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Friends of the Earth Middle East (FOEME) is a unique organization at the forefront
of the environmental peacemaking movement. As a tri-lateral organization that brings
together Jordanian, Palestinian, and Israeli environmentalists, our primary objective is
the promotion of cooperative efforts to protect our shared environmental heritage. In
so doing, we seek to advance both sustainable regional development and the creation
of necessary conditions for lasting peace in our region. FOEME has offices in Amman,
Bethlehem, and Tel Aviv. FOEME is a member of "Friends of the Earth International”, the
largest grassroots environmental organization in the world.
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NOTE ON POLITICAL GEOGRAPHY AND METRIC CONVERSIONS

The reader may be puzzled by the use of different terms: future State of Palestine, West
Bank and Gaza Strip, and Occupied Territories to designate what many people perceive
as the same territory. These are three distinct terms that do not designate the same
territory. The future state of Palestine has not emerged yet, and its borders are still being
negotiated. This term refers to a state that includes a government, a defined territory, and
a specific population. The West Bank and Gaza Strip are geographical terms that designate
two precise territories. The West Bank designates the portion of the British Mandate over
Palestine that was annexed by Transjordan when it became Jordan. This territory includes
East Jerusalem. Israel occupied the West Bank, the Golan Heights, the Sinai and the Gaza
Strip in 1967. Jordan relinquished all administrative ties with the West Bank in 1988. The
Occupied Territories designate territories that are under Israeli Occupation. The Knesset (the
Israeli Parliament) passed a law to annex East Jerusalem in 1967 and another law to annex
the Golan Heights in 1981. However, it never passed a law to annex either the Gaza Strip or
the West Bank apart from East Jerusalem, and it later withdrew from both the Sinai and the
Gaza Strip. Consequently, Israel no longer considers East Jerusalem and the Golan Heights
as occupied territories while the international community does. The choice of each term,
future State of Palestine (commonly shortened to just "Palestine"), West Bank and Gaza Strip
and Occupied Territories has therefore been carefully made each time it is used so that it
designates a distinct reality that could be acceptable to both parties in each clause where
it appears.

Water quantities are presented in litres, cubic metres and millions of cubic metres (Mcm).
In English units, one litres is equal to 0.264 gallons (approximately % gallon) and one cubic
metre contains 264 gallons; one Mcm is equal to 811 acre-feet.
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PREFACE

This report by EcoPeace / Friends of the Earth Middle East puts forward a new proposal for
joint management of water shared by Israelis and Palestinians. The material was originally
developed in response to the need to complete the terms of the original version of the
Geneva Initiative. That Initiative was presented in December 2003 to the peoples of Israel
and of Palestine by individuals outside normal diplomatic or official channels. As originally
written, Article 12 in the Accord identified the need for attention to fresh water, but that
Article was left empty with only the words "still to be completed." In an attempt to bring the
Accord up to date, officials of the Geneva Initiative came to Friends of the Earth Middle East
(FOEME) in 2007 to propose a contractual relationship under which FOEME would prepare
draft material on fresh water that could be used to complete currently vacant portions of
the Accord. FOEME asked for and received power to engage the analysts to do the drafting
and to establish a review process for their work. As well, the Geneva Initiative agreed
that the results of FOEME's work would be accepted in whole or not at all. Subsequently,
FOEME engaged Dr. David B. Brooks of Canada and Dr. Julie Trottier of Canada and France
to undertake drafting of the Article on fresh water, which they did over about 18 months in
2007 and 2008.

The Geneva Initiative eventually decided not to adopt the draft Article prepared by Brooks
and Trottier, in favour of an alternative formulation published in 2009 (www.heskem.org.il).
However, FOEME believes that the ideas and the institutions that Brooks and Trottier proposed
deserve to reach a wider public. In concept, it is a modern approach to managing water
that flows along, across or under a state border. Therefore, we have renamed the proposal
originally prepared for the Geneva Initiative as the FOEME Proposal for Joint Management of
Water Shared by Palestinians and Israelis, and we present the Proposal in Chapter 4 below in
the belief that it can make a significant impact on the peace process. An earlier version of
the material in that chapter can be found in the article by Brooks and Trottier in the March
2010 issue of the Journal of Hydrology (Brooks and Trottier, 2010), and a critique of their
article by Shuval in the July issue (Shuval, 2010).

Though designed explicitly for Israel and a future State of Palestine, the FOEME Proposal has
much wider applicability. Indeed, it should be considered for any place in the world where
watershed boundaries and national, state or provincial boundaries do not coincide.

Gidon Bromberg, Nader Al Khatib and Mungeth Mehyar,
Israeli, Palestinian and Jordanian co-Directors of EcoPeace
/ Friends of the Earth Middle East

November 2010
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EXECUTIVE SUMMARY

Transboundary water agreements are usually conceived as allocation agreements. In
other words, water is treated as if it were a pie to be divided among the riparian states.
This approach works for land, which is stable, but not for water, which not only moves
along, across and under political boundaries but can be used over and over from the time
it originates as precipitation until it eventually finds its way back to the sea or evaporates or
seeps into a deep aquifer. Though fixed allocations are sometimes useful to avoid conflict
and solve pressing problems in the short term, they are not appropriate as a way to ensure
efficient, equitable, and sustainable management of shared water over the long term. Older
formulations of legal regimes for allocating water, such as First-in-Time/First-in-Right, are
gradually being replaced in most parts of the world. In any event, they have no justification
in this region after more than 50 years of military occupation of Palestinian land. Newer
approaches emphasize the duties to use shared water in ways that are reasonable and
equitable, and that avoid harm to neighbouring states. The trick, of course, is to define
those terms in ways that are acceptable and applicable in specific circumstances, which
brings us to the focus of this report by EcoPeace / Friends of the Earth Middle East (FOEME).

The FOEME Proposal adopts a joint management structure for Israel and the current or any
future government of Palestine that allows for ongoing conflict resolution concerning water
use -- and does so in a way that effectively de-nationalizes and de-securitizes water uses.
That is, water is shared by rules that are designed to protect the ecosystem for everyone's
benefit, and then deliver water to different parties in ways that meet their needs and allow
for their development without resorting to arguments of national security or beggar-thy-
neighbour development.

Joint management of water is never easy, but it is particularly difficult for Israelis and
Palestinians because of the many years of conflict between them, their different rates
and patterns of economic development during those years, and the almost diametrically
different approaches to water management they have adopted - Israel largely top down;
Palestine largely bottom up.

The core of the revised approach to water shared by two sovereign peoples lies in a process
of ongoing mediation and conflict resolution with the only bottom lines being the parallel
needs for equity and for sustainability. Four bodies are critical to the proposal. Two senior
bodies, each responsible to their respective governments, guide the process: A Bilateral
Water Commission and a Water Mediation Board. Each is composed of an equal number
of Israeli and Palestinian representatives plus one member from outside the region. If
voting is necessary, the rules are designed to prevent either side from dominating the
other. The Bilateral Water Commission would replace today's Joint Water Committee but
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with responsibility for all shared water, not just Palestinian water. It makes key decisions
on rates of extraction and of deliveries based on advice from a subsidiary body known as
the Office of the Science Advisors, which is made up of staff appointed or seconded by
the two governments. Should the Bilateral Water Commission find itself unable to accept
a decision of the Science Advisors, or should any group or community wish to oppose a
decision, the Water Mediation Board can take action. Advised by another subsidiary body,
the Local Water Management Board, with the responsibility to advise and, if appropriate,
represent local bodies, the Water Mediation Board has a wide range of tools available to
guide a process of seeking resolution, including public forums and scientific investigations.
In the end, the success of the process will be indicated less by the number of disputes
successfully mediated but by the (less easily documented) number that are resolved by the
normal give and take of negotiations that never come to the table for formal mediation.

Throughout the process, the primary goals of equity and sustainability are linked, on
the one hand, to the need to protect financial capital so that the management of water
is economically efficient in principle, and, on the other hand, to the need to retain social
and institutional capital so that any resolution of issues related to shared water is actually
implementable in practice and on both sides of the border. Though specifically applied
to water shared by Israelis and Palestinians, the objectives, principles and institutional
structure are relevant to any place in the world where transboundary water divides rather
than unites two or more peoples. The process is therefore much more in the realm of social
science and conflict resolution than of physical science and hydrology, though of course
those disciplines provide the context within which any institutional design must operate.
The report concludes with comments on next steps to take in order to move the FOEME
proposal forward in the short term and in the long.

Israel claims to have created the first modern national water law with adoption of its Basic
Law on Water in 1959. The proposal in this report is for Israelis and Palestinians to create the
first modern bilateral water agreement, something that can be carried over into the Final
Status Agreement between the current State of Israel and the future State of Palestine.

A Modern Agreement To Share Water Between Israelies and Palestinians: The FOEME Proposal



Chapter 1 | Fresh Water in The Israeli-Palestinian Peace Process n

FRESH WATER IN THE ISRAELI-PALESTINIAN PEACE PROCESS

Resolution of issues related to fresh water that is shared by Israel and Palestine will not alone
bring about peace between the two peoples. State borders, Israeli settlements, refugees,
and Jerusalem far outweigh water as divisive issues. However, in the absence of a just
resolution of water issues, no peace can be complete. Further, in the absence of sustainable
use of water by both peoples, overall social and economic development will be threatened,
and so too will be stability and peace for the region.

Politics, Borders and Water

During the 1950s, President Eisenhower's special envoy, Eric Johnston, went from capital to
capital in the region trying to achieve an agreement on water among the different states.
These negotiations and the ensuing Johnston Plan treated water in a narrow, quantitative
manner. Water, a mobile resource, was to be divided up in the same way as land, animmobile
resource. The political problem concerning water was therefore defined as if it were a pie
to be shared between two parties, and the political problem was limited to determining
how big each portion would be. This approached paved the way for water negotiations
throughout the rest of the 20th century up to and including the Oslo agreements.

Israel and the Palestinian Authority have yet to achieve an agreement concerning water.
Yet, academic and development specialists have supplied them with an impressive number
of studies about fresh water in the region. If the problem concerning water is simply one of
determining adequate allocations for each party, how can we explain this lack of success? No
one challenged the initial formulation of the water issue as a quantitative one - that is, either
specific amounts or percentage shares - so, particularly after creation of the State of Israel
in 1948 (Alatout, 2008), almost everyone began to search for answers to the question by
looking for additional sources of water. However the pie might be sliced, more water would
allow all portions to be larger. The inevitable result of this approach has been that both
analysts and politicians locked themselves into a focus on supply management. Resolution
of the water conflict, it was thought, would only be achieved if a technical solution brought
more water to both parties. This approach carried over into the Oslo talks when water issues,
defined as "water resources," were considered a technical issue and issues of water quality
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separated off into separate talks on environment. It is this inappropriate definition of the
problem that, we believe, is now blocking resolution of water issues that separate Israelis
and Palestinians.

A New Approach

The FOEME Proposal challenges these assumptions, and therefore challenges the later
developments based on those assumptions. It starts with the following observations:

® Water can not be considered as a pie to be shared and the water conflict cannot
be reduced to a question of determining the right allocations for two parties.
As a result of climate change, renewable water resources are likely to decrease
in the Middle East, with particularly severe effects on agriculture. (Freimuth et
al., 2007; FAQO, 2008). Quantitative allocations that are possible today may very
well be impossible in a few years simply by virtue of climate change.

® Determining once and for all the "right" allocations for the two parties is
impossible because demographic change and economic development will
affect demand for water in unforeseeable ways. Quantitative allocations that
seem equitable now will likely be considered inequitable in a few years by one
or the other party.

® Water is a mobile natural resource. Each drop is used several times between the
moment it falls as precipitation and the time it reaches the sea or evaporates or
evapotranspirates. During that trajectory, the quality of the water is generally
degraded as it is used over and over again. A raindrop that falls on the West
Bank may first resurface in a spring where it is used a first time within a
Palestinian farmer-operated irrigation system based on a communal property
regime. It then returns to the aquifer, probably laden with pesticide or fertilizer,
and reappears in a well operated by the Palestinian Authority or an Israeli well
operated by Mekorot, Israel's national water company, to supply drinking
water to an Israeli or Palestinian municipality. The same cubic metre of water is
accessed and used several times by different users organised to manage water
differently according to their own conception of communal property regimes,
public property regimes, or private property regimes.

® Every time a water drop is used, the set of actors determining how it will be
used, to which purposes and how to prevent it from being contaminated is
organized differently. These various polities all need to be considered in the
elaboration of an agreement on sharing water.
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This proposal therefore treats the conflict over water in a new manner. It is not just of
concern for two central institutions, one state and one proto-state, that deploy their policies
over a national territory. Instead the proposal treats the conflict as of concern for a great
number of institutions that deploy their policies over a great variety of scalar levels. Instead
of trying to resolve the conflict over water by determining "just" and permanent allocations
of water to the two parties, it tries to integrate the various institutions that access, use and
release water in the environment into a flexible framework that would allow sustainable
and equitable management of the resource.

Nature of the Task

Providing for the water needs of the region requires that any method for joint management
of the shared fresh water resources in Israel and Palestine must simultaneously satisfy
three general goals. Management must be economically efficient, socially and politically
equitable, and ecologically sustainable. Several of these terms require elaboration to ensure
that they are understood in the way that they are intended in this proposed agreement, and
that elaboration will be found in Chapter 4. For the moment, it is only necessary to accept
that the need to satisfy all three goals simultaneously in itself requires a new approach to
shared management of water.

Flexibility, not rigidity, is needed for effective joint management of shared water. The draft
proposal first defines those bodies of water that are shared by the two Parties and then
establishes equal rights to that water. From this basic position, the proposal provides
for continuous, cooperative water management based on agreed-upon rights and
responsibilities as well as ongoing monitoring and dispute resolution mechanisms.

The search to achieve the three goals will inevitably bring currently hidden or suppressed
conflicts between different interest groups to the surface. To deal with these conflicts, a
dispute resolution process is proposed. This process does not aim to be a judicial authority
entrusted with implementing a law or a given clause in a treaty. Rather, it aims to be a
permanent mediation institution with the main objective of settling disputes, as informed
by appropriate investigations. However, the bottom line is to ensure sustainability of water
sources and protection of ecosystems, for, in their absence, neither equity nor efficiency can be
assured for very long. Secondary goals are to allow extensive public participation and to
promote transparency of process and of results. The proposal is also designed to ensure
that processes and results are resilient in the face of periodic droughts and the effects of
climate change. As well, it takes into account expected population growth and economic
development in Israel and in Palestine.
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Premises

The draft Proposal is based on certain premises, some of which reflect the future economic
and political situation. In particular, the agreement will be most easily implemented if
formal borders between the existing State of Israel and the new State of Palestine have been
established. However, an agreement on fresh water does not necessarily depend on those
borders. In their absence, the Green Line will be taken as the border between Israel and the
West Bank for the purpose of defining what water is and is not shared. In either case, the
draft proposal presumes a sufficiently well developed political, administrative and financial
base in Palestine to permit implementation of the agreement.

