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ABSTRACT 

The world is facing a growing challenge in maintaining water quality and meeting 

increasing demands for water resources. This trend is particularly evident in the Middle 

East, where water scarcity has reached critical levels. This water scarcity could lead to 

poverty, social or political problems, and disputes where any amount of water to be 

shared between Israel and its neighbors--the Palestinians, Syrians, and Jordanians-

decreases the potential allocation for the other groups. Comprehensive development of 

resources combined with rigid demand management strategies and effective waste water 

reuse systems could prevent water from becoming a cause for conflict. 

Management of groundwater, in general, and the management of transboundary 

groundwater, in particular, are difficult tasks. This is more than true when this 

transboundary-shared resource is shared by parties who have a history of mutual 

hostilities for decades. As a result, water management between the Israelis and the 

Palestinians should focus on property rights, principles of management, and economic 

aspects and institutional aspects. In order to be efficient and effective in the area of water 

management, much data and knowledge based on monitoring, modeling, and research are 

required. 

As a result, water could become the window of opportunity and cooperation in the 

Middle Eastern region, because it represents financial aspects, while the other aspects 

which constrain the peace process are much more political and sensitive in nature and are 

more difficult to solve. Collaboration in water resources management can thus become a 

major contributor toward confidence building and a basis for cooperation and joint 
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management between the Israelis and Palestinians, as well as all of the parties in the 

regton. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Introduction 

Water is at the center of human communities because it plays an important role in 

developing these communities. It is the engine for the social and economic movements all 

around the world. Water also has an important productive, emotional, and symbolic 

significance that motivates people to expand substantial efforts and resources so that they 

may capture and maintain control over a secure supply (Eden, 1988). As a result, the fate 

of civilization has been tied to water and the management of water resources. The 

importance of water itself creates conflict, where the entire domestic, agricultural, and 

industrial developments need water. On the other hand, water could be the motivation for 

cooperation and can be used as a tool to create peace between the parties in conflict. 

Many parts of the world are threatened by water scarcity. By the year 2025 , it is 

estimated that one-fourth of the world's nearly six billion people will suffer from a lack 

of water. In the Middle East, the threat of water scarcity is particularly significant 

because this is an arid region without an abundance of fresh water. In this area, 

precipitation is low, droughts are frequent, and there are few rivers (Peres, 1993). 

Presently, more than ten countries in the region are experiencing a water shortage, and 

experts pre~ct that, by the year 2025, at least 18 countries in this area will suffer from 

the same problem. In addition to the environmental concerns of water scarcity, many 

experts warn that disagreement over water have the potential to create political tensions 

and may result in war (Darwish, 1994). 
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Groundwater is crucial for the water supply of many countries and regions around 

the world. This is particularly true in arid and semi-arid countries, such as Palestine and 

Israel, in specific, and in the Middle East region, in general. As the result of the climate 

conditions in this area and because aquifers and groundwater are not visible, the need to 

manage this resource is very important. It is not surprising that groundwater management 

has lagged behind the management of surface water. This is true also for transboundary 

groundwater. While much attention has been given to transboundary rivers, which have 

been the focus of international treaties for centuries, only recently have international 

lawyers and other experts turned their attention to shared groundwater. The reason for 

this difference is that the respective natures of groundwater and surface water differ in 

several important respects. Groundwater is not readily controlled and, hence, cannot be 

diverted by dams and channels. Groundwater is more difficult and costly to clean up than 

surface water, if it is even possible to do so, and thus pollution or salinization may have 

more detrimental effects in the case of groundwater. Because groundwater is less visible 

and less well understood, its management is more complex than surface water 

management. 

In general, joint management of the aquifer as a whole, including water use in the 

overlying area, is likely to lead to the best results from the economic aspect. In addition, 

active and ongoing communication at the technical level on such matters as measurement 

of flows, pumpage, and fluctuations in water levels and qualities is vital for fostering the 

trust, understanding, and cooperation required for joint management (Kahane, 1991). 

Both sides sharing the same resources have all of the responsibility and obligation to 

ensure successful joint management. 
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Tensions between the Israelis and Palestinians over water illustrate the debate of 

whether water shortage is a manmade dilemma or a result of low supply. Some experts 

predict that the conflict over water in this region could soon lead to war. Yet, the future 

scenario of war is not inevitable once water experts of all fields make the effort and try a 

creative course of planning, namely looking for innovative, non-conventional solutions. 

In other words, experts believe that the potential of water resources in the Middle East 

can still be extended, once people are willing to invest knowledge and capital in order to 

develop these resources, in addition to new methods of water conservation which will 

create more efficient ways of utilizing all available resources. However, all of this needs 

to be done according to regional plans based on hydrological investigations and economic 

evaluations, because of the danger of overuse that may bring non-reversible 

environmental damage. 

The present conflict between Israel and its neighbors regarding water resources 

focuses on the Jordan and Yarmouk river basin (with Syria) and the mountain aquifer 

(with the Palestinians in the West Bank). This is after Israel and Jordan signed the peace 

agreement, which laid down the manner in which the water of the Jordan and Y armouk 

rivers would be divided between the two countries. In addition, this agreement provided 

for Jordan to receive an additional allocation of 50 million cubic meters per year (Israel

Jordan Peace Treaty, 1994, Article 6/Annex II). 

Political division in the region makes matters worse for Palestinians in need of 

water. Tension between the Arabs and Israelis has long been responsible for the 

misallocation of water resources. The lack of a peace agreement between the two 

populations and the lack of implementing the Oslo Agreement complicate collaborative 
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efforts in bringing more and better quality water into the region. While there is one 

aquifer in the West Bank, the mountain aquifer, Israel has control over it, and its 

allocation decisions leave many Palestinians without water (Darwish, 1994). Inequitable 

allocation of water is reflected by the fact that, in 1991, Israelis consumed an average of 

375 cubic meters of water per person per year, while Palestinians consumed 180 cubic 

meters of water per person per year (Darwish, 1994). In addition, Palestinians are 

required to pay at least three times as much as Israelis for water for domestic use and are 

restricted from drilling new wells (Darwish, 1994). 

There are a number of options for addressing the water shortage crisis in the 

Middle East, which range from agricultural and technological approaches to economic 

and public policy approaches. One option is to increase the supply of water through the 

exploitation of new natural resources or the discovery of a new source of water (Wolf, 

1996). Another way to increase the supply of water is to develop new sources through 

waste water reclamation and desalination. More immediately, water demand 

management, including higher prices of water, must play a leading role, despite the fact 

that per capita consumption of water in this region is already below world averages. This 

demand management must be a key aspect of any joint groundwater management 

institution involving the Israelis and Palestinians. Another key aspect could be 

developing a water market or a tradeable permit system between them, which has both 

efficiency and equity components. 

Desalination is a process that has already begun in many countries. Although 

desalination projects are expensive, as technology improves, the costs will decrease and 

desalination will become more feasible. There are three proposed desalination plants in 
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the Gaza Strip, but these plants would produce water only for drinking because the 

expense is still too great to produce the amount of water needed for irrigation. The project 

would require 10 billion U.S. dollars to meet the water needs of Israel, Jordan, and the 

West Bank. 

Another option is country-to-country transfer of water resources. To implement 

this strategy, a water-rich country would need to negotiate an agreement with a water

poor country, where a conduit would be constructed for the new water supply. In 1987, 

the government of Turkey proposed a megaproject of transporting water from the Eastern 

Mediterranean coastal area of Turkey to Syria, Jordan, Saudi Arabia, and the Gulf 

Emirates. The Turkish plan included two pipelines (Figure 4), "peace pipeline", to run 

from two Turkish rivers, the Seylan and the Ceylan. The western line would extend 

2,800 km and pump water to Syria, Jordan, and western Saudi Arabia. The eastern line 

would cover 4,000 km enroute to the Persian Gulf through Kuwait, eastern Saudi Arabia, 

Bahrain, and Qatar. An alternative pipeline has been proposed (not officially) to supply 

water to Syria, Jordan, and the West Bank (Lonergan and Brooks, 1994). However, few 

nations were receptive to this plan, and its remains unfulfilled. 

1.2 Research Objectives 

This research explores different ways to manage the shared water resources 

between the Israeli and Palestinians in a cooperative environment that is capable of 

creating trust, using the mountain aquifer as a case study. A central research question that 

guides this study is: 
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How can water be a tool to create peace? 

• For the Palestinians and Israelis who share the mountain aquifer in the 

West Bank? 

• For the Israelis and its neighbors (Jordan, Lebanon, Syria, and 

Palestinians) who share the Jordan basin? 

In an effort to answer these research questions, an evaluation of the problems and 

principles for managing the shared groundwater resources is analyzed. Tools for demand 

management and water markets are studied in addition to other regional alternatives. 

Recommendations for the responsibilities of both sides are summarized, and claims, 

fears, and concerns of both sides are studied, and proposed solutions for managing the 

resources are provided. By developing a joint water management integrated with the 

international community as a third party, the Israelis and Palestinians should be able to 

solve their water problems and create an environment for solving other critical issues that 

are more political and complex in nature. 

This study attempts to develop different pathways to create peace after the Oslo 

Agreement failed to satisfy the needs of each party by using water as a tool. Politicians 

were unable to implement the agreement because they did not develop a relationship 

between the two nations. Through using some tools such as water in this study, people 

will be able to develop a relationship based on trust. Hopefully, this trust will be able to 

implement the future agreements. 
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1.3 Scope and Boundaries of the Study 

The study area is the mountain aquifer, which is a shared groundwater resource 

between the State of Israel and the Palestinian National Authority. The Jordan River 

basin was included in this study as a regionally-shared resource between Israel and its 

neighbors (Jordan, Syria, Lebanon, and the Palestinian National Authority). 

The mountain aquifer was selected as the case study because of its importance for 

both the Israelis and Palestinians. One-third of the Israeli water supply comes from this 

aquifer. On the other hand, the Palestinians see the aquifer as the only source to meet 

their needs and developing their own state. 

The Jordan River basin has long been the source of tension between Israel from 

one side and its Arab neighbors from another. Each country in the region sees the Jordan 

River water supply as an important source to satisfy its needs. These tensions have 

increased after Israel controlled all of the heads of the basin during the 1967 war. 

1.4 Organization 

Chapter One is the introduction of the study that contains the research objectives, 

scope and boundary of the study, organization, hydrological conditions of the area, water 

sources in Israel and Palestine, and water issues under the Oslo Agreement. Chapter Two 

explains the different approaches and tools that can be used for managing the shared 

groundwater to enhance water use efficiency by applying different conservation plans, 

establishing joint water mechanisms, implementing demand management, and applying 

water market tools. Decision-making procedures, funding, and recommendations for 
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land-use management were studied. Chapter Three describes the features and conflict 

over the mountain aquifer between the Palestinians and Israelis. This chapter also details 

the tools and approaches used for managing shared groundwater resources presented in 

Chapter Two to solve the conflict and create trust between the parties. The features and 

hydrological conditions in the area with the institutional structure for each party are also 

given in Chapter Three. Studying the water management in Israel including the pricing 

system, and their water policy in the Occupied Palestinian Territories before Oslo 

Agreement. In addition, a proposal for water markets to be implemented with discussion 

of the obstacles that face this market and ways of implementing. Claims, counterclaims, 

fears, and concerns in the water field were discussed from the perspectives of both 

parties. A proposal for joint water management with each party's duty and 

responsibilities and the roles which the NGOs can play was discussed. The benefits of the 

joint water cooperation and how it will be able to create a peaceful environment to solve 

other complex problems was analyzed. 

Chapter Four includes the countries that share the Jordan River basin, which is 

currently a source of conflict between Israel and its neighbors. This chapter also discusses 

the limited water sources available in the region, regional cooperation in the field of 

exchanging data and technology, and a proposal for future joint water institution in the 

same way to the one proposed for the Palestinians and Israelis but broader in scope. 

Water security in the region with new regional options as importing the water from a rich 

country such as Turkey or constructing a canal between the Dead Sea and the Red or 

Mediterranean seas is also given in Chapter Four. This chapter also discusses the role of 

the public education in the region and the impacts of awareness on implementing regional 
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conservation programs and joint projects. It includes the Arab-Israeli peace negotiations 

(bilateral and multilateral negotiations), the Israel-Jordan peace treaty as an outcome of 

the negotiations, and the Israeli and Palestinian agreement for cooperation in the water 

field. 

Chapter Five discusses the different alternative dispute resolutions as new 

pathways to justice. The advantages and disadvantages for each alternative. It also 

includes the rule of ADR in the United States and the support of the USAID for 

developing the rule of law and these different alternatives in the Palestinian judicial 

system and the Palestinian community. Chapter Six concludes the study with the 

discussion of the benefits and recommendations for an Israeli-Palestinian regional 

cooperation in the water resources management. This cooperation will be the foundation 

of establishing the trust and relationship that is still missing today. This respect, trust, and 

cooperation will create a peaceful environment and will assure the success of the future 

agreements. 

1.5 Hydrological Conditions 

More than 85% of Israeli-Palestinian surface water resources are located in the 

northern portion of these two countries. The largest river is the Jordan, which flows into 

Lake Kinneret and then along the border between the Palestinian territories and the nation 

of Jordan, until it flows into the Dead Sea. In contrast, there are no permanent surface 

water sources of any kind in the Gaza Strip. In Israel, rainfall and water storage are 

concentrated in the north, whereas demand arises primarily from the heavily-populated 

coastal regions and the agricultural areas in the central part of the country (as shown in 
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Figure 3). This lag between the locations where the water is available and the locations of 

demands motivated the country to construct the National Water Carrier from Lake 

Kinneret all the way down to the central and the southern portions of the country, as 

shown in Figure 2. 

1.6 Sources of Water in Israel 

Israel exploits three natural sources of fresh water for its needs: Lake Kinneret 

(and the sources of the lake); large aquifers, notably the Yakon-Tanninim (or mountain) 

aquifer, which extends from the West Bank into Israel and the coastal aquifer; and 

smaller aquifer and streams within its own boundaries. The sources of water supply in 

Israel are given in Table 7. 

1. 7 Sources of Water in Palestine 

The water supply of the Palestinian population comes from groundwater, which is 

derived from four basins: the western, eastern, and northeastern basins, which are 

subaquifers of the mountain aquifer that supply the population in the West Bank, and the 

coastal basins supply the water for the population in the Gaza Strip. Most of the 

Palestinian population receives its water through the Mekorot Company or through the 

Municipality of Jerusalem. The water resources to which Palestinians have a claim by 

source and relative consumption are shown in Table 1 
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1.8 Water Issues Under the Oslo Agreement 

The interim agreement that Israel and the Palestinian Authority signed in 

September 1995 (Oslo 2) includes the most updated understanding on water that has been 

reached in the peace process framework. The subject appears in Article 40 of the Protocol 

on Civil Affairs (Annex 3). Israeli officials relate to it as a turning point at which 

responsibility for the water sector is transferred to the Palestinian Authority. However, 

this agreement did not significantly change the scope of Israeli control. The point of 

departure for the understanding on division of water from the shared sources is that the 

quantity of water which Israel consumes, both within the green line and in the 

settlements, will not be reduced. According to this principle, any additional water for the 

Palestinians would be produced from previously unutilized sources, and not by re

distribution of existing resources. This means that almost every increase in water to the 

Palestinians under this agreement must come from the eastern aquifer of the West Bank 

which, according to the Oslo Agreement itself, is the only source that had not been fully 

utilized prior to the signing of the agreement. 

From the perspective of the water needs of the Palestinians, the sole 

"achievement" of this agreement is the joint understanding to increase the supply of water 

to the occupied territories annually by 28.6 million cubic meters (mcm/year). This 

addition currently constitutes 10% of the overall water supply of the occupied territories, 

and 30% of domestic and urban use. 

Israel recognized that the Gaza Strip and the West Bank comprise one territorial 

unit; however, the Interim Agreement stipulates that, regarding water resources, the Gaza 

Strip will constitute a separate water sector. Residents of the Gaza Strip will need to meet 
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their needs solely from resources located within its borders, and they are not allowed to 

obtain water from the West Bank. The failure of the Interim Agreement to re-distribute 

the water sources shared by the West Bank and Israel prevented any "surplus" of water in 

the West Bank that could increase the supply of water to the Gaza Strip. As a result, the 

severance of the Gaza Strip and the West Bank continued, further damaging the Gaza 

aquifer because of the necessity to continue the over-extraction. 

Pursuant to the Interim Agreement, the parties established the Joint Water 

Committee (JWC), the body charged with approving every new water and sewage project 

in the West Bank. The JWC is comprised of an equal number of representatives of Israel 

and the Palestinian Authority. All of its decisions are made by consensus, and no 

mechanism is established to settle disputes where a consensus cannot be attained. This 

method of decision-making means that Israel is able to veto any request by the 

Palestinian representatives to drill a new well to obtain the additions stipulated in the 

agreement. 

Israel's control of extraction of water from the shared aquifers is not limited to its 

veto power in the JWC over new drillings. If a well approved by the JWC is situated in 

Area C, which is under Israel's complete control, the High Planning Committee of the 

Civil Administration must also approve the project. 
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CHAPTER TWO 

MANAGEMENT OF SHARED GROUNDWATER RESOURCES 

2.1 Introduction 

Groundwater management, in general, and the management of transboundary 

groundwater, in particular, are difficult tasks. This is more than true when this 

transboundary resource is shared by parties who have a history of mutual hostilities for 

decades. There are many options to enhance the management of this valuable resource. 

Some of these options have been tried with successful results and others still under 

research and studies and never coming out of the water literature to the reality. Many 

groundwater management approaches and tools can be used, such as enhancing water use 

efficiency by applying different conservation plans, establishing joint water mechanisms, 

implementing demand management, and applying water market tools. In order to obtain 

successful management of shared groundwater resources, much data and knowledge that 

are based on monitoring, modeling, and research need to be available. In addition to the 

principles of management, water management must focus on property rights and 

economic and institutional aspects. 

2.2 The Management of Shared Aquifers 

2.2.1 The Problems 

Groundwater problems can be grouped into two main categories: (1) quantitative: 

those caused by over-exploitation, and (2) qualitative: those caused by contamination 

(Haddad et al., 1994). Both of these two major problems are related to each other, where 

over-pumping from the aquifer by the different parties will damage the quality of 
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groundwater by increasing the saline water to encroach into the aquifer as a result of the 

change in hydrostatic pressures. In addition, the rate of salinization of the aquifer 

increases as a result of the accumulation of minerals. These problems are more likely to 

occur in the case of sharing the aquifer between different parties, where everyone is 

attempting to extract as much water as possible, and each party would favor a different 

allocation rationale. This competition will increase the amount of water extracted and 

will cause a faster decrease in water levels. In addition to the extraction rates, water 

quality in the aquifer could be affected by the quality of both natural and artificial 

recharge, besides impacting the activities taking place over the aquifer recharge area. As 

a result, aquifer management strategies must be given special attention to waste water 

collection, treatment, and re-use policies. 

