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Abstract 

The Palestinian Water Authority (PWA) as a regulator for the water sector in Gaza and the West Bank had 
initiated a strategy to build small-scale RO seawater desalination plants (600-1250 m3/d) using the donor 
community funds as a supporting source of potable water to be operated and managed by the private sector. It 
had been planned to distribute that water through water shops, tankers or direct connections to bulk users. In 
parallel a number of small scale private brackish water desalination plants along with a number of desalinated 
water vendors have been licensed to produce and distribute desalinated water usually by tankers and small 
reservoirs located at shops or streets. Different power costs, tariff and water quality between RO seawater and 
RO brackish water desalination plants is resulting in high competition in the local market. The competition is 
leading the seawater desalination plant operator to reduce operational hours, which in turns result into higher 
specific operational costs per cubic meter of water produced. The licensing procedures for brackish water RO 
plants neither clearly take in consideration product details of water quality nor the follow up and monitoring. 
This paper presents the regulatory actions and a monitoring plan to be taken by the Palestinian Water Authority 
on the strategy of licensing and operation of small-scale desalination plants for the benefit of consumers and 
operators. 
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I. In troduct ion  

The main goal o f  PWA is to manage and 
develop the water resources of  Palestine in a 
sustainable and equitable manner, so as to 

secure and provide water o f  adequate quality 
and quantity for all social, economic and 
environmental needs. 

Although the Palestinian Authority has 
embarked on the creation of  an enabling 
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policy and legislative framework for the water 
sector, there is still much to do to formulate 
consistent rules and regulations, and identify 
needs for legal amendments based on field 
experience with the existing legislation. 

Therefore, an important challenge is to 
translate the policies and laws into 
enforceable actions on the ground. One of the 
key challenges facing the water sector in this 
field is to clarify institutional responsibilities 
for water pollution control. 

Since its creation, the Palestinian 
Authority has made a lot of efforts to make 
drinking water available for Gaza residents in 
the light of scarcity of this drinking water, 
increasing demand and continuous 
deterioration in available water quality. It has 
been so hard to schedule donors' allocations 
for this purpose with PWA's plans for 
securing drinking water. For this reason PWA 
had opened the door in front of the local 
private sector to invest in the construction of  
small brackish water desalination plants. This 
step has been activated in a way neither 
restricting capacity of production and water 
quality to be responding positively with PWA 
plans nor to having a serious monitoring plan 
especially at the contact points with the 
consumers. 

According to the water law, PWA should 
participate in setting approved water quality 
standards for different usages in cooperation 
with the relevant parties. In addition PWA is 
entitled to charge fees for licensing and shall 
set the conditions, period, procedures, 
transferability, amendments, renewal and all 
maters pertaining thereto including permits 
pursuant to regulations to be issued for this 
purpose. On that bases PWA had started to 
issue licenses for the private sector brackish 
water desalination and for water vendors of  
the desalinated water. This process has been 
started without enforcing detailed guidelines t o 
control this business. 

2. Existing and planned installations of  
desalinated water 

In Gaza four small size (in the order of 25 
m3/h) brackish water desalination plants exist 
and are publicly owned, three out of them are 
operated by municipalities where water is 
pumped into distribution networks for a 
limited number of hours. In addition, people 
have access to fill directly their jerry cans at 
the plants. Operational costs are deemed to be 
covered implicitly in the water bills. The 
fourth plant had been erected at Gaza 
Industrial Estate (GIE), where it is rarely 
operated since GIE is not functioning as 
planned due to implications of the political 
situation. 

On the other hand, one seawater 
desalination plant had been recently 
completed (600 m3/d) where a second one is 
under construction (1250 m3/d). Both plants 
are publicly owned and were planned to 
distribute water for drinking purposes only 
through tankers and water shops. Operation 
had been planned to be carried by the private 
sector. 

Another large-scale seawater desalination 
plant (60,000 m3/d as a first phase) to be 
publicly owned as well is in the phase of  
bidding. It will be operated by the private 
sector and water will be distributed in the 
municipal water distribution system. Dropping 
this large scale plant from calculations since 
its product must go into the distribution 
system results in the availability of 3.6 1/c/d of  
desalinated drinking water (brackish and sea 
water desalination plants publicly owned) in 
Gaza Strip. 

The result of opening the door for the 
private desalination plants is right now 
licensing of 18 small size brackish water 
desalination plants with average production 
capacity of 120 m3/d each since 1996. Those 
producers distribute water in tankers and small 
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tanks, stainless steel or PE, fixed at 
supermarkets. 

In addition PWA had licensed more than 
10 desalinated water distribution companies 
who take water from those producers and 
distribute it in the same way. 