Several other premises are critical to seeing where and how to share water efficiently,
equitably and sustainably:

® The whole region of Israel and Palestine is subject to climatic variability that
subjects it to frequent and severe droughts, as well as occasional intense
rainfalls and flooding. The need to design a regime that will be resilient to
those effects is implicit in what follows, but their origin - whether natural or
anthropogenic - is irrelevant.

® Since 1948, and particularly since 1967, Israel's gross domestic product has
greatly exceeded that of the West Bank and Gaza. In parallel, Israelis have far
surpassed Palestinians in average per capita income and in providing basic
needs such as electricity, housing and employment, as well as health care,
educational facilities, and overall infrastructure development.

® All Israelis (with the exception of Bedouin in unrecognized villages) are
adequately supplied with fresh water for domestic use, but many Palestinians
do not have access to even the necessary minimum quantities of fresh water,
which are defined for our purposes as 20 litres per person-day of potable water
plus another 30 litres per person-day of water of adequate quality for other
household uses.

® Palestinians are far more dependent on agriculture than are Israelis, whether
viewed from the perspective of local livelihoods or from the perspective of the
share of gross domestic product coming from agriculture. By implication, the
marginal value product of additional water on Palestinian farms is significantly
greater, even with today's forms of agriculture, than on Israeli farms. Over time,
the role of water in Palestine can be expected to decline, just as it has in Israel,
and the FOEME proposal is designed to accommodate that shift.
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® [srael has, at least since 1959 when it passed its Basic Law, on fresh water had a
nearly totally centralized water management system. In contrast, Palestinian
territories have mostly remained with decentralized management of water.
The need to bring those highly differentiated management approaches within
one institutional framework for joint management of shared water requires
agencies that can relate both upward to central authorities and downward to
individual communities, and react sympathetically to their differing concerns,
time frames, and constituencies.

® Finally, but obviously far from least important, the contentious political
situation since 1948 has influenced water use and water management. On
the one hand, there is a legacy from past negotiations over water, as with the
Johnston plan, and experience from more recent negotiations, as with the
Oslo agreements. On the other hand, a great deal has occurred at the local
level with, ironically, as many examples of cooperation over water as of distrust
about water - for example, FOEME's Good Water Neighbours project (foeme.
org/www/?module=projects&record_id=32).

Organization of the Report

The next two chapters provide the context against which the FOEME Proposal for joint
management of water by Israelis and Palestinians must be viewed. Chapter 2 provides
a short review of geographic and hydrologic conditions that influence the life of Israelis
and Palestinians, and Chapter 3 follows up with a brief review of international water law
as it pertains to transboundary water, as well as of various proposal managing water in the
region from about 1920 to the present. Readers who are familiar with these issues can go
directly to Chapter 4, the core chapter, which presents the FOEME Proposal itself, or more
accurately a summary of it as more detail is available in background materials. The final
chapter suggests next steps to move from Proposal to a formal Agreement between Israel
and the Palestinian Authority in anticipation of the creation of a State of Palestine - in effect,
how the proposal for a water agreement between Israel and the future State of Palestine
can be carried forward in the political and the public arenas. Finally, Annexes A and B offer,
respectively, biographical notes on the authors and a pair of academic reviews of the FOEME
Proposal.
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GEOGRAPHY, HYDROLOGY AND SHARED WATER RESOURCES

This chapter first provides a brief overview of the hydrogeology of water resources in Israel
and the Occupied Territories, and then specifies which of those water resources are to be
designated as "shared" within the context of this proposal. Water resources that are not
shared remain subject to the exclusive sovereignty of the state within which they lie.

Fresh Water in Israel and the West Bank

Reviews of the water resources available to Israelis and Palestinians appear in many places
(Hillel, 1994; Lonergan and Brooks, 1994; World Bank, 2009), so only a brief summary will
be given here. Figure 1 shows the region occupied by Israel and the Palestinian Authority
with the 1949 armistice line, commonly called the Green Line, and the larger surface water
bodies and aquifers. The ridge (where many of the oldest cities are found) separates
drainage westward to the Mediterranean from drainage eastward to the rift valley. It also
serves as a rain shadow with lower levels of precipitation on the eastern slope compared
with those on the western slope.

See Map (Figure 1)

Aquifers

Two main aquifer systems underlie Israeli and Palestinian land: the Mountain Aquifer and
the Coastal Aquifer. The Mountain Aquifer underlies the ridge mentioned just above. Itis a
karstic system that carries high-quality water with relatively rapid rates of flow from intakes
mainly located on the West Bank in three directions, as shown on Figure 1: an eastern block
that lies almost entirely under the West Bank; a northeastern block drains through springs
in northern Israel to the Jordan Valley; and a western block, by far the largest, drains to the
Mediterranean through springs in Israel.

The Coastal Aquifer is made up of a series of partially disconnected lenses in a sandstone
series of rocks that dip gently from the coastal areas of Israel and the Gaza Strip toward the
Mediterranean Sea. A relatively shallow aquifer, it has long been tapped to supply local
communities and farms along the coastal belt. In recent years it has been subject to pollution
from agricultural chemicals and to seawater infiltration as a result of over-pumping.
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Coastal Rivers

A number of rivers rise in the highlands, some in the West Bank and some in Israel, and flow
to the Mediterranean Sea. These rivers have been heavily exploited for local water uses and
wastewater disposal. Many had become little more than open sewers, but in the last few
years their value for ecological services, for recreation, and for urban amenities has come
to be acknowledged. With significant funding from the Israeli government, reclamation
has yielded results evident in better water quality and the return of species that had been
extirpated.

Jordan River System

The Jordan River originates from three sources, the Dan Springs contributing about half the
flow, and the Hasbani and the Banyas, each contributing about one-quarter of the flow. The
Jordan flows from the conjunction of the three springs in Israel to Lake Tiberias (Kinneret, in
Hebrew), which lies entirely within Israel according to the 1949 armistice line, and then on
to the Dead Sea. Its only major tributary is the Yarmouk River, which flows from highlands
to the east and which, for part of its course, marks the border between Jordan and Syria.
Just northeast of its confluence with the Lower Jordan River, the Yarmouk marks the border
between Israel and Jordan. The Lower Jordan River in turn mark the border between Israel
and Jordan north of Bezek Stream; south of Bezek Stream, it marks the border between
Jordan and the West Bank down to the Dead Sea. Water quality in the lower Jordan River
was once good but is now 98% diverted and seriously degraded by sewage and runoff from
agricultural fields (FOEME 2010).

Other Sources of Water

Approximately 70 percent of Israel's municipal waste water is captured, treated to secondary
and in some cases tertiary levels, and reclaimed for agriculture. There are plans to expand
the system until by 2020 some 20% of total water supply and 50% of irrigation water will
come from treated waste water (Arlosoroff, 2007). The marginal cost (beyond collection and
secondary treatment of urban sewage) is significant but well below the cost of additional
fresh water. Very little of Palestine's waste water is currently reclaimed and treated for reuse,
though some waste water originating in the West Bank is treated in Israeli plants.

Desalination plants located along the Mediterranean coast now supply about 300 Mcm
of fresh water per year, with at least as much additional capacity coming on stream
within the next five years. Already, "desal" supplies around 20 percent of Israel's potable
water needs. Though expensive from both energy and capital cost perspectives, the
delivered cost of desalinated water compares favourably with that of other alternatives
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to provide additional drinking water. However, desal water is too expensive (and
ironically too pure) for irrigation, which is by far the largest use of water for both Israelis
and Palestinians. The process also has impacts on the environment, as with the release
of brine, that have not been fully assessed. FOEME's position (2010) is that, though some
level of desal is necessary, it should be the policy choice of last, not first, resort, with
much greater attention devoted to better management of existing water supplies.

What Water is Shared and What is Not

Any agreement for joint management of water must be clear about exactly which bodies
of water are shared and therefore the object of the institutional structure described in
this article. Given the path that water follows from source to sink, designation of water
as "shared" is necessarily a political choice. As well, it is useful to apply some rules of
reason. For example, we suggest that an aquifer that lies 90% or more under one side
of the border be treated as non-shared water. Special arrangements also have to be
made for water treatment plants that are located on or very close to the future border
between Israel and Palestine and that receive waste water from across the border.

Skipping many details, most of the water that occurs in or under Israel and Palestine
other than that in the Coastal Aquifer, the Arava Valley, and some of the aquifers and
rivers in the Galilee, is shared water. In particular, the Western and Northeastern blocks
of the Mountain Aquifer, are shared water, as are all of the coastal rivers that rise in the
highlands and that empty into the Mediterranean Sea. However, the Eastern block of
the Mountain Aquifer is largely contained within the West Bank and can therefore be
considered Palestinian. The Coastal Aquiferis made up of aseries of partially disconnected
lenses that can, using the rule of reason, be considered as either Israeli or Palestinian,
but not shared. Should current research, such as that by Vengosh et al. (2005), indicate
that the interconnections are significant, this position could be reconsidered.

Rules for sharing the Jordan River have to be different because of the existing Peace
Treaty between Israel and Jordan. Annex 2 of that treaty not only divides the water in
the river in ways that are inconsistent with the approach we propose but also totally
ignores Palestinian rights to water. In order to compensate for this gap but live within
the provisions of the treaty, we recognize that Jordan is one of the most water-stressed
states on earth (Scott, 2003; Alkhaddar, 2005), so its allocation cannot be reduced. By
implication, then, the water allocated to Israel under Annex 2 must be treated as if it
were allocated jointly to Israel and Palestine. Finally, in accord with the cut-the-pie
approach of the Treaty, and, admittedly in the absence of any fully rational choice, we
suggest that the Israeli allocation be divided equally between Israel and the future State
of Palestine.
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INTERNATIONAL WATER LAW AND OF WATER MANAGEMENT
PROPOSALS FOR THE REGION

This chapter has two objectives:

® The first section will describe in very broad terms existing international law for both
surface and underground water that flows along, across or under an international
border.

® The second section will summarize past attempts to create an agreement for sharing
the water of the Jordan valley at the international level.

International Law of Shared Water Resources

Historically,internationallaw over shared waterresourcesleaned toward one of two principles
of sovereignty. In general, upstream states preferred the principle of absolute territorial
sovereignty, which gives a state the exclusive right to use and dispose of international waters
that flow through its territory. In contrast, downstream states preferred the principles of
absolute territorial integrity, which implies that downstream users are to be provided with
a water supply that is unaltered in terms of volume and quality. More recently, the rule of
law dealing with shared water resources has been based on general goals and obligations
arising from United Nations rulings or inferred from existing agreements between states.
According to Rahaman (2009), they emphasize five principles and obligations inherent in
joint management of shared water bodies:

® principle of reasonable and equitable utilization

® obligation not to cause significant harm

® principles of notification, consultation and negotiation
® principles of cooperation and information exchange

® peaceful settlement of disputes.
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He suggests that these principles and obligations are now so widely expressed in treaties,
declarations and other international instruments that they can be taken as "soft law"
("customary law") even when not explicitly stated. As Caponera (1985) notes, "reasonable
and equitable" cannot be considered rules of law, but they do amount to a rejection of both
historic principles: absolute territorial sovereignty and absolute territorial integrity. They
also supplant or amend the increasingly outmoded "first-in-time; first-in-right" approach to
determining priority in access to water.

Special Attention to Ground Water

Ground water has only been formally included within the scope of legal discussions about
international drainage basins since the Helsinki Rules of 1966 (Hayton and Utton 1989). Just
aswith surface sources, many ground water basins extend under political boundaries.The Disi
Aquifer, for example, underlies Jordan and Saudi Arabia, and the Northeast African Aquifer
underlies parts of Chad, Sudan, Libya, and Egypt. Only the specific political aspects make
the conflict over shared aquifers of Israel and Palestine unique. Dealing with transboundary
aquifers becomes particularly difficult when a political boundary lies between the location
of the aquifer outflow and its recharge area, which is exactly the case for the western and
northeastern blocks of the Mountain Aquifer in Israel and the West Bank.

General principles of management for states sharing groundwater resources are similar to
those related to surface water, as listed just above. However, early applications of these rules
to ground water were all limited in one way or another. The International Law Association
(ILA) addressed these limitations by adopting the Rules on International Groundwaters, also
known as the Seoul Rules, in 1986. According to Eckstein (2005), "The Seoul Rules reinforced
and expanded the Helsinki Rule that ground water is a proper subject of international law
by including all types of aquifers."

Ten years later, the United Nations International Law Commission (UNILC) developed a more
comprehensive set of guidelines that were adopted by the UN in 1997 as The Convention
on the Law of Non-Navigational Uses of International Watercourses. Commonly called the
"Watercourse Convention," It explicitly recognizes the interaction of surface and ground
water, and defines as "international" any aquifer that has hydrological links to transboundary
surface water, even if the aquifer itself is within one state (Eckstein and Eckstein, 2003).
Despite the years of work, and overwhelming support in the General Assembly, only a few
more than half of the 35 states required to bring the Watercourse Convention into force
have ratified it to date.

Despite half a century of active work on international law, most analysts believe that even
the Watercourse Convention fails to address all types of transboundary aquifers. In an effort
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to bring this somewhat muddled situation together, the ILA reviewed everything that had
happened since the Helsinki Rules were announced and made some important revisions.
The result was the Berlin Rules on Water Resources published in 2004. This document goes
beyond both the Helsinki Rules and the Watercourses Convention in several ways (Salman,
2007). For one thing, it applies to both domestic and transboundary freshwater resources.
It also recognizes the right of affected people to some role in decision-making and requires
states to protect the ecological integrity of water-based ecosystems. And, in a more subtle
change, the Berlin rules shift the emphasis from the right of riparian states to a reasonable
and equitable share of the water to their obligation to manage the shared water in a
reasonable and equitable manner.

The UN International Law Commission (ILC) began to codify law specifically focused on
transboundary aquifers in 2002. By 2008, with the support of UNESCO's International
Hydrological Programme, the ILC was able to prepare a draft document with preamble
and 19 articles for submission to the United Nations General Assembly. This document, if
adopted, will expand the scope and force of the "Watercourse Convention" by covering
all aquifer types (Stephan, 2009). In December 2008 the UN General Assembly adopted a
resolution (A/RES/63/124) that encouraged states sharing an aquifer to consider the draft
articles as a basis for management of the aquifer and also to consider further "the question
of what form might be given to the draft articles."