2.2.2 Principles for Managing an Aquifer 

2.2.2.1 Comprehensibility. The management of an aquifer cannot be limited to 

the determination of points of extraction and amounts extracted from the aquifer. It has to 

take into account a much wider array of issues, including artificial recharge, the 

environment of the aquifer, the water supply system, water use patterns and their social 

and economic ramifications, as well as the administrative and legislative milieu 

(Schwartz, 1989). 

2.2.2.2 Continuous improvement of data and models. For the groundwater 

component, baseline information is needed on the location, water quality and potential 

yield of all parts of the aquifer, subterranean flow patterns, potential sources of pollution, 

the aquifer's natural degree of protection and current location and extraction rates of 
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wells (UNESCO, 1992). These data must be collected in conjunction with the 

development or application of models that would be used to analyze the aquifer and water 

system. Hence, there is a need for continuous evaluation of the aquifer, supported by 

appropriate research and development programs. 

2.2.2.3 Control of extraction. Extraction needs to be controlled at levels which 

would ensure that no unacceptable damage is done to the aquifer (in terms of quality and 

capacity) or to ecosystems dependent on the aquifer's outflow. Red lines for total 

extraction must be established in a way that extraction is related to recharge. Thus, in 

drought years, extraction needs to be reduced. This requires that criteria for declaring a 

drought be agreed upon, as are ways for determining to what extent extraction should be 

reduced and how to implement such measures. Because users differ in terms of their 

ability to accommodate a reduction in water allocation, priorities must be established for 

such an occurrence (Haddad et al., 1994). 

2.2.2.4 Managing artificial recharge. In addition to determining the source for 

recharge and location of recharge, a management strategy must address the impacts of 

artificial recharge on water quality. This could be achieved by taking regular samples 

from the monitoring wells in the areas of recharge to help understand the hydrological 

chemistry of the aquifer and compare the results with the standards that are available. 

2.2.2.5 Preventing pollution. In order to reduce the danger of pollution, a 

protection plan should be prepared. This would include land-use controls, at least in 

sensitive recharge areas and near well heads. Additional measures for protecting 

groundwater can include regulation of hazardous materials storage and transport and 

waste disposal location and methods. In addition, contingency plans for dealing with 



30 

pollution incidents should be prepared, and adequate teams for dealing with such 

contingencies should be trained (Haddad et al., 2000). 

2.2.2.6 Managing demand. Demand management, and subsequently water 

conservation measures, is considered an integral part of aquifer management. Because 

water extraction from an aquifer is related to the demand, it is always important to 

increase the efficiency of water use. Water pricing can be an important element in 

managing the water demand. Developing broad conservation programs that include 

public awareness will be another element. These programs will include a shift into less 

water-intensive crops and activities such as a shift to light industries. Using water market 

incentives in water allocation will be an important tool that will control the demand and 

preserve the water quality and quantity in the aquifer. 

2.2.2.7 Institutional structures and authority. To ensure the success of a 

management strategy, it is necessary to actually make the correct decisions on a timely 

basis and to implement them. To make such timely decisions, an appropriate institutional 

structure is needed, which must operate within an appropriate legal structure that would 

determine the authority and actions allowed for each agency or unit. This legal structure 

will be a function of local political, social, and legal conditions (Haddad et al., 2000). 

Furthermore, it is important that an effective enforcement mechanism be established 

regardless of the specific legal basis of authority. 

2.2.2.8 Choice of measures. Choosing a process of the correct mechanisms when 

structuring a management strategy should be flexible, effective, and feasible from a 

technical perspective and acceptable from a political one. The institutions that are 

responsible for managing the aquifer are responsible for choosing the effective and 
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feasible measures. These measures vary from regulative and planning measures to 

incentives and other actions. The regulative measures will include control location and 

rate of extractions, set standards for location of treatment plants, and construction of new 

landfills. Additionally, plans should be prepared for protecting water quality in wells and 

for controlling the transport, storage, use, and disposal of toxic and hazardous materials. 

The planning measures will include identifying sensitive areas and preparing guidelines 

for their protection. Prepare actions to be taken once a drought is declared and prepare 

actions to be taken in case of contingency. Incentives measures will include controlling 

the price of water to reflect its scarcity, providing subsidies for conservation and 

protection measures, taxing potentially harmful activities, and establishing water markets 

to facilitate efficient water use. Other measures will include informing and involving the 

public, improving understanding of the physical properties of the aquifer by increasing 

the research and monitoring, and improving the institutional capacity to manage the 

aquifer. 

2.2.2.9 Public involvement. Public involvement is not limited to informing the 

public. It has two main goals: (1) to improve the management decisions by introducing 

detailed local knowledge and (2) oversight of the public bodies to ensure that particular 

interests do not appropriate the aquifer for their exclusive benefits. Effective public 

involvement may be achieved by opening meetings to the public or to representatives of 

public bodies or citizen groups. 
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2.2.3 Managing Shared Aquifers 

The problem with allocation of cross-boundary water is that each country would 

favor a different allocation rationale to answer the question of who owns what amount of 

water. Because the rationales are not complementary, conflict is likely to ensue, unless 

an agreement between them is reached. There are some allocation principles that need to 

be kept in mind when dividing the share of water. 

• Historic use (time priority) where is the first in time is the first in rights. 

• Efficiency, where water is allocated to the higher marginal value product. 

• Contribution to the aquifer (which country contributes more to the 

aquifer). 

• Sharing the aquifer (how much area from the aquifer within the country 

boundary). 

• Human rights (as a function of population growth). 

The question then becomes: How can a shared aquifer be managed? There are 

four ways of managing the shared aquifer, as follows: 

• Separate management. Each party manages its part separately and each 

party puts its own policies and regulations in place. In addition, each party 

sets its own standards, rules, amount of extraction, rates of pumping wells, 

collecting data, and monitoring the quality and quantity. In case of 

hydrological interdependence between the parts of the aquifers, and where 

total extraction from all of the parties is less than the amount of recharge, 

this type of management is considered ideal for managing the shared 
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aquifer. In this case, transaction costs that are necessary to establish the 

institutional structure will be saved. On the other hand, if these conditions 

do not exist, it is likely that the aquifer would be eventually depleted, or 

that parts of it would be polluted. With the differences in the level of 

management and standards, it will be difficult to control the other party's 

actions. Before pursuing this type of management, a large amount of data 

is required to understand the hydrological features for the aquifer that 

needs to be managed. 

• Coordinated management. Each part manages its role, then coordination 

is established between the parties. The parties can agree to coordinate any 

of the elements of aquifer management seen as useful by them, such as 

coordinating data collection efforts and modeling, while retaining their 

right to continue and conduct separately all other activities, including a 

development policy. As an advantage, coordinated management retains 

full authority in the hands of each party. At the same time, it allows for 

economic of scope and better management in situations where the 

conditions mentioned above for successful separate management do not 

hold. In cases where there is substantial interdependence between the 

parties in terms of their shared aquifer, or when the demand is 

substantially larger than recharge rates, such coordination will likely not 

be sufficient (Haddad et al., 2000). 

• Joint management. The aquifer should be managed jointly by establishing 

one institutional structure. In this case, a joint commission should be 
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established and empowered to manage the aquifer. This commission will 

have all of the power to implement and enforce the activities. In order to 

establish this kind of institutional structure, parties need to give up some 

portion of their sovereignty and be responsible for all of the transactional 

cost that are necessary to implement the joint activities. On the other hand, 

all of the obvious benefits from an aquifer joint management will be 

established in terms of cooperation in research and data collection, 

monitoring the aquifer, and controlling the rates of extraction and 

pollution to achieve the aquifer sustainable development and management. 

• Delegation of responsibilities. All of the parties who share the aquifer 

will give the power to an external body to manage the aquifer. In case of 

conflict, this external body could be an international agency or consultant. 

This type of aquifer management will be implemented when all of the 

parties agree to privatize some aspects of the aquifer management, such as 

monitoring, extraction, selling of water, or waste water management 

(Haddad et al., 2000). This option will imply a loss of control by the 

parties over the resource. 

Referring again to the four basic options to manage a shared aquifer, different 

options fit different cases and situations. In our case study of Israel and Palestine, the 

joint management option combined with the delegation of responsibility will be useful. 

Both Israelis and Palestinians need to cooperate jointly in managing the shared aquifers 
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in the West Bank with some help from the international community through consulting 

and funds. 

2.3 Islam and Water Management 

Moslems believe that Allah (God) is observing their actions and conduct, even if 

no other human does, and that they will be held accountable for their actions after death. 

This belief is the driving force for some behaviors for Moslems in addressing some 

activities such as water conservation, pollution prevention, natural resource protection, 

and environmental control. 

Studying the philosophy of waste water re-use in Moslem countries, Farooq and 

Ansari (1983) found that: 

• In Islamic law, water is classified into three categories of purity: Tahur 

(water safe for drinking and cleaning), Tahir (water safe for drinking but 

not for cleaning), and Mutanajis (impure water). The last two categories 

can be transmuted into Tahur water and thus may be used for all mundane 

as well as religious purposes if they are assimilated into the overall supply. 

This would be lawful from the Islamic viewpoint even without treating the 

water. 

In studying the Islamic law regarding water, several legal and resource experts 

found that: 

• The basic principles of the Islamic water code are broadly based and 

applicable to a variety of hydrological situations. Water is treated in Islam 



36 

as a scarce natural resource belonging to the community and, therefore, 

the code opposes speculation, protects the rights of both nomadic and 

sedentary peoples, and attempts to establish an order for agricultural 

exploitation. Application of the code follows the spirit of fair dealing and 

allows for a wide variety of interpretations adapted to different techniques 

of water exploitation and systems of water distribution (Wilkinson, 1978; 

Caponera, 1973). 

• Islamic water laws prevent water wells from being dug too close to each 

other (Hayton, 1976). 

• Islamic water laws allow the development of modem water resources to 

interpose on existing traditional systems (Oasterbann, 1984). 

2.3.1 Application of the Islamic Approach to Aquifer Management 

There is a clear Islamic approach toward the environment and its sustainable 

management that can be derived directly from the Quran. As an example from the Quran 

"Allah can create water in specific quantities" (Sura Al-Zuhrof 43, aya 11) as 

precipitation in the ground and/or emerging through springs and flowing in valleys, 

streams, and rivers." "Allah can diminish these waters if not used in a balanced way, 

according to his rules and directions" (Sura Al-Muminin 23, aya 18, Sura Al-Zumar 39, 

aya 43, Sura Al-qamar 54, aya 13, Sura Al-Nur 24, aya 43, Sura Ibrahim 32, aya 32, and 

Sura Al-Raad 13, aya 17). In addition, Allah demands that the competition between water 

(aquifer) users results in the most beneficial use. This could be attained by fulfilling and 

following closely Allah's directions and orders, such as (1) to secure and distribute 
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sufficient drinking water for all creatures; (2) to forbid the use of water as a monopoly; 

(3) to avoid using water as a commodity to be bought and sold but to ensure its 

distribution among all creatures to fulfill their basic needs (Haddad, 1992). 

All of these Islamic approaches brought very positive results 1n Islamic 

communities when they were applied in Pakistan, Iran, and Saudi Arabia. Hence, these 

rules could be used to motivate Moslems and others for protecting and preserving the 

water resources and the environment. Public awareness based on Islamic teaching in the 

eastern Mediterranean region will have excellent results in implementing different water 

conservation plans. 

2.4 Tools for Demand Management 

2.4.1 Introduction 

Demand management has been recently recognized as an essential and effective 

policy tool for Middle Eastern nations. This demand management helps to satisfy the 

three goals essential to continued human use of water: economic efficiency, social equity, 

and ecological sustainability. To apply the demand management, some measures need to 

be established to assure efficiency, as follows: 

2.4.1.1 Institutions and laws. Supply and demand systems for water always exist 

within a set of water rights, land rights, social and civil institutions, and legal regimes 

(Rosegrant, 1997). As a result, the functional organization for policy making, water 

allocation, water management, and monitoring of users plays an important role in the 

implementation of a sustainable water development system. 
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2.4.1.2 Market-based measures. This relates to water prices and tariffs and to 

water subsidies, both of which appear in a variety of forms. Although pricing is a 

necessary tool, it is sometimes an insufficient incentive for achieving efficiency, equity, 

and sustainability. Water tariffs should be designed to encourage conservation, not just to 

recover costs. 

Water markets usually involve either the exchange of a finite amount of water 

during a specific period of time or a permanent transfer of water-use rights (Easter and 

Hearne, 1995). The former occurred when an owner of certain water rights sells a 

specified amount of water to his neighbor in a particular transaction. This exchange is for 

a certain time and amount of water. The permanent transfer involves the exchange of the 

water-use right itself by purchase. Informal markets have developed in the large surface 

water systems of Pakistan and northern India among farmers along a given water course 

or canal (Easter et al., 1998; Easter, 1986). The trades consist of all or part of an 

individual irrigation time allotment. A very different community-based water market was 

developed several centuries ago in Alicante, Spain, just south of Valencia (Easter and 

Hearne, 1995). The water market was based on an auction held every Sunday morning in 

the village of San Juan. Buyers purchased tickets for a particular irrigation time during a 

particular cycle of canal flows. Both irrigators and non-irrigators owned these rights. In 

the United States, permanent transfers of water-use rights are common in the western 

portion of the country, where water is allocated through priority rights based on seniority 

(Colby, 1990). In addition, a centralized system of transferring finite quantities of water 

was established in California (Easter and Hearne, 1995). The Water Bank started in 1991, 

allowing buying and selling of a finite amount of water without the fear of losing the 
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permanent water rights. This system allowed for more efficient water use by the shift 

from low-valued to high-valued uses. In addition to all of the previous experiences, other 

countries, such as Australia, Chile, and Mexico, began to encourage this development of 

both permanent and temporary water trading among farmers. 

2.4.1.3 Non-market measures. An enormous variety of non-financial measures 

can be considered to promote water demand management (Brooks and Peters, 1988). 

Information and consulting services can be provided; social pressure can be applied; 

regulations can limit the time or quantity of use; and some religious values as mentioned 

in the Islamic principles or any other religions and beliefs that could help in managing the 

demand and motivate the use of new conservation techniques. 

2.4.1.4 Direct intervention. Governments and water suppliers intervene directly 

by providing services and by installing consuming or conserving equipment. Fixing 

leaks, adjusting pressure, providing sewerage. They can also affect, if not control, land 

use by their decisions on the location and quality of water and sanitation services, which 

is of course why these decisions are so politically sensitive (Rosegrant, 1997). 

2.5 Water Markets as a Tool 

Marketing of water rights could be a useful and economically efficient alternative 

for the improvement of water allocation and a solution to problems of water scarcity, 

such as the situation in the Middle East. This system has been successfully used in the 

American west and in several other regions around the world. For allocation to be 

efficient in this system, water must have been beneficially used. This allocation must not 

affect other users, implement the "no harm rule", and must be in the public interest. In 
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addition, local interests in the area of origin must be protected when interbasin transfers 

occur. 

Although water markets could be a solution in many regions, it is a very complex 

process, which is affected and influenced be several factors, including: 

(1) Priority of the transacted right; 

(2) Geographic flexibility; 

(3) Size and economic value of the transaction; 

(4) Buyer characteristics; 

(5) Value of water transferred; 

(6) Water administration system; 

(7) Change in regional economics; and 

(8) Environmental impacts. 

In addition to the above, an important consideration in establishing water rights involves 

groundwater in addition to surface water. Both surface water and groundwater are 

interconnected; as a result, problems are likely to occur if rights for surface water are 

established without doing the same for groundwater. Where surface water rights are not 

secure, someone can install a well next to the canal or river and draw out the surface 

water. This lack of compatible surface water and groundwater rights has caused serious 

water management problems in a number of areas, such as Arizona (Charney and 

Woodard, 1990). 

In addition, because of the different externalities and interdependencies in water 

use, a system of enforcement and conflict resolution will be needed. Guidelines should be 
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established for dealing with water rights disputes, third party effects, and discharges into 

water sources. Furthermore, guidelines for the regulation of natural monopolies should be 

established. In the western United States, both water courts and a State Engineer's Office 

perform this function where water or river basin commissions in other countries could 

provide the same service. 

2.6 Water Conservation Plans 

2.6.1 Introduction 

Water conservation plans, demand management, and efficient water use should 

take a regional scope where these plans with managing the demand could lead to efficient 

water distribution that allows each country in the region to meet its demands and save the 

cost of expensive future projects in the area. Cooperation between the parties needs to be 

managed to avoid free riders that could lead to a regional conflict. Regional joint water 

commissions that will be responsible for establishing agreements and following its 

implementation can carry out the planning process. Efficiency, equity, and market 

incentives will be the guidelines for this planning process. 

2.6.2 Urban Water Conservation 

Urban water conservation includes installing new pipeline systems and fixing the 

leakage that in some cities could reach 50% of the water supply. This percentage could be 

reduced in Jordan, the West Bank, the Gaza Strip, and other Middle Eastern countries, as 

is the case in Israel, where the national average of unaccounted for water (UFW) was 

reduced to approximately 10%. Israel was not the only case; demand management and 
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conservation efforts in Singapore, California, the Boston, Massachusetts area, and other 

areas around the world have produced significant results as well. The retrofitting kits 

(including toilet flush reduction, regulated shower heads, flow regulators in kitchen and 

bathroom sink taps, leakage control, and improved irrigation in gardens and parks) 

achieve demand management reduction of 15-20% (sometimes 20-40%) at an appropriate 

cost of $0.1-15/m3 (Arlosoroff, 1993). These retrofitting techniques are effective for both 

households and commercial use. 

2.6.3 Effluent Re-use in Production Sectors 

Re-use of waste water effluent is one of the most important applications in the 

industrial and urban conservation plans where the market mechanism will produce the 

best results when effluent changes are enforced and subsidies are removed. 

Both the Palestinians and Israelis need to ensure adequate effluent treatment and 

disposal policies in order to guarantee the safety of the jointly shared mountain aquifer. 

These effluent re-use will be used for irrigation; in this regard, the Palestinians require 

the international funds and expertise to ensure adequate sewage systems, whereas the 

Israelis have already completed their system. International funding efforts must play an 

important role in the budgets for sewage investments, as well as for effluent irrigation, 

especially with regard to the mountain aquifer, safeguarding its long-range quality as the 

main source for high-quality potable water for the Palestinians and Israelis (Arlosoroff, 

1993). 
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2.6.4 Desalination of Brackish Water 

The desalination of brackish water could be done by various techniques such as 

Reverse Osmosis (RO). From an economic point of view, this solution costs less than the 

development of other regional water resources besides decreasing the amount of 

groundwater contaminated by salinity or other pollutants. This technique has been 

implemented in different locations in Israel, Jordan, the West Bank, and the Gaza Strip 

and has had positive impacts on the groundwater quality at these sites. 

2.6.5 Development of Other Local Water Sources (Non-Desalinated) 

Other local water sources include development of the aquifers in the south and 

drawing on deeper groundwater resources. New rain water collection systems, such as 

reservoirs, rooftop systems, and new storage facilities, can be constructed. This will 

increase the amount of water collected during the rainy seasons. In addition, building new 

dams will also help control the water levels and will increase the amount of storage that 

can be used during the dry seasons and crises. Cloud-seeding techniques can be used to 

increase rainfall. New plans, such as constructing canals between the Dead Sea and the 

Red or Mediterranean seas, will preserve water levels in the Dead Sea and will protect the 

ecosystem in those areas. This plan was proposed by joint cooperation between Israel and 

Jordan after their peace agreement. All of the above-mentioned techniques will increase 

the amount of available water and will be part of a large conservation plan. 
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2.6.6 Sea Water Desalination 

This is the most expensive alternative, where high-complex technology is needed. 