This sector of business produces water with 
a variety of quality and price. The installed 
capacity of plants owned by the private sector 
results in the availability of 1.8 l/c/d of  
desalinated water for Gaza residence. This 
makes the total availability of desalinated 
water from both publicly owned and the 
privately owned plants to be in the order of  
5.4 1/c/d if operated at full capacity. 

Since a lot of people started to be aware of  
the bad municipal water quality in terms of  
salinity, nitrates and possible bacteria 
pollution in some cases this business has been 
faced by the fact that more than 20,000 
domestic RO units have been installed at 
homes. The average installed unit capacity is 
60 1/d. Since these units may be oversized 
compared with the family needs, they cannot 
practically be operated at full capacity. 

It can be concluded that domestic RO units 
provide desalinated water for about 140,000 
inhabitants (out of 1.2 million) in Gaza strip 
taking the average number of 7 in the family. 

If this number of population is dropped 
out; which is realistic since they do not buy 
desalinated water, then the installed capacity 
by the public and private sectors can provide 
about 6.1 l/c/d. 

3. Draw downs on operation and water 
qual i ty  

The best quality water for human health is 
the water that contains the fundamental 
elements which the body needs in regular bases 
for body functions. 

Competition in the private sector is 
leading to lowering fundamental elements 

levels under the umbrella of marketing more 
sweetly water. TDS goes far below 60 ppm in 
many cases. 

The same applies on domestic RO units. 
No measures are taken on the sources water 
quality when selecting a unit. 

About 93-99.75% of TDS is removed in 
these units resulting in product water with less 
than 20 mg/1 Ca, 10 mg/l Mg, 100 rag/1 
hardness and 0 fluorides. 

On the other hand, the operation of such 
domestic RO units consumes about 10 liters of  
the brackish water in order to produce 1 liter 
of desalinated water which is more exhausting 
the aquifer. Meanwhile rarely consumers take 
care of the routine replacement and 
maintenance or take samples for testing. A 
more serious problem to be considered is that 
all of the municipal, privately owned and the 
domestic units discharge their brines into the 
waste water collection system which is already 
overloaded in terms of capacity and treatment 
quality. 

4. Current licensing and moni tor ing  
procedures 

No procedures have been followed for 
licensing municipal plants or the domestic 
units. In the case of privately owned plants 
the owner applies for PWA requesting a 
license. PWA directs him to get a clearance 
from the concerned municipality to get the so 
called craft license, to the Authority of  
Environment in order to make sure that no 
negative impacts can be generated from the 
project, and to the ministry of health to make 
sure of the hygienic issue. Based on that 
representatives from PWA visit the proposed 
site and usually the process ends with a 
license. 

The real situation ends with having a plant 
with the characteristics mentioned previously. 
Care is neither taken on the brine disposal nor 
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the fundamental elements in the product. The 
owner of course pays the fees for that license! 

Due to the limited staff available for 
monitoring at the Ministry of Health and 
PWA, samples are taken form the plant site 
nearly on monthly bases and is focusing on 
bacterial pollution. Keeping in mind that such 
water is distributed by tankers directly to 
consumers or through small tanks at 
supermarkets, no samples to monitor the 
hygienic issue are taken from those elements 
which is probably more important than the 
plant site because of their direct contact with 
the consumers. 

society. Creation of awareness and interest, 
changing the attitudes and conditions, 
motivating of people who want to change 
their behaviour, empowering people to act 
and prevention of backsliding are among the 
important stages recommended. 

Among the target groups to change 
people's behavior for the benefit of the 
consumer, and the society as a whole are 
drinking water consumers, water providers, 
water resource management (PWA, 
Palestinian Environment Authority, Ministry 
of Agriculture, Ministry of Health) and 
municipalities in their responsibility for 
drinking water supply and health. 

5. Proposed plans 

It is well accepted that the private sector 
should be encouraged to invest in the water 
sector, but without making available and 
applying related guidelines and regulations 
then the looser is the consumer in particular 
and the national economy in general. 

In principle consumers have to understand 
what water quality they need, the private 
sector has to be positively involved in 
developing the national economy and the 
regulator should have the capacity to regulate 
and monitor what is going on. This can be 
achieved by making available the following 
pre requisites. 

5.1. Building public awareness and 
participation 

The enhancement of public awareness and 
creation of incentives for local ownership and 
commitment to projects and loyalty to 
Palestinian Water Authority and utilities is a 
major challenge. Caused through many years 
of occupation the change of people's 
mentality and attitudes towards authorities 
will require concentrated efforts by the water 
authority and stakeholders at all levels of the 

5.2. Institutional capacity building and 
human resources development 

Key challenges within institutional building 
are to conclude and implement the 
institutional reforms of the water sector at 
national level, and continue the development 
of PWA's capacity and ensure its long term 
economic and operational sustainability, in 
close cooperation with the National Water 
Council, and water management institutions 
and other stakeholders. 

