
  

Introduction 

The Gaza Strip is located on the Palestinian coastal 

plain located, an arid to semi-arid region. The total 

surface area of the Gaza Strip is around 365 sq km) 

and is home to more than two million people, making 

it one of the most densely populated areas in the 

world. 

A dense population, combined with an arid climate 

and water scarcity issues mean Gaza is highly 

vulnerable to the impacts of climate change.  Current 

annual average rainfall varies from 150 mm to about 

230 mm. Most of the rainfall occurs in the period from 

October to March, with the rest of the year being dry. 

 

 

No permanent surface water sources (e.g. streams and 

natural lakes) exist in Gaza. The main source of 

freshwater therefore comes from the coastal aquifer. 

Recent estimates have however found that 97 per 

cent of the from the Coastal Aquifer in the Gaza Strip 

is now unfit for human consumption and it is 

predicted that the damage to the Aquifer will be 

irreversible by 2020 if immediate action is not taken. 

Furthermore, the water supply is intermittent with 

water supplied for only 1.5 days per week on average. 

Increasing Water Security in Gaza 

through Seawater Desalination 

 SUMMARY BOX 

UNICEF, the EU and local partners worked together on the Seawater Desalination Plant project which is now 

providing safe drinking water for 75,000 Palestinians living in the Gaza Strip.  

The project is in response to the impending collapse of Gaza’s ground water aquifer, the only natural fresh water 

source available.  The aquifer is affected by prolonged drought, seawater intrusion, sewage and fertiliser 

infiltration.  

A significant proportion of the plants high energy demand is now being met by solar energy, reducing its 

dependency on limited and unreliable power from the national grid system and fossil fuels. It also helping to allow 

Gaza to have both water and energy autonomy.   

In 2018, the desalination plant is being extended to serve over 12% (250,000) of Gaza’s population, with the aim 

of making it fully renewable in the future. 
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Fig. 1 Map of Gaza 

 

The only other source of safe water available to Gazans 

is importation from outside the Gaza strip. Gaza 

currently imports 5-10 MCM of potable water from 

Israel, which is by no means enough (representing less 

5% of Gaza’s water demand), nor is it a secure or 

reliable supply, particularly during periods of conflicts 

when it is most needed.  

In 2011, a study identified medium and long term 

measures to address the water crisis. Among the 

strategic interventions recommended was the 

construction of Seawater Desalination Plants (SDP);  3 

relatively small capacity plants referred to as Short 

Term Low Volume (STLV) were identified to be 

implemented within a short period to provide urgent 

relief until the large scale desalination plant, referred 

to as the Gaza Central Desalination Plant (GCDP). 

Fig. 2 Location of the 4 Seawater Desalination Plants 

in Gaza 

 

 

Geographic targeting and scale 

The three SDPs (Figure 2) consist of the 20,000m3/d 

Southern Gaza SDP, North Gaza SDP to produce 

10,000m3/d and the Middle Gaza SDP with a 

5,000m3/d capacity. The longer term Gaza Central 

Desalination Plant (GCDP) is planned for 

implementation in two phases to produce a total of 110 

MCM of desalinated water annually, with 55MCM/year 

(150,000 m3) daily during each phase. 

The first phase of the Southern Gaza SDP (SG-SDP), has 

now been completed to produce 6,000m3/day and is in 

the process of being extended to produce its full 

capacity of 20,000m3/d (Fig.2). 

It is estimated that the plant will support around 

250,000 people; distributed among the most 

vulnerable and densely populated areas in the Rafah 

and Khan Younis Governorates. 

This Field Note describes how augmentation of the 

municipal water system, including the addition of solar 

power has helped to improve resilience in Gaza, 

despite the political and environmental challenges 

currently being faced.  It also aims to discuss the 

process, challenges and opportunities presented 

during the construction of this complex SDP project, 

which is also the largest plant of this magnitude and 

complexity to be implemented in the Gaza strip in 

recent times. 

KEY POINTS 

• The Southern Gaza Seawater Desalination Plant is 

helping to provide safe and secure water supply for 

vulnerable communities living in southern Gaza. 

• The public service has had a positive impact on health 

dignity and poverty reduction. 

• The programme also included a behaviour change 

through public awareness campaigns with young 

children serving as agents of change encouraging water 

conservation and safe usage. 

