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Abstract

In resource-scarce settings such as Palestine, the governance of water resources represents
a complex interplay of economic, political, legal, financial, social and environmental
factors that guide and facilitate interactions among various stakeholders. Wastewater reuse
in irrigation is one of the innovative methods to provide additional water supply for
agriculture and to save freshwater resources for human consumption. The water sector in
Palestine is subject to water scarcity and geopolitical, social and economic constraints.
Although wastewater reuse represents a significant potential to account for the scarcity of
water and the complexity of the Palestinian context, the governance of the reuse of treated
wastewater in Palestine is understudied. The thesis aims at bridging this knowledge gap
and outlining the governance factors that facilitate or hinder the reuse of treated
wastewater for irrigation in Palestine. An assessment tool was used to investigate the
various dimensions and qualities of water governance in Palestine. Jericho was selected as
the case study site, given its significant role for agricultural production in Palestine. Based
on stakeholder interviews and document review, our assessment of the governance of
treated wastewater reuse reveals three main factors that are affecting the reuse of treated
wastewater in irrigation: 1. Weak coherence among the various actors in the water and
wastewater sectors. 2. Low extent and coherence of legal and economic instruments. 3.

Low extent of resources such as appropriate infrastructure and social acceptance.

Keywords: wastewater treatment and reuse, water governance, governance assessment,

water law, Palestine.
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Chapter One:

Introduction
1.1 Water scarcity and Governance in water scarce regions

Water scarcity is becoming an alarming issue, specifically in arid and semi-arid areas and
many developing countries, as the water demand for agricultural, domestic and industrial
purposes is on a rapid rise (WWAP, 2015). However, as the available supply is often not
able to meet these rising demands of various sectors, the governance of water resources

becomes a pivotal issue in order to achieve water security.

Governance refers to structures and processes that are designed to ensure accountability,
transparency, responsiveness, rule of law, stability, equity and inclusiveness,
empowerment, and broad-based participation (UNESCO, 2015). Water and wastewater
governance refers to the political, social, economic and administrative systems in place that
influence water’s use and management. Essentially, who gets what water, when and how,

and who has the right to water and related services, and their benefits.

In most developing countries, water governance suffers from poor resource allocation, lack
of appropriate institutions, corruption, bureaucratic impediments, insufficient capacity, and
shortage of new investments in the water sector. These obstacles call for the need of

effective water governance globally (Rogers and Hall, 2003).

Treated wastewater is considered an invaluable additional source of water for agricultural
and landscape irrigation. The reuse of treated wastewater reduces the amount of freshwater

used for irrigation and the amount of wastewater discharged to the environment. This



creates a significant potential for health, environment and economic benefits, especially in
the Middle-East and North Africa (MENA) region (Nassar et al., 2015; Shomar and Dare,
2015). The treated wastewater represents a potential for reuse by farmers (Qadir et al.,
2010). However, integrated and cross-sectoral efforts are required in water, agriculture and
environment sectors to govern the reuse of treated wastewater in irrigation. This also
requires overcoming the governance challenge of implementing improved policies,
institutional dialogues, financial mechanisms and interdisciplinary research (Qadir et al.,
2010; Shomar and Dare, 2015). Furthermore, water and wastewater governance systems
can be both costly and complicated in middle and low-income countries (Tchobanoglous,
1995).

Recently, finding innovative approaches to counter the effects of water scarcity in water-
scarce settings has become a crucial issue. The need for well-coordinated and improved
water governance also increases in such settings (Ozerol and Giinther, 2005). Water
governance is a complex system that involves a wide range of elements that work together
for the delivery and management of water resources. Mainly, water governance aims at
guiding decision-making with regards to water resource development and management
(Moench et al., 2003). In particular, water governance comprises organizational, legal,
financial, social, economic, environmental and political dimensions that guide and
facilitate actions and interactions among relevant stakeholders and actors involved in the
management of water resources. To understand water governance functions, assessments
of these elements are conducted (UNDP, 2013; Bressers et al., 2013).

In the West Bank, current water needs are 220 MCM annually, with an 80 MCM gap,
while 2020 needs could be 390 MCM, leaving a 250 MCM gap. Water needs in Gaza are
200 MCM, mainly sourced from unsustainable extraction from the aquifer, with a 10
MCM gap. 2020 needs could be 270 MCM, leaving a gap of 200 MCM (assuming
unsustainable extraction from aquifer is limited to sustainable levels). (Attili, 2017).

1.2 Water Status in Palestine

Like most countries in the MENA region, Palestine is considered to be a semi-arid area
with significantly low availability of fresh water resources. Palestine comprises the West
Bank and Gaza Strip, both of which face several challenges in the water sector. Not only is
Palestine a water-scarce country, but most of its natural water resources are controlled by
Israel (Mizyed, 2012).


http://www.sciencedirect.com/science/article/pii/S1018363910000024#b0070
http://www.sciencedirect.com/science/article/pii/S1018363910000024#b0070

In Palestine, the water status is characterized by resource scarcity, geopolitical constraints,
weakness of the water sector, lack of inter-sectoral cooperation and interdependence, as
well as weak water legislations and governance (Abu Lughud, 2013).Moreover, some of
the manifestations of the weakened water system in Palestine include limited innovative
approaches towards water reuse, lack of inter-sectoral cooperation, lack of control over
water resources, and poor water laws and legislations(Abu Lughud, 2013;Mizyed, 2012;
Abu Madi 2006).

Palestinians increasingly suffer from water scarcity, unless feasible and viable alternatives
are provided. This fact has converged national, regional, and international efforts in search
for additional and alternative sources of water. Most attention was turned to desalination of
brackish and sea water, inter-basin transfers by pipeline, and import of water by shipment.
All of these options are technically feasible, but none is affordable or easy since they are
capital and energy intensive (Table 1). Many have severe ecological impacts, and all are
politically complex (Brooks, 1999). Moreover, these options can solve the quantity
dimension of the problem temporarily, but cannot prevent environmental pollution and
risks to public health. Therefore, the reuse of treated wastewater is well recognized for
having a potentially significant role in alleviating the quantitative and qualitative stress on
water resources the region. (Abu-Madi, 2006). The table below summarises the cost
comparison of options for enhancing water resources in the MENA region (World Bank,
1996; Abdulrazzak and Kobeissi, 2002).

Table 1: Cost comparison of options for enhancing water resources in the MENA
region

Options Estimated costs
(US$/m3)

Reducing end-user demand (re-circulation, low water-use | 0.05 - 0.50

technologies) and leakage prevention.

Wastewater treatment for irrigation 0.30-0.60
Desalination of brackish water 0.45-0.70
Desalination of seawater 0.48 -2.20




1.3 Waste water Discharge in Palestine
Today, only 52% of the total Palestinian population (35% in the West Bank and 72% in
Gaza Strip), is served with wastewater networks leaving more than Two million people

without proper sanitation facilities (Attili, 2017).

Although the vast majority of Palestinians reside in urban cities and villages, only 40% of
the population discharges its waste water through collection networks in the few main
cities, most rural communities are not connected to any sanitation network and/ or
wastewater treatment plant (WWTP). The rest is disposed in cesspits and is eventually
discharged in the valleys (Wadies), which also causes contamination of underground water
(PCBS, 2011). Moreover, it should also be noted that sewage generated by settlements is
either treated (in Israel, or in West Bank facilitates either owned by Palestinians (Like EL
Bireh) or illegally built in West Bank settlements and in Area C (Nabi Musa). Most rural
communities are not connected to sanitation network and/ or wastewater treatment
plants(WWTP) (Attili, 2017).

Around 100 MCM of sewage is generated in West Bank by both Palestinians and settlers.
It is estimated that around 62-65 MCM is generated by the Palestinians in West Bank
while the remaining is generated by Israelis in West Jerusalem, and settlements in East
Jerusalem and in the West Bank), owned and operated by Israelis, its either treated or non-
treated and discharged, mixing with Palestinian sewage, in West Bank’ wadis. In Gaza
Strip, Raw sewage is either discharged to the environment (polluting the sandy aquifer
groundwater) or discharged to the Mediterranean Sea. More than 100,000 cubic meters of
sewage is discharged untreated to sea and such pollution of the Mediterranean Sea has led
Ashkalon Israeli desalination facility to be stopped twice in the recent months. (Attili,
2017).

1.4 Wastewater Treatment Developments in Palestine (2009-2010)

In the West Bank, since 2010, major investments on construction of regional sewage
treatment plants have been started. Centralized and decentralized plants, sewage networks
and transmission lines are being developed. Currently. The Palestinian Water Authority
(PWA)is operating major wastewater treatment plants in West Bank; several wastewater
treatment plants are now under operation (Nablus West WWTP, Jericho WWTP,

Bethlehem industrial wastewater treatment plant, Al-Tireh plant, Al Rlhan plant), while



other major projects are either under tendering or under design (Tayaseer WWTP,
Ramallah WWTP, Nablus East WWTP, Salfit, Hebron). Other projectsaim at piping the
sewage to be treated inside the Green Line (inside Israel), such as WadiZeimar sewage
transfer pipe that collects the sewage from nine communities in Nablus and Tulkarem areas
to be partially treated in Tulkarem and then transferred to Yad Hanna Treatment plant
inside Israel. In addition to large-scale WWTPs, several small-scale WWTPs have been
constructed, with treatment capacity ranging from 100 to 2000 cubic meter a day. These
WWTPs include: Al-Tireh, Taybeh, Azon, Saeer, Anzeh, and others that are implemented
by the private sector like in Rawabi and Rihan in Ramallah. (Attili, 2017). The following
table shows the status and capacity of WWTPs in the Palestine: West Bank and Gaza strip.