One of the main strategic challenges facing 
the water sector is the long term development 
of human resources in terms of professional 
capacity and staff motivation. At the national 
level, the strategic orientation of the PWA is 
therefore to develop a sustainable institutional 
structure of the water and wastewater sector in 
Gaza Strip by supporting the functional 
establishment of a Coastal Municipalities 
Water Utility (CMWU) under the ownership 
of the local governments representing those 
communities. 

Furthermore, it should work to enhance 
and deepen the involvement of the private 
sector and strengthen its regulatory and 
institutional capacity. 
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5.3. Establishment of  quality standards for 
operators and vendors 

The adoption of standards (quality of  
water, technical, economical, etc) could be 
one instrument for improvement of water 
quality and water supply reliability. A 
platform for this task has to be established on 
institutional level. 

For users and operators it is crucial to 
know the legal situation of their activity 
environment. For users it is necessary to 
know how they can contribute in the process 
(get information of water quality, how can 
quality information be interpreted, path of  
information and possible complaint, etc). 

On operation level, the legal range (in 
terms of water quality, water resource 
protection and economy) must be discussed 
and developed. In general there is the same set 
of activities, with special emphasis on the 
legal situation of water production, 
distribution and consumption. A focus on 
water quality and its effect on health in the 
information system have to be developed. 

The major problem in water resource 
management under limited resource conditions 
are the conflicting goals and interests of the 
different stake holders (mainly domestic, 
agricultural and industrial use). The 
development of a dialogue between all 
conflicting parties (administration, regulation, 
production and distribution) can help to 
realize the conflicts, to develop an integrating 
perception of sustainable goals and 
instruments to achieve these goals and to 
maintain the dialogue. 

5.4. Review of licensing procedures 

The concept of a license should be based 
on the water sector strategic plans, the 
regulatory framework and the health standards 
rather than being a routine process ending 
with payment of fees. Plant capacity and 

plant site with relation to aquifer limitations, 
region proposed for distribution, properties of  
desalinated water, brine disposal among other 
environmental considerations, qualified 
technicians, ceiling of tariff, methods of  
distribution and routine reporting on water 
quality are among the factors to be considered 
while processing a license. The detailed design 
of the plant and the distribution system has to 
be evaluated and approved by the regulator. 

5.5. Monitoring and evaluation 

It is easy to take samples for testing at the 
plant on random bases. Keeping in mind that 
usually water from the privately owned plants 
reaches consumers through other means; most 
likely tankers and small tanks, the water 
quality can not be guaranteed any more. 
Human resources at PWA and the Ministry o f 
Health are available but need to be reallocated 
to monitor the distribution means. 
Abstraction fees must be considered to cover 
these additional regulatory overheads. 

5.6. Regulating domestic RO units 

Gradually the regulator can reach with the 
consumers a degree of satisfaction and 
confidence on the drinking water supply. This 
will limit the installation of domestic units 
which lack the proper sizing, proper recovery 
rates, proper maintenance and proper product 
characteristics. Coordination between PWA 
and the ministry of industry and commerce is 
required to allow importation of domestic 
units with approved product characteristics 
and recovery rates. 

5.7. Subsidy for publicly owned sea water 
desalination plants 

The two small scale publicly owned sea 
water desalination plants previously 
mentioned produce desalinated water with 
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TDS in the order of 450 mg/1 compared to 
about 100 mg/l from the privately owned 
brackish water desalination plants. This 
discrepancy results in difficult marketing of  
their product in the light of the limited 
background of consumers in relation to water 
quality that they need to drink. 

In order to ease that business product 
quality is proposed to be more improved, 
possibly to 200 mg/l TDS keeping in mind the 
level of other fundamental minerals in water. 
This can be achieved by a second pass 
desalination of the original product. Of course 
specific power consumption will increase 
slightly but a little subsidy from the 
government can push up the operational 
costs. Gradually TDS can be raised again in 
parallel to the activities mentioned above. 

Health standards for drinking water need t o 
be developed. 

4. Erecting additional brackish water 
desalination plants should be frozen at this 
stage and can be resumed only when plans 
for additional desalinated drinking water 
call for that purpose. 

5. Publicly owned desalination plants need to 
be governmentally subsidized in order to 
provide the service for consumers. 

6. Dual distribution systems for selected parts 
of Gaza Strip need to be evaluated. 

7. Additional investment is recommended in 
the existing sea water desalination plants 
for slight improvement in product quality 
to bridge the gap with the available 
desalinated brackish water quality. 
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