This option is more favorable at times than regional water transfer because of political 

complexity. As a result, cooperation in the region in this option is important to ensure 

feasible and successful implementation. 

2. 7 Joint Management 

Joint management of the aquifer will lead to the best economical results where the 

political conflict (competing over the aquifer) will decrease the water quality and quantity 

available for the present demand and future generations. The trust, understanding, and 

cooperation required for joint management can be activated by mutual communication. In 

order to reach optimal utilization of the aquifer between the different parties who share 

the basin, joint management of pumpage, storage, distribution, development, and 

conservation programs for the entire basin is required. To achieve that, each entity needs 

to be flexible in exercising territorial sovereignty over the aquifer. 

A major problem when initiating an overall joint management plan between 

different entities is that the planned development proposed by one party may be in 

advance of the economic and social requirements of the other party. This may result in an 

unnecessary cost to the economy, which may limit future economic and social 

development options. This problem could be true in the case of the Palestinians and 

Israelis, where the Palestinian technology and system plans are far behind those of Israel. 

This point should be taken into consideration when developing a plan for joint 

management. Improving the Palestinian technology and expertise in the field of water 
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management will be helpful. Sharing information, training courses, and financing 

research plans in the Palestinian territories can accomplish this. Exchanging students 

between Israeli and Palestinian universities will be a good strategy to share knowledge 

and technology. The international community will also play an important role in funding 

and educating both parties. All of the previous exchange information and knowledge will 

decrease the gap between the Israelis and Palestinians and will help both parties 

implement more realistic plans that fit their respective requirements and future needs. 

Proper management of an aquifer depends on the collection, interpretation, and 

evaluation of data, where the better the data, the greater the potential for resolution of 

conflicts between opposing objectives and better management of the resource (Kahane, 

1991). As a result, one of the first steps in joint water management is collecting 

hydroclimatic, land and other resources of the basin, data for socioeconomic uses, such as 

water demands, demographic data, future growth trends, and development plans. All of 

these technical, social, economic, and legal data are important for each party or for the 

external agency that might manage the aquifer. 

The hydrological data need to be monitored continuously in order to provide a 

sound basis for their management. Data such as precipitation, evaporation, groundwater, 

surface water, soil moisture, water quality and sedimentation, and water tables levels are 

important for the formulation of water resources development projects and programs. 

This data collecting needs to be done in a cooperative manner between the different 

parties to ensure that every party has enough confidence in the available data. In addition, 

a network of observation wells located in strategic points will need to be constructed for 

joint control to periodically monitor water levels and quality and must provide warnings 
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and indications regarding groundwater reserves. This network will be one of the main 

management tools. Furthermore, gauges which measure the spring flow and runoff 

should be used to enable the preparation of comprehensive water balances for the region 

and to enable correlation of hydrological and climatic phenomena. At the same time, 

potential sources of pollution, such as sewage flows, reclaimed waste waters, industrial 

hazardous, and landfills, must be identified and monitored. 

Joint management requires that data be available on water use that are: 

• Domestic, industrial, and agricultural data that are available for the present 

and the future. The domestic data will include demographic information 

on the population and density, water consumption per capita, and future 

population. The industrial data will contain the effluent of factory 

production, the concentration of the chemicals and wastes, and the amount 

of waste being allowed to discharge. The agricultural data will include the 

quantity and quality of the vegetables that are produced in different areas 

and the pesticides and fertilizers that are used to protect the production. 

These data will also include the standards that control the pesticides and 

fertilizers which will be used. 

• The distribution systems will include the water pipeline systems, the 

percentage of leakage, and new technology to prevent this leakage. 

Storage facilities such as storm reservoirs, dam canals, and drains will be 

utilized. 

• Data on newly-constructed wells and wells that have been shut down are 

required. These data include the pumping and recharging rates and the 
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permission systems and standards that will control the amount of water 

pumped into and out of the aquifer. Red line water levels that are based on 

the hydrological and demographic data are also included. 

All of these data will be used to set up a computerized data base that can always 

be periodically monitored, reviewed, and analyzed. Both parties should apply identical 

procedures, and these data systems will be available for all. Researchers and international 

agencies that can provide the advice and funds should have access to these data as well. 

After joint technical teams for each party agree on the technical data, the 

progressive steps from the technical level to the policy/political and decision-making 

processes may be expected to become both more feasible and more acceptable. In 

addition, shared management of resources requires sensitivity to the interface between the 

shared institution and the national governments. A carefully planned system of checks 

and balances must be created to avoid ineffective joint management, on one hand, or 

inattention to national concerns, on the other. Joint management institutions must not be 

constrained by how participating states manage the internal allocation of the 

transboundary resources. This implies that the policies adopted by the joint management 

institutions must enjoy supremacy over domestic policies. Such a priority for institutional 

policies, in tum, implies first that institutional policies will have an impact on the national 

legal systems without the need to obtain the prior ratification of the national legislature or 

governments as if it were a treaty obligation, nor to undergo complex expropriation 

litigation priority of institutional policies requiring states to modify national laws 

regarding resource use to enable transnational policies to take effect (Benvenisti, 1996). 
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2.8 Joint Drought Management 

Countries usually respond to drought as a crisis management because of the lack 

of a drought plan and programs. As a result, the Israelis and Palestinians need to 

cooperate in this field and have a plan that responds in a quick and less costly manner. In 

the event of significant delay in the occurrence of rainfall or if there is poor distribution 

of the rainfall in time and space, a joint drought management policy should respond by 

courses of actions, such as: 

• Pumping reserves from the water banks. These banks are storage facilities 

that have been constructed to store the water during the rainy seasons and 

the treated waste water that is pumped into the ground when extra water is 

available. The water is then pumped back up during times of drought or 

when facing a water crisis. 

• Purchase of water from adjacent water supply systems. This action will 

allow the water markets to move faster by leasing or selling water from 

rich-water areas to the poor ones. In order to do that, sufficient water pipe 

systems and canals should be established to facilitate the transportation 

process during times of drought and crises. 

• Shift to less-costly alternatives. This will be a shift in the type of 

vegetation in the area from high-water consumed products to low ones. In 

addition, there needs to be a shift in the style of irrigation to decrease 

irrigation and other efficient techniques. 



49 

In the case of drought, domestic demand should have the first priority, with 

industry second and agriculture third. This drought management system should include 

the organizational features that promote planning activities such as an early drought 

warning system and provide alternatives for quicker response times. Response features 

will include assistance measures and associated administrative procedures where the 

evaluation features consist of assessment of the organizational procedures and drought

assistance measures. 

2.9 Resource Management Through Sub-State Agencies 

The idea of delegating the task of natural resources management to sub-state 

agencies has been attempted with much success within various countries. In the 

transnational arena, there are examples of sub-state transborder cooperation in matters 

related to environmental protection and water utilization, particularly in western Europe 

but also between U.S. states and Canadian provinces. These examples suggest that, in 

order to reduce the complexity involved with heterogeneous actors, such as states, it may 

be beneficial to resort at times to sub-state agreements negotiated by sub-state actors, 

such as governors of provinces or mayors of neighboring cities. Sub-state cooperation 

may be particularly necessary when national interests such as security or trade 

overshadow the politics of resource management. A recent case in point is the 1996 

agreement between two municipalities, the regional council of Emek Refer, located on 

the coastal plain of Israel, and the municipality of Tul-Karem, located in the Palestinian

controlled area of the West Bank. These two municipalities share a severely polluted 

small basin, in which runoff from Palestinians towns and villages as well as from Jewish 
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settlements flows through a small stream across the green line into the Emek Refer area. 

When negotiations between the Israeli government and the Palestinian Authority were 

blocked, the only avenue open to local administrators to pursue efforts of rehabilitation 

was direct low-level negotiation, bypassing the deadlock at the national level. After 

receiving an implicit green light from both governments--the Israeli Ministry of the 

environment and PA President Yasser Arafat-- the heads of the two municipalities met 

and signed an agreement outlining their commitment to cooperation. 

2.10 Decision-Making Procedures 

2.10.1 Introduction 

Decision-making procedures within the institution must ensure flexibility and 

mutuality, accountability, public participation, and judicial review. 

2.10.1.1 Flexibility and Mutuality. Flexibility in the context of transboundary 

resource management implies that allocation decisions must remain subject to periodic 

change in light of new conditions or knowledge. This is particularly important in the 

sphere of fresh water management. Adjustment of shares is often necessary, because 

relative demands for water change constantly, reflecting economic and social 

development in each country, while the supply side also fluctuates with unpredictable 

droughts or floods. 

2.10.1.2 Accountability. The provision and dissemination of information and 

reliance on scientific findings can ensure the accountability of the institution. Reasoned 

opinions to explain the decisions taken by the institution also contribute to accountability. 

Shared institutions should accumulate and provide the widest exchange of information on 
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each state's current and expected supplies of and demands from a shared water as one 

means to ensure effective communication among state actors as well as effective 

monitoring by non-governmental organizations (NGOs) and the public at large. 

2.10.1.3 Fair Representation of All Interested Groups 

There are opportunities for all affected groups to be represented fairly among the 

decision makers. 

2.10.1.4 Public Participation 

Many as crucial for responsible decision making have recognized public 

participation in institutional decision making. It has been observed that NGO 

participation improved the work of environmental decision-making bodies. In addition to 

guarding against interest group capture, these decision-making bodies provide useful 

additional information for decision makers and contribute to improving the quality of 

decisions. 

2.10.1.5 Review Procedures 

Judicial review may be beneficial in ensuring the proper functioning of joint 

management institutions. Although national governments and NGOs can be effective in 

monitoring the activities of such institutions, their protest may be deemed partial or self

interested and thus dismissed by other actors as wrong or illegitimate. 
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2.11 Funding 

Any transboundary management structure will incur some costs that will include 

both operating and capital costs. Unless the financing of these costs is ingrained in the 

agreements establishing the management structure, they may quickly become bones of 

contention. Thus, it is essential that the sources of finance be an integral part of the 

shared aquifer management regime (Feitelson and Haddad, 1995). 

The operation of a Joint Water Management (JWM) structure incurs costs. These 

costs should be shared between the two sides. To preempt disagreements in the future, the 

costs that each side should bear and the sources of revenue should be documented and 

elucidated in the agreement (Haddad et al., 2000). These costs include several 

components: 

costs: 

• Operating costs of the JWM institutions. 

• Capital costs needed for the JWM operation or to meet the JWM 

requirements. 

• Operating costs of water facilities needed for JWM operation or resulting 

from JWM requirements. 

On the other hand, there are several possible sources of revenue to cover these 

• General revenues allocated for the JWM structure by the parties. 

• User fees for services. 

• International funds of donor agencies and countries. 
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All of these revenues and costs vary over time. The capital costs and water facility 

operating costs attributable to the JWM structure would most likely include water 

conveyance facilities between the two parties, drilling and pumping, aquifer recharging, 

monitoring, and waste water treatment and re-use facilities. These capital costs are 

usually incurred in large lump sums. In contrast, operating costs and user fees are usually 

relatively constant payments. Funds from the international community are not stable 

because they depend on the donor agencies or countries that are sometimes influenced by 

political interests. 

2.12 Recommendations for Land-Use Management for the 
Specific Situation of Israel and Palestine 

Due to the uncertainty of the political situation, the following recommendations 

and principles should be considered in land-use management over a shared aquifer 

(Mizyed, 1995). 

• Acknowledge the sovereignty of each state over its land and resources. 

The issue of boundaries between the two sides should be resolved, and the 

jurisdiction of land and resources of each side should be acknowledged. 

• The two sides need to acknowledge that land is a natural resource to be 

used in a sustainable way and not a commodity to be used according to its 

highest economic return. 

• The two sides need to establish mechanisms of data sharing and 

information systems where each side will be responsible for collecting 

data in its terri tory. 
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• An institutional procedure to coordinate activities and develop policies 

regarding groundwater protection and management of land and water 

resources should be set up. This procedure must address and search for 

comprehensive and integrated solutions for all problems related to 

preserving groundwater. This can be implemented through joint water 

commissions and coordinated teams from both sides. These committees 

will be responsible for determining the new policies for land management 

between the different parties, and the coordinated teams will be 

responsible for monitoring and following up. Fair representation of all 

interested groups should be guaranteed. 

• As a result of cooperation on land use and possible restriction of activities 

in some areas, comprehensive solutions will require other environmentally 

sound development options. Areas with least development should be 

assisted to develop without negatively affecting natural resources. 

• The issue of waste water re-use requires extensive coordination and broad 

joint studies where exchange of experience is needed, especially for 

human resources development in this field. On the other hand, the 

possibility of trading waste water with fresh water should be discussed. In 

areas where there is risk for waste water re-use, the possibility of 

exchanging waste water with other areas where it is safe to re-use waste 

water should be investigated. In general, areas where waste water is to be 

re-used soil profile and wastewater quality should be analyzed, and the 

environmental impacts of such activities should be evaluated. 
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In the end, land-use management is a mutual responsibility that should include all 

of the parties concerned. In order to reach sustainable land management over the shared 

aquifer, coordination should be concerned within protection plans that include setting 

certain standards and monitoring the implementation of these plans. Strict procedures 

need to be enforced to obtain the most efficient outcome from these joint plans. These 

plans will be more sufficient if they are implemented within a cooperation environment 

that is able to create and build trust. 

2.13 Conclusion 

Joint management is essentially an effort to identify win-win situation, in which 

both sides have mutual interests. Some joint coordination in the monitoring and study of 

the aquifer is a first step toward any form of management of a shared aquifer. Demand 

management, water markets, and water conservation measures should be seen as an 

integral part of this aquifer management. 

As groundwater management required continuous actions and decisions, it is 

essential to establish institutions for the joint management of the trans boundary aquifers. 

Palestinian and Israeli specialists should work together possibly under the guidance of 

some international professional association to lay the foundation on which a future 

commission could be built. 

In addition to the management principles of groundwater, the Palestinians can use 

the Quaran and their Islamic approaches as an additional source to derives their own 
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management principles. These principles are needed to ensure managing an aquifer 

sufficiently. 



CHAPTER THREE 

MANAGEMENT OF THE MOUNTAIN AQUIFER 

(THE ISRAELI-PALESTINIAN CASE) 

3.1 Introduction 
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The mountain aquifer is the most important groundwater resource for Israel and 

Palestine, where both parties are suffering from severe water scarcity. For the 

Palestinians, this aquifer is important for supplying the growing population needs and for 

increasing and fostering economic development. On the other hand, this source of supply 

accounts for almost one-third of the total water consumption in Israel. All of these 

features make the mountain aquifer the core of negotiation between the Israelis and the 

Palestinians in the peace process. 

In order to find the best way for managing this shared water resource, more 

details for this aquifer need to be studied to understand the aquifer features and hence 

find the best management mechanism. 

3.2 The Mountain Aquifer System 

3.2.1 Introduction 

The axis of the main anticlines determines the main watersheds dividing the 

underground flow to the west, toward the coastal plain, to the east, toward the Jordan 

Valley, and the northeast, toward the Yezreel and Beit Shean Valley. Accordingly, the 

mountain aquifer system may be divided into three subaquifers or basins (Harpaz et al., 

1995). The aquifer boundary, recharge area, and flow direction are shown in Figure 1. 
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3.2.2 The Western Basin 

The exposed replenishment areas cover more than 1,800 km2
, where1,400 km2 of 

the previous area lie within the West Bank territory, and the remainder lies in Israel. Most 

of this water in this basin is of high quality regardless of over-pumping areas that in some 

places leads to salinization as a result of competition over this resource. 

Since 1950, heavy pumping of hundreds of wells along the foothills has supplied 

water to the population of central and southern Israel for domestic, industrial, and 

agricultural uses. Palestinians in the West Bank also have withdrawn water, mainly from 

wells in the area of Tulkarem and Qalqilya, which tap the same western basin (Harpaz et 

al., 1995). 

Because of over-pumping by Israel in the 1970s and 1980s in which the amount 

abstracted exceeded the natural replenishment, the groundwater table dropped and the 

flow of the springs declined. This caused the salinity to increase when the Yarkon spring 

water ceased entirely and the Taninim spring fell to less than 50% of the previous annual 

flow (Harpaz et al., 1995). 

3.2.3 The Northern Basin 

Although the recharge areas are located in the West Bank, the natural outflows 

occur in Israel through springs in the Beit Shean (Beisan) Valley, in Marj Bani Amr 

(Yezreel Valley), and on the mountains themselves. 
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3.2.4 The Eastern Basin 

In this basin, the natural replenishment drains out through springs and underflow 

through the Jordan Valley, including the Dead Sea. From this basin, the settlements 

located in the Jordan Valley and on the mountain slopes receive their water, as do 

Palestinians villages in the Bethlehem-Hebron regions. 

In general, water which drains westward is of better quality than the underground 

flow to the eastern outlets in the arid Jordan Valley (Hydrological Service, 1999). With 

regard to the water quality, over-pumping activities will increase the salination of the 

aquifer beside the contamination penetrate to the ground from human resources. New 

management techniques, with appropriate new regulations from both sides, should 

prevent the aquifer's deterioration. 

A first step was taken in the Israeli-Palestinian interim agreement, in which a joint 

water committee (JWC) and joint supervision and enforcement teams were established. 

These teams need to establish strong information systems that collect the data of the 

aquifers properties and updated with the changes. Cooperation from experts in this field 

from both sides is an assurance of successful management in order to reach cooperative 

water management. The water system and how water managed separately in both Israel 

and Palestine needs to be better understood. 

3.3 Water Management in Israel 

Water is very important for Israel's development and domestic, agriculture 

supply, and economic growth. Therefore, Israel established water policies and practices 

following its establishment. After that, the Ministry of Agriculture took water 



60 

responsibility until 1996, when it transferred its responsibilities to the Ministry of 

National Infrastructure. 

Under Israeli water law, water resources are public property, subject to the control 

of the state, and designated for the needs of its inhabitants and the development of the 

country as stated in clause (1) of the law. In addition, the water law in Israel recognizes a 

number of different licenses (production, consumption, recharging, drilling, construction, 

etc.). 

3.4 Water Pricing in Israel 

Water is subsidized in Israel and has been since the completion of the national 

water systems in 1964 (as shown in Figure 2). Water has been supplied to certain users 

below its real cost (Arlsoroff, 1993), where this subsidized water was being given to the 

farmers for agricultural purposes. In addition, the agricultural lobby was increasing the 

pressure on the government to lower the water fees, increase water quotas, and invest in 

new water resources at subsidized prices. In Israel, like many other developing countries, 

water pricing and investments became subject to macroeconomic and budgetary 

considerations, which are highly influenced by the political process (Arlsoroff, 1993). 