Despite evident progress in the realm of international law, the Franco-Swiss agreement
on the Genevese Aquifer (1977) was until recently the only treaty dealing specifically with
management of a transboundary aquifer." In 2010, a second formal agreement was signed
by Argentina, Brazil, Paraguay and Uruguay, the four nations overlying the huge Guarani
Aquifer. Neither of these agreements is particularly comprehensive, and much is left to the
decision of individual nations.

Other treaties incorporate some elements of an agreement on joint management of shared
ground water. Annex 2 of the Israeli-Jordanian Peace Treaty (1994) has articles that are
specific to ground water underlying the border. Also worth noting are the agreements
among Chad, Egypt, Libya and Sudan for data sharing and modeling on the Nubian
Sandstone Aquifer (2000), and among Algeria, Libya and Tunisia for consultation on the
Northwest Sahara Aquifer System (2002).

In parallel with these efforts at the United Nations, starting in the 1980s a draft treaty for
international law of aquifers was developed by an international group of specialists (Hayton
and Utton 1989). Generally known as the Bellagio Draft Treaty and intended to be an unofficial
codification of rules, or soft law, the draft covers many topics, among them transboundary
aquifers. It incorporates a series of dispute-resolution techniques up to and including
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formal arbitration or submission to the International Court of Justice. According to the late
Fadia Daibes-Murad (2005, 127), who was based at the International Water Law
Research Institute, the Bellagio draft treaty "presents the most advanced framework
in relation to transboundary groundwater regulation, offers the best suited mechanisms
and procedures for the protection, utilization and development and management of
such resources." It also has the distinction of being among the first documents of its kind
to recognize explicitly the need to incorporate sustainability of the resource as one of the
principles for groundwater extraction (Kemper et al., 2003).

Balancing Reasonable and Equitable

The Helsinki Rules of 1966 and the ILC report of 1983 provide a long list of factors that
should be considered in determining what is "reasonable and equitable." Without denying
that each of these factors is relevant, nor that the list itself reflects an advance in thinking,
their value is limited in the absence of priorities among them or ways to make trade-offs
between them. However, in at least two areas more can be said. One is whether existing
uses should have priority in standing over future needs; the other is how to balance the
principle of reasonable and equitable use with the parallel principle to avoid substantial
harm to other parties. Current work suggests that the choice between existing uses and
future needs is being resolved in favour of the latter. Both Lautze and Giordano (2006) and
Wolf (1998, 2000) have argued that most successful agreements about sharing water favour
a needs-based rather than a prior-use basis.

The dilemma of balancing reasonable and equitable use with the prevention of significant
harm is less tractable. Salman (2007) shows how different formulations of the text of
proposed agreements seem to give priority to one or the other principle, or, as in the case
of the Berlin rules, to indicate that they have equal standing. However, Brooks and Linton
(forthcoming) argue that the conflicts between those two important principles can be
resolved in the case of aquifers. Given that aquifers are distinguished from surface water
by a) their sensitivity to pollution and b) the near impossibility of decontamination, they
suggest that for transboundary aquifers the principle of no significant harm should have priority
over reasonable and equitable use. If the goal of no significant harm is not adhered to, the
goal of reasonable and equitable use will, over time, come to have less and less value.

Limits to the Usefulness of International Law

The efforts to manage water shared by Israelis and Palestinians illustrate a serious limitation
to the usefulness of international law. That law considers states and the institutions they
may create as the only legitimate actors on the international scene. As Israel has existed as
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a state for over 60 years while a Palestinian state still has to emerge, a proposal concerning
water between Israel and the future State of Palestine that would only consider international
law would necessarily be unfavourable to Palestine. The Oslo Agreements did create the
Palestinian Water Authority, but it appeared within an institutional landscape where many
local water management institutions had been functioning for decades, if not centuries.
The result today is that water is managed centrally in Israel by the state whereas only a
portion of water used by Palestinians is managed by the Water Authority. Most water in
Palestine is managed by a multitude of local property rights systems that have yet to be
recognised formally. Using only the categories offered by international water law to propose
an institutional solution to water management would both disadvantage the Palestinians in
principle and likely end up being ignored in practice.

Past Water Sharing Proposals for the Jordan River Basin

The 1920s

Themanagementofreticulationnetworksin Jerusalemwasalready the objectofinternational
politics in the 19th century. (Lemire, 2006) However, until the 1920s, the bulk of water
used in the region went to irrigation and was the object of local politics only. Very intricate
local property rights systems had been developed in many localities, such as Jericho, for
centuries. The specific perception of water in the Jordan Basin as an international problem
of quantitative allocations to various parties arose in the 1920s when the French and British
government established their mandates over the remains of the Ottoman Empire.

This section will review the series of attempts to reach agreements over water resources
specific to the Jordan Basin. The discussion begins with the British-Palestine Mandate of
1922, which established Palestine (excluding Trans-Jordan) as a distinct political unit. It also
marked official international recognition of the historical connection of the Jewish people
with the land of Palestine, and it spawned the development of a Jewish agency to assist
with the administration of Palestine and, in the minds of many Zionists, implicitly provided
for an independent Jewish state (although this was not part of the Mandate). Soon after, a
number of national development agencies and projects were created, including the Jewish-
owned Palestine Electricity Corporation, which was founded by Pinhas Rutenberg. In 1926,
the Corporation was granted a 70-year concession to the waters of the Jordan and Yarmouk
rivers for the purpose of generating electricity, and subsequently a dam was built at the
confluence of the two rivers. It was through this concession that Arab farmers were denied
the right to use the waters upstream of the junction of the two rivers for any purpose without
the permission of the Electricity Corporation, permission that was never granted (Hosh and

A Modern Agreement To Share Water Between Israelies and Palestinians: The FOEME Proposal



Chapter 3 | International Water Law and of Water Management Proposals for the Region

Isaac 1992). Although the hydroelectric plant was damaged and ceased to operate following
the 1948 war, Wolf (1995) says that Israel later used the Rutenberg concession to argue for a
greater share of Yarmouk River water.

The 1930s

During the first half of the 1930s, the issue of fresh water was absorbed within questions
about the absorptive capacity of Palestine, which became a key issue as Jewish immigration
and settlement in the region and, concurrently, Arab opposition, increased (Lonergan and
Brooks 1994). The first regional water supply project in Palestine was implemented in 1935-
36 and involved supplying water to the western Galilee (Fishelson 1989). This project was
followed by the assignment of M. lonides by the British to be Director of Development for
the East Jordan Government for the express purpose of assessing the water resource and
irrigation potentials of the Jordan River Basin. The lonides Plan contained three primary
recommendations (Naff and Matson 1984; Hosh and Isaac 1992):

® That Yarmouk River floodwaters be diverted along the East Bank of the Jordan
River and stored in Lake Tiberias (Kinneret);

® That these stored waters, along with a small quantity of Yarmouk River water,
be diverted through a new canal (the East Ghor Canal) to provide irrigation for
lands east of the Jordan River; and

® That irrigation water of the Jordan River be used primarily within the Jordan
River Basin.

The 1940s

In 1938 Walter Clay Lowdermilk, a director of the US Soil Conservation Service, was sent to
the region to examine the issue of land conservation. He felt that, with appropriate water
management, the water available in the Jordan River basin could sustain a much larger
population than existed at that time. Included in his initial idea was the formation of a
regional water authority based on the Tennessee Valley Authority (TVA) in the United States.
In 1944, he published his comprehensive plan for the region, entitled Palestine: Land of
Promise.The plan proposed that, by exploiting unused water resources adjacent to Palestine,
particularly the Litani and Yarmouk rivers, water could be diverted for irrigation throughout
the Jordan Valley and south to the Negev (Lonergan and Brooks 1994). However, use of the
Tennessee Valley Authority as a model had had a major defect. It precluded recognizing
the social capital produced by the local property rights systems that were used to manage

A Modern Agreement To Share Water Between Israelies and Palestinians: The FOEME Proposal



Chapter 3 | International Water Law and of Water Management Proposals for the Region

irrigation water. It served to make them invisible when elaborating national water plans or
when entering international negotiations concerning water.

At this same time, and shortly after its founding in 1937, Mekorot also prepared a plan for
resolving the water resource problems of Palestine. Its plan proposed a "national" water
resource project thatfocused onirrigation and hydroelectric development, and incorporated
both surface water (from the Yarmouk, the Yarkon, and the Jordan, as well as springs and
floodwaters) and groundwater (Fishelson 1989). The plan seems to have had an element
of "chutzpah" in that it also suggested that the Mandate border be redrawn to include
the headwaters of the Hasbani, Dan, and Banias rivers, eastward to include territory for a
conduit along the shores of Lake Hula, and upstream on the Yarmouk to allow for a set of
impoundments along the river (Fishelson 1989; Wolf 1995).

There was strong Zionist support for both the Lowdermilk and Mekorot plans, and the
World Zionist Organization then asked James B. Hays, an engineer who had worked on the
Tennessee Valley Authority in the United States, to draw up development plans based on
Lowdermilk's ideas. Hays agreed with Lowdermilk's estimates of the absorptive capacity of
Palestine and published his plan in a book entitled T.V.A. on the Jordan. His plan contained
seven elements:

® Development of groundwater resources;

® Development of the Upper Jordan River's summer flow for irrigation of nearby
lands (including diversion of the Hasbani River for irrigation, and assumed
Lebanese agreement);

® Diversion of Yarmouk River waters into the Sea of Galilee and their storage
there;

® The Mediterranean Sea-Dead Sea Canal that had been proposed by Blass;
® Recovery of the Jordan River's winter flow for irrigation of the coastal plain;

® Reclamation of the Hula swamps. The Hula Valley was a marshy area that was
flooded by winter flow from the Jordan River; the plan was to construct a series
of drainage canals to control both floodwaters and groundwater levels and
convert the marsh into fertile irrigation land; and

® The use of floodwaters for irrigation in the Negev.

Although disagreement remained as to the number of people the region could absorb and
the types of water projects needed to provide for population growth, the UN Partition Plan
of 1947, the animosities between Arabs and Jews, and the subsequent 1948 War set the
stage for inevitable conflicts over water for the next few decades.
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The 1950s

The first formal plan for water management in the post-independence period in Israel was
the MacDonald Report in 1951 (Wishart 1990). This report outlined the conflicts between
Jordan and Israel, and proposed that all developed water remain in the Jordan Valley. The
proposal also included the Hays component of diverting the Yarmouk into Lake Kinneret
(Hosh and Isaac 1992). However, the Arab states were concerned over sharing a reservoir
with Israel, even though it was a much cheaper alternative (Kally 1993), and favoured a
plan proposed by M. Bunger, an American engineer working in Amman, which involved
the construction of a high dam on the Yarmouk River that would provide water storage and
hydroelectric capacity. The dam was to be built at Magarin, and be a joint project between
Jordan and Syria. The dam would also use the winter flow from the Yarmouk to generate
electricity for both Syria and Jordan (with 75% going to Syria) (Wishart 1990). Construction
of the dam began in 1953, but Israel raised strong objections to unilateral development of
the Yarmouk, and pressured the United States to withdraw funding for the plan (Hosh and
[saac 1992).

Accepting that a unified plan might alleviate some of the developing conflicts between
riparians on the Jordan, UNRWA asked the Tennessee Valley Authority (TVA) to develop
such a plan. In 1952, the TVA requested Charles T. Main, Inc. to produce a "unified plan,'
which would combine all the work previously conducted by the parties into one combined
plan. Borrowing the basic principle from the earlier lonides and MacDonald proposals, the
unified plan was based on irrigation by gravity flow within the watershed only, and also
included drainage of the Hula marshes, storage of Yarmouk River water in Lake Kinneret, a
Med-Dead Canal proposal, and dams on the Hasbani and Yarmouk rivers for irrigation and
power (Lonergan and Brooks, 1994).

In parallel with discussions about a regional water plan, Israel proceeded with unilateral
development of the Jordan Riverin 1953. It began construction on its National Water Carrier
ata site in the demilitarized zone north of Lake Kinneret. Syria responded by sending troops
to the border and, according to Cooley (1984), firing artillery shells on the construction
site. Syria also protested to the United Nations, and the Security Council responded by
ordering that work in the demilitarized zone be halted. Israel then moved the intake site for
the National Water Carrier to Lake Kinneret, a move that, as Wolf (1995) notes, was "doubly
costly" for Israel. Not only was the salinity of Lake Kinneret was higher than the Upper
Jordan, which forced Israel to divert saline springs away from the lake and into the Lower
Jordan, but also the water now had to be pumped up 250 m from the intake location before
heading southward.

Although tensions had been temporarily relaxed by the Israeli decision to move the intake
site for the National Water Carrier, the pressing need for a regional solution to problems
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involving Jordan River waters and increasing pressures from Congress to resolve the issue
of Palestinian refugees resulted, in late 1953, in the appointment by President Eisenhower
of Eric Johnston as a special ambassador to lead a mission focusing on unified water
development of the Jordan River Basin. The resulting "Johnston Plan" contained three
major components:

® Water storage included components from earlier proposals for a dam near
Magqarin, and a diversion structure to store winter flows Yarmouk River in Lake
Kinneret.

® Water distribution focused primarily on providing water to Jordan's East Ghor
Canal, which would then supply most of the surface water to the country.

® Water allocations were based on the principle that Arab states should receive
enough water to meet their irrigation needs with the remaining water divided
between Jordan (the Yarmouk) and Israel (the Jordan).

Not surprisingly, the Main/Johnston Plan was not acceptable to either Israel or to the Arab
states. Israel argued that a regional plan should include all water sources of the region,
including the Litani, and considered the allocations it was to receive under the plan
insufficient. The Arab states remained concerned about the storage of Yarmouk River water
in Lake Kinneret as well as the high allocation given to Israel. Accordingly, both groups
prepared alternative proposals. The Israeli proposal, known as the Cotton Plan, was prepared
by an American engineer, Joseph Cotton. Included in the plan was a provision for 50% of the
water of the Litani River to be used for power production, and an allocation to Israel of 55%
of Litani and Jordan waters (compared with 33% under the Main Plan). The Cotton Plan also
allowed for the use of Jordan River water outside the watershed (for irrigation in the Negev).
The Arab proposal was consistent with the Main Plan in that it required that all waters be
used within the watershed, but it reduced Israel's share to 20% and did not include the
Litani River. However, all of the parties recognized the need for regional cooperation for
efficient utilization of water resources; the primary disagreements were on water allocations
and the transfer of water outside the watershed (Lonergan and Brooks, 1994).