Table 2: Status and capacity of WWTPs in West Bank and Gaza Strip (PWA, 2014)

West Bank
Project Status Capacity (cubic meter/day)
Short term long term
Bethlehem Industrial WWTP constructed 100 100
Western Bethlehem WWTP design 5000 5000
Hebron WWTP Tendering 10000 15000
Jericho WWTP constructed 750 10000
Myslyah WWTP constructed 240 400
Jenin WWTP Upgrading and 4500 9000
rehabilitation
6 small WWTPs: Anza, Tybeh constructed 10000 16000
and Tamon, Saeer,
BeitDajan,Sarra,Hajah
Nablus West WWTP constructed 7000 12000
AlBireh WWTP rehabilitation 5770 5770
Ramallah WWTP Under construction 1200 2000
Al Tireh WWTP constructed 1200 1200
Ramallah- Betonia WWTP Under construction 6000 10000
Tayaseer WWTP Under construction 1800 3000
Nablus East WWTP problem on 8400 14000
location/funds
availability
Nablus-Tulkarm sewage Sewage to be Unavailable Unavailable
transmission pipe for9 pretreated in Tulkarm
communities and then transfer to
Yad Hanna for
treatment
Gaza Strip
North Gaza WWTP Completed but not 35000 60000
operational
Central Gaza Sheikh Ejlin upgrading 60000 200000
WWTP
Khan Younes WWTP Planning and secured fund 26000 44000




1.5 Problem Statement

The crisis of water scarcity looming on the horizon threatens the stability and security of
the Middle East in general and the Israeli-Arab relations in particular. The Palestinian
population and economy grow against finite freshwater resources, the annual per capita
availability, which was about 2,000 m3 in 1980, has fallen to less than 500 m3 in 2000; it
is predicted to fall to less than 200 m3 by 2025; far below the benchmark level of 1,000 m3

used as an indicator of severe water stress. (Abu-Madi, 2006).

However, much of the water crisis is caused by the way water is used. More than 75% of
Palestinian withdrawn freshwater is allocated to agriculture and only 25% to municipal and
industrial uses, compared with worldwide 69% and 31%, respectively. Moreover, due to
population growth and socioeconomic development, the water demand for domestic use is
on the rise in Palestine, which results in increasing pressure for diverting water from
agricultural use. It is estimated that a reduction in agricultural water use by 15% would
double the water available to households and industry in the region. (Abu-Madi, 2006).

Hence, it is necessary to find alternative and additional water resources for agricultural use.
The use of unconventional water resources, such as treated wastewater represents a major
opportunity for increasing the water available for agriculture in Palestine (Abu Madi, 2006;
Mizyed, 2013; Ozerol, 2013).

This thesis focuses on the case of Jericho, since among the Palestinian cities and
governorates, it is considered to be of crucial importance for agricultural production and
water use. With a population of 22,609 inhabitants, Jericho district has been one of the
main sources of agricultural production in Palestine. Moreover, located in the Jordan valley
and being the oldest city in the world, Jericho is a main touristic attraction both for internal
and international tourism. Hence, the need for water to support farmers, inhabitants and
tourists remains high. However, over the past few decades there has been a significant
decrease in land cultivation due to the general problem of water scarcity in the region. Not
only are freshwater resources decreasing, but Palestinians also have no control over the
limited available resources for their use due to the Israeli control over these resources.
Introducing irrigation with treated wastewater from newly established wastewater
treatment plant in Jericho represents a significant opportunity to improve food production.

Thus, Jericho is considered to be an exemplary Palestinian city in the tourism and



agricultural sectors that are facing the water scarcity dilemma, and it is a politically and
socially relevant case to assess the governance of the reuse of treated wastewater.

1.6 Research Question and Objectives:

Although wastewater reuse represents a significant potential to account for the scarcity of
water in Jericho in particular and Palestine in general, the governance of the reuse of
treated wastewater in Palestine remains understudied. There are no previous studies that
investigate how the water and wastewater governance system influences the
implementation of the reuse of treated wastewater in irrigation. This thesis aims at bridging
this knowledge gap by outlining the governance factors that facilitate or hinder the reuse of

treated wastewater for irrigation in Palestine.
The research objectives of this thesis are:

(1) To identify the key actors and understanding their roles and interactions in the

governance of treated wastewater reuse.

(2) To pinpoint the cross-sectoral issues that are related to the governance of treated

wastewater reuse.

(3) To Identify the obstacles and opportunities towards the implementation of treated

wastewater reuse.



Chapter Two:

Literature Review:

2.1Agricultural water status and use in Palestine

With a population of 4.81million (West Bank, 2.93 million and Gaza Strip 1.88 million)
(PCBS, 2011) and a Gross Domestic Product (GDP) of 4979 USD/capita/year (World
Bank, 2012), agriculture has always been a main source of income and employment in the
West Bank. However, due to both the conflict over the natural resources and the increasing
scarcity of water availability in the agriculture sector, the agricultural sector’s contribution
to the GDP has dropped to about 5.3% in 2010 and to only 13% of contribution to labor
over the past 10 years (PCBS, 2011).

Irrigated agricultural production in Palestine accounts for 38% of all agricultural
production; however, the most limiting factor to irrigation is water availability. Research
has shown that increasing water supplies for irrigation could significantly improve food
production and thus food security and living conditions especially in vulnerable Palestinian

communities (Mizyed, 2012).

Due to population growth and socioeconomic development, the demand of water for
domestic use is on the rise, which results in diverting water from agriculture. Hence, it is
needed to find alternative and additional wastewater resources for agricultural purposes.

The use of unconventional water resources, such as reuse of treated wastewater, represents



a major opportunity for increasing the water available for agriculture (Ozerol, 2013;
Mizyed, 2012; Abu Madi 2006).

2.2 Reuse of Treated Wastewater for Irrigation

Worldwide, wastewater treatment and re-use is considered one of the innovative
approaches, in urban settings, towards mitigating the effects of water scarcity in order to
increase the share of fresh water for human consumption. Not only are water conservation
and the reuse of treated waste water considered to be strategic solutions in arid and semi-
arid regions, but they also contribute to minimizing environmental pollution. However, the
treatment and reuse of wastewater is a complex and comprehensive process. Wastewater
management system is a wide-ranging system comprising of: collection, treatment,
disposal, allocation, and distribution. This in turn, it requires integrated management,
which can be both costly and complicated in middle and low-income countries
(Tchobanoglous, 1995).

On average, about 70% of the total fresh water in the world is used for agricultural
irrigation. Hence, treated waste water is considered an invaluable additional source of
water for agricultural and landscape irrigation that reduces the amount of fresh water used
for irrigation and reduces the amount of wastewater discharged in the environment,

especially in Mediterranean and MENA countries (Francisco et al, 2010).

Due to population growth and increased urbanization, the volume of wastewater from
domestic, commercial and industrial sources is rapidly increasing. This discharged
wastewater represents a potential for treatment and reuse productively by farmers.
However, due to the high costs of treatment and redistribution, the risk of using untreated
wastewater by small scale farmers is present, which constitutes an environmental and a
health hazards. This, in turn, requires integrated efforts and sound policies by all
stakeholders in the water and environment sector. Good water governance for the treatment
and reuse of wastewater is integral to the success of such innovative methods to increase
the amount of water for irrigation and decrease environmental pollution. This includes:

improved policies, institutional dialogues and financial mechanisms (M.Qadir et al, 2010).

10



Despite the high requirements for management and governance, the benefits of using
wastewater as a non-conventional source of water for irrigation go beyond providing extra
sources of water for agricultural purposes. Wastewater treatment and reuse has the
potential of contributing to environmental and socioeconomic growth and development
(Ozerol, 2013).

2.3Wastewater reuse in neighboring countries:

Many neighboring countries share similar water status and challenges, like Palestine, in the
region, and have shown potential success towards mitigating the water crises through the
treatment and reuse of waste water. Jordan is among the world’s four most water-scarce
countries and it is located in one of the most arid areas of the Middle East. Drought,
overexploitation and depletion of underground water reserves and climate change are
making the serious shortage of water even worse. (Ministry of Water and Irrigation,
Jordan, 2015).

On top of the climatic and geographic aspects, demographic pressures also play an
important role. Over the next two decades, the population in Jordan is expected to double.
The increase is caused by inflows of migrant workers and by several waves of refugees
fleeing the conflicts in the region, most recently from Syria. This puts a significant strain

on water resources and the environment.

These impacts significantly the water demands from a growing population and a growing
economy in the country. This is reflected in the decreasing trend in water resources
availability that has long been registered in Jordan. Annual per capita water availability has
declined from 3,600 cubic meters in 1946 to 145 today.

In Jordan, the agricultural sector consumes about 64% of available water per year with
one-third of this amount consumed in the Jordan Valley, of which about 50% is reclaimed
water (treated wastewater TWW). All in all, agriculture consumes less than 20% of the
total amount of freshwater available in the Jordan Valley Pressing water scarcity in Jordan
increased the demands of marginal water for agriculture, of which the treated wastewater is

the most prominent candidate. Meanwhile, agriculture is an important economic activity in

11



Jordan where treated wastewater could be a valuable source for irrigation in the
agricultural sector. (Ministry of Water and Irrigation, Jordan, 2015).

The Jordanian government has identified wastewater reuse as one of its main actions to
reduce the use of fresh water in agriculture. This method shows great potential
for agriculture, industry and urban landscapes. Wastewater reuse means treating
wastewater to ‘clean’ it and then reuse it for a beneficial purpose. This allows supplies of
fresh water to be significantly expanded in communities facing water shortages.
Wastewater reuse is becoming more popular throughout the world as a climate change

adaptation measure, particularly in arid and semi-arid region.