All of the previous water pricing systems lead to inappropriate water allocation, 

where agriculture takes the greatest portion of the water, and its returns are the lowest 

among other areas (domestic and industrial). This absence of an adequate price 

mechanism has led to substantial inefficiencies in water utilization throughout the world 

and the Middle East, in addition to Israel. As a result, Israel's present pricing concept is 

changing. Today's water prices already incorporate strong incentives for conservation 
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and increased efficiency of water use in the domestic, agricultural, and industrial sectors. 

By using an efficient price mechanism, the improvement of efficiency of water resource 

allocation can occur. This could be implemented by trading water where urban and 

industrial demand could be met by purchasing water from the farmers. 

3.5 Current Misallocation of Water in Israel 

The evidence strongly suggests that Israel's water quantity crisis is more a result 

of misallocation than absolute scarcity (Lonergan and Brooks, 1994). As many analysts 

have noted, a shift of water away from agriculture toward urban and municipal uses, or 

even toward less water-intensive crops, would enormously reduce or even eliminate 

problems of relative water scarcity. Rough calculations show that a one-third reduction in 

irrigated acreage, together with modest improvements in end-use efficiency, would be 

sufficient to bring Israel's water consumption and its renewable water supply into balance 

(Lonergan and Brooks, 1994 ). 

3.6 Discriminatory Pricing 

Much has been written about the discriminatory pricing policies (as well as the 

restrictions on allocations, drilling of wells, and so on) of the Israelis with respect to the 

Palestinian population in the occupied territories (Lonergan and Brooks, 1994). The 

water prices in the territories vary considerably, depending on whether consumers are 

supplied from local sources or are linked to Mekorot' s system. Prices range from a low of 

$0.25/m3 in small households in the Jericho District, which are supplied by local 

production sources, to a high of over $3.0/m3 in the Nablus District (outside of the 
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municipalities) for long-term consumers. Mekorot charges municipalities in the territories 

1.8 New Israeli Shekels (NIS), about $0.90/m3
, and 2.1 NIS for individuals, whereas it 

charges Israeli settlements only 0.5 NIS/m3 (and 0.3 NIS in Gaza) (Lonergan and Brooks, 

1994). These prices are reflected in the per capita water consumption figures for Israeli 

settlers and the Palestinians; settlers consume roughly five times more water than the 

Palestinians. The issue is not the absolute price that Palestinians pay for water, which 

may indeed reflect real costs. The issue is one of blatant and formalized discrimination on 

the part of the Israelis (Lonergan and Brooks, 1994). 

Most experts believe that a settler uses as much as five times more water than 

what a Palestinian uses. However, Israeli per capita consumption of water for household 

use, including that of Israeli citizens within the green line, is estimated to be at least three 

and maybe as many as five times that of Palestinians (Lonergan and Brooks, 1994). 

3.7 What Changes Could a Market Mechanism Bring to Water 
Systems in Israel? 

The new system will allow the transfer of water among vanous users from 

agricultural beneficiaries to cities, to the Palestinian Authority and to Jordan, where 

Israeli farmers will sell part of their allocation. This water market will have a positive 

impact on the relations with the Palestinians and Jordanians. Hence, all of the parties will 

get the benefit of cooperation, and other expensive alternatives such as desalination or 

importing water will be delayed. Different trading mechanisms can be implemented. One 

option is joint management by the parties--Israel and the Palestinian Authority, Israel and 

a Jordanian agency, or three together with or without an international agency, like the 
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World Bank, acting as a facilitator and as a funding source for transactions and 

investments (Arlosorff, 1993). 

In order to have a successful water management system based on a joint decision 

between the Palestinians and Israelis, an accurate assessment of the existing water 

systems in all its form should be studied that includes water protection and conservation 

methods. After the assessment, a sustainable socioeconomic development policy with 

clear regulations and guidelines should be implemented. Management of a water system 

should include water in all of its stages and should include water supply, water 

utilization, and water discharge. As a result, the Palestinian and Israeli joint water 

management decisions should deal with the concept of water resources in all three phases 

in what can be called the water usage cycle, which should be visualized from the very 

beginning of any planning phase as non-separate elements of a process. (Assaf, 1996). 

Modeling, data base management, and information synthesis should make 

exchange involved in the Middle East water policy planning a long-standing commitment 

toward increasing the scientific bases for integrated resources planning. In addition, an 

information network should be encouraged between Middle Eastern experts and research 

centers, from one side, and the international experts and institution, from the other side. 

More regular cooperation through exchanging information, training, donations and 

grants, and mutual research should be encouraged. 

In order to obtain more efficient water management in the region, more science 

and technology need to be applied, rather than bureaucracy. This could result in a more 

cooperative environment rather than competing. Working on public awareness should be 

one of the bases of conservation plans, where citizens should be involved and aware of 
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their responsibility in the recycling and disposal of wastes and protecting the 

environment. Training courses for the farmers and how to use the new technologies in 

their irrigation system is very important. More information about using pesticides and 

fertilizers needs to be addressed as well. All of these plans should lead to more efficient 

water management in the region. 

3.8 Responsibilities of the Palestinian National Water Authority 

The demand of water in Palestine is currently a critical political, economical, and 

technical issue. Several developments are required in the Palestinian water systems, 

management policy, protection, and conservation strategies. As a result, it is important 

for the Palestinians to have their own sovereignty over freely managing their water 

systems. Water availability is important for the Palestinians' 
. . 

soctoeconorruc 

development, urban development, agriculture, and industry to ensure a reliable and 

sustainable water supply for the future. The fact is that water problems in Palestine are 

caused not so much by a shortage of fresh water as by its uneven distribution due to 

practices during the occupation (Assaf, 2000). During the occupation, Israel denied the 

Palestinians' rights to drill new groundwater wells. These limits and controls are exerted 

on the Palestinian population. While on the other hand, rapid development of water 

resources takes place to supply the needs of the Israeli settlers. The Israeli Mekorot water 

company has been given the very important role of drilling new wells in the Palestinian 

territories in order to sell the domestic water to the Palestinians (Nasseredin, 2000). 
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3.9 Water Distribution in Palestine 

Water is distributed in Palestine as follows: 

• 73% of Palestinian water usage each year is for irrigation. 

• 2% is consumed by industry. 

• 25% is used for domestic and commercial needs. 

The water used for irrigation covers only 5% of the cultivated area in the West 

Bank and less than 30% of the Gaza Strip. The remaining irrigated water meets their 

needs from rainfall. Tables (2-6) shows water consumption by region and sector in 

Palestine, a summary of water supply and consumption in Palestine, water abstraction 

from wells in the West Bank, and Palestinian population projections and water 

consumption patterns by sector. 

3.10 A Deficit in the Gaza Strip 

The water balance in the Gaza Strip is much worse than that on the West Bank. 

The region is mining its groundwater, and there are severe problems as well with water 

quantity. In addition, economic development is well short of what would be necessary to 

allow for adequate standards of living and far shorter of what would be necessary to 

improve the quality of life. What is clear is that the water situation in the Gaza Strip is 

desperate in terms of both quantity and quality. There is no surface water, except 

immediately following a rainfall, and the two shallow aquifers that underlie the Gaza 

Strip, one sweet and one saline, are both being over-pumped (Fig.No.6). 
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Many Israeli analysts argue that the situation in the Gaza Strip is so severe that 

immediate construction of new pipelines or desalination plants is appropriate. 

Palestinians are skeptical of this mega project approach, in part for fear that they will get 

stuck with expensive sources of supply, and in part because it diverts attention from the 

inequitable distribution of existing supplies. 

One approach that is conceptually simple would be the construction of a pipeline 

to transfer what appears to be surplus treated waste water from Israel to the Gaza Strip. 

The waste water could replace some of the irrigation water now being pumped from the 

aquifers. A transfer of the waste water from Ashqelon, 25 km north of the Gaza Strip, by 

a pipeline would bring this water within reach of many farmers in Gaza. Such a transfer 

of treated waste water is both socially and economically attractive. 

3.11 Palestinian Obligations in the Water Management Field 

The Palestinians need to perform an accurate assessment of the available water 

resources, as well as of their water needs that should be able to meet the future 

Palestinian development. Further, they should review all of their agricultural practices 

and policies and start initiating new water protection and conservation techniques. 

As the Palestinians now become their own water keepers after the Israeli 

occupation ends, a consistent policy of rational management of Palestinian water 

resources needs to be planned and implemented. It would be beneficial for the 

Palestinians to improve the marginal activities that should be able to address all of the 

administrative activities. This could be accomplished by increasing the education, 
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training, and social and cultural awareness through the universities, public media, 

seminars and conferences, research, and developmental institutes with cooperation with 

international and Israeli expertise in this field beside exchange students between the 

Israeli universities and the one in Palestine. Collect the data and analyses, formulate 

legislation and regulation, economic incentives and penalties. Create an adequate link and 

coordination with other Palestinian national master plans, such as agriculture, forestry, 

economic and industrial expansion, and urban planning. This cooperation and link will 

lead to a more efficient operation of the old and new water systems. 

3.12 The Role of NGOs in Water Development in the Palestinian Territories 

Non-governmental Organizations (NGOs) represent a third source for increasing 

institutional capacity for water management in the Palestinian territories. Palestinian 

NGOs are quite competent and active in the field of water-supply assessment and 

monitoring. The Palestinian Hydrology Group (PHG) focuses on monitoring the flow 

from springs and wells and supports local, small-scale water-harvesting systems. It is 

increasing its own capacity to use remote-sensing data and, with funds from the United 

Kingdom, is working on a water resources management plan for the territories (Lonergan 

and Brooks, 1994). The Applied Research Institute of Jerusalem (ARIJ) is putting 

together a large water, land-use, and environmental data base and has received a grant 

from Canada's IDRC to analyze alternative irrigation systems and their implications for 

water quantity and quality. In contrast, there is no comparable NGO based in the Gaza 
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Strip (although both the PHG and ARIJ work thro,ughout the territories), but there are 

several environmental NGOs that monitor water quality and develop environmental 

protection plans (Lonergan and Brooks, 1994 ). Hence, there is a need to develop a 

master water plan for the West Bank and the Gaza Strip. 

3.13 Conservation and Efficiency Programs 

Some recommendations for both Israelis and Palestinians, if adopted, will orient 

both countries toward a water strategy that would leave them economically more stable 

and politically more secure, while offering a path that is considerably less 

environmentally damaging than the one that is now being followed. 

• The first step toward reducing water scarcity would be developing a broad 

and enforceable strategy for water conservation. This strategy should 

include information programs, financial incentives, minimum efficiency 

standards, and regulation. 

• Gradually introduce appropriate pricing of water to encourage efficiency 

in allocation and use in all sectors, together with the reduction or 

elimination of subsidies. 

• Initiate a major information program to promote awareness of the growing 

water shortage and of the parallel importance of protecting water quality. 

• Encourage a shift in agricultural production patterns to reduce emphasis 

on water-intensive crops and increase productivity of drought-resistant and 

salt-tolerant crops. Grants or loans of various kinds would be appropriate 

to assist farmers in the transition to less water-intensive agriculture. 
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• Encourage a shift to less water-intensive activities. Such a shift will be 

from agriculture to light industry. In addition, shifts would be encouraged 

from sectors that are responsible for significantly degrading the water they 

use to sectors that cause less environmental damage. 

3.14 Institutional Structures in Israel 

Israel already has an existing and reasonably well-functioning system for 

managing its water resources. Problems lie not in the efficiency of that system itself, but 

rather in its excessive focus on one sector (agriculture), in its relative neglect of water 

quality, and in the use of water by Israelis at the expense of Palestinians (Lonergan and 

Brooks, 1994). The following changes would help to create a better balance in the 

management of water in Israel: 

• Remove the water comrmss1on from the authority of the Ministry of 

Agriculture and give the commission the independence, status, and 

structure it needs to design and implement a more sectorally neutral water 

system. Responsibilities of the new commission should include water 

planning, water pricing, and water efficiency standards. 

• Establish clear working relationships with and lines of authority between 

the water commission and the Ministry of Environment. Work toward the 

enforcement of tough pollution-control laws, with particular attention to 

agricultural runoff and industrial waste water. 
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• Israeli officials, notably in the Hydrological Service, should reduce the 

level of security associated with water data and make the data more widely 

available. 

• Israeli officials should work with their Palestinian counterparts to reach 

common definitions for water supply and demand, compatible systems for 

the collection and processing of water data, and appropriate quality 

standards for data. 

• Joint planning for and management of shared water resources, including 

both surface water and underground water. 

3.15 Institutional Structures in the Palestinian Territories 

• The Palestinian Water Authority should be staffed and provided with the 

intellectual and technical capacity to take full responsibility for managing 

water resources. Such responsibility should be aimed at achieving 

sustainability of water resources and high-use efficiency. In addition, 

PW A should be free of direct political influence, except when that 

influence is affected through the democratic process. 

• The Palestinian Water Authority should review with great care the demand 

management measures that have been taken in Israel, Jordan, and other 

countries which have similar ecologies and economic structure. 

• The Palestinian Environmental Protection Agency should be staffed, 

funded, and provided with a capacity in exactly the same manner as the 

PW A. Both authorities must develop clear working relationships and lines 
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of responsibilities so that water quality is protected as vigorously as water 

quantity. 

• A computer-based, data-management capability for water must be 

established, and immediate linkages must be made with the Israeli water 

and environment data bases. 

• Efforts must be made to work with Israeli officials to make existing data 

bases and data-collection systems compatible. Israeli records can be 

compared with those held by Palestinian NGOs, such as the Palestinian 

Hydrology Group. 

• Formal, but flexible, criteria must be developed for the acceptance or 

rejection of proffered bilateral or multilateral international aid as well as 

direct foreign investment in the water sector. 

• A system of nature reserves should be established in which no 

development or a very restricted form of development is permitted. The 

reserves should be aimed jointly at protecting the water heritage of the 

region and at preserving ecological services of water. 

• Special forms of technical and financial assistance will likely be needed to 

assist with Palestinian agriculture. Farmers in the Palestinian territories 

will need to adopt improved irrigation practices which will ensure that 

more of the applied water reaches the plants. They may need new sales 

cooperative and other institutions as international markets again become 

open to them. 
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• Delivery and sewage systems must be planned for and constructed 

throughout the West Bank and Gaza Strip, with most, if not all, of the 

sewage reclaimed for use within the territories. 

• The Palestinian Water Authority will need to take special and immediate 

steps to deal with the water situation in the Gaza Strip. Every attempt 

should be made to look at local alternatives before turning to international 

pipelines or desalination. The most stringent demand management 

measures, including shifts to crops that are tolerant to drought and saline 

water, must be enacted through enforcement is unlikely to be successful if 

such measures are adopted without careful consultation with local people. 

3.16 Alternative, Local Sources of Supply 

• Work toward reducing water loss in supply systems throughout the territories 

where water loss is greater than 50% in most regions. Faulty infrastructure, 

faulty metering, inadequate monitoring, and water theft are problems that 

must be addressed. 

• Continue the trend toward full use of recycled water for agriculture or for 

recharging aquifers in parallel with investing in modern sewage systems 

wherever they do not currently exist. Establish clear standards for the 

treatment and use of recycled water. 

• Establish rain water catchments systems at the appropriate scale, rooftop 

catchments from houses, and from small buildings. This seems particularly 

appropriate because it is relatively inexpensive and produces potable water. 
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3.17 Technical Expertise and the Politics of Numbers 

Estimates of water potential in Palestine vary greatly between Israeli and 

Palestinian water experts. The explanations for the discrepancies are interesting in their 

own right. Israeli experts often assume that they follow rigorous scientific 

methodologies in investigating water potentials and that Palestinians experts are 

captured by political interests or, worse yet, scientifically unqualified to undertake such 

research. The same is asserted by Palestinian water experts, only in reverse, where 

Israeli experts are perceived as being captured by the political interests of occupation, 

whereas Palestinian researchers are perceived as the defenders of scientific integrity 

untainted by political maneuvering (Alatout, 1998). 

3.18 Water Allocation in the Israeli-Palestinian Conflict 

In the majority of the water disputes resolved, the decisions were not determined 

by rights-based criteria, but rather on needs-based criteria. Irrigable land, population, or 

the requirements of a specific project define these needs. Israel and Palestine came back 

to needs in the interim agreement of 1995, where Israel first recognized Palestinian 

water rights on the West Bank. A formula for agriculture and per capita consumption 

determined future Palestinian water needs at 70-80 mcm/yr, and Israel agreed to provide 

28.6 mcm/yr toward those needs. Table 8 shows the allocation schemes for the case of 

shared groundwater between Israel and the Palestinian Authority. This shift from rights 

to needs may simply be that rights are not quantifiable and that needs are. Another 
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reason for this shift is the psychology of negotiation, where it is ideally move along in 

three stages: the adversarial stage, where each side defines its positions, or rights; the 

reflective stage, where the needs of each side bring them to their positions; and finally, 

the integrative stage, where negotiations brainstorm together to address each side's 

underlying interests. 

Fixed allocation quantities mentioned in the Israeli-Palestinian interim agreement 

on the West Bank and the Gaza Strip (1995) are clearly defined and could be workable 

on a short-term basis. However, because water resources management is a dynamic 

process where water demands, uses, quantities, qualities, and related risk are changing 

with time, allocation quantities must be adjusted by time with the changing conditions. 

In this case, the principles underlying the currently agreed-upon allocation will remain 

valid for much longer than the volume of agreed-upon quantities themselves. 

Central to the riparian dispute between the Israelis and the Palestinians is the 

Jordan River drainage basin, which constitutes the region's main water resource. The 

headwaters of the Jordan River, located in northern Israel, and the occupied Golan 

Heights, feed Lake Tiberias (the Kinneret or Sea of Galilee) and the Syrian and 

Jordanian waters (most important, the Yarmuk River); while the West Bank and the 

Israeli springs feed the Jordan River that runs below Lake Tiberias. As a whole, these 

systems make up the Jordan international drainage basin, a naturally defined area that 

cannot be artificially subsectioned. A second area of dispute is the control of aquifers 

which flow westward from the height of the West Bank toward the Mediterranean Sea. 

Underground water resources are the most important in this second area of dispute, 
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because surface waters contribute only 30% of the total supply in Israel the West Bank 

(Issac and Owewi, 1995). 

The resolution of the Palestinian-Israeli allocation and water rights disputes 

should be resolved by the principles of international law. Two legal aspects of the 

conflict are points of concern. First, Palestinians and Israelis must reach a consensus on 

sovereignty over water resources in the West Bank and the Gaza Strip. Second, 

Palestinians and Israelis must reach an agreement on the rightful allocation of shared 

water resources to each party. 

With the growing water scarcity and the large differences in water values among 

uses, markets can be considered more widely as a m~ans to improve. water allocation 

and to reduce the economic impact of water scarcity (Easter and Hearne, 1995). 

While appropriate pricing policies are one component of an overall demand 

management strategy, they are linked to a broader set of economic instruments, which 

can be promoted to achieve optimal levels of pollution as well as the most efficient 

patterns of resource use. Such instruments include water banking, water markets, 

tradeable permit systems, and water auctions. In the end, the purpose of any market

oriented policy is to produce the most efficient resource allocation possible. However, 

despite the importance of efficient resource allocation, which can be furthered by a 

market system, there are externalities and problems with public goods, which affect the 

functioning of a market. They also affect the utility of using market instruments for a 

resource like water. 
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3.19 Critique of the Concept of Efficient Resource Allocation 

• The focus on efficiency of use ignores principles of equity. The market 

simply assumes that all potential buyers are equally well off. 