Using the two counterproposals, along with a recently completed hydrographic survey
commissioned by the Jordanian government, Eric Johnston submitted a revised set of
proposalsin 1955.Therevised "Unified Plan" allowed for interbasin transfer within the context
of the allocations to each country and incorporated many of the engineering features of the
Main Plan.However, disagreements remained over allocations and international supervision.
The Arabs were in favour of direct supervision by an international body, whereas Israel
preferred supervision by a small body of engineers from the region. In late 1955, Johnston
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reported that "they [the riparians] have made it clear ... that the technical and engineering
aspects of the plan ... are now satisfactory to them" and that the negotiations had reached
the "one inch line" (as cited in Garbell 1965). Israel did grant formal political support to this
Unified Plan, but it was never implemented, largely because the Arab states feared that
their signature might be taken to imply formal recognition of Israel, which at the time was
unacceptable to them (Lonergan and Brooks, 1994).

Wishart (1990) concludes that the Arab states had little to lose by not entering into the
agreement. In practice, all of the riparian states unofficially accepted the Johnston Plan, with
the exception of Syria, which did not reject it, but simply failed to accept it. As a result, many
of the projects outlined in the Johnston Plan were subsequently undertaken unilaterally by
one or another state.

It is doubtful whether either Israel or Syria would now accept the Johnston Plan because
both have built their water systems in ways that give them more water than their allotments
under the Johnston Plan. Any Palestinian government would also likely reject the Johnston
plan because it fails to assign any explicit share of water to the Palestinians. Their water was
simply included in the Jordanian share, which is not a comfortable situation for a sovereign
state. The FOEME proposal also rejects the Johnston Plan, not because of inappropriate
allocations but because the basic approach of quantitative allocations is misguided and
because all water is treated as if available for human uses with none left for ecosystems.

1955 to 1990

Between 1955 and the beginning of the Oslo Process, there was little discussion about shared
water agreements. Countries in the region continued to develop their water resources,
commonly at the expense of other countries. Plans for the multipurpose dam (now called
the Unity Dam) on the Yarmouk River were revived by Jordan and Syria in the early 1970s,
but were again postponed when neither Jordan and Israel nor Jordan and Syria could reach
agreement. The dam was finally completed in 2010.

Early 1990s to the Present

Turning to the most recent efforts to define alegally enforceable international agreement, we
can now focus primarily on Israel and the Occupied Palestinian Territories. New agreements
on water include:

® Interim Agreement between Israel and the Palestinian Authority on the West
Bank and Gaza (the "Oslo Peace Accord"), with particular reference to Article 40
of Annex Ill and its associated Schedules (Numbers 8 through 11).
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® Declaration on Principles for Cooperation on Water-Related Matters and New
and Additional Water Resources, signed by Israel, Jordan, and the Palestinian
Authority in 1996.

® Water Resources Working Group set up by the Madrid Process including,
especially, the work carried out by the Executive Action Team (EXACT).

In addition, much "Second Track" (non-diplomatic) literature emerged from academic
institutions and from non-governmental organizations during and even after the "Oslo
period" of active Israeli-Palestinian negotiations. As one notable example, a team of
Palestinian and Israeli academics plus some international development and legal experts
met periodically during the last half of the 1990s to produce a model agreement for joint
management of the Mountain Aquifer, which is the source of much of their drinking water
(Feitelson and Haddad, 1998; 2000). At this same time, the first Israeli-Palestinian efforts
to draft acceptable water-sharing plans began to be published (Assaf et al., 1993; Shuval
2007).
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THE FOEME PROPOSAL FOR AN ISRAELI-PALESTINIAN
AGREEMENT ON FRESH WATER

Treaties and institutional arrangements cannot remain static. Factors like water
requirements, use patterns and efficiency of management change with time, as
do water management paradigms, practices and processes. [...] It may not be an
easy task to formulate dynamic treaties, but one that must be considered very
seriously in the coming years. (Varis, Biswas and Tortajada, 2008, p. X)

Sensational reporting has sometimes presented water as the key problem separating Israelis
and Palestinians, but borders, refugees, the status of Jerusalem, and Israeli settlements in the
Occupied Territories appear far more contentious to negotiators and researchers alike. Both
Wolf and Gleick have demonstrated that, time and again, riparian states collaborate over
trans-boundary water bodies rather than fight over them (Wolf, 1998; Gleick, 2000). Israel
and Jordan offer a case in point, as exemplified by Annex 2 of their 1994 Peace Treaty.

However, the absence of water wars does not mean that fresh water is free of conflict. For
example, urban planning that allows hard surfaces on hill tops can interfere greatly with
spring recharge in the adjacent valley. Cities that want water for domestic use can find
themselves in conflict with farmers who want water for irrigation and for raising animals.
Farmers who decide to line their earthen irrigation canals with cement can prevent
infiltration into the aquifer that damages the flow of water in the wells of a nearby village.
Domestic cesspits or fertilizers spread on fields can enter the aquifer and damage its quality.
Individually or collectively, excessive withdrawals of water may prevent ecosystems from
providing a range of services such as decontamination, vegetation and flood control. These
are the real water conflicts that occur every day across the world. They need to be resolved,
but all too often they are made invisible by a nationalist discourse which portrays water
as part of national wealth. Certainly this is true for Israelis and Palestinians who tend to
escalate the conflict to a matter of national security.

Rather than concern about international wars, the dominant issue about trans-boundary
water is today, as it always has been, ensuring that shared water resources will be managed
in ways that are efficient, equitable and sustainable. To achieve those broader goals requires
that, in this region as elsewhere, water governance be treated less as a technical issue and
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more as a political one (Feitelson, 2002; Blomquist and Ingram, 2003; Molle 2009).

As indicated above, the common approach to sharing water involves dividing the water as
if it were a pie; available water is divided among riparian nations by a quantitative formula
involving absolute or percentage shares. This was the approach used for the Israel-Jordan
Peace Treaty and for the Oslo Agreement; it is currently reflected in proposals put forward
by both the Israeli and the Palestinian negotiating teams (Lautze et al., 2005; Lautze and
Kirshen, 2009). Unfortunately, though it can avoid diplomatic problems and even resolve
some short-term issues, this once-and-forever approach is seriously deficient over the
longer term.

This chapter will propose a different approach for joint management of shared water.
Though specifically applied to water shared by Israelis and Palestinians, the objectives,
principles and institutional structure are relevant to any place in the world where trans-
boundary water divides rather than unites two or more peoples.

The first major section of the chapter identifies the defects of quantitative approaches to
sharing water. The second section describes the objectives that our proposed agreement
is designed to achieve. This preliminary material culminates in the major section where we
describe the institutional structure proposed to implement a joint management system for
water shared by the State of Israel and the future State of Palestine.

Defects of Quantitative Division of Shared Water Resources

Quantitative approaches to sharing water have three serious defects: securitization, rigidity,
and ecological fiction. An issue becomes "securitized" when it becomes portrayed as an
essential component of national security. It then leaves the realm of what is negotiable,
what can be the object of compromise. Once such allocations have been fixed, changing
them is perceived as a threat to national security.

Quantification also leads to rigidity. As a result of climate change, renewable water resources
are likely to decrease in the Middle East, with particularly severe effects on agriculture
(Freimuth, et al., 2007; FAQ, 2008). Quantitative allocations that are possible today may very
well be impossible in a few years simply by virtue of climate change. Further, demographic
change and economic development will affect demand for water in unforeseeable ways.
Quantitative allocations that seem equitable now may be considered inequitable in a few
years by one or the other party.

Finally, unlike land, water is a mobile natural resource. Each drop is used several times
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between the moment it falls as precipitation on the West Bank and the time it reaches the
sea or evaporates or evapotranspirates. During that trajectory, the quality of the water is
generally degraded. As well, the water comes to be used within different polities, each with
its own structure of power determining the rules of management. It may be used a first
time within a Palestinian farmer-operated irrigation system based on a communal property
regime before it returns to the aquifer and reappears in an Israeli well operated by Mekorot,
the Israeli national water company, to supply drinking water to an Israeli municipality or a
Palestinian village. Every time, the set of actors determining how that drop of water will be
used, and how to prevent it from being contaminated is organized differently. These various
polities all need to be considered in the elaboration of an agreement on sharing water.

It is a key part of our thesis that fixed quantitative allocations of water, even if presented
as percentage shares, work against long-term solutions. Our proposal is designed to avoid
these defects as much as possible. However, our proposal does presume prior definition of
final borders between the State of Israel and a future State of Palestine.

Searching For Consensus On Objectives

A literature review and discussions with water specialists on both sides of the border
convinced us that consensus between the two parties could be reached on four broad
objectives for shared water management:

® economically efficient water management

® socially and politically equitable (not necessarily equal) water management
® ecologically sustainable water management

® management that would be implemented in practice.

Rahaman (2009) explains how the first three of these objectives fit within the general
objective of "reasonable and equitable use," which appears in almost all transboundary
water agreements. The last of the four needs further explanation. An agreement can be
implemented when all parties to the agreement have the institutional, social and financial
means to translate it into practice. Many of the water laws adopted over the last 20 years fail
this test. The Oslo agreements and the ensuing Palestinian water law were no exceptions.
They created the Palestinian Water Authority as a regulating body entrusted with
implementing the provisions of the agreement concerning water (Trottier 1999, 2007). That
approach was appropriate for Israel, which, by its Basic Water Law of 1959, had effectively
nationalized all water in the nation. However, still today, over 70% of the water actually
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used by Palestinians is managed by local or farmer-based institutions. In effect, and with the
support of some Palestinian officials, the Oslo Agreement imposed a carbon copy of Israeli
water management institutions onto the Palestinians (World Bank, 2009). Few Palestinians
even knew about this component of the Agreement, and they continued to abide by the
existing grassroots institutions, which, as shown by evidence in the area (Trottier 1999)
and elsewhere (Mabry, 1996; Buckles, 1999), are generally perceived as both efficient and
equitable.

Proposed Institutional Structure

The institutional structure proposed for joint Israeli-Palestinian management of shared
water is shown in Figure 2. It divides power over water along several axes:

Government of Government of Government of Government of
Israel Palestine Israel Palestine

NS

Bilateral Water
Commission

N

Water
> Mediation

A

P TN

Mountain Cross-border Office of
Aquifer Streams Scientific
Committee Committee Advisors

Board

y

Local Water
Managment Board

® between the Israeli and Palestinian governments

® among several joint Israeli-Palestinian institutions

® between scientific and political dimensions of management

® among institutions working over several scalar levels.
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The structure allows for the general principles of shared water management, but goes
beyond, or perhaps behind, them to emphasize equality in all rights and responsibilities
related to management of shared water. Just as with the objective of equity, equality in
rights and responsibilities does not mean that each party to the agreement will receive
an equal volume of water. It does mean that each will have equal standing within each
of the institutions for joint management of shared water bodies and equal opportunity to
participate in decision-making processes.

The main management tools that in the hands of the institutions illustrated in Figure 2 are
continuous monitoring and ongoing mediation. Far from being simply a modus operandi,
the combination of monitoring and mediation is the basis on which decisions will be reached
concerning withdrawals from each well, reservoir or spring. It has many implications,
including the need for fair treatment of water users who find themselves requested to
reduce their rates of extraction. For example, users of a well supplying household water
might require immediate replacement with water from a different source. In contrast, users
of a well supplying irrigation water might be asked to cut back at certain times of the year
or to accept monetary compensation (along with technical advice) for shifting to rain-fed
methods.

Continuous monitoring and mediation mechanisms will apply to all shared water, regardless
of whether the system is private, communal, or public. However, mediation mechanisms will
be more relevant to the existing Palestinian institutions than to Israeli ones because the
latter are so centralized.

Bilateral Water Commission

The Bilateral Water Commission (BWC) will replace the existing Joint Water Committee, but
will have responsibility for all shared water, not only Palestinian water (as is the case with
the Joint Water Committee). It will report directly to the Israeli and Palestinian governments
with a mandate that is critical, but limited. Most importantly, it will:

® Establish limits for withdrawals, standards for treatment and targets for releases
of water from aquifers on the basis of the recommendations set by its advisory
bodies (see below)

® Grant permits for new drilling projects on the basis of the recommendations
set by the advisory bodies

® Develop extraction rates for contained aquifers, which are inherently non-
renewable resources, so that their use is balanced over time against the ability of
those using the water to develop alternative sources or to reduce demands for
water.
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The BWC can reject recommendations it receives from any of its subsidiary bodies, but it
cannot issue an alternative decision on its own. Rather, should it reject a recommendation,
it must explain its reasons for rejection and wait for new recommendations. |f, after two
exchanges, the BWC finds it impossible to reach agreement, the matter will be referred to the
Water Mediation Board (see below) which is parallel to the BWC in status and which has more
tools to promote a compromise and, if necessary, enough power to impose a resolution.

We suggest that the BWC be comprised of seven members, three selected by the
governments of each Party, plus one member elected by the other six from any state other
than the two parties. Decisions of the BWC would be made by majority rule provided that at
least two members from the three selected by each Party must be in favour of any decision.
This voting rule ensures that three members from one party and the non-regional member
cannot form a "majority" to impose a resolution on the other party, but allows for resolution
even when substantial disagreement remains.

A similarly structured sub-commission was proposed for the Mountain Aquifer because
it is critically important to drinking water supply yet is probably the most vulnerable of
the region's water resources. For brevity, the Mountain Aquifer Commission will not be
discussed here, but a proposed model can be found in reports by Feitelson and Haddad
(1998; 2000).

Water Mediation Board

The Water Mediation Board (WMB) will receive the complaints of any community or
institution that argues that it is being negatively affected by either a planned water project,
or an ongoing practice within another community or institution - including cases when
these practices, such as urban planning, are not directly linked with water management.
It will also receive complaints related to inequitable distribution of water or to inadequate
water quality. And it will mediate in cases of disagreement between the BWC and any of its
subsidiary bodies.

For all of the foregoing situations, the main role of the WMB will be to listen to the arguments
of the parties involved in the complaint or conflict, and then to attempt conciliation. In
cases when either the conciliation process fails or the alleged impact cannot be proven or
disprovenbytheevidenceathand,theWMBwillbeempowered toinvestigateindependently.
Open forums or public hearings may be held, and various dispute resolution options tried.
Records shall be kept and published of all public hearings, and all recommendations to and
from the Water Mediation Board shall be public. Ultimately, the WMB does have the power
to impose a resolution, but that power will only be used as a last resort.
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Office of Scientific Advisors

The Office of the Scientific Advisors will consist of two "Senior Science Advisors,' one each
seconded from appropriate agencies in their respective governments, plus supporting staff.
Their office will have the responsibility for reporting to the BWC on relevant issues related
to water quality and water quantity and of recommending appropriate abstraction licenses
and drilling limitations to the BWC. In addition to the other roles, the two Senior Science
Advisors will be expected to have access to and to provide the BWC with commentary on
four broad sorts of information:

® Water quantity data (including mapping)

® water quality data

® ecological limits on water withdrawals and wastewater disposal
® adequacy of supply of water of appropriate quality.