Reusing treated wastewater to irrigate crops is generally considered an efficient method to
free up fresh water for domestic consumption. Reusing water instead of discharging it
every day directly augments the total water supply of a country. (Ministry of Water and
Irrigation, Jordan, 2015).

The Jordanian Ministry of Water and Irrigation (MWI) aims to increase the volume of
recycled wastewater more than fourfold by 2022. This will provide a substantial
percentage of the irrigation water in future years. However, only about 34% of the total
domestic water consumption is treated in wastewater treatment plants. (Ministry of
Water and Irrigation, Jordan, 2015).

2.4 Water governance: Definitions, importance and functions

Water governance deals with a “range of political, social, economic and administrative
systems that are in place to develop and manage water resources and the delivery of water
services at different levels of society” (Rogers & Hall, 2003). Mainly, water governance
aims at guiding decision making with regards to water resource development and

management (Moench et al., 2003).

To understand water governance and its functions the systems that “determine who gets
water, when and how, and who has the right to water and related services must be
explored. Governing water determines whether the available systems are able to deliver

anticipated developmental outcomes(UNDP,2013).
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Although there is a usual confusion between water governance and Integrated Water
Resource Management (IWRM) and both terms are used interchangeably, the two concepts
have different roles and functions. While IWRM is “a process that promotes the
coordinated development and management of water, land and related resources to
maximize economic and social welfare in an equitable manner without compromising the
sustainability of vital ecosystems and the environment”, water governance; however,
provides the context and guidance within which IWRM can be implemented (Rogers and
Hall 2003; Allan 2001).

In short, water governance comprises the set of systems that control and guide decision
making with regards to the functions of water resource development and IWRM (Moench
et al., 2003). It provides the politics to allocate, regulate, and manage water and other
natural resources both in the formal and informal institutions(Batchelor,2013). Hence,
water governance represents the organizational, financial, legal, and political frameworks
that guide and organize all interactions and actions by all actors and stakeholders involved
in IWRM.

Reviewing the wide range of definitions of water governance in literature, the working
definition for the purposes of this thesis is: " the combination of the relevant multiplicity of
responsibilities and re-sources, instrumental strategies, goals, actor-networks and scales
that forms a con-text that, to some degree, restricts and, to some degree, enables actions
and interactions” (Bressers et al., 2013).In particular, water governance comprises
organizational, legal, financial, social, economic, environmental and political dimensions
that guide and facilitate actions and interactions among relevant stakeholders and actors

involved in the management of water resources. (UNDP, 2013; Bressers et al., 2013).

Worldwide, water scarcity is on the rise and it is becoming an alarming issue, specifically
in resource scarce and developing countries. The demand for water for agriculture,
domestic and industry purposes is on a rapid rise globally. However, as the available
supply is not being to meet these rising demands, the governance of available water
resources becomes a pivotal issue in order to achieve water security. Moreover, water
governance suffers from “poor resource management, lack of appropriate institutions,
corruption, bureaucratic impediments, insufficient capacity, and shortage of new and
innovative investments in the water sector. Hence, these obstacles call for the need of

improved and effective governance globally (Rogers et al., 2003). In water-scarce settings,
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finding innovative approaches such as wastewater reuse becomes of high importance to
counter the effects of water scarcity. The need for well-coordinated and improved water

governances also increases in such settings (Ozerol and Giinther, 2005).
2.5Water governance assessment tools:

Since water governance comprises a complexity of factors and functions, there is no single
governance model that can be applied. Many frameworks and models have been developed
to asses and understand the governing of water resources. Although, water governance
assessments cannot be easily quantified or have fixed indicators, assessment frameworks
are developed to help contextualize the social, economic, political, legal, and
environmental dimensions of water governance regimes (UNDP, 2013).

An abundance of papers in literature introduce different frameworks and models for the
assessment and understanding of the governance of water. These models tackle three
general components of water governance: 1. Actors and institutions 2. Governance
principles 3. Performance (Holtz et al, 2010; Van de Meene et al, 2011; UNDP, 2013). The
rational for conducting governance assessment lies in assessing how well a governance
regime is put in place, what stakeholders are participating in governance, which formal and
informal institutions are involved, what laws and legislations facilitate governing water
resources, etc. The assessments also answer questions regarding transparency,
accountability, and participation (TAP) of a governance regime. These assessments allow a
more informed policy making and management functions of water resources (Holtz et al,
2010; Van de Meene et al, 2011; UNDP, 2013).

A recently published assessment tool by the University of Twente, in the Netherlands
in 2013 provides a user-friendly and a transferable framework for conducting
governance assessment. This tool descriptively covers the following dimensions of

water governance (Bressers et al., 2013):

1. Levels and scales: Which administrative levels are involved and how? Which
hydrological scales are considered and in what way? To what extent do they
depend on each other or are able to act productively on their own? Have any of
these changed over time or are likely to change in the foreseeable future?
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2. Actors and Networks: Which actors are involved in the process? To what extent
do they have network relationships also outside of the case under study? What are
their roles? Which actors are only involved as affected by or beneficiaries of the
measures taken? What are the conflicts between these stakeholders? What forms of
dialogue between them? Are there actors with a mediating role? Have any of these
changed over time or are likely to change in the foreseeable future?

3. Problem perspectives and goal ambitions: Which various angles do the debate of
public and stakeholders take towards the problem at hand? What levels of possible
disturbance are current policies designed to cope with? What levels of disturbance
of normal water use are deemed acceptable by different stakeholders? What goals
are stipulated in the relevant policy white papers and political statements? Have any
of these changed over time or are likely to change in the foreseeable future?

4. Strategies and instruments: Which policy instruments and measures are used to
modify the problem situation? To what extent do they reflect a certain strategy of
influence (regulative, incentive, communicative, technical etc.)? Have any of these
changed over time or are likely to change in the foreseeable future?

5. Responsibilities and Resources: Which organizations have responsibility for what
tasks under the relevant policies and customs? What legal authorities and other
resources are given to them for this purpose or do they possess inherently? What
transparencies are demanded and monitored regarding their use? Is there sufficient
knowledge on the water system available? Have any of these changed over time or
are likely to change in the foreseeable future?

The GAT has been applied for analyzing water-related policies and projects in different

countries and regions of the world. Examples of these applications include the following:
- River restoration projects in the Netherlands and Canada (de Boer, 2012),

- Collaborative water governance in the Netherlands, Romania, Canada, Mexico and
Turkey (de Boer et al., 2016),

- Drought governance in Belgium, France, Germany, the Netherlands and the United
Kingdom (Bressers et al., 2016),

- Wastewater treatment policy in Mexico (Casiano Flores et al., 2017),
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- Water governance in the West Bank, Palestine (Judeh et al., 2017).

The GAT goes further to assess the extent, coherence, flexibility, and intensity of a
governance regime, which are considered as criteria that reflect the quality and

functionality of the governance regime, which are:
- Extent: Are all relevant elements in a given dimension taken advantage of?

- Coherence: Are the elements of a given dimension reinforcing each other, rather than

contradicting?
- Flexibility: Are multiple pathways to desired outcomes considered?

- Intensity: Is there a sense of urgency to change the status quo?
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Chapter 3:

Jericho City Profile:

3.1 Location

Located in the Jordan Valley, Jericho is the only city in Jericho Governorate and located to
the south. Jericho is bordered by the Jordan River to the east, An-Nuwei'ma town and 'Ein
as Sultan camp to the north, 'Ein Duyuk al Foga town to the west, and Agbat Jaber camp
and An Nabi Musa to the southl (ARIJ, 2010) (See Figure 1).
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Figure 1: Jericho location and borders (WEDO, 2016)

Jericho is located at an altitude of 273m below sea level with a mean annual rainfall of
133mm. The average annual temperature is 24° C, and the average annual humidity is
approximately 49.3% (ARIJGIS, 2010). Jericho is one of the oldest cities; it is the first

present in human history, and is a major attraction to domestic and international tourism.
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Figure 2: Jericho Governorate (WEDO, 2016)

3.2 Economic Activities

The economy in Jericho is dependent on several economic sectors, mainly: the
employment sector, which absorbs approximately 38% of the city’s workforce as stated in
figure 1, (Jericho Municipality, 2015). The main sectors of employment are: 1. Workers in
the agricultural sector. 2. Workers in the trade sector. 3. Workers in the industrial sector. 4.
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Former workers in Israel. 5. Workers in the services sector. 6. Workers in the employment
sector. The figure below illustrates the percentages of employment in each sector, with the

agricultural sector as a major one.

2%

B Employment Sector
Agriculture Use

M Services Sector

M Israeli Labor Market
Trade Sector

B Industry

Figure 3: The distribution of the Economic activities in Jericho City (Jericho
Municipality, 2015).

However, the unemployment rate remains high, and most worker groups are affected by
the Israeli restrictions and procedures, as well, especially for those working in agriculture

under increasingly scarce water resources. (Jericho Municipality, 2015).

3.3 Water Status in Jericho

3.3.1 Water Resources:

The Jericho district depends on only one freshwater source, the Ein Sultan natural spring
that produces 6 million m® of water per year. Jericho Municipality provides the residents
with the spring's water through the public water network established in 1955. This water is
allocated among three major user sectors: 49% of is used for agricultural purposes, while

the remaining 48% is directed for, mainly, domestic and touristic uses, Table 3 shows the
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amount of water consumed through the network according to type of use; the percentage of
water loss through the network reaches about 23.7% (Jericho Municipality, 2015).