• The market does not necessarily reflect needs as much as it does wants. 

• Efficiency criteria also ignore future generations. The efficient allocation 

of resources is efficient only for today' s generation; future generations 

have no influence in decisions . 

. • Externalities or external factors of production, which may be positive or 

negative, are not included in the search for efficient resource allocations. 

These externalities can include the social costs of pumping an aquifer or 

discharging wastes into a stream, for example. 

• For a market to work effectively, property rights must be well defined. 

3.20 Claims, Counterclaims, Fears, and Concerns 

Shuval (1992) detailed some of the claims and counterclaims as well as the real 

and perceived fears and concerns of the two sides, Palestine and Israel, in the ongoing 

dispute over fresh water. These claims and concerns are listed next. 

3.20.1 Palestinian Claims and Concerns 

• The Palestinians claim that the flow of the mountain aquifer, which is fed 

by rainfall over the West Bank (90% of which is currently extracted from 

deep wells primarily within Israel), should be allocated for their use, and 
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that Israel's much-criticized, long-term over-pumping of the aquifer is a 

serious threat to the Palestinians' future essential water reserves. 

• The Palestinians are concerned that Israel, because of increased demands 

for development from the mass immigration of Jews from Russia and 

other countries, will extract more water from the mountain aquifer, 

depriving the Palestinians of an equitable share. Some Arab leaders have 

requested that authorities in these countries stop the emigration of Jews to 

Israel. 

• The Palestinians claim that Israel's Civil Administration has effectively 

frozen Palestinian utilization of water sources in the occupied Palestinian 

territories and have allocated significant amounts of water for agricultural 

and urban use for new Jewish settlements in the area. The Palestinians 

claim that this violates the Geneva Convention and that Israel misuses its 

authority as the "belligerent occupier". Particularly aggravating to 

Palestinian villagers is the perception of wasteful Israeli water use and 

landscape practices that often include the irrigation of lawns and the 

construction of swimming pools. 

• The Palestinians claim that the process of drilling new deep wells within 

the occupied Palestinian territories is depleting the aquifer, and that 

traditional springs and shallow wells used for domestic and agricultural 

purposes in neighboring Palestinian communities are drying up. They 

claim that Israel's pumping of groundwater near the Gaza Strip has caused 

severe salination of wells. Even when the Israeli authorities supply water 
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to the communities that lost their original wells or springs, the cost to the 

villagers is increased, which is viewed by Israelis as an appropriate 

method of controlling demand. 

• The Palestinians claim that, in all new water projects developed by Israel 

in the territories and that serve Palestinian communities, key controlling 

elements, such as regional reservoirs, valves, and control points, are 

located within Jewish settlements, which is viewed as another method of 

domination. 

• The Palestinians fear that, even if a peace settlement is achieved, and an 

appropriate Palestinian entity is established, the division of the very 

limited shared water resources will leave them with insufficient amounts 

of water to accommodate population growth and the resettlement of the 

Palestinian Diaspora with the required urban, industrial, and agricultural 

development. 

• In the event of major regional projects to import water to the region, there 

is concern and fear that Israel will retain practical and political control 

over all water supplied to the Palestinians and Jordanians. There is equal 

concern that other nations of the region, which may supply additional 

water or allow water pipelines to pass through their territory, will use the 

water supply lines for purposes of political control, as Turkey did in the 

case of the Iraqi oil pipelines during the Gulf War of 1990-91. 

• In general, the Palestinians claim the priority rights to complete and total 

control of "Palestinian" water (the mountain aquifer) and suggest that 
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complicated schemes to import water from other nations or to desalinate 

sea water focus on Israel which, in return, should forgo claims to the local, 

easily accessible, "Arab" water sources. 

3.20.2 Israel's Claims and Concerns 

• Israel claims that it has legitimate historical riparian rights to the mountain 

aquifer, based on the principle of prior use. Major portions of this aquifer 

flow naturally into its territories and have been developed at great expense 

and fully utilized over the past 60 years. 

• Israel is concerned that, if the Palestinians achieve autonomy or 

independence, they will gain physical control of the territory and will 

carry out their claim that all of the water of the shared Yakon-Tanninim 

aquifer (mountain aquifer) that is derived from rainfall within the West 

Bank (estimated to be about 80% of the total flow of the aquifer) be 

allocated exclusively for their own use. This fear is compounded in 

Israel's eyes by Palestinian goals of returning the Palestinian Diaspora to 

any independent entity that is established. 

• Some Israelis claim that, if there were a major increase in pumping from 

the aquifer, it would mean a drastic reduction of Israel's most important, 

high-quality source of drinking water. It might also mean a reduction in 

Israel's current utilization of that aquifer by some 300 mm3 /year, cutting 
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off the drinking water supplies for some 3 million people. Needless to say, 

this would be totally unacceptable to Israel. 

• Even if an equitable agreement is achieved on the division of the waters of 

the mountain aquifer between Israel and any future Palestinian entity, 

there is serious concern about the possible degradation of the quality of the 

water of the shared mountain aquifer as a result of inadequate monitoring 

and control of urban pollution, waste water, and toxic agricultural and 

industrial wastes in the West Bank. This could cause serious pollution in 

the highly susceptible karstic limestone aquifer, making the water unfit for 

human consumption. 

• There is also concern that unregulated over-pump1ng of the mountain 

aquifer in the West Bank could lead to a serious lowering of the water 

table, resulting in of salt-water intrusion and irreversible damage to the 

shared aquifer that could be a real threat to both parties. 

• The Palestinian calls for ending immigration to Israel from Russia and 

other countries are seen as an unacceptable interference in Israel's internal 

affairs. Israel views unrestricted immigration of Jewish refugees as the 

cornerstone of the country, and any demand to restrict immigration is also 

seen as unacceptable. 

• Israeli officials maintain that Palestinians have not been deprived of the 

use of needed water. They cite the construction of new water supply pipes, 

introduced by Israel since the end of Jordanian rule in 1967; the granting 

of permits to the Palestinian to drill some 40 new deep wells; and the 
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importation of water from the National Water Carrier to increase the water 

supplies to Palestinian cities and villages in the occupied Palestinian 

territories. According to Israeli claims, total water supply and per capita 

use in the occupied Palestinian territories has increased significantly 

during the period of the Israeli administration. Israeli hydrologists say 

there is limited connection between the groundwater in the Gaza Strip and 

Israel and that salination of wells in Gaza is solely the result of years of 

over-pumping by the Palestinians prior to 1967. Israel also points out that 

many Palestinians claims of wells and springs drying up coincided with 

the 1988-1991 drought period and may have nothing to do with Israel's 

water development projects. 

3.21 Israeli Concern and Proposed Solution (Development of a 
Tradeable Permit System) 

There is concern on the part of many Israelis about the impact on their economy if 

they suddenly relinquish large amount of water. At the same time, they are also aware of 

the economic benefits of development in the Palestinians territories. A permit system 

might help allay these fears and work toward efficiency and equity. For example, for 

every 1,000 units of water allocated to the Palestinians, five units might be leased back to 

the Israelis in specific term leases that could be renewed by time and according to future 

needs. This type of arrangement has positive impacts on both sides. For the Palestinians, 

the leases will bring income to assist in development and, if the income from the leases of 

water is more valuable than the water itself, there remains the option to renew the leases. 
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For Israelis, it gives them some flexibility in developing alternative sources of water, in 

restructuring agriculture, or in determining alternative arrangements to minimize the 

potential economic shock. This could be a form of water market that could be 

implemented as a solution and to minimize the Israeli fears and bring in some money to 

help in constructing the new Palestinian infrastructure. 

In order for this kind of market to function effectively between the Palestinians 

and the Israelis or between any regional cooperation, four important requirements need to 

be fulfilled. These are: property rights over water must be well defined; there must be 

many buyers and sellers; water must be mobile; and information must be readily 

available and cost-free. 

3.22 Are the Conditions Appropriate for the Development of Water Markets Between 
the Israelis and the Palestinians? 

The lack of well-defined property rights for water in the region poses a strong 

barrier to the development of water markets. Until water allocations, divisions of water, 

or water rights have been decided on, it would be difficult to imagine a smoothly 

operating market for water. The other three conditions--many buyers and sellers, water 

mobility, and availability of information--appear less a problem and could be 

accommodated once property rights are determined. 

A water cycle view of water rights and allocations will help mitigate the problem. 

Israel's transfer of fresh water to the West Bank is contingent upon it receiving back-

treated waste water at predestined amounts and quality. Thus, an alternative right would 

substitute one type of right transferred from Israel to the Palestinians. 
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3.22.1 The Benefits of This Solution 

• Mitigate the loss for Israeli farmers, which can naturally be expected to be the 

main opponents to any fresh water transfer to the Palestinians. 

• It provides incentives to build waste water treatment plants and recycling 

systems on the West Bank, thus reducing the likelihood of pollution of both 

aquifers and streams. 

• It would make waste water treatment and recycling an integral part of the 

permanent settlement, thus providing international agencies and donor 

countries with a substantial incentive to help finance such projects. 

• The need to manage a more complex set of water transfers. 

3.23 Joint Water Management 

In the Oslo B Agreement, a coordinated management structure was established. 

This structure is composed of a Joint Water Committee (JWC) and Joint Supervision and 

Enforcement Teams (JSETs). The JWC was given veto power over any water resource 

development in the West Bank, because it must authorize, by consensus, any such 

development initiated by any party. The JSETs were established under the JWC in order 

to oversee the activities on the ground. The effectiveness of the JWC and JSETs was 

compromised by the need for agreement on every action by representatives of two bodies 

(the Israeli Water Commission and the Palestinian Water Authority), which meet only 

occasionally, and by the power discrepancy between the two parties. The need to 

coordinate each meeting separately the fact that there was no permanent joint body and 
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that the virtual double veto power of the parties led to significant delays in developing 

water resources for Palestinian use as agreed upon in the accords. The Palestinians ever 

for domestic supply direly need these new resources. As a result, the distrust between the 

parties was not alleviated in the five years following the signing of the Oslo B Agreement 

(Haddad et al., 2000). Table 9 shows the projected annual water use in Israel and the 

Palestinian territories. 

3.24 Palestinian and Israeli Water Management Committee Duties 

• Co-coordinating policy objectives. 

• Exchanging information on projects on both sides of the border. 

• Initiating and participating in integrated water management projects. 

• Drawing up surveys of groundwater abstraction in their area. 

• Drawing up transboundary management programs. 

• Preparing common projects. 

• Drawing up a yearly report and yearly action programs. 

• Implementing international agreements. 

In addition, the committee should have the same number of members from both 

sides, and external experts may assist them at the beginning. The committees may create 

subcommittees and even joint subcommittees for studying groundwater. This cooperation 

forces the responsible people to work together, understand each other, and recognize 

where and how win/win solutions can be attained. 
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3.25 Confidence Building 

The sustainability of the shared aquifers is a common interest of the two parties. 

However, the success of any joint management institution depends to a large extent on 

the confidence that the parties have in the institution and the procedures involved. The 

basic assumption behind the flexible-sequential framework is that, as confidence in the 

existing joint management institution increases, its scope would be expanded, thus 

improving the management of the aquifer. One of the major reasons for frustration on the 

Palestinian side has been the lack of progress in water supply to Palestinian populations 

centers. Augmenting water supply to the West Bank by accelerating the development of 

the water sources referred to in the Oslo B Agreement and by facilitating new water 

conveyance schemes or replacement of leaking systems may thus be of primary 

importance in improving the negotiations between the water experts on the two sides. 

International capital will play a useful role in achieving this target by financing the 

schemes necessary to improve the reliability of Palestinian water supply systems. 

Other actions that may help bolster confidence include allowing the JSETs the full 

mobility specified in the Oslo B Agreement and providing Palestinians with open access 

to data pertaining to the mountain aquifer, such as water levels in wells over time, water 

quality measurements and the amounts of water extracted. Creating a shared data base 

may also facilitate the data exchange. 

3.26 The Agreement 

The agreement must ensure the two sides that they would be equally represented 

in decision making with respect to all water-related issues. The agreement should clarify 
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the actions that need to be approved by the JWM institutions, the decision-making 

procedures within the JWM institution, the actions which the JWM institution can take, 

and the means to be provided to them to accomplish their tasks. The agreement would 

also clarify the relations between the JWM institutions and local jurisdiction, on the one 

hand, and the national bodies of the two parties, on the other. Because data exchange has 

become a source of contention, it may be necessary also to specify which data, and from 

which data sources should be part of the shared data base, and how this data base should 

be maintained and accessed. In addition, given the complexity of the agreement, 

provisions should be included that would clarify how misunderstanding and conflict can 

be resolved and how the JWM authority is to be upheld. Given the current distrust 

between the two parties, it may be useful to include some neutral experts as potential 

facilitators to assess the differences and raise suggestions. 

In conclusion, it is essential to view the conflict over water between the Israelis 

and Palestinians on two very different scales. On a small case, there is the reflection of a 

local conflict that is engaging "two nationalist movements, each struggling for its right to 

national identity and national existence, while denying the adversary these same rights" 

(Rothman and Lowi, 1992). On a large scale, there is the mutual struggle for water in the 

Jordan River Valley and the nearby aquifers, which is a reflection of a global problem. 

The Israelis and Palestinians may be acutely short of water, but their water problems are 

different only in degree from those faced by most nations in the world. 
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3.27 Conclusion 

The Mountain Aquifer is a vital resource to both Israelis and Palestinians, for 

present and future generation alike. While the western and northeastern basins are fully 

utilized there is still some potential for additional exploitation of the eastern basin. This 

has been recognized in the interim agreement singed in 1995. In this agreement, both 

sides realized that neither can manage the aquifer independently and hence there is a need 

to cooperate in managing this shared resource to prevent the aquifer's deterioration and 

loss of storage capacity. 

Additional options for enhancing the cooperation in managing the aquifer need to 

be applied. Establishing, cooperatively, better information systems and conducting 

additional studies and modeling efforts has to be established where water management 

decisions are only as good as the information on which they are based. 

The sustainable management of an aquifer is always a difficult task. To undertake 

the actions needed to manage an aquifer requires that appropriate institutions be 

established. Hence, any proposal for a transboundary aquifer management structure 

should include the institutional and financial aspects and be backed by an agreement over 

allocations. 

The process of designing joint management institution for transboundary 

groundwater between the Israelis and the Palestinians should include the participation of 

the wider public, through their representative NGOs and through the dissemination of 

accessible information. A delicate balance must be found to accommodate governmental, 

inter-governmental, and non-governmental representation. In addition, transnational 
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water management must remain flexible enough to enable modifications that respond to 

changed circumstances and to new information. 

The development of a tradable permit system and water market with respect to 

groundwater resources between the Palestinians and Israelis must proceed slowly, and 

with due consideration of the social and environmental cots associated with such 

instruments. 
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CHAPTER FOUR 

REGIONAL COOPERATION OF WATER 

MANAGEMENT IN THE MIDDLE EAST 

4.1 Introduction 

The struggle of Middle East countries to meet present and future demand for 

water resources has led to the exploitation of new water sources. The importation of 

water via the sea and pipelines, desalination, waste water reclamation and re-use, as well 

as regional water diversions, have been discussed for years. The Middle East is facing a 

severe water shortage. In Postel's (1992) words, the Middle East is "the most 

concentrated region of water scarcity in the world." Currently, most countries' water 

supply is less than the 1,000 cubic meters (m3)/person/year threshold considered 

necessary for industrial, residential, and agricultural development (Shiklomanov, 2000). 

Furthermore, most major river or groundwater systems cross international borders, 

making water shortage subject to political conflict. As a result of the complexity of water 

scarcity, regional cooperation of water management in this area will bring more positive 

impacts and encourage the development in the region. 

4.2 Transboundary Political Conflict Over the Water 
Systems in the Middle East 

Three major Middle East water systems are subject to transboundary political 

conflict: (1) the Tigris-Euphrates, (2) the Jordan River, and (3) the Nile River. The 

Tigris-Euphrates system, which originates in Turkey and crosses into Syria and Iraq, is a 

source of conflict because of Syrian and Iraqi demands for increased water allocations 
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and Turkey's unilateral continuation of the GAP project (Wolf, 1996). The Nile River 

conflict stems from Egypt's allocation demands and the potential for unilateral upstream 

development by Ethiopia (Wolf, 1996; Sadik and Barghouti, 1994). The conflict in the 

Jordan basin arises from the allocation demands of Israel, Jordan, the Palestinian 

territories, Syria, and Lebanon and is complicated by the absence of peace between Israel 

and its neighbors (Wolf, 1994). Israel controls the basin since its capture of the 

headwaters in 1967, and unilateral water usage by Israel has created conflict between 

Israel and Jordan and Israel and the Palestinians. Moreover, because the headwaters of 

the Jordan River were Syrian land, territorial disagreements exist between Israel and 

Syria (Biswas et al., 1997). 

In addition to surface water conflicts, the Israelis and Palestinians disagree over 

groundwater extraction because Israel pumps one-third of its water from an aquifer that 

recharges in the West Bank (Baskin, 1993). Although there is no international law in 

force to govern the use and development of international groundwater water basins 

(Rosegrant, 1997), water experts have proposed allocation schemes based on the 

principle of equitable apportionment. Other approaches to water allocation include 

formulas for distribution based on state obligations, natural water flows, and the use of 

open markets (Zarour and Isaac, 1993). Because there is no consensus on the appropriate 

allocation mechanism, discussions continue between Palestinians and Israeli water 

experts (Feitelson and Haddad, 1994, 1996). 

The water crisis in the Middle East is not simply due to insufficient supplies, but 

to an uneven distribution of the resource and inappropriate consumption practices. The 

source of the water crisis is its unequal allocation and usage among the countries of the 
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region, threatening its political stability. A major problem, the current pattern of water 

resources use in the region, did not result because of negotiations but in most cases was 

imposed by force. Consequently, the regional cooperation to protect the water resources 

of the Middle East is a responsibility shared by a number of the countries, regardless of 

their political differences. The need to preserve the region's water resources and the 

recognition of this need have already led to the successful creation of a framework for 

regional water resources cooperation in the Middle East. 

All of the countries and territories riparian to the Jordan River are currently using 

between 95% and more than 100% of their annual renewable fresh water supply. In 

recent dry years, water consumption has routinely exceeded annual supply, and the 

difference has usually been made up through overdraft or fragile groundwater systems 

(Wolf, 1995). By 2020, water shortages will be the norm. Projected water requirements 

for Israelis for the year 2020 are 2,000 Mm3/year, or about 130% of current renewable 

supplies; 1,000 Mm3
, or about 120% of current supplies for Jordanians; and 310 Mm3

, or 

approximately 150% of current supplies for Palestinians on the West Bank and the Gaza 

Strip (Wolf, 1995). The resolution of this crisis is extremely difficult because intense and 

fluctuating geopolitical forces have crafted political boundaries in direct contradiction to 

the natural boundaries of the watersheds in the region. 

