUAs are established. The DPCs were 
organized only with the farmers downstream because the drainage reuse pump stations directly benefit 
the downstream areas. The DPCs’ major problems, however, are related to the whole canal. For 
example, most garbage comes down to the end of canals from upstream. The DPCs have to work 
together with people in upstream areas to solve garbage problems in canals. Therefore, the DPCs 
should be integrated into BCWUAs and are expected to work as committees under BCWUAs in the 
future. 

GDIAS should be involved in establishment process and capacity development activities of the DPC. 
GDIAS has a plenty of experience in the establishment of WUAs and BCWUAs. Their experience and 
capacity could be helpful in strengthening the capacity of the DPC. In fact, GDIAS in Kafr El Sheik 
cooperated with the project by providing detailed information about WUAs and BCWUAs in the pilot 
project areas, yet their involvement was still limited. Their strong involvement in the development of 
the DPC could bring out more sustainable involvement of farmers in promoting drainage water reuse. 

In general, a water users association is established at the occasion of implementing the irrigation 
improvement project and GDIAS is to follow-up the activity of WUA. For this reason, the staffs of the 
Irrigation and Drainage Directorates are hardly involved in the process of WUA establishment. 
However, in case of installing the reuse pump there will be work for maintenance of the pump and 
cleaning of the drain, which will be carried out in cooperation with WUA. Therefore, it is 
recommended that not only GDIAS but also the Irrigation and Drainage Directorates are involved in 
establishing WUA or DPC inside the WUA.  

5.3.3 Clarification of the Official Position of Drainage Pump Committee 

The DPC is a voluntary organization to use the drainage reuse pump stations properly. There is no 
specific legal framework for the DPC; however, it is important for the DPC’s members to get official 
approval from the Government. It is also important for the Irrigation Sector to recognize the DPC as a 
representative of beneficiaries of the drainage reuse pump station to operate the pump station 
effectively. Therefore, the Irrigation Sector issued a ministerial decree about the DPC and they were 
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officially approved as representatives of the pump stations. 

Internal regulations of the DPC are one of the key aspects to establish active DPC. The internal 
regulation of DPC is required to get approval by the Irrigation Directorate of the Governorate. Based 
on this approval, the ministerial decree from the Undersecretary of the Irrigation Directorate will be 
issued. The decree is to officially recognize the DPC and to define the objective, members and major 
activities of the DPC. In case of establishing an organization for facility O&M, it is important to get 
official recognition by the decree of the ministry.  

5.3.4 Environmental Awareness Creation 

(1) Continuous Implementation of Environmental Campaign 

Environmental awareness creation activity can be implemented without the construction of facilities 
and therefore it can be implemented prior to the facility construction in wide areas. Continuous 
implementation of the activity will maintain its effectiveness. Due to environmental awareness by the 
Local Units and Imams (Mosque leaders), people’s behaviors regarding waste disposal have been 
improved, which leads to less pollution of water according to the final reviews of the W/S. 

It is very important to continue such awareness creation activity, since it takes time for the concept for 
of environmental conservation to be taken root at the village level. For sustainable water conservation, 
not only temporary events such as environmental campaigns, regular environmental awareness 
creation activity is necessary. According to the current system, DAS has a duty for water conservation 
of drainages, and they should visit the field around twice per year. It is requested that DAS and IAS 
staffs visit the villages to communicate with the people more frequently. 

(2) Utilizing Materials for Environmental Protection 

Some school students prepared attractive posters for environmental awareness at the environmental 
campaign of the Pilot Project, which are very impressive, even for the governmental staff. These 
paintings can be utilized as awareness material, and such materials can become attention grabbing for 
villagers to promote awareness, which can be more effective than relying only on oral explanations. 

Also the process of preparing the materials such as the posters will help people understand the 
importance of the environmental protection and actions to take. It is also expected that when the 
school children talk to their families at home about the environmental protection, it will bring positive 
effects to the rural life for environment.  

The CDA at the W5 site requested the project to provide the picture-card-show style material, which 
was prepared by the project, for continuous awareness by the CDA members targeting the villagers. It 
is recommended to prepare/use such kinds of material, which is sustainable and not costly. 

5.3.5 Gender Consideration 

Women’s involvement in spreading environmental awareness is also important. In rural areas, one of 
the main roles of women is to sort out domestic garbage and dump it. Environmental awareness 
campaigns have been conducted through Imams and schools in most sites. However, it is difficult to 
deliver the message directly to women in the channels. There was a case that the Imam conducted 
awareness sessions exclusively for women on weekdays, but it is not common. Considering different 
genders in awareness creation is also necessary in the future. 

Female teachers are considered as mediator of the environmental campaigns for women. During an 
environmental campaign they complained about no garbage collection system and strongly requested 
the staff of the local units to do the activity regularly. It is clear that female teachers have a high level 
of concern about waste management. In the Delta area, seemingly, women who have a high education 
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level such as teachers or journalists can express their opinions in public. Therefore, in the future, 
through further collaboration with school teachers, there is a possibility for women to take initiatives 
in environmental awareness from women to other women. 
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