Table 3: Amount of water consumed by the public network (Jericho Municipality,

2015)

Domestic 163.8 69.1
General 4.3 17
Agricultural 15.2 6.4
Commercial 12.6 5.3
Agpat Jaber Camp 5.3 2.2
Total 237.2 100

The spring water is being distributed in specific quantities among the public water
network, the agricultural channels and 'Ein as Sultan camp water network. Although the
average water consumption is relatively high (281L/c/d) and the cost per Liter is low
(0.255USD/L) compared to other Palestinian districts (70-80L/c/d andl USD/L
respectively), Jericho suffers from increasing water shortages and inequitable access to
water among inhabitants and farmers. Our findings indicate that these dilemmas come as a
result of several factors, which mainly include the private ownership of natural springs, the
un-monitored drilling of wells by farmers and inhabitants, and the weakened management
of the available water resources. (Jericho Municipality, 2015)
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Figure 4: Ein as Sultan spring (WEDO, 2016)

Furthermore, there are 4 public harvesting reservoirs in the city. Their combined capacity
reaches to 4,500 cubic meters (Jericho Municipality, 2015). Moreover, Ein as Sultan spring
is supposed to be publicly owned by all residents of Jericho city, but until today, and
despite the public ownership laws, its ownership remains limited certain people (Jericho
Municipality, 2015).

3.3.2 Water Uses in Jericho

The amount of water consumed in Jericho city in 2009 was approximately 2,031,363 cubic
meters/year; equivalent to 169,280 cubic meters/month. Thus, the rate of water
consumption per capita in Jericho was estimated at 225 liters per day. Moreover, the price
of water in Jericho is the least among the Palestinian territories, as the cost of pumping the
water available from 'Ein as Sultan spring is low; each cubic meter of water costs only 1.4
NIS (Jericho Municipality, 2015).
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However, the amount of water used in agriculture, which was estimated (in 2009) at
229,680 cubic meters/month, reaches farmers through agricultural channels at specific time
periods. Moreover, a farmer can irrigate his land directly with the amount of water he
received through channels, or he can keep it all or part of it in the ponds. The irrigation
network consists of five channels (a, b, ¢, d, ¢ d); each of which receives a certain amount
of water. In addition, 99 private artesian wells are located in Jericho city, which are used

for agricultural purposes (ARIJ, 2010).

Large quantities of fresh water resources in Jericho are used for agricultural purposes.
Figure5 illustrates the proportion of fresh water, pumped directly from Ein Sultan, used for

agricultural and domestic purposes in Jericho.

M Ein es Sultan Camp
Domestic Use

M Agricultural Use

Figure 5: Allocation of Ein as Sultan spring water quotas, 2015
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Chapter 4:

Materials and Methods:
4.1The study tool (water governance assessment tool):

An abundance of papers in literature introduce different frameworks and models for the
assessment and understanding of the governance of water. Adopted from Bressers et al.
(2013), extensive lists of evaluative questions are answered to assess the extent, coherence,
flexibility and intensity of the governance system. Based on the answers to these questions
the evaluator reaches specific conclusions as to whether the governance system, through its
five dimensions, has a supportive or restrictive influence on the given policy issue, project
or program. As a first study, this thesis focuses on the extent and coherence of the
governance system in Palestine, through an in-depth case study in Jericho district.

4.2 Sample selection and data collection

Jericho district was selected purposively as a case study to explore the water governance
system in Palestine. The choice of Jericho allowed and in-depth exploration and
understanding of the various components of the water governance systems in Jericho is
representative of the socio-economic, demographic, political, and agricultural
characteristics of Palestine as a whole. These representative attributes also allowed the

generalization of our findings from a single case (Gerring, 2004).
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The qualitative data was collected, during April- June 2015, through in-depth interviews
with key stakeholders and through document review. The key stakeholders were identified
as key actors in the wastewater governance and reuse in Palestine. Based on the questions
in the GAT, an interview guide was designed to facilitate data collection and analysis. All
interviews were conducted by the first author. Each interview lasted on average 30 to
45 minutes. To ensure privacy, respondents were interviewed alone at their workplace.
Before proceeding with the interview, the aim of the study was explained to all
respondents, and informed consent to participate was sought. All interviews were tape-

recorded, and extensive notes were taken during the interviews.

In total, 12 in-depth interviews, with the representatives from key stake holders (as shown
in the results section) of wastewater reuse, were conducted. The interview respondents
included the policy-makers in the water and agriculture sectors, namely the Water Sector
Regulatory Council, Palestinian Water Authority and the Ministry of Agriculture, as well
as local government representatives from the Jericho Municipality. Moreover, water users
and potential treated wastewater users were interviewed: The Ministry of Tourism,
Farmers Union, and managers of wastewater treatment plants. Finally, we consulted and
met with religious scholars to identify and explain the social acceptance of the reuse of
treated wastewater by the public. Furthermore, relevant policy documents, scholarly
articles and reports regarding water were reviewed, in order to understand the interplay
between the different stakeholders and sectors, thus triangulating our data collection

methods.
4.3 Data Analysis and interpretation:

All interviews were transcribed in Arabic and subsequently translated into English.
Transcripts were then matched with the notes taken during data collection. Further, all the
transcribed text was coded based on the abovementioned three research objectives of the
thesis. The various governance factors affecting the reuse of treated wastewater, were
identified: first based on the responses of the respondents, then findings were corroborated
in light of the reviewed policy documents and researchers ‘knowledge and experience in
the Palestinian water sector. For organizing and reporting our findings, the assessment tool
was not applied as a strict theoretical framework, but rather as a theoretical lens, which
was used to address the most influential dimensions and criteria for the specific context of

the governance of treated wastewater reuse in Palestine.
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Chapter Five:

Results and Discussion

This section outlines the main factors influencing water governance in Palestine, presented
in four sections: 1. Overview of water status in Jericho, 2. Actors and their roles and
interactions in the governance of water and wastewater, 3. Cross-sectoral issues related to
the governance of treated wastewater reuse, and 4. Obstacles and opportunities towards the
implementation of treated wastewater reuse. The findings are presented and elaborated in

light of the four criteria and five dimensions of the governance assessment tool.

5.1 Actors and their roles and interactions in the governance of water

and wastewater

There are various actors in the Palestinian water and wastewater sectors. For the sake of
focus, we identified the main actors that have a direct role in the development,
management, and use of water and wastewater: At the national level, the main actors in
policy-making and overall management of the water sector are two governmental bodies,
namely the Palestinian Water Authority (PWA) and the Water Sector Regulatory Council
(WSRC), which were established in 1995 and 2014, respectively. Municipalities are the
main actors of the water sector at the local governmental level. PWA is also the main water
provider to the Municipality, which in turn manages the provision of water services. The
Ministry of Agriculture is both the main national actor of the agricultural policy-making
and it also regulates water uses by farmers. The Farmers Union and the Ministry of
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Tourism are the main end-users of water other than the domestic use. The Farmers Union,
Ministry of Agriculture and Ministry of Tourism are main potential users for treated
wastewater. The actual reuse of treated wastewater by these potential users is affected by
social authorities such as religious scholars. Table 1 summarizes all the identified and

actors involved in water and wastewater governance in Palestine:

Table 4: Actors and their roles in water and wastewater governance in Palestine

Water policy and | Palestinian Water Authority Managing water resources, preparation of
management (PWA) water policies, strategies and plans.
Proposing water allocations for the various
sectors, protection of water sources, licensing
of water resources, and drafting of bylaws
and water regulations.

Water Sector Regulatory Monitoring and regulation of water
Council (WSRC) production, transportation, distribution,
consumption, and wastewater management
aiming at water and wastewater services
quality and efficiency at affordable prices.

Agriculture Ministry of Agriculture Drafting of agricultural related laws and
policy and legislations; management; provision of
agricultural agricultural services provision; regulation of
water irrigation water use; supervise of treated
management wastewater reuse.

Local Jericho Municipality Water service provider; management of local
governance water and wastewater resources; implement

water tariff setting; management of
wastewater treatment plants’ operations

Water users Palestinian Farmers Union Organization of farmers; water user
Ministry of Tourism Water user; management of water use in
tourism

Wastewater treatment plants Water user; implementer of treated
wastewater reuse

Social Religious scholars Religious interpretation of the use and social
authorities acceptance of treated wastewater, awareness
and education

The findings from the interviews indicate several issues related to the distribution of roles
and responsibilities among the multiple actors of water and wastewater governance. For
instance, the role and responsibilities of PWA are overlap with the role and responsibilities

of other actors such as WSRC and the municipality:
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“PWA is the body responsible for policy making, planning, and monitoring of water-
related service delivery, as well as providing water services. WSRC is responsible
for the regulation of water services. The foreseen national water company is to be
the water provider instead of PWA.” (WSRC, interview 4)

Moreover, there are unclear roles and responsibilities on the management level of the

natural springs in Jericho district and its surroundings:

“The underlying problem of water availability and access in the district is water
resource management. The natural springs are owned by individuals, not by the
state. This leads to the exploitation of resources and makes management
responsibilities unclear and roles unidentified. Thus, no one can be held accountable
or responsible for the poor management of these resources.” (Jericho Municipality,

interview 2)

Similarly, the responsibilities and accountabilities regarding the decision-making,
management and service provision processes in the water sector are unclear and
fragmented. A major indication of this situation is the dominant role of PWA in most of

these processes:

“PWA is a key player in policy-making, project planning and implementation, as
well as water services provision... How can PWA monitor its own work against its

own laws?”’ (Water and agriculture expert, interview 8)

“Until recently, water laws were not being updated regularly and are in conflict with
each other. There were no specified or assigned roles and responsibilities in the laws
to who should have the responsibility of management and provision of water

resources.” (PWA, interview 3)

Furthermore, the relevant laws aren’t updated and modified according to the needs and
changes in the sector, and although there are laws in place regarding wastewater treatment
and reuse for agricultural purposes, in the Palestinian water strategy, the strategy remains

unimplemented.
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The same situation applies to the ownership rights regarding natural springs, which is not

dealt with in the new Palestinian water law:

“Although there are newly updated water laws, the outdated Ottoman law regarding
the private ownership of the water springs still holds in Palestine. The new laws do
not tackle this issue which amplifies the mismanagement of water resources and the

inequitable access to water.” (Municipality, interview 2)

Looking at the above findings, it can be observed that there are many actors, levels,
responsibilities and legal instruments and thus the extent regarding these dimensions is
assessed to be supportive to implement the reuse of treated wastewater. However, the
coherence regarding the actors and the legal instruments is low, since there is an evident
overlap of the roles and responsibilities of different actors as well as the provisions of

different laws and regulations.