As far as the Jordan River is concerned, Israel is a strong, downstream riparian. 

This is a common situation in the Middle East; Egypt is in the same position on the Nile, 

and Syria and Iraq on the Euphrates. As a result, policies and institutions established to 

deal with water resources shared by Israel and its neighbors are likely to play a critical 

role in international water law. 
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4.3 International Transfer of Water 

Importation of water is under active consideration in the Middle East. Apart from 

short-term and small-scale deliveries by tanker trucks, the two options most relevant to 

Israel involve transportation by pipeline from Turkey or Egypt and by ship or barge from 

one of a number of countries (but most likely Turkey). 

Security of supply is an important issue among countries that have seldom known 

peace. The possibility that Israel, or any country, would relinquish part of its sovereignty 

to Turkey, which would control the flow of water in the pipeline (as would, to a reduced 

extent, every nation higher on the pipeline) is remote, at least without the establishment 

of an international authority to operate and monitor the pipeline. 

4.4 Regional Data Base 

Although it is too early to consider a regional water authority, it may not be too 

early to consider some form of regional data base. Again, the notion of a single regional 

node into which all water data would flow and to which any analyst would have an 

access. Partial integration, however, of water data with common definitions and common 

formatting, together with agreed protocols for data collection and management, could be 

useful in broadening areas of disagreement. Assuming all parties have appropriate 

software and hardware, parallel but linked data bases are possible. Moreover, in contrast 

to a regional water authority, these data bases can be built step by step, with early steps 

aimed at building confidence and only the later ones aimed at true integration. The first 

steps might include linking time series data on water held by Israeli, Palestinian, and 

Jordanian agencies, comparing flow data held by the Israeli Hydrological Service with 
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those held by the Palestinian Hydrology Group, and agreeing on a mutual approach to 

equal control of data. 

4.5 Regional Cooperation in Fresh Water Management 

Although fresh water is rapidly becoming a global problem, it is in the eastern 

Mediterranean Sea where the situation is closest to reaching crisis proportions. People 

living in this part of the world have only one-sixth as much fresh water available per 

capita as the global average (Mehmet, 1998). As a result, water is one of five topics being 

treated in separate multilateral peace negotiations that paralled the bilateral negotiations 

between Israel and each of her Arab neighbors. 

Despite all of the difficulties, regional cooperation in the eastern Mediterranean 

Sea is essential. This is partly because of the need to consolidate and strengthen the Arab

Israeli peace process. Even more fundamentally, regional cooperation in fresh water 

management is essential because the region as a whole is already experiencing critical 

water shortages. Projections indicate that, unless the shortage is effectively and equitably 

remedied in the meantime, it will reach crisis proportions by 2025 . New technologies in 

the field of desalinization of sea water and recycling of waste water and the emergence of 

an import-export market in water offer some intriguing opportunities for resolving, or at 

least mitigating, the broader regional water crisis in the eastern Mediterranean Sea early 

in the next century. More immediately, water demand management, including higher 

prices for water, must play a leading role, despite the fact that per capita consumption of 

water in this region is already well below world averages. 
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To date, region-wide solutions have been difficult to achieve because of 

continuing conflict and mistrust. Water rights are seen as nonnegotiable elements of 

national security. This attitude leads to inefficient allocations and, hence, waste and 

shortages, which in the end aggravate the situation. Some experts argue that rational 

management based on realistic pricing can provide a region-wide basis for collective 

solutions to both of these problems, both in the short- and long-term. In addition, a 

cooperative water policy may help advance the peace process by clarifying areas of 

common interest. 

4.6 Water Security and Availability 

Regional security and cooperation cannot be the concern only of one party or 

some parties in the region, but must be the concern of all governments and people 

throughout the whole region, regardless of nationality. Therefore, advocating security as 

a factor for withholding water or for not cooperating with bordering nations may become 

the main reason for the defeat of the security argument itself. Everyone needs security, 

everyone draws a red line, and cooperation may be the only feasible solution to serve the 

interests of all people in the region, especially their security interests (Shannag and Al

Adwan, 2000). 

Regarding water security and availability, Shannag and Al-Adwan (2000) noted 

the following: 

• Security in controlling headwaters is important; however, this should not be the 

concern of one government alone but of the entire region; 
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• Safety nets in water management are needed to ensure equitable distribution while 

meeting the demands and needs of everyone in the region; 

• Schemes of cooperative regional management of water are required to promote a 

political and managerial resolution to the issue of scarcity; 

• A cost-benefit analysis may be appropriate if water is to be treated as an economic 

good, but, at the same time, other factors must be considered, such as the 

productive use of the work force to achieve goals for the regulation of water. 

4.7 Water Reallocation Among Sectors in the Eastern Mediterranean Sea 

Approximately three-quarters of all the fresh water in the eastern Mediterranean 

Sea is used for irrigation. It is now commonplace that, over time, much of that water will 

need to be transferred from agriculture to other uses. (In a few cases, notably Palestine, 

considerable potential remains for transferring water into agriculture). 

As an example, Israel has obtained a modest window of opportunity to deal with 

its own and region's water needs. By moving toward a policy of efficient allocation, 

Israel has been able to restrain the growth in demand, even with a very rapid surge in 

population resulting from immigration from the former Soviet Union in the early 1990s. 

The immediate challenge for Israel is to further reduce the share of fresh water going to 

the agricultural sector. The old mode of administrative allocations will not do the job, 

because it is subject to historical interests incapable of readily accepting the burden of 

such a change. One alternative would be to extend the current initiative to divert fresh 

water from irrigation and replace it with treated effluent, but this option is limited by 

quantitative and qualitative constraints and could only serve as a partial solution. 
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Fortunately, market mechanisms have been proposed, including tradeable rights and the 

use of appropriate scarcity pricing; if adopted, these changes would have a profound and 

beneficial impact on the whole water economy. Adoption of similar policies by 

neighboring countries could provide temporary relief for the region as a whole. 

Two critical steps are required if the region is to avoid serious impending 

difficulties. One of these would be to find the means to operate regionally, whatever the 

political circumstances might be, and to deal effectively with the externalities intrinsic to 

this scarce resource. The other would be to make more effective use of the price 

mechanism, a move required to ensure efficiency in managing the stock of water. The 

advantage here would be that it tends to be less political and less bureaucratic and can 

therefore help avoid the problems that are bound to occur in any multinational effort at 

regional cooperation (Eckstein et al.,1994; Fisher, 1995). 

A move toward regional cooperation may, in the short term, not only provide 

opportunities for low-cost, long-term solutions but also play a useful role in creating a 

less hostile geopolitical environment for everyone. 

4.8 The Role of Public Education in the Region 

Public education has a very positive impact on water consumption and 

implementing new conservation plans and techniques. Public awareness can be increased 

by holding workshops and seminars by various institutions and universities to discuss 

water problems, consumption behavior, and water-saving mechanisms. The special 

programs and training should be addressed to the farmers and irrigation technicians; the 

media (including the advertising media) should be employed to raise awareness of the 
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seriousness of the water shortage and related consumption problems. Furthermore, 

government agencies should also take cultural values into account, holding public forums 

with an emphasis on the issue in relation to Islamic teaching. 

4.9 Water Policy and Different Camps in the Middle East 

• The Regional Cooperative Management Camp: The main focus of this camp is to 

look at demand requirements and transboundary water issues. It sees a political as 

well as a management resolution to the issues. A regional center for conflict 

resolution would likely be of importance to partially working out resolutions 

between the conflicting views and focuses on water in the region. 

• The Nationalist Camp: This camp postulated that controlling water heads, 

resource leads, and their flow and distribution is tied to sovereignty and, as such, 

is a national matter. 

• The Economic Efficiency Allocation Camp: This camp advocates that an efficient 

pricing mechanism and an economic allocation model would work at the national 

but not at the transboundary level. However, water resource management at the 

regional level may also encompass efficient allocation of water resources. 

4.10 Importing Water from Turkey 

Despite its own growing need for water, Turkey is still willing to export some of 

its water to neighboring countries to relieve their shortages. The main water resources 

that can be · used for this purpose are in the southern basins of Turkey. These basins 

(Eastern Mediterranean, Antalya, Western Mediterranean, Seyhan, and Ceyhon) 
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constitute almost 25% of Turkey's total renewable water potential. Several dams are in 

operation on these rivers, and several more are under construction, but much of the water 

of these rivers still flows into the Mediterranean Sea, without being used. This water 

could be used to alleviate water shortages in some countries of the Middle East, as well 

as in the parts of Turkey that are currently experiencing water shortages. Several projects 

have been devised to use the water of Turkey's Mediterranean rivers for this purpose. 

4.11 Water and Conflict 

Although shared water resources have led to the brink of armed conflict, they 

have also been a catalyst for cooperation between otherwise hostile neighbors. For 

example, despite growing literature suggesting that Arab-Israeli warfare has had a 

"hydrostrategic" component, the evidence suggests that water resources were not at all 

factors in strategic planning during the hostilities of 1948, 1967, 1973, and 1982. The 

decision to go to war and strategic decisions made during the fighting, including the 

question of which territory it was necessary to capture, were not influenced by water 

scarcity or the location of water resources. Moreover, although questions of water 

allocation and rights have been among the most difficult components in the Arab-Israeli 

peace process talks and a large number of studies have identified a hydrostrategic 

territory and advised its retention, no territories to date have been retained simply because 

of the location of water. Solutions, in each case, have focused on creative joint 

management of the resource, rather than sovereignty (Wolf, 1996). 

The actual history of armed conflict over water is somewhat less dramatic than 

the water wars literature would lead one to believe. As experts agree, there has never 
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been a single war fought over water. This is not to say that there is no history of water

related violence; quite the opposite is true: only that these incidents are at the subnational 

level, generally between tribes, water-use sectors, or provinces. Nationally internal water 

conflicts are, in fact, quite prevalent. As an example, California farmers blew up a water 

pipeline meant for the City of Los Angeles. Much of the violent history in the Americas 

between indigenous peoples and European settlers has included struggles over water. The 

U.S. desert state of Arizona even commissioned a navy (made up of one ferry boat) and 

sent its state militia to stop a dam and diversion project on the Colorado River in 1934 

(Fredkin, 1981). 

Therefore, although no water wars have occurred, there is ample evidence that the 

lack of fresh water has led to occasionally intense political instability and that, on a small 

scale, acute violence can result. 

4.12 Water and the Arab-Israeli Peace Negotiations 

The history of hydropolitics along the rivers of the Middle East has roots older 

than the states themselves (Wolf, 1999a). Water-related conflict, for example, informed 

the borders of the British and French mandates later the modem entities of Israel, Jordan, 

Lebanon, the Palestinian Authority, and Syria. As each of these entities developed its 

water resources unilaterally, dispute become inevitable; every state or territory in the 

Jordan River watershed has at least some of its water sources in a different and 

occasionally hostile state or territory. Exchanges of fire actually broke out between Israel 

and Syria over water in the mid-1950s and 1960s. The problems were only exacerbated 

with the 1967 war (Wolf, 1999a). 
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The West Bank overlies three major aquifers, two of which Israel has been 

tapping into from its side of the green line since 1955 (Wolf, 1999a). In the years of 

Israeli occupation, a growing West Bank and Gaza population, along with burgeoning 

Jewish settlements, increased the burden on the limited groundwater supply, resulting in 

an exacerbation of already tense political relations. Palestinians have objected 

strenuously to Israeli control of water resources and development of settlements, which 

they see as being at their territorial and hydrologic expense, whereas Israeli authorities 

view hydrologic control in the West Bank as defensive. With about 30% of Israeli water 

originating in the West Bank, the Israelis perceive the need to limit groundwater 

exploitation in these territories to protect the resources and wells from salt-water 

intrusion. 

4.13 Bilateral and Multilateral Negotiations 

Israel, Jordan, Lebanon, Palestine, and Syria are all considered riparian to the 

Jordan River system as shown in Figure 6). In the eyes of many regional water experts, 

this makes the Jordan River basin the most likely flash point for conflict in the Middle 

East. It also creates a common area for cooperation between these same countries to 

resolve their water disputes or conflicts, bilaterally and multilaterally. 

During bilateral negotiations between Israel and each of its neighbors, it was 

agreed that a second track be established for multilateral negotiation on five subjects 

deemed "regional", including water resources. These two mutually reinforcing tracks--the 

bilateral and multilateral--led to a peace treaty between Israel and Jordan and a 

declaration of principles for agreement between Israel and the Palestinian Authority. Both 
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have a water component in terms of allocations and projects. In neither, however, has 

water had any influence on the discussions over final boundaries. 

4.14 Israel-Jordan Peace Treaty 

Despite a formal state of war for many years, Israel and Jordan recognized the 

need to work together to manage the Jordan River. This recognition is strong evidence 

that cooperative--if not joint--management can work. For the first time since the states 

came into being, the treaty legally defines mutually recognized water allocations, 

acknowledging that "water issues along their entire boundary must be dealt with in their 

totality" (Israel-Jordan Peace Treaty, 1994, Article 6/Annex II). The treaty spells out 

allocations for both the Yarmuk and Jordan rivers and Arava-Araba groundwater and 

calls for joint management efforts to prevent water pollution, recognizing "that their 

water resources are not sufficient to meet their needs" (Israel-Jordan Peace Treaty, 1994, 

Article 6/ Annex II). The treaty calls for ways of alleviating water shortage through 

cooperative projects, both regional and international. 

In their 1994 peace treaty, the Israelis and Jordanians invented legal terminology 

to suit particularly local requirements. In negotiations leading up to the treaty, the 

Israelis, arguing that the entire region was running out of water, insisted on discussing 

only water "allocations", that is, the future needs of each riparian. Jordanians, in contrast, 

refused to discuss the future until past grievances had been addressed; they would not 

negotiate allocations until the historic question of water "rights" had been resolved. 

There is little room to bargain between the past and the future, between rights and 

allocations. Negotiations had reached an impasse when one of the mediators suggested 
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the term "rightful allocations" to describe simultaneously historic claims and future goals 

for cooperative projects. This new term is now immortalized in the water-related clauses 

of the Israel-Jordan peace treaty. 

4.15 Israeli-Palestinian Declaration of Principles and Interim 
Self-Government Agreement 

Among other issues, this bilateral agreement called for the creation of a 

Palestinian Water Administration Authority (which later became known as the 

Palestinian Water Authority). Moreover, the first item in Annex III, on cooperation in 

economic and development programs, included a focus on cooperation in the field of 

water, including a Water Development Program prepared by experts from both sides, 

which will also specify the mode of cooperation in the management of water resources in 

the West Bank and the Gaza Strip, and will include proposals for studies and plans on 

water rights of each party, as well as on the equitable utilization of joint water resources 

for implementation in and beyond the interim period. 

In addition, a critical compromise was achieved by the two sides: Israel 

recognized the Palestinian claim to water rights, and a Joint Water Committee (JWC) was 

established to cooperate in management of West Bank water and to develop new 

supplies. The JWC, in principle, supervises joint patrols to investigate illegal water 

withdrawals; its first action was to discover and put a stop to illegal drilling in the Jenin 

Area in 1995 (Israel Line, 20 December 1995). 
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4.16 Conclusion 

Transboundary management of water is vital for cooperation and stability in the 

region. Cooperation and stability must be the two pillars of enduring peace in the Middle 

East. Adoption of a broader, regional perspective, from Egypt in the south to Turkey in 

the north, will allow the whole region a little bit of relief. Egypt could pipe water to the 

Sinai and Gaza. The Litani water could be redistributed to Israel and the West Bank, and 

Turkish water imports could be relied on to improve regional water balances. 

Through information networks between Middle Eastern and international 

scientific research centers and training institutions, a more rational attitude can be 

encouraged towards water use and control that combines a sound understanding of water 

availability and movement with integrated planning and management. 

With an understanding of the need for the application of new techniques, with a 

commitment from Middle Eastern policy makers and international donors for the 

conservation of water and installation and maintenance of water systems, and with the 

involvement and general support of all the people who use the water and the soil, 

sustainable groundwater management can be achieved. 

It the end, if collaborative solutions for water management can be worked out in 

the eastern Mediterranean Sea, they can be worked out anywhere on the globe. If 

collaborative solutions for water management can be worked out in Israel and Palestine, 

they can be worked out anywhere in the eastern Mediterranean Sea. 



CHAPTER FIVE 

THE RULE OF LAW AND ALTERNATIVE DISPUTE RESOLUTION IN THE 

DEVELOPMENT OF THE PALESTINIAN COMMUNITY 

5.1 Introduction 
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It is widely believed that well-functioning legal institutions and a government 

bound by the rule of law are important to economic and political development. As a 

result, practitioners in the development field have turned increasing attention to reforms 

intended to improve legal institutions. The Palestinian National Authority is in the 

process of developing its own legal institutions. This development is necessary for the 

welfare of the Palestinian citizens and will be the first step towards a democratic 

Palestinian state. 

Judicial approach may 'not be the preferred forum for settling disputes in which 

the parties will continue to have a close working and/or living relationship. The 

alternative dispute resolution provides alternative pathways to justice for reasons of 

practicality, efficiency, and economy. In many ancient civilizations, facilitation has been 

regarded as a natural and even superior mode of dispute resolution, where facilitation 

processes should be treated as a learning partnership, and the facilitator must be open to 

learning how to solve the conflict in a friendly environment. 

The movement of alternative dispute resolution was started in the United States in 

the 1960s, where the courts, legislators, legal scholars, and others have been increasingly 

concerned to develop alternative means of protecting rights and redressing grievances 

that would be less costly, more effective, and more fair than formal official adjudication. 
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(Berman et al., 1996). These alternatives can be adopted and used by the Palestinians 

while developing their own judicial system. It will assist the Palestinian community to 

settle local conflicts between the citizens themselves and/or conflicts between the 

government and different organizations. Also, it will be used for settling commercial 

conflicts and be the base for solving the international conflicts in the future. 

5.2 Progress in Rule of Law Development in Palestine 

The rule of law development in the West Bank and Gaza Strip has been the focus 

of steadily increasing attention of the international community. Twenty-four donors and 

13 United Nations agencies and programs, along with numerous independent 

international and Palestinian NGOs, currently support the rule of law sector (Lanteigne 

and Brynen, 1999). Each of these development partners are working with the Executive 

Branch, through the Ministries of Interior, Justice, Planning and International 

Cooperation and local government; with the judiciary, through Palestinian judges at all 

levels and with court staff; with the Legislative Branch, through the Palestinian 

Legislative Council; with the Palestinian Independent Commission for Citizens' Rights; 

and with civil society, through the many Palestinian NGOs present in the West Bank and 

Gaza Strip (Lanteigne and Brynen, 1999). 

In terms of progres-s made, the Ministry of Justice has received support in the 

provision of much-needed technical and training assistance, as well as some material 

assistance. Quality training in the field of human rights has been provided to law 
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enforcement officials, and additional training is anticipated for members of the judiciary, 

as well as for prosecutors and other members of the legal profession. 