The Office of Scientific Advisors is not expected to maintain an independent database but
rather to ensure accessibility of the databases maintained by the two parties. In addition to
its duty to propose and monitor flow patterns and quality standards necessary to maintain
the ecological health of shared watersheds, the Office must also find ways to guarantee
a minimum domestic allocation, corresponding to a "human right for water," to every
household in a legal community.

Local Water Management Board

The Local Water Management Board will identify and register all bodies that manage water
resources locally and redistribute the water, regardless of whether they follow private or
communal property regimes. The criteria used for this identification will be the existence
of "rules-in-use" locally--that is the rules according to which a resource is actually managed
by a group in specific situations. Those rules often differ from formal rules. They can, for
example, remain oral, yet be scrupulously obeyed within a community. In effect, the process
of registering local water institutions is to give them standing in subsequent interaction
with the bodies described just above. A further duty of the Local Water Management Board
is to assist the Water Mediation Board to ensure that local groups or institutions managing
water sources in question are fully consulted during any investigation under the auspices
of the WMB.

Recognizing local property rights systems is tricky. In some instances, such a process has
been criticized because it projected onto local systems legal categories that were alien
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to them. For example, in a case where national water law was of neo-liberal inspiration, it
projected private property categories on what were, in effect, communal property concepts.
Moreover, local property rights systems keep evolving. This is an important aspect of their
resilience in the face of climatic, seasonal and demographic variability. Recognizing such
systems has often entailed their fossilization. (Boelens, 2009)

Ourproposalincorporatesthelessonsdrawnfromsuch experience. It proposestoincorporate
local property rights institutions as dynamic entities within a dynamic system. It does not
strangle them into a "once and for all" format nor does it adopt artificially created categories
produced by national water law to describe what are naturally developed categories.

From Concept to Practice

It is a big step to move beyond the abstract discourse of international water law to its
practical application in specific regions and with viable institutions that can successfully
mediate between competing demands over shared water resources. The FOEME Proposal,
as outlined in this proposal, is intended to indicate how that step could be taken. It reflects
both the needs of and the trends in the world of the 21 century.

Of course, there are criticisms that can be made of the FOEME Proposal. One criticism is
that it is not fully formed. To this criticism, we can only plead "guilty." A great volume of
work would be needed to convert the concepts and the institutions outlined above into real
processes and real agencies, and this work all remains to be done. However, it will not be
done until politicians are convinced that Israelis and Palestinians are in favour of this kind
of proposal, and they believe that, over the long run, both peoples will be better governed
with a flexible rather than a rigid approach to management of shared water resources.

Another criticism might claim that this Proposal is too optimistic. Is it not naive to think
that too much trust implied for two peoples with such different approaches to water
management and after so many years of conflict. To this criticism, FOEME can plead "not
guilty Our conclusion is that the process of developing mutual respect and appreciation
in water negotiations is already the norm. In his masterful review article entitled "Criteria
for equitable allocations: The heart of international water conflict,' Wolf (1999) reports
that almost all the international negotiations over water allocations over the past century
or more have proceeded on the basis of each side recognizing the "needs" of the other
side(s), rather than on a priori principles or rights. In such negotiations, each side typically
recognizes the constraints binding the other side, in terms of its irrigable land, population, or
the requirements of a specific project. In quite a different context, Syme et al. (1999) found
that decisions in Australia that required balancing the allocation of water to environmental
and to human uses found that local judgments of "fairness" (along with local participation
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in decision making) play a distinctly greater role than considerations of economic efficiency.
And of course, in the Jordan Valley we have the history of the Picnic Table Summits that
managed water in the Jordan Valley during the nearly 45 years when the Jordan River was
the armistice line between Israel and Jordan, yet those two states were nominally at war.

In conclusion, we have to agree that the FOEME Proposal, as described above, is untried. But
it is only untried as a whole. Almost every part of it can be found in water agreements that
are in operation elsewhere in the world at the national, regional or international level. What
remains is to consider in Chapter 6 how to move the Proposal from concept to practice, to
suggest what steps should be taken to put the FOEME Proposal firmly on the political tables
on both sides of the Green Line.
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MOVING FRESH WATER FROM LAST TO FIRST
IN THE PEACE PROCESS

by Gidon Bromberg and Nader Al Khatib

Dennis Ross and David Makovski, in their updated foreword to Myths, lllusions and Peace
(Penguin, 2010), speak of the need for the Obama Administration to focus first on borders
and settlements and leave the other final status issues of refugees and Jerusalem to a later
stage. The authors do not mention that there exists a fifth core issue, WATER, that is both
intrinsically linked to territory and whose advance can help boost political confidence
building between the parties.

For the past 15 years, since the start of the Oslo process, solving the water issue has been
held hostage to the lack of progress on the other core issues of the peace process. This has
taken place despite the evidence that all parties agree that water issues are very solvable and
will result in the Palestinians receiving a larger share of shared Israeli / Palestinian waters.

FOEME believes that advancing territory and water together as a first priority not only makes
ecological sense, it also makes political sense. Water and territory in the Jordan Valley area
of the West Bank would be of particular interest. According to a World Bank report 0f2009 ,
over 110,000 jobs could be created in the Palestinian economy if more water could be
provided to the Palestinian agricultural sector. Most of these jobs would be created in the
Jordan Valley, where less than 7,000 Israeli settlers utilize 50% of the available land while
over 60,000 Palestinians must get along with just 4% of the Valley’s land. Israel currently
extracts from this Palestinian area over 40 million cubic meters of water for the benefit of
the settlements, at the expense of Palestinian water needs. Were this water provided to
Palestinian farmers together with territory, it could help create the rural sector jobs to which
the World Bank report refers.

Cooperation over the allocation and management of shared waters requires intensive
efforts. From FOEME's 15 years of experience in cross-border water cooperation at both
the national and grassroots level, we can confidently assert that the more frequent and
intensive the cooperation, the greater the understanding created and the more likely it is to
produce mutually agreeable results. The breadth and depth of joint management described
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in the FOEME water accord proposal is based on this experience. There is an urgent need
to replace the current framework of the Joint Water Committee (JWC). The JWC has failed
both peoples, first, by not providing sufficient water to the Palestinians and second, by not
preventing largely Palestinian pollution of shared waters reaching Israel. A water accord
based on intensive cooperation that more fairly shares water between both peoples, and
between people and nature, will produce benefits for both sides. Palestinian will get more
water in their homes for basic domestic purposes and more water for agriculture will rapidly
create more jobs. Israelis will see greater donor support for Palestinian investments in
sewage treatment and the consequent rehabilitation of coastal streams that run through
key population centers in Israel such as Tel-Aviv, Netanya and Haifa Bay. Even the Jordan
River under this scenario might benefit from the return of some fresh water.

Advancing the issues of both territory and water together is mutually reinforcing. In our
dry part of the world, territory without water has little value. Even without advances in
negotiations over territory, FOEME's 10 years of on the ground experiences in the Good
Water Neighbors project has highlighted that resolving the water issue now will help
capture the hearts and minds of both peoples, as the gains here are so visual and concrete.
Water issues need not and cannot wait. The FOEME proposal, though ambitious, is based on
the life experiences and water reality that Israelis and Palestinians face every day.

This report presents another step in fostering public debate as to both the urgency of
reaching a new water accord, and the nature of any new water accord. By publishing this
report, holding conferences and giving presentations before decision makers, experts,
the general public and third parties, FOEME seeks to advance the proposed water accord
between Israelis and Palestinians, to the benefit of both parties.
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CONCLUSIONS

Wolf (1999) argues that, "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 resources" (1999,
p. 10). We think this statement is too pessimistic. Wolf himself (citing Rothman, 1995)
recognizes that, "negotiations ideally move along three stages: the adversarial stage, where
each side defines its positions; the reflexive stage, where the needs of each side bringing
them to their positions is addressed; and finally, to the integrative stage, where negotiators
brainstorm together to address each side's underlying interests." We suggest that there is
an intermediate stage between the adversarial and the reflexive. In this stage, which might
be called the protective, the sides recognize the need for mutual protection, and they reach
agreements on emergency measures, prior notification, and information sharing.

That sort of protective response seems to be exactly what Nader Khatib, Palestinian Director
of Friends of the Earth Middle East, demands in his response to the World Bank's Assessment
of Restrictions on Palestinian Water Sector Development (2009):

It is time to replace the failed mechanism of the Joint Water Committee,
established under Oslo, with an institution where Palestinians and Israelis are
true partners in both water supply and management responsibilities.

And that is exactly what FOEME intends to accomplish with this proposal. The institutional
structure described above is designed to accommodate the very different ways in which
water is managed by the Israeli and Palestinian polities while, at the same time, treating
them on an equal basis.

Our Proposal breaks with the double delegation model that has been so common until now.
With such a model, citizens delegate decision-making to elected representatives. When
dealing with scientific issues, these elected representatives then delegate decision-making
to scientific experts (Callon, 2003). In contrast, we envisage a management structure for
sharing water that both allows for a wider arena where non-state actors can interact, and
also permits the system to react to changes in the natural regime as well as in economic and
social development.

A Modern Agreement To Share Water Between Israelies and Palestinians: The FOEME Proposal



Chapter 6 | Conclusions

Scientists have a critical role to play in identifying alternative options for water management,
but their role as scientists stops short of determining what is best in water management.
Political, social, economic and environmental values differ between and within societies, and
those differences lead to different preferences for water management. We do not mean that
one type of institution is better than the other; each has advantages and disadvantages. We
do mean that the social capital produced by each society in dealing with water management
must be reflected in and built upon within one agreement.

Unfortunately for the FOEME proposal, the water establishments on both sides of the Green
Line that, for now, separates Israel from the West Bank, are dominated by hydrologists,
hydraulic engineers and other physical scientists, leavened by a few economists. In contrast
to other social scientists and conflict resolution specialists, most of whom react favourably
to our proposal, physical scientists, engineers and quantitative economists prefer something
closer to the model of water as a pie that can be cut into pieces. To compound the problem,
Israeli negotiators tend to invoke the now widely abandoned doctrine of First-in-Time
/ First-in-Right, which is now widely abandoned (Bourne, cited in Salman, 2010). Even if
that doctrine is still in force in some states in western US and in the Canadian province of
Alberta, it surely has no role to play in this region after nearly 45 years of military occupation.
Somewhat similarly, some Palestinian negotiators argue that all of the water in the Mountain
Aquifer is Palestinian because most of that water originates in rain over the West Bank.
However, this claim is totally inconsistent with the entire body of modern international law
on shared water resources.

In 1959 when its Basic Law on water was passed, Israel maintained that it had created the
world's first modern water law. If Israeli and Palestinian negotiators can come to adopt the
FOEME proposal for joint management of shared water, we believe they will have created
the world's first modern water treaty.
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RESPONSES TO THE FOEME PROPOSAL

This Annex presents two academic reviews of the FOEME Proposal for joint management of
water shared by Israelis and Palestinians, along with our comments on those reviews.

Comments by Professor Nadav Shelef

These remarks were originally delivered orally as a review of the presentation by Brooks and
Trottier at the Annual Meeting of the Association for Israel Studies in Toronto, Canada (May
2010). Professor Nadav has kindly prepared this written version of his comments.

A successful resolution of water disputes in the conflict between Israelis and Palestinians is
required not just to promote a peaceful end to the conflict but also to enable sustainable
development in the region. The FOEME Proposal as prepared by David Brooks and Julie
Trottier makes an important contribution to this subject. The authors convincingly argue
that the current quantitative approach of allocating water rights is problematic. Instead,
they advocate for a more flexible approach that prioritizes shared management of water
resources and mediation of disputes. Among the signal contributions of the proposal is
its attention to incorporating a wider range of stakeholders in the water policy formation
process. In doing so, the proposal seeks to de-nationalize and de-securitize water in the
hope that doing so will make conflict over this vital resource more amenable to resolution.
The proposal by Brooks and Trottier should be applauded for providing a framework that
accounts for the politics of water. The inclusion of the politics of water makes this approach
relatively more likely to succeed in managing disputes over water than those that only pay
attention to the technical aspects of the question.

At the same time, the proposal as currently formulated makes a questionable assumption
about the character of the relationship between Israel and the future Palestinian state and,
by implication, about the politics of water in a post-agreement context. Assuming that
violence is substantially reduced, the relationship between Israel and a future Palestinian
state is likely to be better than that which currently exists. However, given the history of the
conflict, and the economic and military imbalances that will continue to characterize the
region, this relationship is unlikely to be conflict free or to be characterized by a surfeit of
mutual trust. Indeed, if the past is any guide, we can count on veto players on all sides to do
everything in their power to undermine any nascent trust that might emerge.
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There is little reason to assume that water issues will escape the impact of this continuing
atmosphere of distrust. This has a number of related implications for the evaluation and
development of a shared management approach to water issues. First, water is likely to
remain securitized. Brooks and Trottier rightly note that the quantitative approach to
sharing water has contributed to the securitization of this resource. There is also little
doubt that the categorization of water as a national security issue has made compromise
and cooperation more difficult. However, it is not necessarily the case that replacing the
quantitative approach with an emphasis on shared management would lead to water's
de-securitization. The perception of water resources through a security lens, like the
securitization of trade, housing, and the movement of labor, is a more fundamental product
of the conflict between Israelis and Palestinians for self-determination and a secure national
existence. As long as the sides perceive these ultimate goals to be threatened, water is likely
to remain understood as a national security issue by both sides.

Second, and partly in consequence, we might also expect each side to continue to advance
claims and arguments that maximize the benefits that accrue to it rather than those claims
that are more widely beneficial. For example, Brooks and Trottier advance four objectives as
theinitial basis forthe shared managementapproach:economicefficiency, socialand political
equity, ecological sustainability, and practicality. These principles are unobjectionable.
They are not, however, politically neutral. As a result, each side has an incentive to appoint
representatives to the proposed Bilateral Water Commission (BWC) that prioritize those
objectives from which it benefits disproportionately.” The likely appointment of those
with maximalist demands and conflicting priorities to the BWC means that a consensus
that requires two of the three representatives of each side to support a decision that
disproportionately benefits the other side is unlikely to emerge.