5.2 Cross-sectoral issues related to the governance of treated wastewater

reuse:

The actual use of treated wastewater by farmers is affected by three major socio-economic
factors: 1) There is very low acceptance by farmers to use treated wastewater to irrigate
their agricultural lands. This is due to their belief that the use of treated wastewater is not
religiously appropriate, and their perception that treated wastewater is harmful for their
plants: “It is Haram in our religion to irrigate our lands using wastewater. Freshwater is

healthier for our plants” (Farmers Union, interview 1)

However, interviewing an Islamic scholar at a leading Palestinian university showed that in

Islam it is permissible to use treated wastewater for irrigation, provided that it is treated
properly:
“Yes, we can reuse it to irrigate all the crops in case it has been treated scientifically
in a correct way. A decision was issued from the Council of Senior Scholars in Saudi

Arabia, the highest scientific body as long as it is processed correctly and do not
keep anything from impure and harmful substances and the decision also includes
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the possibility of reuse it for drinking as well as the purification was in a correct way
and not have a smell, taste and color. “(Academic Islamic Scholar, interview 6)

2)The pricing policy for treated wastewater is not flexible for encouraging its reuse. The
cost of purchasing treated wastewater compared to freshwater for irrigation is significantly
higher, which leads farmers to purchase freshwater for irrigation rather than treated
wastewater. As reflected in several interviews, there is a need for the water providers and
policy makers to take into account this pricing dilemma that hinders the reuse of treated

wastewater by farmers for irrigation:

“The cost per cubic meter of treated wastewater is significantly higher than that of
freshwater, especially in Jericho district where water prices are relatively low. This
hinders farmers greatly from purchasing treated wastewater even if they accept to

use it in principle” (Farmers Union, interview 1).

“Water Regulatory Council faces a big challenge in the tariff of freshwater and
treated wastewater in Jericho. Since freshwater is relatively cheap in Jericho, then
the tariff on treated wastewater should be significantly decreased to encourage

farmers to purchase this treated wastewater” (PWA, interview 3).

3)The use of treated wastewater by farmers is also hindered due to lack of legal and
information-based policy instruments in the agricultural sector to change the status quo of
using freshwater for irrigation. The agricultural share of freshwater could be directed to
human consumption, if treated wastewater would be reused for irrigation. However, there
is no policy or public awareness to incorporate the use of treated wastewater into laws,

other policy instruments and water use practices.

“Jericho suffers but from poor management of water resources. Therefore, private
ownership of water springs should be abolished and laws and legislations should

enforce using treated wastewater for agricultural purposes.” (PWA, interview 3)

“The use of treated wastewater by farmers can be encouraged if they were convinced
that by the use of treated wastewater (secondary treatment) will substitute the need
of fertilizers, given the cost remains higher than that of freshwater. Here comes the

role of farmer’s union and Ministry of Agriculture to influence the farmers.”

(WSRC, interview 4)
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“Eventually farmers will have to use treated wastewater, because freshwater
resources are diminishing, and they will be convinced of its good quality for
irrigation, especially after the Palestine Standards Institution reported the excellent
quality of treated wastewater in Jericho. However tremendous efforts are still needed

to achieve this.” (Former agricultural minister, interview 7)

Interplay of cross-sectoral issues also shape the low intensity associated with the non-use
of treated wastewater by farmers. The unwillingness of farmers to use treated wastewater
comes as a result of a predisposed and inherited belief that this water is not appropriate for
agricultural irrigation, which shapes their current behavior, although it is lawful according
to the Islamic Law (Farooq and Ansari, 1983). Moreover, the lack of flexibility in the
existing pricing system and the lack of appropriate infrastructures and resources further
augment the dilemma of the high cost of purchasing treated wastewater and the lack of
enforcement by laws and policies. Policy-makers and actors in all sectors involved in the
governance of wastewater treatment and reuse should facilitate and provide an extensive,
coherent and flexible environment for farmers to be able to use treated wastewater for

irrigation (Sanz and Gawalik, 2014).

5.3 Obstacles and opportunities towards improving the implementation

of treated wastewater

The findings of this thesis show that Palestinian water and treated wastewater policies and
strategies do not specify water allocation for the various purposes: domestic, industrial,
touristic and agricultural. It is one pool for all uses that creates conflict and affects
accountability among stakeholders. Moreover, although there exists a strategy (Decree
No.14, 2014), the guidelines on using treated wastewater remain missing in the Palestinian
water law, thus hindering its implementation. Hence, the current instruments for governing
the reuse of treated wastewater should be updated and enforced:

“There are no specific laws on the reuse of treated wastewater for irrigation,

although our strategy is for treated wastewater to account for 25% of total water

used for irrigation by 2017” (WSRC, interview 4)
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However, reviewing the strategies (Decree No0.14, 2014), indicates that this treated
wastewater is to be free of pumping charges for primary and secondary treated wastewater
for irrigation. This is considered to be a flexible measure provided by policy-makers to
encourage farmers of using treated wastewater for irrigation. This, however, remains a
strategy that is not yet implemented. Policy-makers should work together to implement this
strategy along with water providers to facilitate the reuse of treated wastewater.

Inter-sectoral laws can be pivotal instruments to bring together existing actors and their
networks towards improving the implementation of treated wastewater reuse. Although the
extent of Palestinian laws and strategies is well defined, their coherence remains an issue.
The above results suggest conflicting strategies between water and agricultural sectors, as
well as the absence of an enacted law for the reuse of treated wastewater. Hence it is
important for policy and decision-makers to pool their efforts and establish inter-sectoral
strategies and laws that allow flexible and transparent coordination and cooperation among
stakeholders for the reuse of treated wastewater. The approval of the water and treated
wastewater laws and strategies by the highest governing body, i.e., the Legislative Council,
is crucial for the effective implementation of these laws and policies. The Legislative
Council plays the role of the Palestinian Parliament by making the regulations in all sectors
including water laws and legislations. No law can be passed without the approval of the
legislative council in Palestine, however the Legislative Council is currently not
functioning (PLC, 2015).

“Many water laws are in conflict with each other and some override others. Even if
the newly updated water law is in place (drafted) and takes into account the reuse of
treated waste water for irrigation, , it cannot become a law to be implemented and
enforced with the absence of the Palestinian Legislative Council” (WSRC, interview
4)

Given the water status in Palestine, suffering from resource scarcity, geopolitical
constraints, weakness of the water sector, lack of inter-sectoral cooperation, as well as
fragmented water laws and policies (Abu Lughud, 2013; Mizyed, 2013; Abu Madi 2006),

more efforts on improving the governance of water and wastewater are needed.
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Furthermore, establishing a wastewater treatment plant undergoes complex procedures and
processes that result from Palestine’s lack of control over water and land resources due to
Israeli occupation. To build a wastewater treatment plant in the Palestinian territories,
Israeli approval and licensing is required, through the Joint Water Committee between
Israel and Palestine that issues all permits and approvals for building water structures in the
West Bank (Selby, 2013). This, however, is a lengthy and complicated process. Our results
show that licensing procedures is an impediment for governing the reuse of treated

wastewater:

“We applied for a license and approval to build a treatment plant in Jericho since
2010, and it took many years to receive the approval. .... Although the treatment
plant is established, we still lack the appropriate infrastructure and wastewater

collection system.” (Jericho Municipality, interview 2)

Another obstacle regarding the functioning of the wastewater treatment plants is the lack of
appropriate infrastructure. A wastewater collection system is needed, which is still missing
in Jericho district. Since no progress was made on building the infrastructure, the number
of collection cesspits increased dramatically in the recent years. This, in effect, shows that
the resources for governing the wastewater treatment and reuse are insufficient. Significant
investments should be made collectively by the various stakeholders to provide the

necessary infrastructure.

“Because we lack collection infrastructure, people had to build collection cesspits
over the past years. This hinders our efforts towards treating wastewater in the
district. ” (Jericho Municipality, interview 2)
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Chapter Six:

Conclusions & Recommendations

This thesis has three objectives that are related respectively to the actors, cross-sectoral
issues and the obstacles and opportunities regarding the governance of treated wastewater
reuse in Jericho. To reach these objectives, the criteria and dimensions of the governance
assessment tool (GAT) were applied, mainly in terms of the extent and coherence of the

dimensions.

The assessment reveals three governance-related factors that indicate a restrictive
governance system: First, there is weak coherence among the various actors that are
involved in the water and wastewater sectors, reflected in their overlapping and unclear
roles and responsibilities. Second, the extent and coherence of instruments is low, as
indicated by the absence of updated and approved laws, especially dealing with treated
wastewater reuse, and by the pricing mechanisms that do not encourage the farmers to use
treated wastewater in irrigation. And third, there is low extent in terms of resources, since
there is inadequate infrastructure and social acceptance towards using treated wastewater
for irrigation.The design and conducting of this case study, including data collection,

analysis and interpretation, in a district that reflects the Palestinian water status and
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governance regimes allows generalization of results to the overall Palestinian context. The
use of an assessment tool and framework also allows transferability of the study approach
in similar settings in the MENA region. Therefore, further research using the governance
assessment tool for other local, regional or national cases on the governance of treated

wastewater reuse would be highly relevant.