The Palestinian Legislative Council has been the recipient of training for a 

number of its staff, has received equipment and other materials, and has been supported, 

among other areas, in the form of funding for the review of legislation and for 

educational visits of legislators to other countries. Extensive support also has been 

provided to the initial elections and to the law reform effort, in the compilation of old 

laws, and the drafting of new legislation, and this has been bolstered by the creation and 

ongoing development of a legal data base. Some support has also reached the conflict 

resolution domains of the rule of law sector and the opening of the new Institute of Law 

at Birzeit University that will surely play a long-term role in educational legal 

professionals. 

Birzeit University established the Institute of Law (Iol) in 1993 in order to 

contribute to the evolution of legal structures and the rule of law in Palestine. The 

establishment of a Palestinian administration and legislative activity has created a need 

for a venue in which academics and professional can think systematically and creatively 

about the challenges facing legal institutions in Palestine, and contribute to building 

them. Due to the constitutional and legal history of the West Bank and Gaza, inherited 

legislation urgently needs review and the individuals whose function it is to study, control 

or implement them need to upgrade their skills. As a contribution to the building of 

human capacities, IoL conducts applied legal research and offers continuing legal 

education through conferences, workshops, seminars and training courses. In addition, 
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IoL houses the law library that is considered the largest specialized and modem law 

library in the Palestinian Territories. Its goal is to meet the information requirements of 

lawmakers. Legal practitioners, teachers, researchers and students in the West Bank and 

Gaza, and others interested individuals and institutions abroad 

(www.birzeit.edu/centersliol.html). 

Despite these gains, the demands and needs in the rule of law domain still far 

outweigh the supply, and the sector needs a reinforced level of assistance. If Palestinians 

are to be governed through a system that secures and maintains the rights of all, and if 

other forms of economic and social assistance are to have sustainability, a higher degree 

of focus and support is needed on the rule of law development. 

In particular, the judiciary needs more support, in terms of physical infrastructure 

and training, as well as the ability to rely on a competent and fully functioning alternative 

dispute resolution system to reduce the number of court cases. The prosecution system 

presently has an under-resourced operational capacity in light of its heavy case load, and 

is unable to rely on a fully operational forensic science capacity, which is key to 

evidentiary soundness, efficient prosecution, and ensuring a fair defense. Support for 

penal institution capacity, including rehabilitation-oriented programs, remains almost 

non-existent. 

The effectiveness of law enforcement will depend on continued technical, 

financial, infrastructure, and organizational support. Such support will be central to 

ensuring that law enforcement officials carry out their roles effectively, pursuant to 

international standards of conduct, and with respect for human rights. Law reform and the 
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legal data base, although having made some progress, are areas in which the future of the 

Palestinian legal system will depend heavily, and a reinforced effort is needed here. The 

state of rule of law-related policies, and the equally important mechanisms to implement 

them, remains substantially under-developed (Lanteigne and Brynen, 1999). 

Non-governmental organizations and the Palestinian Independent Commission for 

Citizens' Rights, both vital to expressing the needs and concerns of all Palestinians, will 

need continued support to address those needs and to aid the Palestinian Authority in 

addressing those needs. 

While the international community has provided much support for this sector, the 

need for increasing support remains great. Continued and reinforced support for the rule 

of law is key to the overall sustainability of the development effort. 

5.3 Judicial System Development in Palestine 

Improvement of the judiciary's physical infrastructure and the establishment of a 

national judicial training facility is necessary need for the Palestinian community. In 

addition, support for the establishment and operational capacity of the Judicial Council 

and improved capacity in court administration will improve the Palestinian legal 

capabilities. 

The Palestinian court system is moving to construct a three-tiered system of 

courts. Depending on the seriousness of a case, it is first assigned to single-judge 

magistrate courts (mahakim al-sulh) or multi-judge district courts ( mahakim makaziyya). 

Appeal from either of these goes to the second level, the Court of Appeals . Branches of 
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the Court of Appeals sit in Gaza and Ramallah. Palestinian courts have had an additional, 

third level in the past. Under Jordanian rule, Palestinians on the West Bank could appeal 

from the Court of Appeals to the Court of Cassation in Amman. In 1967, Israel divorced 

the West Bank courts from the Jordanian system and barred appeals to Amman. It is 

likely that statehood and the need to unify the West Bank and Gazan judiciaries will 

some day result in the construction of a Palestinian Court of Cassation. The Palestinian 

courts do not have a separate administrative judiciary, but following the old Jordanian 

system, the judges of the highest court, the Court of Appeals, can also sit as the High 

Court to hear administrative cases. There also specialized courts within the regular 

judiciary to handle tax matters and municipal affairs (www.undp

pogar.org/publications/judiciary/nbrown/palestine.html 

5.4 ADR and Different Paths 

Altemati ve Dispute Resolution, or ADR, refers to any means of settling disputes 

outside of the courtroom. It includes negotiation, mediation, arbitration, early neutral 

evaluation, and reconciliation. The most common forms of ADR are negotiation, 

mediation, and arbitration. 

5.4.1 Negotiations 

One of the simplest forms of ADR is negotiation that represents a direct method 

of communicating and resolving a problem. Parties or their representatives, who may be 

attorneys, communicate directly with each other. Participation is voluntary, and the 



110 

disputants determine the process to be employed and criteria for making the decision to 

satisfy their needs. In working out a mutually satisfactory agreement, disputing parties 

often find it helpful to have the input of a neutral (unbiased) third party. In the traditional 

negotiation process, however, attorneys act as advocates for their clients, which means 

they put their clients' interests first. In recent years, to facilitate negotiation, various 

forms of what might be called "assisted negotiation" have been employed. Forms of ADR 

associated with the negotiation process include mini-trials, early neutral case evaluation, 

and summary jury trials. 

5.4.2 Mediation 

This problem option uses a neutral person, the mediator, to guide the discussion 

of ways to solve the problem. The mediator does not make decisions, but helps with 

developing workable and effective solutions with the parties. People can use mediators 

on their own or with the advice or assistance of any attorney. Some mediators are 

attorneys; some have training in other professions. Their skills lie in helping people 

explore the real issues in conflict and what actions would solve the problem. The 

mediator's task is to set the behavioral boundaries as rules of conduct and to ensure that 

all participants understand and respect them. Understanding and respecting boundaries 

helps to build and maintain trust. This is critically important because interpersonal 

boundaries are an absolute social necessity of communication (Maser, 1996). 

5.4.2.1 Advantages and disadvantages of mediation. Mediation deals with details 

to achieve a friendly relationship. In this way, mediation is capable of mitigating tensions 
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and building understanding and trust among the disputants. It also leads parties to 

negotiate their own settlement of the dispute and to resolve conflicts that may give rise to 

future disputes. In addition to the above advantages, mediation is a less-expensive 

alternative than other processes of third-party settlement of disputes (Berman et al., 

1996). As this alternative goes more in-depth to build a successful relationship between 

the parties involved, it is more time-consuming. In addition, the freedom to withdraw 

from the procedure may make it wholly ineffective at times (Berman et al., 1996). 

5.4.3 Arbitration 

Arbitration is a simplified version of a trial involving no discovery and simplified 

rules of evidence. Either both sides agree on one arbitrator, or each side selects one 

arbitrator and the two arbitrators elect the third to comprise a panel. Arbitration hearings 

usually last only a few hours and the opinions are not public record. Arbitration has long 

been used in labor, construction, and securities regulation, but is now gaining popularity 

in other business disputes as well. 

5.4.3.1 Advantages and disadvantages of arbitration. The arbitration procedures 

are relatively short with relaxed rules of evidence that enhance the flexibility and 

informality and reduce adversarial elements. The parties select the applicable norms, that 

is, they can specify a particular body of law or set of rules as a basis for a decision, and 

they also choose the arbitrator who normally has expertise in the subject matter of the 

dispute. During the process, the dispute and the decision can be kept private where the 

proceedings are not normally open to the public and the record of them is not published. 
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Compared to the mediation and litigation processes, arbitration IS often less time

consuming and hence less expensive. 

The relative informality of the proceeding may result in a sacrifice of procedural 

justice where, if the arbitrators are free to decide without reference to law, their decision 

may be unpredictable and arbitrary. One of the problems sometimes could be the inability 

of the arbitration to enforce its decision. 

5.5 Courts and ADR in the United States 

Today in the United States there are fifty-two court systems-one for each of the 

fifty states, one for the District of Columbia, and a federal system. Keep in mind that the 

federal courts are not superior to the state courts; they are simply an independence system 

of court. In addition, the body of American law is vast and complex. It includes the 

federal and state constitutions, statutes passed by legislative bodies, administrative law, 

and the case decisions and legal principles that from the common law. These laws would 

be meaningless, however, without the courts to interpret and apply them. This is essential 

role of the judiciary-the courts- in the American governmental system: to interpret and 

apply the laws to specific situations 

(www.oxnardcc.org/-djordan/22su/law10/chap3text.ht.m). 

The state and federal courts are implementing a wide range of altemati ves to 

adjudication. In addition, congress passed the Dispute Resolution Act in 1979 to 

encourage the development of methods for resolving civil and criminal disputes without 

litigation, and some states established statewide dispute resolution programs. 
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In 1999, USAID awarded a three-year, $8.85 million contract to the U.S. 

consulting firm DPK to streamline civil case handling in pilot courts; train prosecutors; 

streamline handling of criminal cases; improve course offerings at Palestinian law 

faculties; and establish alternative dispute resolution centers (USAID West Bank and 

Gaza web site, 2002). This project is one of the projects that make US AID unique among 

donors in maintaining a rule of law program. 

Activities funded by USAID pertaining to reformation of the Palestinian judiciary 

include the training of 27 new Palestinian judges at the National Judicial Institute of 

Egypt; official adoption of the first code of ethics for Palestinian prosecutors; specialized 

training for 31 prosecutors and 11 senior prosecutors; advanced training on case flow 

handling and team building for Palestinians judges and their staff; and the opening of two 

mediation and arbitration centers in Ram allah and Gaza (US AID West Bank and Gaza 

web site, 2002). 

5.6 Conflict Resolution Capacity Development in Palestine 

Support for the passage of comprehensive legislation and procedures on 

arbitration, mediation, and other forms of alternative dispute resolution, including 

legislation, which incorporates procedures within the court system to provide civil 

litigants with this option and incentives to use it, is important for the Palestinian 

community. In addition, encouragement of work with NGOs and other private 
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organizations that wish to provide a forum for alternative dispute resolution should be 

provided. Support for campaigns of public awareness to inform citizens of the option of 

alternative dispute resolution and where to find it is important, in addition to the 

continued support for the training and education of lawyers and judges on alternative 

dispute resolution procedures. 

Both in Gaza and in the West Bank, alternative dispute resolution is started to 

been used for resolving commercial and business disputes. During a period of political 

and legal instability, alternative dispute resolution mechanisms were thought to provide 

greater convenience and predictability than the court system. Mechanisms presently used 

are arbitration, mediation and other less common forms of dispute resolution. Arbitration 

laws exist both in Gaza (Palestine Arbitration Ordinance of 1929) and in the West Bank 

(Jordanian Law of Arbitration of 1953) providing for enforcement of arbitration 

agreements and awards. In Gaza, institutionalized arbitration is available trough the 

Palestinian Chamber of Commerce (www.infoprod.co.iVcountry/palest2a.htm). 

5. 7W ater Courts 

The water court is a specialized court that does not deal with murders, divorces, or 

traffic offenses. It is only purpose is to decide whether an applicant has made a valid 

claim for water under the state law. Colorado Water Court is a very good example for the 

way that water courts functioning in the United States. 

The water Right Determination and Administration Act of 1969 created seven 

water divisions based upon the drainage patterns of major rivers in Colorado: South 
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Platte, Arkansas, Rio Grande, Gunnison, Colorado, White and San Juan Rivers. A 

division engineer, appointed by the state engineer; a water judge, appointed by the 

Colorado Supreme Court; a water referee, appointed by the water judge; and a water 

clerk, assigned by the district court, staffs each water division. 

Water judges are district judges who have jurisdiction in the determination of 

water rights, the use and administration of water, and all other water matters within the 

jurisdiction of the water division. There are no jury trials in water courts, and all appeals 

are filed directly with the Colorado Supreme Court. 

All water courts operate under a standard case definition approved by the 

Colorado Supreme Court in 1981. This made possible the establishment of water court 

filing standards, which have been reported annually by water-by-water divisions since 

July 1, 1981. By virtue of the Colorado Constitution, all water belongs to the people of 

the State. However, the constitution also provides that anyone may use the water of the 

state under a doctrine of "First in time, first in right." The water court exists to determine 

who, among various claimants for the same water, has the first right of use, and what 

priority other users might validly claim (Inda and Clay, 2002). When an application is 

filed with the court, the water clerk sends a summary of the application to be published 

one time in a newspaper in the county where the water claim is located. Interested parties 

have two calendar months after the month in which the application is filed to enter the 

case, by filing a statement of opposition. The clerk also sends a copy of the application to 

the state engineer, the division engineer, and the water referee. The referee and division 
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engineer look at the application and visit the site to verify the information 1n the 

application (Inda and Clay, 2002). 

In the view of the need for worldwide governance to guarantee universal access to 

the water scarce and vital resource, the International Water Court was created in Egypt 

(Bennet, 2002). The court declared that the water problems are essentially of a political 

nature. It was declared to be a social asset, requiring an "inverted globalization" process 

based on solidarity and co-operation between countries and region (Bennet, 2002). 

The new organization has appealed for transparent and participative (with special 

emphasis on the involvement of women) water management, based on the principle of 

"active subsidiary" focused on territories and cultures. It will promote new irrigation 

order, independent experts to guarantee ethical management and social education 

encouraging saving water, to guarantee sustainable development and water for the future 

generations (Bennet, 2002). 

In the era of interdependence, the creation of this international organization 

confirms that water should be the subject of global reconciliation, dialogue and co

operation (Bennet, 2002). This water court system should be developed in the future in 

Palestine within the cooperation with the new International Water Court in Cairo. 

Training Palestinian judges, attorneys, engineers and hydrologists should be activated 

within training courses and exchanging students. Joint cooperation agreement should be 

signed between the Institution of Law in Birzeit University and the new court in Cairo. 

This cooperation will have a positive impact of the sustainable water management system 

in Palestine and will provide a strong legal background for the Palestinian hydrologists. 
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5.8 Power Imbalances and Environmental Justice 

In any facilitation process, people must be thought of and treated as though they 

are equal and deserving of love, trust, respect, and environmental justice. Environmental 

justice asserts that we owe something to every other person sharing the planet with us; 

both those present and those yet unborn ... it must therefore be understood that the 

resolution of any environmental dispute will in some way affect the next generation--for 

good or ill (Maser, 1996). Therefore, each party must be aware of how its decision will 

affect future generations. 

In most conflict situations, one party has more power than another. When the 

power differential is substantial, the effect is usually significant on both the substance and 

process of the dispute. Increase the cost and delay of legal services, and countless poor 

and middle-class victims must accept inadequate settlements or give up any attempt to 

vindicate their legal rights. Generally, it is believed that the power of the parties must be 

relatively even if a negotiation or mediation process is to be fair. If one side is far more 

powerful than another, that side is likely to simply impose its solution on the other side, 

which will be forced to accept it because they have no other choice. Alternatively, the 

high-power party may simply refuse to enter into a negotiation, because they have no 

need to. They can get what they want without compromising or in any way giving in to 

the other side. Another possibility is that the low-power party will refuse to negotiate, 

because it fears they will be coopted or otherwise forced to make compromises they do 

not want to make. 
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Community development is the mechanism through which people empower 

themselves by increasing their ability to control their own lives in order to create a more 

fulfilling existence through mutual efforts to resolve shared problems. Community 

development works on the belief that, through collective action, people can successfully 

resolve their issues as well as organize and implement change (Maser, 1996). 

Another way in which local community development enhances human potential is 

by helping them dissolve barriers. Bringing all parties affected into the decision-making 

process can dissolve barriers. While prejudice and a sense of inequality suppress 

relationships among people due to their perceived differences, community development 

helps them learn to cope collectively with the many problems affecting their lives by 

uniting them in a common cause when they might not otherwise choose to associate with 

one another (Maser, 1996). 

The new methods of dispute resolution will not only reduce the burden on the 

courts and the economy, but will provide a more satisfying means of achieving justice for 

a larger portion of the population. In addition, some disputes require technical expertise 

for their resolution and, because judges are necessarily generalists, courts may be 

inappropriate for some controversies. The mediator's role is to balance power by building 

the foundation of trust and understanding, which will hopefully overcome the imbalances 

of power between the conflict parties. 
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5.9 Resolving Environmental Conflict 

The conflict over a given resource lies in either competition among parties 

seeking its tangible monetary value or competition among parties split in seeking its 

tangible monetary versus its intangible spiritual and/or scenic values (Maser, 1996). 

Conflict is thus often a choice, a misjudgment of appearances, or an assumption 

that is avoidable because it is only one choice of a response to given circumstances. Other 

responses are available, should one choose to accept one or more of them (Maser, 1996). 

Parties should avoid the destructive conflict by using the alternative dispute resolutions to 

reach agreements regarding the issues under conflict. Solutions are attainable, as long as 

those involved share a truly sustainable vision of the community toward which to build. 

5.10 Conclusion 

Going to court is not the only method for resolving disputes. The high costs, long 

delays, aggravations, and loss of privacy involved in going to court are just a few of the 

reasons why more and more people with disputes are turning to more effective ways in 

which to settle their differences. As a result, an increasing number of jurisdictions in the 

U.S. have established court-annexed dispute resolution programs that refer cases to 

mediation or non-binding arbitration before they are tried. Other courts are experimenting 

with innovative ways to facilitate settlement. In addition, the United States is one of the 

unique donors in maintaining rule of law programs in Palestine and funding different 

projects. The rule of law and alternative dispute resolution will have a major impact in 
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developing the Palestinian community and the future of the Palestinian legal system that 

will ensure more fairness and justice in the country. 
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Sustainable management of an aquifer is a complex task in the best of 

circumstances. The management problems of aquifers are magnified when the aquifers 

underlie borders, thereby making them shared aquifers. In such cases, the decisions that 

need to be made for their sustainable management must be assumed by more than one 

party in a situation where there is often no force binding the parties to agree on the 

measures that should be taken (Haddad et al., 1994). Dispute resolution is often viewed 

as the solution of this problem where the conflict resolution works best when the people 

who are going to use it are involved in the design of the process. This process, conflict 

resolution, gets everyone together and gets everyone speaking the same language. All 

who are affected by a decision should be included in how that decision is made. 