• With the ongoing expansion to more than treble its 

current production capacity, the plant is ensuring that 

Gaza can remain a liveable place in the future. 
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Description of Intervention 

Over 150 small capacity brackish water desalination 

plants currently operate within the Gaza strip with 

over 80% are operated by commercial vendors which 

are largely unregulated. These brackish water 

desalination plants continue to exacerbate the 

deterioration of the  coastal aquifer, the only naturally 

available source of fresh water for Gazans.  

In response to the water crisis, in 2010, UNICEF 

pioneered the implementation of Gaza’s largest 

seawater desalination project.  The project was in line 

with the Palestinian Water Authority’s (PWA) strategy 

to implement three Seawater Desalination Plants 

(SDP) by 2013 in an effort to improve access and 

availability of safe drinking water while preventing 

further stress on the deteriorating aquifer. 

Establishing the plant firstly entailed securing land and 

power supplies to operate the plant together with 

agreements and approvals from relevant Palestinian 

and Israel authorities particularly for coordination of 

all construction materials into Gaza including those 

restricted or prohibited by Israel.  

The desalination plant components consisted of a 

beach-well source water intake system, pre-treatment 

system with multimedia filters (MMF), three streams 

of reverse osmosis (RO) units with high pressure 

pumping and energy recovery system and chemical 

injection systems, and a 2,000m3 treated water 

storage tank and pumping station. 

The overall project consisted of an 18km long 

large diameter (18”) bulk water flow transfer pipe 

line to feed mixing reservoirs in the two 

beneficiary areas (Tal Al Sultan in Rafah and Al 

Amal in Khan Younis), a new 1.5km electrical 

power transmission line from the grid network 

with transformers and switchgear, and standby 

generators along with a renewable energy system 

located on the plant’s roofs as well as an 

administration and control building with laboratory 

facilities and other infrastructure facilities including  

boundary walls and fences to ensure safety and 

security of the plant.   

The main steps of the desalination process are the 

following: 

Schematic 
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• Extraction: water is extracted from the sea 

through four beach wells over 45m deep in order 

to avoid pollution and reduce pre-treatment 

processes. 

• Double filtration: the water goes through two 

filtration processes: first, multimedia/sand 

filtration to remove suspended solids with large 

particles and second, micro filtration to remove 

suspended solids with tiny particles.  

• Reverse osmosis: the seawater is then pumped 

under high pressure (60-80 bar) into the 

membranes to separate the salt ions from the 

water ions, using a reverse osmosis process.  

• Separation: treated water is collected from inside 

the membranes while brine water (water with 

very high salt concentration) is collected from the 

outer side of the membranes and pumped back 

into the sea through an offshore outfall located 50 

meters from the shore that mitigates any 

potential environmental risks.  

• Disinfection: the treated water is temporarily 

stored in a 2,000m3 storage tank where it is 

disinfected by chlorination. As a result of the salt 

removal, the water’s pH has changed. To 

compensate for that, its pH is adjusted by adding 

caustic soda to readjust its pH.  

• Mixing: the desalinated water is pumped into 

mixing tanks located in Tal Al-Sultan and Al-Amal, 

close to households. Low in salts, this water needs 

to be chemically re-mineralized. As such, it is 

mixed with limited quantities of water coming 

from municipal wells which contains high levels of 

salt and minerals. Each cubic meter of water from 

the plant is mixed with 0.8 cubic meters of water 

drawn from the aquifer, producing a water that is 

safe for drinking. The mixing ratio is continuously 

adjusted to ensure compliance with international 

drinking water standards. 

• Distribution: the water is pumped into the local 

water distribution network to enable families to 

access the water directly at home and to minimize 

points of potential contamination, delivery cost 

and environmental damage (transportation).

 

Inside and outside of the Gaza desalination plant. 

 

 

 

 

 

 

 



 
  

 
 WASH FIELD NOTE FN/12/2018 Page 5 

 

 

 
Box 1: A System Powered by Renewable Energy 

Energy is required to provide the population in the Gaza Strip with safe drinking water. In recent years, the Gaza 
Strip has faced an acute energy and electricity crisis, with less than a third of Gaza’s energy needs (150MW out of 
450 MW) being met on an intermittent basis. Since April 2017, the Gaza Strip has received only four to six hours of 
electricity daily, forcing the desalination plant to operate solely on emergency standby generators. Fuel secured 
through United Nations’ humanitarian funding mechanisms allowed the plant to function at reduced production 
(10-15%) and to provide limited amounts of drinkable water to the most vulnerable families at critical periods.  