Based on specific assessment results on the governance system of treated wastewater reuse
in Palestine, policy-makers and decision-makers should look into improving the separating
and clarifying the roles and responsibilities of the actors involved in wastewater treatment
and reuse, as well as providing the necessary legal, economic and informational
instruments that can facilitate the reuse of treated wastewater by the end-users. Treated
wastewater is now being considered as a new source of water that can be used for different
purposes such as agricultural and aquaculture production, industrial uses, recreational
purposes and artificial recharge. Using wastewater for agriculture production will help in
alleviating water scarcity and reduce the gap between water supply and demand.
Wastewater treatment is the most economically and environmentally sound option for
augmenting water supplies. The major obstacles issues for making wastewater treatment
effective include maintaining a regional standard of treated water quality and building and
renovating sufficient sewage infrastructure on the West Bank and in the Gaza Strip.
Coordination between all related institutions such EQA, PWA, MOA, etc. should continue
to finalize the concerned standards. They should also fully cooperate to implement the
needed wastewater treatment and reuse projects in Both West Bank and Gaza Strip.

The Outcomes of the Stakeholders and Experts Review was summarized to answer

the water and wastewater challenges as follow:

The water and Sanitary Sectors in Palestine face tremendous challenges which make good
governance of those sectors poor. In order to be able to understand the challenges facing
the water and sanitary sectors, intensive interviews were conducted. Those interviews
included stakeholders from the government, the municipalities, the farmers, water and
sanitary experts, academics, Muslim religious leaders and the civil society. The outcomes

of those interviews are summarized as follows:
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Water Sector Governance Challenges:

1)

2)

3)

4)

5)

6)

7)

8)

9)

All water resources development and projects in Palestine are controlled by Israel.
Projects in areas classified as A & B requires the approval of the Palestinian -
Israeli Joint Water Committee (JWC). In areas classified as C, the approval of the
Israeli Civil Administration is needed for granting Construction Permits. Both
approvals are very difficult to obtain and takes long time. Donors insist on those
permits and approvals before they approve using their funding for the projects.

High percentages of unaccounted water leads to further water shortages in
Palestine.

Israel keeps accusing the Palestinian poor management of the sanitary sector while
at the same time rejecting or delaying granting the approvals needed to go ahead
with building and improving the sanitary sector.

Investment in the sanitary sector is very costly and also requires public awareness
of those projects.

The World Bank report “Assessment of Restrictions on Palestinian Water Sector
Development” in 2009, highlights the Israeli obstacles for the Development of both
the water and sanitary sectors in Palestine.

The National Council for Water was formed and headed by the Palestinian
President. This Council never met. As a result, the water sector deteriorated.

The Palestinian water authority played different roles from a regulator to planner to
projects implementer to policy maker to bulk water supplier. This created a conflict
of interest.

As a result of the water sector reforms needs, the Palestinian Water Authority
(PWA) responsibility moved from the National water Council to the Cabinet and a
Water Service Regulatory Council (WSRC) was formed. The PWA will become
the regulator and the WSRC will supervise the Water Service Providers whether
municipalities, utilities, etc.

The Palestinian Water Authority conducted a comprehensive audit for the water
and sanitary sectors in Palestine in order to do the reforms needed for both sectors.
The audit founded that “there are many by laws related to water and sanitation in
Palestine. Some of these by laws go back to the Ottoman time, while others are
dated back to the British Mandate, Jordanian time, Israeli Military Orders and

finally Palestinian laws”.
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10) A committee representing the Ministry of Local Government Affairs, Ministry of

Finance, Ministry of Planning, Universities and the Civil Society was formed in
order to carry out the Water Sector Reforms needed for Good Water Governance in
Palestine. The Committee carried out an Institutional water sector review. The
review founded that the water sector management was managed by different
bodies. This included National Water Council, Palestinian Water Authority, West
Bank Water Department, Jerusalem Undertaking Utility, Bethlehem, Beit Jala, Beit
Sahour water and Sewerage Authority, Municipalities, Gaza Coastal Utility,
Ministry of Agriculture, Water Service Providers, Private Water Wells mainly for
Irrigation, etc. All Institutional water sector are working under different laws due

to the absence of central water resources law to facilitate each role of them.

11) The ownership of existing water resources in Palestine varied between private to

municipal to public to governmental. This is due to the fact that laws from different
political eras still exist in Palestine. This makes it very hard to control the Water

Resources.

12) The West Bank Water Department by a Cabinet decision was converted to a

National Water Company to supply bulk water quantities to the water service
providers. Unfortunately the price of water supplied to the water service providers
via West Bank Water Department was cheaper than the real cost, which may

jeopardize the company to high risk.

13) Drilling new wells by the farmers, some of them are licensed and others are not

licensed, leads to poor governance of the water sector.

Wastewater Sector Governance Challenges

1)

2)

All sewerage projects in Palestine face the Israeli requests for approval to connect
the settlements. This request rejected by both the Palestinian and the donors.

Sewage collection systems in Palestine cover less than 35% in West Bank and
72% in Gaza. The majority of the Palestinian residents still use infiltration pits to
dispose their sewage. Sewerage systems are very costly to build and operate and
require large investment. Donors insist having sewage treatment plants before

approving the sewage collection systems.
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3)

4)

5)

6)

7)

8)

9)

The municipalities are responsible to treat their sewage to the secondary level.
After that, the effluent becomes the responsibility of the Palestinian Environmental
Quality Authority with responsible to make sure that the treatment and disposal of
the sewage does not cause any pollution to the environment. Ministry of Health is
responsible to make sure that the treatment of sewage and disposal of the effluent
does not cause harm to the public health.

The municipalities and utilities who received funding to build sewage collection
and treatment systems lack the capacity to build and operate those systems. This
required the PWA to initiate training programs to build the capacities of the
wastewater service providers.

In some areas of Palestine like Jericho the water tariff is much cheaper than the
cost of sewage treatment. This creates big obstacles towards promoting wastewater
reuse.

The Palestinian date farmers claimed that they are using fresh water to irrigate
their dates in order to compete with the Israeli date farmers who are using treated
sewage to irrigate their dates.

However, the farmers hesitated accepting the treated sewage claiming it is
forbidden in Islam. The PWA has to clarify the position of religion which does not
object using treated sewage to different purposes including possibility of drinking
the effluent and use it for Ablution (Wodoa) if treated sufficiently for those
purposes.

Lack of awareness programs to promote reuse of treated wastewater by farmers
and acceptance of the public to buy goods irrigated with treated sewage.

Lack of Public — Private partnerships in the wastewater sector. The water sector
needs guarantees not to lose their investments if they decided to invest in the

sanitary sector.

10) Lack of existing laws to enforce the reuse of effluent by farmers. The Palestinian

Constitution does not force the farmers to accept using treated sewage to irrigate
their crops. In addition, all water laws were approved by the Palestinian President
and still need the approval of the Palestinian Legislative Council when the time

allows.

11) The sewage Tariff can be unified in Palestine while the price of effluent could

vary due to operation and investment costs. This is to be decided by the PWA.
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12) The farmers will be responsible to cover the costs of tertiary treatment, while the
municipalities (polluters pay principle) will cover the cost up to Secondary level.
13) Secondary effluent can be used for restricted agriculture while tertiary effluent can

be used for unrestricted agriculture.

Motivation of Wastewater treatment and reuse in Palestine

1) According to the National Water Strategy, the PWA stated that “due to
government incentives for treated wastewater reuse, the increase will be marked in
the year 2018”.

2) Some touristic enterprises (Inter-Continental Hotel in Jericho) is treating and
reusing its sewage for recreation.

3) In order to promote the wastewater reuse, the Palestinian Government decided to
provide the treated sewage (effluent) for free of charge to the farmers.

4) The Palestinian Standards Institute has developed good standards to control the
wastewater treatment and reuse that can be used by ministry of health and ministry

of agriculture for safe guarding the health of the users.
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Appendix 1: Interview with the Eng. Ghazi Al Naji, Director of water and wastewater
department at Jericho Municipality
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Appendix 2: Interview with Dr.Shaddad Al Attili, the previous minster of Palestinian
Water Authority
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Appendix 3: Interview with Mr. Kasim Abdo the Deputy Minister assistant for natural
resources affairs of the Ministry of Agriculture
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Appendix 4: Interview with Dr. Mohamad Humaidi, the Executive Director of the Water
Sector Regulatory Council

gueall B dana ) $SAl) aa Allsa

— AUl gole ¢ aall dad ) gSall xe dllia Lgia bag ) dbae A OO Jery Caed 28] dasa ) ¢iSa ;0 Gl
o Y g olaall 500 i (& Lo b B3 sall JSLERN O S5 el alls ¢ s Dl ) i
3 ) aa gl aill g 2418 45 Wogas Al e s caun gl dihie ¢ dalall AL oy oluall
oo Jie Al olias @llia 5,aV0 ¢ g a5 dals A8k o aadll il glaludl (e dey ga ddlaial)
Aol )50 950 5 all i 0650 Ji s Al JaY am gl jaaall o GUalu) e (S0 5 deay 5ill 5 & g0
275 e Jeany lag b a8l o LSl s Ddall obiall (g st cinSa ia (g 5ile6 () os @i gl o J JU
Ghliall 8 slaally (i dllis IS ) lail) iy (s AV Bhaliall dpuilly L) puY) Jomally 4 Jim 138 5 Ly