The resulting deadlock effectively pushes the decision-making authority into the hands of
the proposed Water Mediation Board (WMB) despite its conceptualization as an option of
last resort. Further development is needed to elaborate how this group would work and
how it would be constituted. Here, importantly, the greatest advantage of the shared
management approach over the quantitative one, its flexibility, also becomes a significant
weakness. Without additional information, what might be lauded as flexibility from one
perspective may be interpreted as uncertainty by the states involved. To the extent that
the participating parties are unlikely to want to assume the additional risk (for example,

1. For preliminary support of such frame shopping in an ecological context, see Itay Greenspan and
Stuart Schoenfeld. 2010. "Cooperation, Confrontation and Disregard: Building Environmental
Relationships between Israel and Palestine?" Paper presented at the Association for Israel Studies
Conference, May 10-12, 2010, Toronto.
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that the WMB would consistently rule against it), they may be reluctant to enter into the
agreement in the first place or, if an agreement is reached, to abide by it. The problems with
the added uncertainty are compounded by the wide scope of influence currently envisioned
for the WMB. As currently framed, its decisions are binding and its influence extends beyond
narrow water issues to include broader urban planning processes. While the European Union
presents at least one example of states ceding sovereignty over these kinds of issues, even
in that peaceful and relatively trustful context rule enforcement is still very difficult.

The current proposal suggests that the WMB would be composed of two Israelis and two
Palestinians nominated by their respective justice ministries, and one member elected by
the members of the "Local Water Management Board." Given the atmosphere of distrust
and likely disagreement, this last member of the WMB s likely to emerge as the pivotal
voice on arbitration. (We might consider the role of Justice Anthony Kennedy in the current
United States Supreme Court as a useful analogy.) Yet, despite the importance of the Local
Water Management Board, its membership and decision-making rules remain too vague.
For example, it is unclear who (or what) counts as water management body that is a
member of the Local Water Management Board? Consider the possibility that, by virtue of
its centralization, Israel's "rules-in-use" mean that it has a single water management body,
while the decentralized, locally based "rules-in-use" of the future Palestinian state means
that it has many more (perhaps as many as one in each village with a well). In this scenario,
the Palestinians would have many more members in the Local Water Management Board
and the member this body elects to the WMB is likely to reflect their interests. Alternatively,
we can imagine a scenario in which the relative input of each local water management
body is weighted by the size of the population it serves. In this case, Israel's centralized
"rules-in-use" would give it an advantage in determining the critical fifth member of the
WMB. It is difficult to envision either state agreeing to a mediation process that might be
systematically biased against it. This does not mean that arbitration and mediation are not
more constructive than the prevalent static quantitative approaches to the allocation of
water rights. It does mean, however, that considerably more attention needs to be devoted
to detailing mechanisms that are likely to convince both parties that their interests would
be accommodated. Such assurances, however, would also constrain the flexibility at the
heart of the proposal.

There is at least one other sense in which the greater flexibility of the shared management
approach is both a strength and a weakness. It contributes to reaching an accommodation
by pushing most of the actual decisions about water allocation into the future. This is
useful because it allows for agreement in principle while leaving the thorny issues about
allocation to a post-political agreement context. In simple terms, all of the advantages of
the agreement are reaped by the parties in the short term, while its costs (payable say, in
reduced water allocations) are delayed. However, the conflict resolution tactic of pushing
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difficult decisions into the future also provides more space (and time) for veto-players who
want to derail an agreement to operate.

Finally, the attention paid by the "shared management" approach to the practicality of its
recommendations and its commitment to including a wider range of stake holders than is
conventionally done point to at least one potential way of overcoming the obstacles noted
above. We might think, for example, of structuring the WMB in such a way as to create cross-
cutting political cleavages around water issues. For example, it might be possible to create
alliances of Israeli and Palestinian farmers on some issues, say allocation, while Israeli and
Palestinian environmental groups would agree on raising water prices. Such cross-cutting
political alliances would both help the implementation of any decision and, because they
would contribute to the de-nationalization of the water issue, promote an atmosphere
conducive to the shared management paradigm.

Response to Shelef by Trottier

Professor's Shelef's review of the proposal reflects a careful reading and an engagement
with the proposal itself which allows us to pursue its improvement. However, we do have a
few reactions to it.

First of all, Professor Shelef writes that the proposal as currently formulated makes a
questionable assumption about the trust that could emerge between Israel and the Future
State of Palestine. We concur with him in recognizing the deep wounds both sides have
been suffering within this conflict. This certainly is not conducive to a great degree of trust
between them, and is precisely one of the reasons we are proposing this institutional set up.
The veto players, who Professor Shalaf rightly fears will try to do everything in their power
to undermine any trust that might emerge, would never have extensive powers within the
proposed institutional set up. The principle of subsidiarity that guides the proposal means
that decisions will systematically be made at the lowest scalar level, not at the international
level. These decisions would be made on the basis of established priorities (such as priority
to domestic water) that are not polemical either among Palestinians or Israelis.

Professor Shalaf rightly expects claims and arguments to be advanced that maximize the
benefits that accrue those who make them. The institutional set up that is proposed here
ensures that the full range of actors involved in water management would issue these
claims and arguments. Among them, only a minority actually considers the national water
allocation as their direct benefit. Most actors are concerned about water quantity or quality
for their municipality, their agricultural exploitation or their business plans. And once
such considerations are integrated, it becomes much more difficult to perceive water in
nationalist terms. For example, a factory in the West Bank that engages in a subcontracting
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arrangement for an Israeli company may be using water that a die-hard nationalist might
consider better used by Israelis directly. But this water contributes to a production process
that generates Israeli profits via the subcontracting agreements. Most importantly for our
proposal is that this factory would not have to justify its use of water to the eventual Israeli
nationalist who would claim that water for his side. However, this factory would have to
respect quality standards for the water it would release in the environment. And this is
crucial for Israel from a national perspective.

Professor Shalaf is quite realistic when he expects appointees to the Bilateral Water
Commission to prioritise objectives from which their state would benefit disproportionately.
This is why our proposal grants the Bilateral Water Commission powers that are far less
sweeping than those of the present Joint Water Committee. Professor Shalaf fears that
the Water Management Board would therefore play a systematic role in decision making.
We expect indeed that in the short term, a flurry of issues would be brought to the Water
Management Board. Most of these, however, would not involved conflict between Israel
and Palestine. They will involve a great number of actors deploying their strategies over
much smaller territories than the national territories. This is exactly what will progressively
give increasing credence to the work of the Water Management Board. It will be able to call
upon scientific expertise to instruct claims concerning harm done to resources (in terms of
quality and quantity) which will dispel the prevalent ideas according to which the water
problems are systematically caused by "the other side".

Professor Shalaf expects that perhaps as many as one water management body will emerge
for each Palestinian village with a well. We actually expect many more than this. So, yes, the
Local Water Management Board will undoubtedly reflect Palestinian interests far more than
Israeli interests. This is fully intended in this proposal. As Professor Shalaf himself states in
his comments, the military and economic imbalance between Israel and the Future State of
Palestine is quite great. The Local Water Management Board serves to equilibrate the overall
institutional set up that is proposed here.

One comment made by Professor Shalaf, however, is erroneous. This proposal does not
in any way push most of the actual decisions about water allocation into the future. This
proposal actually precludes any water allocation whatsoever in any future no matter how
near of far. This proposal therefore is not a delaying tactic to settle urgent water issues while
hoping trust can be built and a more peaceful situation could lead to a fairer allocation of
water. It does the opposite. It precludes any consideration of allocating water on a national
basis. This proposal actually builds and formalises many processes that are already occurring
in the field, even though they contradict nationalist discourses. The fact is that decisions
concerning water are made by a multitude of actors who have in mind their crops, their
drinking water networks, their business activities, the public health of their community, etc.
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Very few of these actors make decisions concerning water on the basis of overall national
endowment of water. The proposed institutional set up is thus realistic instead of idealistic.

Critique by Professor Hillel Shuval

Professor Hillel Shuval prepared this critique for the Journal of Hydrology (Shuval, 2010) in
response to the article published by Brooks and Trottier (2010). Page numbers refer to that
publication.

First, | would like to express my appreciation for the tremendous and thoughtful efforts by
David Brooks and Julie Trottier (B/T) in preparing this interesting paper. It provides extensive
and valuable background information on the Palestinian-Israeli shared water resources and
the history of the water issues and conflict between the two nations. It also contains many
original and unconventional proposals on possible ways of reaching a final accommodation
between Israel and Palestine on the vital but complex issue of managing their shared water
resources. In these comments | shall only relate to a few of these proposals.

| agree with the authors that the basic point of departure of the final status water agreement
must be based on the concept of two sovereign states, living side by side, with recognized
and secure borders. It is assumed that the Palestinian State will be in contiguous areas of
the West Bank and Gaza, the final borders of which and the fate of the Israeli settlements
in those areas, will be determined by political negotiations in the final status agreement
(FSA).

A Just and Rightful Reallocation of the Israeli-Palestinian
Shared Water Resources

In the framework of that political agreement there must be a key article or section dealing
with water: the management and sharing of the water resources between the two states
to assure equitable and just use of these shared resources to meet vital human needs and
sustainable development. In light of the reality that the Palestinians suffer from severe water
shortages, it is understood that there will have to be a just and rightful reallocation of the
Israeliand Palestinian shared water resources which will resultin areasonable and acceptable
increase in the Palestinian share and an agreed upon reduction in the Israeli share. In
order to fully understand the B/T proposal for allocation and reallocation of the shared
water resources | have chosen the following concise description of their concept for that
reallocation process that was presented in one of their earlier drafts. | have chosen this short
unambiguous paragraph since it may be difficult for the reader of the article to extract the
full meaning of the B/T proposal from the very long and at times complex explanations in
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the text of the article. Basically their proposal for water management and reallocations are
contained primarily in the paragraph on the Bilateral Water Commission (BWC) on page 24.

We have chosen to break with recent approaches in the allocation of water in the
region. Instead of specific volumes of water going to Party A and to Party B, or
specific percentages going to Party A and to Party B, we have chosen to develop
an ongoing management process that will better reflect varying development
patterns, ecological conditions, and even human values. This approach will, we
admit from the start, be more difficult to implement, but at the same time, it will,
we insist, resolve more problems. The institutional structure that we recommend
is built, in significant part, around the need to manage the ongoing negotiation
process for water withdrawals and releases."

Basically what B/T are proposing is to take the process of reallocation of the shared resources
out of the hands of the two national entities signing the peace agreement and to initiate
an open ended process of allocation and reallocation of the shared resources which will be
given over to a Bilateral Water Commission not directly or fully controlled by the partners
to the peace agreement. | am convinced that neither Israel or the Palestinians can accept
such a procedure which basically deprives them of their sovereignty over what they feel
is their share of the water resources. When signing a final status peace agreement each
side will insist on knowing the details. The Palestinians must know to what extent their
share has been increased and to what extent that increase will assure meeting their vital
human needs. Their leaders must be able to report to their people the improvement in their
situation and their quality of life as a result of the peace treaty. Likewise, the Israelis must
know to what extent their share of the water resources has been reduced, from which areas,
and how they must reorganize their water distribution and management systems to meet
the agreed upon shortfall. They cannot be left in the dark about such vital issues or agree
to a peace treaty which ties them to new procedures which, over the years, will allocate and
reallocate their water resources.

While it is true, as the authors point out, that water is not as fixed as land, the shared Israeli-
Palestinian aquifers are among the most fully studied and understood of any almost any
in the world. There is no chance that a peace treaty between the sides can leave the final
issue of the borders to be determined and changed from time to time to:

...anongoing management process that will better reflect varying development
patterns, ecological conditions, and even human values.

No two nations could ever be expected to agree to such an open ended provision concerning
their borders in their final status peace treaty.
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In my view neither nation should be prepared to hand over the critical issue of water
allocations or reallocations to the as-yet unknown, anonymous and untested Bilateral
Water Commission as proposed by B/T. Their proposal opens a Pandora's box of intolerable,
intractable, unending conflicts, disputesand appeals of conflicting views on water allocations
and reallocations between the two partners to the agreement that will tragically deadlock
the process from the very start.

In my view the FSA concerning water must make clear statements about recognizing and
respecting the water rights and human needs of each of the partners and make clear and
unambiguous agreed-upon and final rightful water reallocations to the Palestinians to meet
their immediate urgent vital human needs.

Itis realized that there is great variability of water resources in the area, from year to year and
possibly as a result of climate change. It should be part of the agreement that the quantity of
reallocated water stated in the agreement and as agreed upon and approved at the political
level in the FSA, will be based on the average safe yield of a specified base year and the
rainfall and recharge rates of that year. In case of reduced or increased rainfall and reduced
or increased safe water yields, the reallocation of water should be adjusted accordingly.

Joint Management

| fully recognize the complex interactions and interdependence of the ground and
surface water resources of the area and that these shared water resources require a high
degree of cooperation and bi-national management to assure their sustainability from a
quantity, quality and environmental point of view and to assure efficient and equitable
management.

Joint management is indeed a worthy goal, but it must be recognized that comprehensive
joint management between the two nations cannot come into effect all at once. It must
evolve in stages. The limited joint management between Canada and the USA on the Great
Lakes took many years to evolve and does not essentially encroach on the sovereignty of
either country. Full joint management as a first stage, as proposed in the B/T article, is totally
unrealistic and unworkable. The FSA peace agreement should enable the development of
joint management in stages, starting with a reasonable minimum degree of bi-national
cooperation. The B/T article proposes a form of total, all-powerful, comprehensive joint
management, which in effect has a super-governmental status with authority superior
to the parliamentary authorities in Israel and Palestine. The joint management proposed
essentially deprives these countries of their sovereignty over all matters of water resources
management. It cannot be anticipated that Israel will be able to accept and sign a peace
agreement containing a water article in which it basically totally gives up its sovereignty
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over water resources which will require the approval of the Knesset to change existing laws
on many detailed, important, powers presently granted to the Israel Water Authority and to
the Ministries of Finance, Health, Environmental Protection, Interior, Agriculture as well as
the local authorities.

The joint management must be adapted to the political-legal reality while never-the-less
assuring a high level of cooperation between Israel and Palestine, particularly on matters
dealing with the efficient and equitable management of the shared water resources to
prevent over utilization and strict conformity to the agreed upon water reallocations, control
pollution and to assure environmental sustainability. It should not have the authority to
deal with reallocation of water resources which are important and sensitive political and
legal issues which must be first be decided upon at the political level in the FSA. It should
not have the authority to set internal water prices for the partners to the agreement which
are highly sensitive social and economic issues which no country will forgo. It should not
have the authority to issue licenses for the drilling of wells or the authority to determine
how much water should be pumped from specific wells within the sovereign areas of each
of the two states--matters which have to be agreed upon previously at the political level. It
should be so drafted as to avoid attempts to give the joint management any authority that
conflicts with the existing laws of either country or existing peace agreements.