 
The limited renewable energy systems installed on the roof of the desalination plant have been supplemented with 
Gaza’s largest solar field to generate over 0.5MW of peak power to ensure the limited reliable and economic 
operation of the plant. The administration building is completely energy self-reliant with its own off-grid renewable 
energy system consisting of photovoltaic (PV) solar panels and a battery storage system. The on-grid PV system on 
plant roof provides 12 per cent of the plant’s peak energy requirements.  With power from the solar field the total 
peak renewable power generated is over 0.6MW which is over half the total power required to operate the plant at 
full capacity during daylight hours. This has the significant added advantaged of limiting excessive demand on the 
local electricity grid and supplying it with power whenever the plant is not operational.  

 
UNICEF and its partners envisage increasing the renewable energy potential further, by extending the PV solar field 
to generate up to 3.5MW of peak power to meet the extend 20,000m3/d plant’s requirements to operate it at full 
capacity during sun light hours. This renewable energy intervention introduced for the desalination is being 
replicated at other water and wastewater projects along Gaza strip to provide a reliable, climate resilient, 
environmentally and economically sustainable solution to the intractable energy issues in Gaza.  
 

PV Solar modules are being used to power the Seawater Desalination Plant (SDP) 
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Though the ultimate capacity of the plant is design to 

serve over 250,000 people under standard 90 litres of 

safe water per person per day, it can also serve the 

entire population of Gaza under emergency SPHERE 

standard conditions and for the most vulnerable of the 

population as and when required.   

Under normal operation conditions of the plant, it is 

envisaged there to be at least 100,000 indirect 

beneficiaries located in nearby districts benefitting 

from the availability of an additional quantity water for 

wider distribution. 

A significant proportion of the population will also 

enjoy the direct benefits of enhance electrical power 

due to the reduced dependency and limited power 

draw off to service plant requirements from the grid 

system, with the grid also supplemented at times with 

excess renewable energy generated at the plant. 

From an environmental perspective, the solar-powered 

system is saving at least 2,400 litres of diesel per day 

leading to preventing over 6.5 tonnes of CO2 emissions 

from entering the atmosphere each day. 

Changing Behaviours 

In collaboration with their partners, in 2016 UNICEF 

began leading a public awareness and behaviour 

change campaign encouraging local populations to rely 

on the new safe water from the desalination plant 

(rather than buying from expensive vendors).  The 

campaigns also focused on explaining how to handle 

water safely, keep it clean in domestic water tanks and 

avoid waste.  

School children, high school/ university students and 

adolescents have played a key role as “agents of 

change” to deliver the key messages relating to the 

benefits of safe drinking water produced at the 

desalination plant, conveniently delivered to their 

homes at a very nominal cost.  School “parliaments,” 

selected groups of student councils and children 

participating UNRWA summer schools, have also 

visited the plant.

School children visit the desalination plant 

 

Sustainability 

The sustainability of the project is underpinned by 

several key factors. The project has been implemented 

through a partnering arrangement with key local 

partners from the outset through the conceptual 

development, detailed design, construction and 

commissioning phases. The owner, Palestinian Water 

Authority (PWA) and the operator, Coastal 

Municipalities Water Utility (CMWU), have been 

engaged on a continuous basis, working under 

UNICEF’s leadership as the implementing partner. This 

has ensured the smooth handover of the completed 

project for immediate operation by the local 

authorities with operators fully trained during the 

commissioning phase.   

The project scope also included spare equipment and 

materials to ensure the full operation of the plant for at 

least a two-year period following the take-over of the 

plant, including all required chemical and other 

consumables. Additional items spare parts were also 

procured and delivered to the operator with savings 

realised through efficient project management 

practices to ensure long term sustainability of the plant. 

The sustainability of the plant was analysed in detailed 

with a business model developed during the design 

stage of the project considering the different factors 

and their permutations. It ensured the viability of the 

sustainable operation of the plant even under extreme 

conditions.      