¢ Led 5kl ) siall Ay Al 13lal gy Loy ,L A3 o Laaled (o)) ) L ¢ 5 AY)

x50 Y Slaladia¥) aead Caadi - gplandd 3 e o 8l Lia gy 281 Ll e eIDiul) Ly i 1 s ) 53S0
Bhalie (Al ae 4 )lie olpall jrs Ao )30 danilly 485 yre LS 1S ) 4y Jladedie liadyl S G apdl L
& el el A U G iall ¢ lag ) (8 il da g Bl Gy 5, ST J80 B (gl médie dduall
Ol llia zaal Gy U< axy cpe ) 3all 5 LRl Ganas sluad) Caend Cpilaiall (o) die dualall AEL 5 il

coa 8 05 AY) Gand) 5 panll Gad hsaas Ll is s maal 43138 (e a8 Y1y dald del ) )
L) 2 5 VITHad 5 (050 G s aS s Calldl

5Ty 3 sana ddlaie gl el CilS @Y padl (mad Gl Andadal) Adalll) ¢ A8 da g Y deas €0
o s b s S e sl Al ¢ R LIS dlia

$ el )l dalu o) olaall ddali HLY) éa e Jsgasall 58 (e gSa s Caaldl

il sl Ul e 5585 s 6 i st ) ¢ Al oLl AL e )
€AV jia g smge b g0 Ledel 3 Al s uald)

cos gl s Y deaa g0l

¢ Loyl Aabie 3 5l )oY Alaie 8 del ) 3l Al slaall Akl g0 La s calll

&MJ}JL«J‘blT.\AMJJ.AAA.})}J%it@%&&\)}\ﬁ)\)}}cw‘mﬁDM\OQJJM‘ :JA;.AJ}SSAS\
= iiall

?DIT}AM w@u&m}&;\)}\’&)\)}hﬁdﬁ - Caalill

7 @iy gadd 7000-6000 (M ss 2235 & pall (e daie L sl 32 53 pal) LIKEY) V) cdana 5588 1 Caalil
slall (5 iy dgall cpe die (g sall Galill Cand S -Gl (e dai (ge S Ly gias CanSe i (ke
vuﬁ.ﬁ u,g\ 0l ol,).A]\ ¢ le.\ﬂl_}

352 sall (a8 VL 138 %650 GBhliall Gy (A (355 olaall (8 Bl o (plali ple S taeae S0

OV s A aa g Y A, (el e e DUkl gl o el 5 Al ) oS5 a8l Fs SN € ) gl

59



DA e g Vs (il B U Y e (5131 )5S slaally L 50 Al : il
. c«‘éai‘}fa.gc\‘)_}l\bL*J\gé;WJ}ﬁﬂ\

wwwbw\q‘)ﬁﬁ:&Au‘déﬁ—‘&&\g‘)w‘l.@:JAAA‘)J:\SJ“C)AM.A\JA-‘ ol elay ¢ Caald)
Leit ph Lo 555 Glalud)

@Mea.qw‘)}\sﬂ\

@&M\GﬁwﬁJ\EJP}A).\C@)\@@M\M\}‘\;})\M@&M;M\}Aﬁuy\C'_\;L\j\
10000 e sind Adasall 5 Aealall sbaall (10 i g3 cuafa ;0200 Aasall ) Jead A Al o) JE U g 5l
¢ olaall Adalis oo Lo Aadlaall 2y daalad) slaall (1o s 3 xS yia

o Aallas sla (55 O ang 2017 & el 3 s G %25 s Yyl el i raenae sl
Ala o Aasall (e A AT slaall Wil (g1 jabiaddl aaf Aalladll sbaall (5585 () pub) llas @llia Zoai) i)
Rl 5 gl 100 ATl ool 5 (55 e anad sl iy g1 el 5 L) s e il e

o) Aalad) slaal) mllad () Leale Zoalidl (Y 400N Aadlaall () ady

fophndsy Aallaall 8 2515 s e s Ja ; Calll
OV s aa e Y rdesa ) gSall
§ A0all oliall (e A& Leidd IS Aallaall sbiall o) pla & ) Jall o sy ) 558 (a3 131 28 655 a1 Caalal)

e o) HEAL B2anY) (e Agiicin Lol Jadi Lgxdyy ) olall 485 (o @B 131 Y1 oY AS) ¢ dana  giSAl
£ 55 tmn COeSa llia ¢ | S A1 3l ga 5 gind LY (lams pdiie ) dadlaa olaa ¢ o I gling del )50
el G peall ol 83 5 3o () 5 A slaiS LSl Aalay il 1) 4 il

?\A,U\ Oe Jala : C\;L)l\

QéﬁMB@J\QQEWY\tU&\@A;&ch\Q&WYQﬁ@%JmM#(J;MJJKSﬂ\
Celadiul sale Y il e LA

faalla oa ¥ oY Ja - daalll

d.\;_\“d}&ﬂ\c\ﬂd\e\&u\ﬁ)ﬁu&uug@\)wdg\:umo\én&t:dm;.l&)\)ﬂ\u&d.ﬂAAAA‘)}SSJ}\
LS aae Qe (Y agaal o055 ealing Gued Alile o) Cume 55 Y LY Aadleall elpall alasial (1 (5 slans
Aiall il 5 13) 5 Al by 381 ¢ )2V (I sbaall Jlas ) Jad (e Sl 3 5 olsa Al Lindla 13gd (5 51 olsall

i i O 5 O g 1agde L)l (Al slie (8 Al llin () 5Siu adl) Al

Y1 120 (3uday 2017 (B ) (sl ()5S of @55 Ja 1 Caalill
£0 508 (gl 12ana ) giSal
12017 o 2an 058 dllia o) el il aall)

£ 2017 8 0558 Y o Al sLoal AL ) 5 Bl ) 05 g A 0 Y ;e
Qst‘L:A?MM\ A_QJ.AS\ a\,}d'&%\;

fleale & )l all Jlaal Sy da s Caalill

60



¢ it Y Ll (s ik Wl gl dall agm Sl o ey 138 3 Caalll

@Mea.qw‘)}\sﬂ\

€1 s Aallaall oludll PRERIE o &_)U.A\ e a4l aaall o gl &AA}:I?X Jalal - aald)

A g Cannd LV €ar Y ¢ dema i€l

faallas QLLMJMOJM\@A&;M\J&M\ 3)\)}6#‘2 Jalale

L3l obsall als (J 55 Latie ¢ olpall &dabs g Al 5 5) 55y Ghpnsiill (i 5 ppeaill e Jla 138 1 dasa 53S0
g (aal) delin) Joal) glkd 5 e e Uaill maen go Jond o) (g siall (o slaall 038 alasid e andiins
dale e I3l s 5,8 cilaladind dlling gl sl Juee Jie clbaldle Aalbeall sbuall ge Aailil olsall (585 ()

e Uaill puan g GGt (ol slsall

¢ snaal) Ao el il gally eladl) (g 53 Ja o Caaldll
celad) A 4 s o Y aaadh sluall o 9386 an 5y Y : desa ) 53S0

5 Jamg Ui (95 AL (5l Aislaa Lonsan (S5 o) il (ol ille Alia 44 Ll (IS 2002 ple : Caall
1 e i ikl Galadl e da JalS

Al 5 no il Gaal) ielad 3oy obaall pUsd i Dlm s i 5 il sl ulanal) (il saama S0
OlSe Jadins Cua daika gll olaall 4S50 58 5 (Alaadl il )z sall g aaasill (ulae g5 48,11 5 il oLyl
1S slaal) Al | s pall 30US aeans ks € sladl) e ol e 43y (o) 13 5 (o) Aol slue 5l
Tty s 55 L W) oleall ALl () Cam (el (s i (V) Ll 3kl g el g St gyl e

g sl s A8 ) (alae i 5 (0l B 5 Al

el b i Gl o i Ja HgiSa s daald)

O s s IS ) (g giaday W ) iy g Gl dbally 7 gum g pae iy Jy bl ad ¢ deas ) giSA)
S0 o113 OS5 a3 i IS (i g a1 13 AL Lo 3L (il sl () e s (il nns
Sy (A5 LS5 oball () 538 e (im e W Ao 30 (58 (8 ) sal Al ()5S 8 ry ¢ R 1900 )la0 llia
J\ubjwé&&ﬁﬁoﬂj\)ﬁ}&u@\)qdmoéo\gﬁgﬂlﬂoﬂ\ﬁﬂ@@ﬁ&@m\ﬁ\w\ﬁ
?@Mcbj}\g&#ﬁﬁhﬁé@l\d;ﬁm\@bﬁeﬁéﬂ\;&;\.ﬂ\
w‘)(ﬁu_’u‘y\ﬂ\\Jujwehow\%w;\)ﬂ\‘wéjﬂhOJLAA;‘_)‘))”UASMJA;.A‘)JASJJ\
A ol Gladl o Y1 Al i i 05t i P e Aladl i ad
_@MJ‘MJJ‘Q}Q&JM\

?#ﬂ\a\ﬁ)ﬁsﬂ\dj‘;&@jo}ﬂﬂ\\&dﬁ;&\;\..J\
Mﬁeﬁﬁﬁ\‘)\‘)ﬁ\ds‘;cwus@m‘m;;\‘)&\dﬁwtm}C_\Me:_}JAMJJASJ”
cAoald 5 Jery aal aa 5 V¢ Qliladll a3 e 3l (o s g agle

61



Sl ol e Gllia (55 o qang 1) ;

7 ua g 3alad Jla )b &5 6 <l 5y 55 14 ) L palad) Qs Jle b Ll oad Da : deaa sS4l
cade by ) aaall A jal) e | S5 A Lt g 055 ol 158585 ) (a5 o o ) 35

PG llia o Aglad) die o 38N ) 8158 A) a5 JSLie @l ol Jssde) )30 550 55 cadd o) : Caallll

D3 S Jadat Lgal € de 305 s 130 13n JS ma a5k al 13 agn o Uy Canad IS5 : dena ) S0
a1 5 325 U ¢ e 5 LeiBg 5 (o pdiill Cdnall Al sald 134 Jaia