The authors surprisingly neglect to mention in their acknowledgements that under their
contract to prepare their study with the Friends of the Earth of the Middle East and the
Geneva Initiative, two Israeliand two Palestinian advisors were appointed to work along with
them. Eng. Saul Arlosoroff and | were the Israeli advisors and Dr. Keren Assaf and Professor
Alfred Abu Rabu were the Palestinian advisors. We worked closely with the authors for more
than a year during 2007 and 2008 and invested hundreds of hours of work in reviewing
and providing detailed comments and suggestions on their several drafts. We thus gained
insight into the unique and unconventional approach developed by the authors and made
many proposals for modifications and changes. Since we found that we disagreed with their
approach on so many points | drafted a full alternative water agreement which | submitted
for their consideration. Few of our proposals were accepted by the authors, which was
their prerogative since we were only advisors. In the end however, the two Israeli advisors
informed the sponsors that many of the B/T key proposals such as the examples pointed
out above, were in our opinion problematical, unworkable and unacceptable to us. The
two Palestinian advisors did not approve the B/T proposals either. B/T submitted their draft
water agreement as summarized in their article to the Geneva Initiative management for
consideration at a special meeting of an Israeli- Palestinian negotiating team and a group of
international expertsand advisorsin Annapolis sponsored by the Annapolis Peace and Justice
Center held in August 2008. The joint Palestinian-Israeli Geneva Initiative management and
the group of advisors did not find that the B/T draft was suitable and it was not considered.
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A final Geneva Initiative Water Annex, based initially on my proposed draft and modified
and improved by the Israeli-Palestinian negotiation team, of which | was a member, has
meanwhile been drafted, approved and published and is available on the Geneva Initiative
Website - (www.heskem.org.il).

Response to Shuval by Brooks

Dr. Hillel Shuval has written a well-worded response to our article proposing what we
believe is a modern version of a water treaty, with application to water that is likely to be
shared by Israel and a future State of Palestine. We gratefully acknowledge the time and
the ideas that our four advisors, of whom Dr. Shuval was one, offered us - even though, in
the end, we did not accept all of them. On many points we are in full agreement, including
the need for a reallocation of existing water use so that more water flows to Palestinians,
and for greater attention on both sides of the border to preserving water quality as well as
conserving water quantity.

The main difference between our view and that of Dr. Shuval is over what will be acceptable
to the negotiating teams when they finally decide that they have to make peace. He believes
that they will want a narrow and fixed definition of rights to shared water; we believe that
they will come to accept a broader and more flexible definition - not at first, perhaps, but as
they consider the difficult situation they face in terms of both longer term socio-economic
development and more immediately restoring water use to levels that are sustainable. What
the future will bring is not really debatable.

We do want to respond more specifically to a few points in Dr. Shuval's critique. At no point
do we suggest that the borders between Israel and the future State of Palestine can be at
issue in discussions about water. To the contrary, we insist that the Final Status Agreement
must define what water is shared, and what is not, and that subsequent provisions for joint
management apply only to the former. Admittedly, the Bilateral Water Commission that we
propose is untested - How could it be otherwise? - but we do not agree that it

...opens a Pandora's box of intolerable, intractable, unending conflicts, disputes
and appeals . .. on water allocations and reallocations.

Those disputes and conflicts are already open, and we do not see how they can be resolved
any more easily in a once-and-forever-after final status agreement. Indeed, our approach is
to provide a mechanism for resolving them that will, we believe, be less contentious than a
political agreement that must also deal with refugees, Jewish settlements and the status of
Jerusalem.
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Finally, but perhaps most importantly, there is a suggestion in Dr. Shuval's approach that
Israel and Palestine can each have its cake and eat the cake too. It is just not possible in our
view to make an agreement about how to manage internationally shared water without, in
some way, surrendering some (ideally small) part of national sovereignty. Similarly, we do
not see how it is possible to create a regime for sharing water while at the same time avoid
giving

... the joint management any authority which conflicts with the existing laws

of either country..."

In our view, a modest surrender of sovereignty and some changes to existing legal regimes
are inevitable for any such agreement. In the case at hand, they are all the more so given
the nearly 50 years of military occupation of large parts of what will be the future State of
Palestine.
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AT, 00X . OPIPAR NP IPARY TIHNN TV DY DVVIIVNN NYTOIND MIIDNN NX)
1IN YV 11D N2 DININ DXPVDYAT HRIVY? 12 1PIINY’ DPVINAN TXTTH TVR TY NWPN RY
VAN NMYY , aMmWNnn 0NN YARVA 717719 NWINI DY, TIIRD NNVIAY TPNRRNA TN 1) YRIN

.DNYN MY Oy VN, NWpNn

DV TN N2T DTN NNIN RN PR ORD TN TPDVAIR T PRIV ,YNRWINTY NN1YYY NI NNpa
NRIYY TPTIDM) NN NV PINN TR 9 TWRII NI2T 12 TI0ID MW INRY DNRYD NIV P IR
RV 2D ,RN NHY MPOND /OVR RYY DWN R7IT IR T INVRDY 200 51015 (Dnan
NN DR INNN R RIN DITTRA W 2P TOTTN PIARI NIPYD 12 YW PYIN D7) 720 0NN
72VN YV 12927 DMIVIPY MREPNY DIVIVIP”Y ,20H PIRND NPHPON RN LATH DINNA
IRV O7NIRDIAN NN RVWNN 1PN 93 VYN 3 (Wolf, 1999) 9om NI, mr51an onn
D02 YY RYY,IWN TR 797X TR 9 NI90 D02 HY INTHNN NNINRD NIRNN XN DN MRYPN
mMY2)NN NR NN TR YOV 722 DIYARNA NOR D7INN RVA .NPIPIO-R TMIT IR MNIPY
VPIAN TYPANN DX IR DIVIRN DTN ,DPVN MOY YV TNNNA IV TN DR MHY2I10N
YV PN ,YIVOING 73 IREN (Syme et al, 1999) PRI DD NNV IWPNL INVYI YXIN
DYNIPNR DVIDVY M7, D7VIR DWWV N2720Y NN NREPD P2 PPR IWIT IVR MOHNN
N30 MYNWYN PRAN RN (MOVYNNN NYIP PN IIMIPH MANNWYN 1Y 722 72) "Mann” Hv
picnic) "p1pan MY YV TPNY TTY NR NNIRL.MHIVI MYY HV DNPY TWRA NV
102V DIWN 45 TN TN PRYI NN DR 7TV HRIW? 1977 DMY¥NRAY (table summits

NNYNR 2N MINNI,NRYT 19IRL IV MPTNRN NV A PWIN NNPAY P 0 170 M

NN RY AYRNN DYIR .ANDI DIV ,2PY NIRINY 79 ,R7IT NYRIY D201 IR 0120
;02190 72072 Y9 WINYW1 0MI¥NN DN 7NI0NN DPHYN DINNN 17220710 YD VYNNI 919N 71
NVIND TN NPRIN NIR PAYAY TR ,51P0W0 1M1 . TINMIRDYIAN IR NPNIRD,TPNIRDD N2
7192 VNN YV NTIAY NYRND NNPINY NIN HY DOWITIN DIRIN DITYXRN DR YRAN,NPI0PIan HR

NIPN TR VN MOYNNN MYIPN
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D) 27N TIVND ,DOMWYN N YV 112 BR YV IWNANPRI MPRD WY DWVITIN MR
909,005 TN M oY TR NP NNYN,NPOPN NP2 DN NRYPN M0INY 07077 RIXND
10 NP Y01 aR-nna

(Local Water Management Board) D''RIPN D'D INUIDY DTYI

DN YIRVN 9NN TWR DANN 9 YV mIW HIM INRN,NNTN DYNMPR DN IRV 1TYIN
NP IR OVIH MHPA VN 9 HY DOMAH NYR DA DR P ,DN RN MIpn 72
PN ,IMYI — DIYMIPNR YUINY-593" Hw 0nvp 1 NOR AN NN VRVHRN PI0IPN
D1V NYR D99, M127 DNYH .0YRAD DIRINA NXIAP YT HY Y192 HMan aRVNN DN2aY TVR
N2NPM N9-5Y1 02PN RYHR ,D2IND DR DRRY T'HHIN I 1902 ,NNNTY .0»NAYIN DPINNN
0nY PIYNY TYN DYMPNRD DNN MTOIN DIV PHAN,NVYNRY 19K 935 NYRN YY NTapn
DIYMIPN TN IRV DTN YW NADI N2IN.D7PY 1IRINY D91N TY YTNYN TWpa NTNY MY
DY D) IXYPIY,ANYVNR NYXINNA NPPN 932 20 NYVIANY DN IRV NWIN NXPIND YIDY RN

JDONTIN NN ARVA DR YN DYRIPNRN DIIMIRD MDD

NNP2Y NIT AT PYNN DAY DIPR PLPAIP NI HW NPMIPR MY MY VIV AT PR
NIPN,NNNTY .0NY MAIT PR TVR NPVIVA NPNIVY NPMIPN MIIPN HY PHYN RINY PPIN
19510 Y079 173PYT MYPA HV NIV ,117HIH-IR NDAN HY DDIANND INMIRYA DNAN PIN 12V
M2VWNN P3P INIT KW NPMPN MIIPN,TIVI NRT.NPNYNAP P73 MIIDN,OMAL, Y nn Yy
DMWY DINNYA DDV LDOPRD MDY NDNIY MYINDA OYRARI NMINWAYY NNanny
MYmia Mapn 1My YV 119219 51191 R0a0 1YRI MITIPNI 1INV 1Ip DNYY .01 ININT

.(Boelens, 2009)

MTOM 25WY NPV RN AR DNTIY NNVDIN ITAZIV D'NPYN NR 1YV NWPIAN KW NYRIN
DMIR N929IN NPR R .PARDT NIIPN TN MYPIAN NVIRDT NIMIWI DIMPH 11 NMIT
IMIRIN JOIRIIINNY NPIIVP NRARN NIRY ("TNNN-NNR-0Y9”) NINWN-'NY1 nan in?

JNIMVIR JOIRI INNYW NPPIN MDD NRNY MIRDN DN PN T HY

nwynb ndHhnn

,02192 NYW DNTROVYNN INW?Y IMIRIIIAN DNAN PINA LYWIND TP TN NAYY VIVH T PR
D0 YIRVA HY MIMD MW7 P2 INYRNA WD TINY 1921Y RNMP-11 MITOM NRPR TN
NTYN AT MTI DPI9 YWURIL MIXIND L, NINN NANN-PIRD NTI YT DY DYRIN .DoMwn
RN DNYN SV MMINN DR 1N 2280 DR J1 NAPVNR RN .ATH 72pNn PIRAY 777 NNNnY

21-0

NYIRN NI NPR NYRINY NIPYVY 1123 .R7DT YW AYRAY DNYA MNP 19010 MYYRY N7
019920 MNIPYN NR ONY NN HY WITN N2 NTIAY /INYRI DTN 1R ,IT NIPNL.IRIYNI
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,2IN0 I9MPR NTYN RV IRI DN RY .NIRA NP2 WD DHAN PR RN Y M
Feitelson and Haddad, 1998;) 71 1n0oYv»a HYw mmiTa nmay yxn H1ina pryh 1n2 ohn
.(2000

(Water Mediation Board) DD 'NWI12 11w DXYINDN

DY DIPIVN PR IR 1277P 92 HY MNHNA LAV 121V 13N AN DN IRV NWIID NRYIND
TR IR 121D 27P2 NYNINNN NIVANN NPPYPISN IR JINNN TN VPNIAN NPTV DYAVIN
211719 MY DMYP IR NP PN NNNTI,NYR MPP0pIo Onavw opn it 5211 - InR
JIPADN-NY2 DN MR IR TN HY NIVNW-RY NRANY MYNIN MNYN D) YWD N¥PIND 0N
JRDN-YAN1N M NPHIVRY-2N NTYNN P2 NNIDN-IR 1PN TWIN 1D WRVN N¥YIND ,q0NI

OV

MPIV NIR PNV 177 DN IRVIIL NWNH IXPIND YV 7100 TRann, 2 v 17101nw o0avnn Hoa
IR,5V1 MWD PHNN DNV DIPNRL.0N21AIWID MDY TIDID IR NPV D2ANYNN DITIRN
PPN PIPY JADIN NWIN NIPIN,DINIPN WPRARI ANNNY NINYI NPR NPHVN NYAVINY
IR MDY DN WPIDY IR DTIND NN MYRNIRA NRT MYYY YN RN .TPRNRY
MING PN 1YWY DONDRD DPIDWY YN YTNRM DIIMN HI .TI0I0A INAY MNIVOR
NXYIND 772,727 YV IDIDL .AT-HY TVIPVI NWIN NXPING 1WIPY MIXININ YD 1) 70 ,NNY
V7912 3T M2NDA WVINW MYYY ¥ DNIR,NVINN NIGIY MINDA 1IN 17NN DN IRWIIL NV

L7291 DR

(Office of Scientific Advisors) D"'YTNN D'XYI'N TWUD

D7VINYIN NMVIN DR IXON TNR /D712 DYPTN DORYY” 219N 21370 DOYTRN RPN TIVN
IRINR PN TIVAN DTV INRMY ,PVDYAN TN NIV DR RN VN YRV Hwnna
0NN MNIY NN MPRY MYNIN NPVINDT N0 HY DN IRV NHIORY-20 NTYND NINTY
N9IXN,DINRD DTPAN YY Q0 .MTP MY23IN Y DA NPAN NIVWI HY TN Yonnd 10
19 MNT RN DIRVWIIN NPIIRY YA YTNY DWW PINNY D120 DOYTIN DIRY1N IWVN

:TPHIOVRY-I2N NTYNY

(91 591) N NN N e

NN MPRONN) @

D0209V31 Y19°00 Y DN DIXN NDRY HY NPNNPR MHYIN e
1720 M2R1 DN NPAvH @

W2 TPVINY 1NN NAINN DNIR PIRNARY DN VRN HNIY NAINND PR DOYTIN RPN TIVN
PN PRI NN IDIAT VIV ININ HY G0N .DTIRN NV 0T HY DYMIND NNIN TNIRND
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NPANN IR LY VANV, NNNTY T2 .NDRVD IV NR DRNRY DWITI DNRY RIkNY DNHYY
NPADNN IR HV PVANVN,TIN.INR TN NPRN TN PHNNY DIRIT PR NPT 1IN DN
900 M¥A HAPY IR LMV MNY MNPNI DN NIIX DR DAY WPIANNY DMVY PPYR N