The renewable energy facilities incorporated into the 

project since then, has significantly enhanced the 

sustainable operation of the plant, with energy being 

the key driver for ensuring it successful operation.    
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System management and regulation 

The formulation of steering, project management and 

technical committees have ensured the project was 

strategically supervised, monitored and managed at 

key stages and at differing levels. A bespoke 4-tier 

monitoring and supervision system was developed to 

manage the construction phase incorporating the 

contractors and consultants involved in the project. 

Operation of the plant is managed by the semi-

governmental public utility, CMWU established under 

the auspices of the owner PWA for this purpose. 

Regulatory powers and responsibilities are currently 

delegated to PWA under devolved government. An 

independent water regulatory body: Water Sector 

Regulatory Council (WSRC) is being set up to formulate 

and enforce future regulations.      

Pricing  

Households currently pay exceptionally high prices 

(more than $US 10/m3) to purchase safe drinking water 

from unregulated, private vendors supplied through 

water tankers.  

The public water distribution system aims to supply 

water at around 0.5USD/m3. The tariff in the area is 

currently 0.3 USD/m3 on average while the revenue 

collection efficiency is around 35% due to the social and 

economic situation and many consumers being 

previously unsatisfied by the water service. Public 

awareness and advocacy campaigns have helped 

increase the willingness to pay. However, at the same 

time, the worsening economic conditions within Gaza 

has had a major impact on their ability to pay. With 

improvements to service levels and the introduction of 

pre-paid metering systems, the collection rate is likely 

to increase further, improving sustainability and 

allowing the phase-out of current subsidies.  

Equity 

Free to use water points are provided by the public 

utility supplier at strategic location to accommodate 

the most vulnerable communities.   

The desalinated water produced at the plant is 

equitably distributed to the two target communities at 

present, including the poorest families. Once the plant 

is extended the communities receiving equitable share 

of the water produced will be expanded.
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OUTCOMES 

The desalination programme is bringing multiple 

positive benefits to communities in southern 

Gaza and its neighborhood areas. 

 

• Environmental Protection: Protecting and 

mitigating the iminent collapse of the coastal 

aquifer, the only natural fresh water source 

for all of Gaza and other regions, is a key 

outcome of this intervention. Avoiding this 

environmental catastrophe is priority for 

Israeli, Palestinian and Egyptian authorities 

alike. The solar energy systems drastically 

reduce the carbon foot print of the plant and 

mitigates the noise and air pollution 

associated with operation of diesel power 

generators.          

• Improved water safety and security: The 

desalination plant supported by solar power 

systems, leaves communities less vulnerable 

to the impacts of erratic (and expensive) 

power supply.  The water still flows, even 

without power supply from the local grid.  The 

plant also allows Gaza to regain some control 

over their water supplies avoiding a total 

dependency on occupying powers. 

• Improved climate resilience: The desalination 

plant is now helping to protect communities 

from the impacts of climate change; 

specifically, water scarcity in this water 

stressed region and rising sea levels that 

infiltrate and contaminate ground water 

resources.  

• Economies of scale and economic resilience: 

Production of a large quantity of desalinated 

water at scale reduces the unit rate of 

production and delivery through the 

distribution network, minimising water 

transportation costs, helping to ensure 

consumers receive safe water at an affordable 

cost (compared to expensive water vendors). 

This enables the most vulnerable to use their 

limited savings for other purposes. 

LESSONS LEARNED 

• Detailed investigations, surveys, tests and 

analyses should be undertaken well in advance, 

undertaken by appropriately qualified 

professionals in order to guarantee the safety of 

the plant.    

• Procurement and implementation strategies 

should be developed with adequate flexibility to 

accommodate new developments and changes to 

the requirements. 

• Duly qualified project/contract management and 

technical management teams with expertise in 

the field should be established from the beginning 

in order to effectively manage the project. 

• Appropriate monitoring and supervision systems 

should be developed with adequate staff 

resources should be provided. 

• Risk management and mitigation techniques must 

be supported, in collaboration with senior 

management. 
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WAY FORWARD 

- The Gaza desalination plant will be expanded in the 

coming months to reach a total daily production 

capacity of 20,000 m3 of water, serving the needs of 

around 250,000 people in the most deprived southern 

localities of the Gaza Strip. 

- By the end of 2018, Gaza’s largest solar field, 

adjacent to the desalination plant, will be completed 

with a capacity of around 0.5MW.  This will 

significantly improve the plant’s power capability. 
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