€ Aaldl ) olsal) Adalus il g s oo b Gadlacall ddane 1 slaall Jsa3 ¢ Caall

.L:SS‘\_‘\:L\]\ 3)\)}}:\%&\ aalladll u;)AuAcL)AM C}ﬁm@cw\m:\:ﬂ}wc aqali) - JAMJ}:XSJ]‘
sl sm 5 s oL Al e L 520l 5

Al o i Cas VYT Ja03 5 sa se obuall Slelinds oL (S ¢ Caalyl)

'QJM\}QFQGY\

?M\SJ\)JJ}JMJ@\BJJ}JJJ\& Jaf - caalld)

e 8N Al e alal il m Al s ) 5 5 Al dAaall e Lalil Gl i Aaiall 5 ) 3 daaa KAl
e 5o 3all padiy o g8l ) salall 03 5 lan 3 € dlaely gl alafid 38 Lghe KI5 3 S 558 ) JSIT YY)
M\BJ\)}JJ&\&j@}M\JGJﬁJ)@Me}SM\L')AR;J‘A'J\RAE\JS\O\L.'a,g\ds.gj

Al A 55 & Jodil) g ddasall Adaall slual) ; Caall)

A8l 50 )5 A s pase Al e el il 5 daall 3 ) 5 A g5 (4 dnall ol il : desa ) S
S0 A 5 3usa raali sbaall 7 5 A 22y 1 Caalil)

ke ) olall AS 55 A g 5use (A Aaladl 4 5 5usall 5 Al A gane 1 dana S0

$ ol da ol S5 )0 5 daalill

el aSaldl oa Gl dras ye ¢ Apald) (e A ghase (o4 1 dena ) 5iSA)

Lﬂe\aw\a&uj\&;ﬂ\eﬂﬂ\oJ\J})\:\.&:\JJ\BJ\J}UAh\Mdﬁc\ﬂﬂ\&uh\uwﬂ“C'_\;Lﬁ\
¢ oliall Jlsa Al

(o) s laalall) Galall g Uil (Rl 5 5135 5 a3 503 5) dnsSal | slias 2 ¢ dena i€l
¢ o dlay Sl da s Eaalill
COom Jla ) Al (5 O g (A8 Gulae 138 408 el aia g (R Y paaga gl e Y 1 deaa S0

ug‘;.ﬁ\)uyn_\.\gd‘;ﬁh‘)ubw\a& u\ \jj&upj\‘)d\umuy&l&cem‘)ﬁﬂ\@dwuéh\Q;u\
cwdﬁ#@\dﬁjM‘)&wG@%IOO@Md&uaw\ww\J\M\‘_Ad\él\u&(‘.\Lm;‘)‘,.\s.ﬂ\
ol

62



&M@Aaﬁia&%@%ﬁé&@\m@&;}‘sﬂ\J@J@S\h\‘ﬂcyu)ﬂ‘JAM)}SSA}\
i Rl e L 0100 Ll (e L L 5o il Lu i 131 (1 20

eﬁw\owﬁjﬂgﬂ\&s@qu\u&dﬁ&;\ﬂ\
¢ ndaual '\L'ékl.ld\cuu.‘”'éh)no‘,ﬁ..n&;&;\.ﬂ\

uﬁﬁhﬁ@ﬁ)ﬂuﬂu\@;&\u)@\cwu@%%&\muyg\slmo\_mn Y JAMJ)JSJI\
o) e (5585 o) S Y 1agd all dalany s (iU (8 (S puall Aalan Ll s 3 (il jall

4 et lia o o b ) se Wl ) o5 U o) g 8 dallae ddana Liniay o) ; Caallll

SLESY A3 lia g A3SE llia iy s e 5 AublasSl) Aadlaall 5 Al Jusnil Ala e llia bk © desa 50l
. L danal)

SR Al ) 4S5 &l Sl gdny Ja ; Caall)
adaaall oy Jaii Agllaa ) A8ISE 5 Agllea ) AAISE aas (o elle J gy o i) (Y and: deaa sl

dal e mad) a8 55 (b 2y g alad LS SIS0l 1 (o Lol i) slie il 5 olaal) Al el o ; Caalil)
Sl Jad Sy Ja J8) Aadleall sbaall (5S35 )

5 shaall o3 | a5 ) Sy i gin  Caall

&)\)Aomcuujwk_udu)’_ud\\_\aﬁjjjc_i)ﬂd\AAYJdA\thu;mSﬂ\‘sLu_:bﬂum.JA;.AJ}:\SA]\
| L g5 ks (ol sbaa s Jaih Lol S5 ks sladl) € i Allaad) eyl

€ 1aall alial) (e o) S 131 ool 538 o1y g1 3l U1 Sy i - iall)

i daay asg ol 1) e S

colae lia aa g ¢ Ll 3 g s doaall 81 Caall)

Ladd 0/ 20 Jie Ao )3l aadind sbuall (e (pme At 2083 T 1)) (81 5 rima aal : desa ) 5S4

| dals 4L LY G5 (Jub | paalaid ¥ oSS0 -l

fala Lgmsen e 3 LY ¢ dena | 5iSAl)

Gal) e A9 U1 LYI e A3 Y W ; il
a1 AL Al AL A el o3 () ple lle 5 590 il + dama 556

o slia 558 Auals ASLe dllia o S Lavie JB ) Liall dad g0 e dllis Cy el Laxie sCualll
128 adal ol adaiuil

celly e Jaall o ¥ S0 e 58 0 0 Y s desa ) gSA

63



ol A et (gl A sall ale @lle daill st () e Gty 5318 lin muans dledl) il

5 LY Sl ale el a aalidl () J iy Blatall 815 ALLS Al 2 Alin () S rmaa pad 1 deana S0
il Asle

SLLs ol g L 4 55 il JSLE o Lo s il

y;ts);\;\ah\ebb)ﬁj?wds&u@\‘)duﬂy dsm‘wbgﬁjlaﬂm&\ DL\A]\ U)JG JAMJ}SSAM
AT G 1 e S e (55 0 500 138 ol sl i) o 5okt i ) i colBle ] A 4 2n

"5 S il el (A daald paas agal o W85 Ae) ) 3l Gl g e ae R Jamy Cadd Ladic ; Caalyl)
Aot 50 as S @lia o 1) mand &l Ul dasa ) 53S0

olaall Alalus (g La 532y hul Lgie 15135 () (S Y Gamnams gl (e 1516+ Ll

cbald) e lge 555 a8 g ySa AS il (e slaall o iy Adabiad) o g5 Ll olae llad Y elpall dalis ; dana ) 53S0l
Aol M5 ) ) e duan aed () Sy Y A jadl Adiall ol B 0 1 Gl

- dalS IS bl a5 585 (o (S Y e S

¢ Llla Lae s 31l )3 sl oy 2885 @llia Ja ; caalill

ﬁ)ﬂd@ﬁ)}dsu\ua})sd\‘;@JSHM?}.GY\LJY&@HU\WYij)\)u\J;y
BT SRS BB FR S

¢ omaa JS ) g o 68 Lllas elaal) Alals () @8 555 Ja ¢ sl

e U85 b g a8 (055 ) Jalil (S ale ) Y taasa ) S

¢ olpall gl alati palaa g : Caall)

- Jrsadl) AlSie i 5 e sie O 92 (815 Jary 1 a8

Tyl & )Ly (e ) Sall aladh Ja oF aandl 5 ) sliia 22 48 o ) g ey ) ¢ Caall)
s aeng aery S AN iy Ladied axd s desa ) giSA)

aalladll bLﬁ\An.a ujlulw Jale Aadledll oliall 52 (:J;.\.u.) o &\‘)‘}Aj‘ Ua&_)‘\.}l.@.\j\.ij u}.\\ﬁ(‘.\:\MJ db‘_g&;u\
A sy cpe 2ial 6yl e J g aladinl (50 aa i slaall 5 Lol aa) Y (KT Aallae olae il 3 ) ddass Jia
sl el

§ Jhaniu 13le slaall 23 | sl &1 ) 1)
Sdany 0le AN Haae ang ol &l all 130 8 ) ity ST e 2l ) adi ¢ oa LS i s e ¢33

o\z\d\@Z@Hk\)ﬂjg)ﬂgﬁa\ﬁa#ﬁY?&)\ﬂ\ﬁ&hﬂdﬁ;@\@@&;ﬁ\o\:\.«]\a&@M
A9 5a O s

Al ol ‘;L@J.\s;\u‘ PET-= &J\)AM N : U'_\;Lﬂ\

64



S0 O g1 el e O ot Leliian da all 23¢] 3 lias dallaall oball & ) Jall (5 0 Leie  dene ) 5S4
Cildal gall A0ae o o Aadla ol slia

?uA)}AuAulﬁm\}d\o&&“_\;u‘

G e cpandiy Lgalaiind dleall slall Cilical ge o)) 2l Ul s Auidadill Guuliall Cilical ge ; deaa g€l
dlaially cilieal sall Juadl

fdikaia gl il

ALl ) il sall 88 L) ia Jans Y (5l ¢ deaa | sS)

65



Appendix 5: Interview with Dr. Hussam Afaneh, Professor of jurisprudence at Al Quds
University

Question: Is it permissible in Islamic religion to reuse the wastewater for irrigation or is it
Forbidden?

Answer: Yes we can reuse it to irrigate all the crops in case it has been treated
scientifically in a correct way. A decision was issued from the Council of Senior Scholars
in Saudi Arabia, the highest scientific body as long as it is processed correctly and do not
keep anything from impure and harmful substances and the decision also includes the
possibility of reuse it for drinking as well as the purification was in a correct way and not
have a smell, taste and color.

66



Appendix6: Interview with Dr. Jawad Hassan, Lecturer at Al Quds University
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