
Page | 4 
 

 Table of Contents: 

CHAPTER 1 ....................................................................................................................................... 12 

1.1. Introduction _____________________________________________________________________ 12 

1.2. Area of study ____________________________________________________________________ 14 

1.3. Topography and landscapes ________________________________________________________ 14 

1.4. Rainfall_________________________________________________________________________ 16 

1.5. Limited water resources ___________________________________________________________ 16 

1.6. Agriculture ______________________________________________________________________ 16 

1.7. Relevance and research problem ____________________________________________________ 17 

1.8. Research question ________________________________________________________________ 18 

1.9. Research objectives ______________________________________________________________ 19 

CHAPTER 2 ..................................................................................................................................... 20 

2.1. Literature Review _________________________________________________________________ 20 

2.2. Overview on Desalination __________________________________________________________ 20 

2.3. Desalination Background ___________________________________________________________ 21 

2.4. Desalination in Gaza ______________________________________________________________ 21 

2.5. Desalination of brackish water in Jordan _______________________________________________ 21 

2.6. Desalination in Israel ______________________________________________________________ 23 

2.7. Fundamentals of Membranes for Water Treatment _______________________________________ 24 

2.8. Relevant to effluent reuse Agriculture in Jericho _________________________________________ 24 

2.9. Brine effects on soil _______________________________________________________________ 25 

2.10. Desalination effects on Agriculture ___________________________________________________ 26 

2.11. Cost and Feasibility _______________________________________________________________ 26 

CHAPTER 3 ....................................................................................................................................... 28 

3. 1. Research Methodology ____________________________________________________________ 28 

3. 2. Reviewing previous studies _________________________________________________________ 29 

3. 3. Data collection and storage _________________________________________________________ 29 

3. 4. Meetings with stakeholders _________________________________________________________ 29 

3. 5. Field surveys ____________________________________________________________________ 30 

3.5.1. Objectives of the survey ___________________________________________________________ 32 

3.5.2. Target _________________________________________________________________________ 32 

3.5.3. Sampling Design _________________________________________________________________ 32 

3.5.4. Questionnaire: ___________________________________________________________________ 33 

3.5.5. Interview: _______________________________________________________________________ 33 



Page | 5 
 

3.5.6. Questionnaire Analysis: ____________________________________________________________ 33 

3. 6. Obstacles and constraints __________________________________________________________ 34 

3. 7. Data analysis ____________________________________________________________________ 35 

CHAPTER 4 ....................................................................................................................................... 36 

4.1. Baseline Data – Assessment of water quantity in the area of study __________________________ 36 

4.2. Existing Wastewater Treatment Plant in the Jordan Valley area _____________________________ 60 

4.3. Case study - Arab development society (ADS) __________________________________________ 70 

CHAPTER 5 ....................................................................................................................................... 83 

REFERENCES .................................................................................................................................... 88 

 

Table of Figures: 

Figure 1: Map for the study area  (JICA, 2006). ................................................................................... 14 
Figure 2: Estimation of  agricultural water demand in Jericho area, modified according to  (PHG, 

2010). .................................................................................................................................................... 18 
Figure 3: Distribution of survey samples in the study area ................................................................... 33 
Figure 5: Ground Water Wells the Jordan Valley (PWA, 2013b).Desalination in Palestine................ 38 
Figure 6: Salinity map for West Bank (PWA, 2012) ............................................................................ 40 
Figure 7: Location map for Desalinating projects in the Jordan Valley modified according to  (Jericho-

Municipality, 2013). .............................................................................................................................. 42 
Figure 8: Zbeidt Pilot Project ................................................................................................................ 42 
Figure 9: Location of Zbeidat Pilot Project .......................................................................................... 45 
Figure 10: Simple Reverse Osmosis System (El-Ghonemy, 2013). ..................................................... 46 
Figure 11: Typical schematic diagram of R.O Desalination System(ADAN, 2011). ........................... 46 
Figure 12: Typical pretreatment possible schemes, Source:  (ADAN, 2011). ...................................... 47 
Figure 13: Pre-filtration unit in Zbeidat desalination plant ................................................................... 48 
Figure 14: R.O unit in Zbeidat desalination plant ................................................................................. 48 
Figure 15: Unti-scalent unit in Zbeidat desalination plant .................................................................... 49 
Figure 16: PV energy supply system in Zbeidat desalination plant ...................................................... 50 
Figure 17: Product use in Zbeidat desalination plant ............................................................................ 50 
Figure 18: Location of Marj Na'jeh Pilot plan ...................................................................................... 52 
Figure 19: Pre-filtration unit –Marj Na'jeh plant .................................................................................. 52 
Figure 20: R.O unit –Marj Na'jeh plant ................................................................................................ 53 
Figure 21: Location of PARC desalination pilot plant(Jericho-Municipality, 2013) ........................... 54 
Figure 22: PARC R.O Unit ................................................................................................................... 54 
Figure 23: COPSCO Desalination plant –Jericho ................................................................................. 55 
Figure 24: R.O unit at COPSCO desalination plant .............................................................................. 56 
Figure 25: Location Map for JWWTP, Source: (NJS, 2013) ................................................................ 61 
Figure 26: JWWTP under construction, 2013 ...................................................................................... 61 
Figure 27 : JWWTP- Treatment Flow Sheet, Source: (NJS, 2013). ..................................................... 63 
Figure 28: WWTP in Jericho Intercontinental Hotel ............................................................................ 65 
Figure 29: WWTP in Residential Guard compound ............................................................................. 67 
Figure 30: WWTP in Jericho Hospital .................................................................................................. 67 
Figure 31: Map for ADS   wells, edited according to  (PWA, 2013). ................................................... 71 
Figure 32: Proposed plan for reusing of treated effluent ...................................................................... 75 
Figure 33: Major wadi basins in the study Area (PWA, 2013). ............................................................ 77 