.DNWI M PPWR MYWY 12yn? (7100 YPO Oy )

NP ,N079 RN N2IPNN DR PA,D9MWNRN 0NN YI HY I 10NN TYNRNN N0
IURN NP DPPVDYAN MTOIND TNV TPVINYT VI MW NN, NRT DY TN . IPNDN IR
071197 N2 DYYRIWN MITOINNY DIVN, DRIV MTOIND

(Bilateral Water Commission) D'D 'NWI1Y AHI0NY-1A0 NTYIIN

DYIR, 010 NYYON, DN ORVNY NAMWAN ATYNN DR PONN D1 IRV NHI0RY-IN NTYNN
NPINRA DD DN TN PI) DIPVDYON TNY P R, DaMWNN N YIY NPINRL RWN
JPPVDYAN NHWNINDY HRIW NHVNRNY MW NNTN ATYNN (D0 IRWVIY NAamMwnn 1Tynn

0N NTYNN MYPAY DNVNN DNINNN .DY2NN IR, 071N P ANPINR NN

DDA VY ,DIMPRIN TN KV, NNV TP N90Y DIpN ,NDRVY MYN NY1p e
(1907 187) DRY?NN DOV KW MXHNIN

XYY DANN YV MEINNN DD KY ,DWTN M) OVPNIAY DNWR NN @

Dyavn ornY (contained aquifers) R DIPNPR MNIY NVRY NPV MY @
WNRNVNR YV NN THI AT TNIRY NN TN VWAV T2 ,DVTNNN-RY DARWN
NN NN DR OXNXY IR DYAHN MNP NNSY NN

TRON-91N TNR HIN NYIAPN RNV MIXONN MINTY IRV DN IRV NIHIVRY-1AN NTYNN
N2 ,RNWYI NRHND IMT NTYNN TR .NTAY AN NVINN PanY 91D NPR RN DYIR ;1YY
Y9IVRY-IAN NTYNN,NYRI DAY INR,OR .MYTN MXYNNY PRNI 1PNTH DR pRY 7YY
(1907 187) DN IRV NWH NXPIND N0 TVNRNY 12PIN N0N,N0INNT Y1INY YN NOR
DITPY VI NP NPINN DNOIR,TAYNN NINAN NIIVRY-1AN DTN 12PN NWNIHY IXYIND

.JIN 792 7Y DRAL,IND MAIY WITIN MDA 0N MV

IVIYY 0NN DN 1YIVN NANN 1IN TN ORVNY NYIVRY-IAN ATYNNY DYRN NN
,IINR NPTHN LD AN .NP1VDYAN NYWVNNN T HY NWIKYI HRIW NHWNRN T HY 1INV
1932, NYT 29 HY VAP WHIVRI-IAN NTYNN MUVINN .ATYNN 72N NVY O HY INa»
IV NOR NYIAND 2HHI 10NN DOMIN NHYVNN YD HY PRI NWIYYN DMWY MINAYY 125
TN NRY19IY RY,NIRD TN IVRY ATYNN 92N 1Y T, TINR TR HW D8I NWIHYY 7 N'0an?
DIPN2 ) MVYNN NY2P DIVARNA 1TV DHYYIN ,NRT OY IV TN HY MuYnn mMadn a1’

.NIDN-IR HV

YNV M NPADRY MV1IPN IMDVN VI NRT,INN INPR NAY NYXIN AMT 12702 NTYI-NN
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yXinn "N N1adN

.2700 DWINA AN DAMVNRN 0NN YV 1PVDYA-HRIW GMIVN 510719 PRIND NIRD 112NN
DX 790N TR DN HY MINDN NR PHNN RIN

1PVDYAM HRIVN HVNNN P2 @
DOMWYN DOPVDO-DHIRIYW MTOM NI P2 @
211730 YW VNN TANNYTIAN TANN P2 @

MmN NN WYY MTOM P2

nhwnn nhwnn nhwnn nhwnn
p)alvL N"'uoYe p) @l Nn'1'0voYHD
Nyl MW NXYIN
NDI0NG-1 <« > 0'D 'NYIN
n'n 'NUNY
DTYI-NN NTYI-NN TUN 5
]
'\9'||p)(') n'yNay DXy NUI1) nTVI
n ]
NN N9-1XIN DUyTNN ZVEIRL B
2 0'WIN

RIN DVIR ,GMYN DN 121 YV 01YYIN MNIPYN WINA NR TWARN PXIND INIIRD NIANN
NPINRD MINM MNITH NIPNIAN DTTRD W PNV 5P WIT WA NOR MNIPYY 12N Pwnn
MY MM Hap> T8 92 73 IWVIPA PR NPINRD NINN2I NI PNY .DAMWRN NN 1NNa
qMmWND 71130 MTOINN TNR 921 MW TAYN 7PN DIDAY DITTIRAN TR Y2V 20 ROR , 0 HV

.MVYNNN NY2P *°YNNA PN NNPY ANV NINTIN,DOMWND 0NN 291 YV

continuous) JWNNN 71V 0N 2 YVIN 10NAY MTOINN NR DVWAWAN DPIPYR 9170 19
NYIYO NVWA 1T RY 2 WITNY 1N . (ongoing mediation)jwnnn 1w (monitoring
,2IR2 90N DN DRV MNIn MOHNNN NY2pY DIDII WAV MW NVIN 12 11DVN . Ta%a
VR DN VNRNYRY NI MONNNA TNIRD 102 M2 M2YVD W AT VY 17PN IR IR
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DNIDNN NR D09 DNNAN TWRD ,1HHN DNV DIVWNRN DR NAVNIA R22ND W .ANW NN
DN NYYH

1N DR IDAR DN YV MIVIAP NPMNI MREPN 22 MIPVN RIN NYY DTN NP2 MYNnvn pon
YVWIN DR PIINY TWARN 923 NTYININYRN.NNV-7I1IR TININD THI MOV, DTINRI NHXIN
M523 723Y NNIDIN NITIN PN 22 NI TINN NRRY 1OV AYRIN,NRT OY T .1990 MIonNm

JOTNYN NPV MWD 1A% HRIW NN 1A Yapn

D'Ty'n Yy NNDON NN WID'N

11739 PINVN IR, DPVDY DHRIY? TN MNNIN TP MNWI,RWIIA MDD NPPO INRD
:DAMWYN DN 71179 01YHI TTY’ NPAIR DDA HY DITTRN 72V 1A NN DOAY

MY NI Y N e

YA NN NPNIAN,L(MNY NN RY) MMV NN @
ANPR NPNIAN RNPP-12 DN N @

7,192 DV YRV TVR NV @

NI0NY DIRNN YYPY 1IINY DNVRIN DTYN NWIYY T8 17201 (Rahaman, 2009) 198N7
PN TP .MYII-XIN TN NRO0N DI VYN NP ,IVNVY VAN VI’ HV NHYIN
07NN ,07TOIN DYXNR VW DIDNY DTTRN HYIH JWRI DMWY 1N DIV .TI93 120N IRN
MNINRD DIV 20 771N INMIRY DN PN AN 0227 .MRN¥NY DI0NN DNINY 079090
1% 0N 91T ORRY OPR ONN PV OPVDYAN DR 7N IYDIR MNI0N LT ININT DHWI)
DNY DYNIN DIDNN IRIN VI DIW? HY RN NVLNT G130 NP1VDYAN NN MYI NR
NIYRYN 1959 NMIVN NN PINY ORNNA VR ,ORIWY N'RNN 1 1w (Trottier, 1999, 2007)
DR Y91 DWNYNN DNIN 70%-N INY DI O) ,NRT OY TN .NPTNI NN I DR H»I9a
D77172201 112 N2YNNAT,NVYNY . DYRIPN MTHR IR D7MIPN MITOM T HY DYNIN DPVDYAN
World) 5%3wa nnn 901 mnn Hv pnyn mpvnvan Y 193 1HYOIR DI0N ,D200YaN
9198Y 19°wNM D'NIDNN YV NTH 23NN DR 1IN RY Y9 Dpvohan nan .(Bank, 2009
,A9R DIYNIPN DITON .0YVI90 MNP TPINY PINN 1901300 VR ,07MpRn 077007 ORNNA
(Mabry, 1996; Buckles, 1999) manx mrm (Trottier, 1999) NTRAN NITY MRINY 79I

DNV YY1 HHI7 , 0oam
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DYNRIN NN ;INY PRIYIRI TNN NPYNA N91TD,29Y 1IRY 19,0002 PINYY NN NV
PTY IRAND PMIND ANDNY ORNNA DN 7NIRN MNPR T MINWA MPTHN PA DPYNNN
DODN VI NIIDNA NVPIY WD T .DTINRI IR NPVINIDAR NN DN NN N0l
X OT HY 10 IVIANY MYENA DY NOPNVA IT AW 19YDIR 7PIDN 1,170 HRIW Pa mHwn
.(Lautze et al, 2005; Lautze & Kirshen, 2009) *1»00%90 nnxn 7 Yy 101 19%IW0 n”nn
2V MV-I¥P MNINDIPARI NPVMYAIT NPYPI NPINA PIDT 17127 1T WAV 29 HY GR , 0NN

SPIRD NNV 0N AP,/ PRINN-NNR-0YS” 1IN YV NWN,MNNDN NYND

NN YY DWIN WITIV Y9 HY GrR .amwn on YY qmwn 5100 nnw awn wx At 19
VNI TR DPYRIND NNIRD NIANM MNTIPYN ,MIVNN ,DPVDY9Y DHRIWVYY DOMWUNN
ANV IR DNY NIW 1A NMYNN DTN NN MYIAX RIN DN 12w 0P DIpn Y25 DIRNM

PONN . NI PPV DN NPIYNY NPIMNIN MY MNIONN DR AN P97 YV PURINIPIN
S0 MY IPIN YN I TPRTPN NIRD INRY PWAY DTYI INYRIY MIVRN DR IRNND WD
aMmYND 0nY NAaMYN Y1701 NIIPYN DIWV1Y PRIND MNIIRD 132NN DR DIRNN IR 12 PION

JOTNYN PODYH NPT HRIW NdTNS

D'DSNIYN D'N 'ANWD H¥ N'AIND ApIYNA ANINoN

7RPNNYAY DOMYNYN  MNION AWVYVNR MY N OIOYY DYINNI - MW
.(»ap arRwN HRI TNY MONPNN) NNNPR PXP’D NP ,MYWNI 0N ,(securitization)
JMIRDN 1INV NI 22700 MIXIN RN TWRI RPNNYAY PHRN NIY RNWII 1PND
INRY .NTVAY RWIN NN RYAY MINAN DINNNN PN NYRY ApPoan PNon A1) NIpna

JPIRDN TINV22N YY PRI DANI PPV IPIAPI MRYPINY

DMAX PNN NN DWTINNNN DN MNPR .MYMI 0NN Mupny 0i Y2 nindan
Freimuth,) mR95pnn %Y 70102 mmnn minhwin mnax 71a91, R0 MWD RN DNV
MNYY 0PN TIWARN TTI2 12NV NYIIND MREPN,D9PRN MY Y1 (et al., 2007; FAO, 2008
1AW Y9353 MY DYAINNT TMPY ,TIVY NRT . D2V 7N Y2 NPIVAR-MYI Nyno vHnna
DY NIPNHVI MNTIV NPMNI MKRXPN.NYI MAx) 121 RHY 03771 0nd wipran Yy on ol

DY 7901 T2 DTIRNN N T HY NMIPNV-RYI DaN Y NN1HY

I, DNPA 7901 NYRNIN DN HY N9 Y LTI YAV ARVN 0N TN LYPIPR NNV 0D
=NTR PHIN NI IR DTRNN, DY 1PN RIDW TP IPIAPND NTI DYPWNRI YPIpn Y nDra)
NP1 TN1,121NI.NNMO TMIPR, NN DINYY NYONN oNa . (evapotranspiration) N7
1917 .00 Y11 9993 IR PIPN IHWN M NIAN 1Y TR Y7, TIVVWN NIIDNA VINYY
Y127 70WN W NI30NA 11VDYA IRIPN DIPANY 1PWN NIIPYNI RIN TN MNVRIN VINYWIY
S TMPR” T HY NHYAINNN MHRIY? IR WTNN DP9 19MPRY INN DNNY 199 ,mwn
21VDYA 1929 IR IPHRIYW IMPN MWIY 17NV "N NPADNN ,YRIW HW IPMRYD 0NN N1an
D2RNIRN, DTN 1IN PINY T DN NV DMK HRIN TR DYPN DIPpNVN,VIN'Y Y31
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[1I2'NN NITRA YN T 'T'T NYXD
D'PIND D'D NWIA '1'DOYD-'INIW! DDON)

10/9T,0'NN NDMX 10D DD 'OVO [DIX2 DUPNN D110 DIX DITOIN D971 NIINX
21012 1229 NI02IYN NI0DNN DI )21 (DT JUXI DINYN NN 10IDT NIYVI UINWN
IT X, NERNT NIDX €229 N2 ANWIN T ['X [...] .9VI52 DD19ANN NIPI0PI9N 0D

JIX2N DY NOX ATAY 1219V NAINY NN
(XI'ny,Varis, Biswas & Tortajada, 2008)

,J1VDYAN MWYIN HRIY? 172 DIDN NPINN N2TIINN 1710 NNVHNA DAY 1IN 0NN RV
10,90 127 NMYNNA NYIZN NMIMINNM DYV YW ATNY , 0090, MNN MOYRY DNR
NNVN MPTA DY INR TP ,TRD IRIN DIPIN IPNNRN 1TV TN NN RYND M9 NIy
Wolf, 1998; Gleick,) ov1n712 19199 manwn RHR 0HY MNNYI RY amwn 0m Mipn Tx9
oNMY YW 0I0NY 2 70N NADIA MRV 17V 793,797 7N INNT NNNN 1717 HRIW? (2000

1994 NIV MY TN NV P2

,INNTY L0PYANP YN0 0N PINN TN 22 IWIV PR TN MNNYN YV 1ITYN ,NRT 1Y T
2V YT NNNY D12 N N0 YY DVH DNVYN NDMO NYHYD PNNRD MNTY 1IN
TARY RIXNY MDY 12 VYWY DY MPPTIN DY .TIND pRYa NMIYNN MYTNNNY VRN
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Figure 1: lllustrative Map of Water Sources
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