Planning is the key prerequisite and the basic foundation for all water 

management activities. Reliable, comprehensive national and transboundary data 

collection, analyses, and dissemination are thus essential for all aspects of water 

management, particularly when the resource is vulnerable to droughts. Drought 

management plans should always be incorporated in all national and transboundary water 

plans, especially if joint management is to be adopted. In addition, planning and 

managing droughts within the framework of the joint management of shared waters can 

be affected, in the case of Israel and Palestine, through the Transboundary Ground Water 

Board of Control (Najjar, 1997). 
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The mountain aquifer is an example of a shared aquifer that needs to be managed 

in a sustainable way where it serves as a vital resource to both Israelis and Palestinians, 

for present and future generations alike. The mechanism that was established in the Oslo 

B agreement does not amount to a joint management structure. It was designed as an 

interim measure, primarily to coordinate actions initiated by the two parties during the 

transition period to the permanent status agreement. It did not establish a structure that 

would actively manage the shared groundwater resource. It also did not include measures 

for developing the institutional structure, or resolving disagreements, since it was for an 

interim period. Moreover, despite the call for data sharing in the agreement no data 

sharing occurred (Haddad et al., 1994). All of these deficiencies have to be avoided in 

structuring the joint management regime in the future agreements and final settlements. 

As any joint management agreement for a shared aquifer is novel, it is likely that there 

will be many points that would have to be clarified overtime. Thus, special attention 

should be given to the conflict and disagreement resolution mechanisms (Haddad et al., 

1994). 

Numerous authors have mentioned the "crisis" with data on water in the Middle 

East, and there have been calls for the establishment of regional data centers or a regional 

clearinghouse (Kolars, 1992) to help alleviate this crisis. It is clear that the poor quality 

and the limited availability of data are issues that will not be eliminated in the near future. 

However, it is also clear that cooperation in the water sector between the Israelis and the 

Palestinians (and, indeed, other riparian states in the region) will require an agreement on 

baseline data and a comprehensive plan for sharing data on water availability and use. 
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Allowing the JSETs the full mobility specified in the Oslo B agreement and providing 

Palestinians with open access to data pertaining to the Mountain Aquifer will help bolster 

confidence where participants when have equal access to information, they are more 

likely to come to a satisfactory agreement. 

By comparison with most other nations, Israel and Palestine are already very 

efficient in their use of water. The problem is that they are not near I y so efficient as they 

will need to be to cope with growing demands and limited supplies in the future (Brooks, 

1994). By promoting minor changes in lifestyles and in urban and industrial uses, plus 

some shift away from irrigated agriculture, Israel could save over half of the fresh water 

it currently uses. Palestinian savings would be much smaller, partly because it would be 

economically efficient to allow a modest expansion of irrigated agriculture and partly 

because the need for more water in the domestic, urban, and industrial sectors will 

overwhelm use-by-use savings. Despite the differences in current patterns of use, and of 

prospects for change in the near future, it would be economically, socially, and 

ecologically folly for either Israel or Palestine to ignore the huge potential of water 

demand management (Brooks, 1994). 

The water cycle perspective emphasizes the need to include all parts of the water 

cycle in the future negotiations between the Israelis and Palestinians. In particular, it is 

suggested that rights over recycled water be discussed, because they may help overcome 

what otherwise may be viewed as a zero-sum game. Moreover, by identifying and inter

linking waste water treatment and recycling with fresh water allocations within a 

comprehensive Palestinian-Israeli framework, waste water treatment may become 
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extremely attractive for international funding agencies and donor countries. Such funding 

may help make the whole arrangement into clear win-win situations, whereby both sides 

stand to gain, as well as future generations of Israelis and Palestinians (Feitelson, 1997). 

The Israelis and Palestinians, along with each of the other peoples in the region, 

can and should take the initial steps toward mitigating the water crisis in areas clearly 

within their own jurisdictions. Regional agreements for sharing water and joint 

responsibility for water management are probably the best long-term solutions, but they 

are unlikely to be acceptable, and even less likely to be stable, if participating nations do 

not have their own water-resource and water-use systems in order. Some priorities toward 

resolution of water problems in Israel and the Palestinian territories that can be applied as 

well to other countries in the Jordan River basin and throughout the Middle East are as 

follows: 

Priority 1: Moderating Water Demand 

Priority must be accorded to policies and programs for attaining greater efficiency 

in the use of water. Support of this priority includes not only formal regulations and 

improved technology, but also education and awareness campaigns. In addition, higher 

prices, particularly for water used in agriculture, and better-designed pricing systems that 

not only cover costs but also increase incentives to conserve. 
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Priority 2: Improved Water Institutions 

The second priority must be the development of local and national institutions that 

can deal with both water supply and water demand and both water quantity and water 

quality. 

Priority 3: Augmenting Local Water Supply 

The third priority should be to promote measures to identify, develop, and manage 

alternative, local sources of water supply, including rain water harvesting, brackish water, 

and recycled water. 

Priority 4: Building Regional Water Institutions 

The fourth priority focuses on international, but still inter-regional, agreements 

and institutions for managing water, for sharing supplies, for creating markets to 

exchange or sell water, and for avoiding or mitigating water quality problems. 

Priority 5: Augmenting Regional Water Supply 

Consideration should be given to interbasin transfers of water or water imports 

and to capital-intensive megaprojects such as large-scale desalination. Water imports may 

be an appropriate response to drought, and desalination may be an appropriate technology 

for small desert communities. 

The need to shift from supply-side approaches to demand-side approaches to deal 

with water resource problems is not just an Israeli-Palestinian or even Middle Eastern 
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issue; it is worldwide. The World Bank has already indicated that the cost per cubic meter 

of water for tomorrow's supply projects will typically be two to three times today's cost 

(Biswas 1993). Thus, it is hardly surprising that Mohammed El-Ashry (1991), head of the 

World Bank's Environment Department, concludes that: the traditional strategy of 

responding to water shortage by increasing water supplies through capital-intensive water 

transfer or diversion projects has clearly reached its financial, legal, and environmental 

limits. Attention must now shift from development to management. El-Ashry's view 

reflects a major shift in the World Bank's approach to water resources management, one 

that is bound to reverberate throughout the entire international-aid community. Where the 

World Bank goes, others are sure to follow. 

Despite all of the investment in infrastructure, improvements in efficiency, and 

the increased use of recycled and saline water, water supply has not kept pace with 

demand in either Israel or the Palestinian territories. The threat of water shortages 

persists. Population growth rates are high, and immigration could significantly increase 

the population in both Israel and Palestine. Growing demands for higher standards of 

living and a better quality of urban life are exacerbating the situation. Clearly, Israel's 

water planning must now attempt to address demand problems by developing a less 

water-intensive economy and by promoting efforts to reduce losses and inefficient use. 

Reducing losses and inefficient use is equally important for the Palestinian territories , but 

it is less evident whether Palestinians could or should move to a less water-intensive 

economy. 
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The development of Palestinian water resources has as its common aim with 

Palestinian development the enhancement of the conditions of human life and must be 

recognized as an integral part of the social and economic programs. The development 

goals chosen by the Palestinian Authority for their people are not realizable in the 

absence of water adequate in quantity and quality (Assaf, 1999). As a result, the 

Palestinian Authority that reinforces the country's capacities to solve its own problems 

must introduce water management policies. Good management of Palestinian water 

resources must be based on a sound understanding of scientific principles. However, at 

the same time, the successful application of integrated water management techniques will 

require a flexible and positive response to social, cultural, and environmental dimensions. 

This will accompany the expected striving for improving the standard of living of the 

Palestinian population during the upcoming intensive development phase in Palestine 

after the debilitating occupation. Developing the rule of law and the alternative dispute 

resolution in the Palestinian judicial system will also have a major impact in improving 

the fairness and justice in the Palestinian community. This improvement can be achieved 

with the help and funds from the international community and within a joint cooperation 

between the Palestinian National Authority and the Palestinian NGOs. 

The major barrier to water's role as an agent of peaceful relations is the lack of a 

widely accepted measure for equitably dividing shared water resources and appropriate 

water allocation (Wolf, 1996). Many treaties and literature discuss the inherent conflict 

between the rights-based positions of the upstream riparian--the principle of equitable 

use, a more subtle manifestation of absolute sovereignty--and the downstream riparian, 
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the obligation not to cause significant harm, a refined protection of the right of prior 

appropriation. Each treaty at times showed strong sensitivity to the unique setting and 

needs of each basin. In general, the trend was a shift in positions which often occurs 

during negotiations from right-based criteria, in favor of needs-based values, based on 

irrigable land or population. 

The role of market-oriented instruments in promoting efficient water use must be 

tempered by other concerns. In particular, the issue of equity must be considered at least 

as important as the issue of economic efficiency when managing this scarce resource 

(Lonergan, 1994 ). In addition, it is not always appropriate to treat water simply as 

another commodity; water has symbolic as well as instrumental value, which must be 

taken into account when trying to promote greater efficiency of water use. Furthermore, 

the key characteristics of a market for water do not presently exist in a form that would 

allow for the successful operation of a market in the region. However, some of these 

characteristics could be embodied in a joint water management institution that is 

developed. One of the more interesting options to be pursued might be the development 

of a tradeable permit system, which has both efficiency and equity components. The 

successful experiences with water markets and water banking notwithstanding, the 

development of these instruments with respect to groundwater resources in Israel, the 

West Bank, and the Gaza Strip must proceed slowly and with due consideration of the 

social and environmental costs associated with such instruments. However, water markets 

alone will not bring about a social optimal distribution of water. Governments will need 
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to take an active role in protecting third party rights, in regulating monopolies, and in 

resolving water use conflicts. 

As a result, war over water seems to be strategically irrational, hydrographically 

ineffective, or economically infeasible. Shared interests along a waterway seem to 

consistently outweigh the conflict over water. Furthermore, once cooperative water 

regimes are established through treaties, they turn out to be impressively resilient over 

time, even between otherwise hostile riparians and even as conflict is waged over other 

issues. These patterns suggest that the most valuable lesson to be learned from the history 

of international water disputes is that this is a resource whose characteristics tend to 

induce cooperation, inciting violence only as the exception (Wolf, 1995). 

The conflict over the Jordan River basin provides a representative example of the 

above. Evidence seems to suggest that not much of the quest for negotiated boundaries 

have been influenced by the location of water resources. This is not to say that water has 

not been an important topic in each set of negotiations; quite the opposite is true. 

Questions about water allocations and rights have been intricate and difficult to resolve. 

Nevertheless, the negotiations between Israel and Jordan have been concluded, the talks 

between Israel and Palestinians are ongoing, and despite the many studies identifying 

hydrostrategic territory and advising its retention, the location of water has not been a 

factor in any retention of territory. Solutions have all emphasized creative joint 

management. 

The pattern that does seem to be emerg1ng, however, is that, without other 

concerns, water does not justify retention of territory. For example, in the absence of any 
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legal claims, security interests, or settlements, Israel withdrew from all of the Jordanian 

territory it had occupied, even those small portions that had hydrostrategic importance. 

What was important was an agreement on water management, not territory (Wolf, 1995). 

These principles may be played out in negotiations between Israel and Syria as 

well. Whereas Syria insists on the Armistice Line as it stood on 5 June 1967, Israel is 

arguing for boundaries based on the 1923 international division between the British and 

French mandates, the difference being three small areas of vital hydrostrategic 

importance. Based on the patterns of negotiations between other coriparians in the region 

once the correct people are in the room and they attain a clear mandate to reach an 

agreement, the territorial imperative will be circumvented in favor of the principles of 

joint monitoring and cooperative management (Wolf, 1995). 

The water scarcity problems in the Middle East are not contained within the 

region but affect the global environment. Degradation of water resources is a result of 

both population growth and abuse and depletion of water resources. The lack of an 

agreement on appropriation and allocation of water resources compromises peace in the 

Middle East. The consequences of this strain on the environment may include disease 

and political clashes. It is in the interest of all parties in the Middle East to establish 

policies addressing the imminent water shortage crisis and to take preventive measures to 

ensure that this crisis does not lead to war in the region. Water scarcity issues should be 

approached with a multilateral approach that includes an international policy and laws to 

organize distribution of water in the Middle East. 
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As Zohar mentioned in 1991, water is the most important issue after security 

arrangements. Israel has had to compromise, and will need to continue doing so, on water 

for peace. Taking into account the fact that water demand will exceed supply, an increase 

in the amount of sea water for desalination is called for, or in other words, a matter of 

economics. Shifting the argument from the political-ideological plane to the techno

economic plane will serve to defuse this highly loaded issue. In areas far from the sea 

(and mainly in the catchment area of the Sea of Galilee), the environmental issue will 

become more pertinent, and the need to protect surface and underground water from 

pollution will increase. Peace is not a prerequisite for cooperation between the sides that 

are the potential water polluters in the region under discussion (Lebanon, Syria, Jordan, 

the Palestinian Authority, and Israel). 

Indeed, water could become the window of opportunity and cooperation in the 

region, because it represents financial aspects while the others constraining the peace 

process are much more political and sensitive and more difficult to solve. Collaboration 

in water resources management can thus become a major contributor toward confidence 

building and a basis for cooperation and joint execution and management. Respect and 

trust must be gained among all parties to enter into co-management and cooperative 

agreements. In addition, time is needed to build the relationship, and building the 

relationships is often more crucial than the agreement where the agreements are not 

durable if the relationships are not sincere. 

The water agreement between Israel and Jordan, which is a precedent for the 

peace agreements to follow, teaches us that reality is far stronger than international law 
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and different scenarios, and that water can better serve peace than cause the outbreak of 

war. 
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Figurel. Average rainfall (black bars) and evaporation rates (white bars) at four 
locations in the ] or dan River Valley (adapted from a map provided by 

Spider International, Fredericton, NB, Caruu:la). 
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Table 1. Water resources by source and relative consumption (Mm3). 

Used in Used in 
Used in Central Southern 

Water resource 
to which 
Palestinians 
have a claim 

Total 
resource 

Used in 
Israel settlements Palestine Palestine Unused 

Western 
aquifer• 

Eastern aquifer b 

Northeastern 
aquifere 

Gaza aquifer d 

Jordan and 
Yarmuk rivers • 

Total 

31G-362 

80-172 

131-145 

6~79 

1060-1287 

1 666-2045 

Source: Compiled by author. 

313-333 

101-115 

240-300 

56(}-650 
(120-220 
Palestine) 

1 219-1 403 

10 

35-100 

5 

62-78 

20-25 

56 103-152 . 73 
(includes 
springs) 

58 

Note: Excluding the eastern aquifer (all within Central Palestine), total water to which Palestine 
has a claim is 1 586-1873 Mm31year, of which about 125 Mm3/year is currentty used by 
Palestine. 
•AJ-Khatib and Assaf (1992), Beschomer (1992}, Assaf et al. (1993); Lowi (1993), and 
Sabbah and Isaac (1995). 
bAJ-Khatib and Assaf (1992), Isaac (1992), Assaf et al. (1993), Lowi (1993), and Assaf et aJ. 
{1994). 
c Assaf et al. {1993) and AAU {1997). 
dBeschomer (1992) and Isaac (1994). 
•aeschomer (1992), Soffer {1992), Assaf et at. (1993), and Sabbah and Isaac (1995). 



Table 2. Water consumption by region in Palestine (Mm3/year). 

Central Palestine total 
consumption 

1D0-118 

Southern Palestine total 
consumption 

76-110 

Source: Kuttab and Isaac (1993), Lowi (1993), and Planet {1998). 

PaJ.estinian 1o'tal 
consumption 

176--225 

Note: This transtates into an individual consumption of 88-112.5 m3/person per year. 



Table 3. Water consumption by sector in Palestine (Mm3/year). 

Year 

1990a 

2005 8 

Domestic 

64.4 

223.4 

1990-92b 31-53 

Industrial. 

7 

29.3 

Agricuttural 

154 

244 

80-162 

loss 

45.3 

39.7 

Total 

271 

536.4 

111-215 

Note: This amounts to the following detailed breakdown in Mm3/person per year: 

Domestic 
Industrial 
Agricutture 

1990-92 2005 
15-32.2 75 
3 .. 5 10 
4()--81 80 

a Awartani {1992). 
b AI-Khatib and Assaf (1992) and Beschomer {1992}. 



Tabte'1. Summar_y of Water Supply and Cof1sumption in Palestine 1996 

Location Water supply MCM/a I Water consumption MCM/a 

Wells Springs Mekorot Total .I Dom.& Agri. Isr. Total 

West Bank 64.7 
Gaza 108 
Palestine (I) 172.7 

<J> The West Bank and Gaza. 

56 

56 

12.3 
5 

17.3 

133.0 
113 
246 

Ind. Sett. 
44.2 88.8 45 

48 65 ) 0 
92.2 . 153.8 55 

178 
123 
301 



Table~Water Abstraction from Wells in the West Bank 

Purpose of 1985 1986 1987 1988 1989 1990 
Water Use 
Domestic 14.45 17.56 19.46 21.39 21.39 23.44 
Agricultural 34.31 28.28 32.82 . 36.15 35.09 37.70 

Total 48.76 45.84 52.23 57.54 56.48 61.14 

1991 1992 1993 1994 1995 1996 , 

23.05 22.64 25.25 27.87 29.70 30.80 
34.10 31.46 36.31 36.92 36.80 33.9 

57.15 54.10 61.56 64.79 66.50 64.7 
-- -- · ---

Note: These figures exclude domestic consumption from inside Israel. 



Table 6. Palestini~n population projections and water consumption patterns by 
sector (Mm3/year). 

Year (population 
in millions) Domestic Agricultural Industrial Total 

1990 (2) . 78 140 7 225 

2t;)OO (3.45) 263 217 18 495 

2010 (4.78) 484 305 37 826 

2020 (6.22) 787 415 61 , 263 

Source: Reproduced from ARIJ {1997). 



Tabl~ Sources of water supply in Israel, 1996. 

Mm3/year %of total · 

Major sites 

Sea of Galilee 512.4 27 

Coastal aquifer 418.0 22 

Yarkon aquifer 326.1 17 

Subtotal 1 256.5 . 65 

Other sites 

Negev-Arava 89.0 5 

Western Galilee 85.6 4 

Other 162.2 8 

Subtotal 336.8 17 
" 

Low quality 

Dan sewage water 140.9 7 

Brackish water 130.7 7 

Other 61.3 3 

Subtotal 332.9 17 

Source: GOI (19$.8). 



Table 8 Allocation Schemes for the Case of Shared Groundwater Between lsrael and 
Palestine Authority 

Allocation Factor 

Recharge area: a measure of the inflow to 
the aquifer 
Storage area: proxy to the amount of water 
stored in porous aquifer 
Domestic needs: for all uses 
Industrial needs: 
Agricultural needs: using present structures 
and technologies 
Existing utilization: given existing 
institutions and access 

Israel Share PSA Share 
(Million m3/year) (Million. m3/yea~) 

25 475 

398 

331 
440 
428 

445 

102 

169 
. 60 

72 

45 

---. o...- · ----.----,-;-;:::-:;--T. -; - . -------- -,-

Source: Modified from Moore; 1JJ94·. 



.:' 

Tableq. Prajecud anmw.l water use in Israel and 
the Occupied T erritorks, year 2000 . 

Per capita 
Total domestic 

Scenario 1: No final settlement 
lsrael 
West Bank 
Gaza 

· Population 
(thousands) 

7 040 
l 330 

921 

Scenario 2: Independent Palestinian State 

Israel 7 040 
We.st ·Bank 1 737 
Gaza Strip 1 202 

Source: Moore (1992). 

water use 
(Mm3) 

2 044 
150 
50 

2 044 
476 
80 

water use 
(Mm3) 

104 
50 

. 104 
80 
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