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Introduction 
There is virtually no human artifact or commodity that is produced in 

the absence of water. Agriculture is impossible without it, and so are most 
manufacturing processes. Water resources in particular delineate the ability 
of any country to be productive and to feed its citizens. In so arid a region as 
the Middle East, water is the ultimate survival issue. In the Middle East, 
water cuts across and is a prime factor in all major socio-economic issues. 

With trust so low among the area's nations and conflicts rife, problems 
of water sharing are intensifying existing rivalries. As usage demands 
increase, water scarcity and sharing will soon become the two most important 
issues in the Middle East. American and Middle Eastern policymakers will 
ignore or under value the issue of water only at grave peril to their national 
interests. The Jordan River basin is an excellent case study of the exigency of 
water problems in the Middle East. 

Water and Conflict 
Fresh water has always been a source of conflict. The word rival is 

derived from the Latin rivalis, meaning "one living on the opposite bank of a 
stream from another, or one using the same stream as another." 

Why is water so susceptible to conflict? Generally, because it is 
essential to life, but specifically because water flows. Its unregulated flows are 
likely to be erratic, and in arid country, the consequences for any user unable 
to capture water the moment it is needed are likely to be dire. Also the 
unpredictable character of stream flow can create a tense environment of 
uncertainty that is disruptive of social relations. In the Middle East, water 
exhibits all of these elements of conflict. 

Water Security and Foreign Affairs 
As a contemporary issue of security and international relations, water 

displays certain distinguishing characteristics: 

• Water is always a terrain security issue, especially when scarce, since 
all concerned parties feel compelled to control the ground on or under which 
water flows. 



• The relationship between water dependency and security is 
perceived as absolute, i.e., as zero-sum, especially where two or more 
mutually antagonistic actors compete for the same water source. 

• As a zero-sum security issue, water carries a constant potential for 
conflict. 

• Because of its complexity, water tends to be dealt with piecemeal both 
domestically and internationally, thus tending to be fragmented as a strategic 
and foreign affairs issue. 

• International law as a means of settling and regulating fresh water 
issues remains rudimentary and relatively ineffectual unless prior treaty 
agreements are in place. 

• The strategic reality of water is that under severe shortage - which is 
the prognosis for the Jordan basin- water becomes a highly symbolic, 
contagious, aggregated, intense, salient, complicated, zero-sum-power-and
prestige-packed crisis issue, highly prone to conflict and extremely difficult to 
resolve. 

Water and Conflict Resolution 
One of the paradoxical qualities of hydro-political problems is that, 

despite their complexities and stubbornness, they exhibit a tendency in certain 
circumstances to encourage negotiations where other problems would 
degenerate into conflict. There is an underlying superordinate interest 
common to all riparians- water is essential to life- that sometimes can be 
made to override discords and produce agreements on water issues. In the 
short term, such accords are possible despite ongoing recalcitrant issues, and, 
if successfully negotiated, they can have a salutary impact on other problems. 

The Jordan River Basin 
Three countries are involved in the Jordan River basin. Jordan and 

Israel are the primary riparians; Syria is also an interested party since a 
branch of the Yarmuk, a tributary to the Jordan, has its headwaters in Syria. 

The threat of a water crisis in the Jordan River basin has been growing 
more serious for some time. If it is not eased, it is highly probable that 
destabilizing domestic strife will erupt soon, most likely in Jordan first, with 
major regional and international repercussions. 

Very serious problems of water scarcity and quality in the Jordan basin 
are the basis for this crisis. The basin's principal riparians, Jordan and Israel, 
have been consuming about 115% of their total usable water stocks. The 
prognosis is for continuing water shortages and over-exploitation of water 
supplies in both the short and long term, that is, through 2015, unless 
immediate drastic and politically difficult basin-wide remedial actions are 
taken. 
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The effects of ongoing water deficits, already severe in the Jordan basin, 
are cumulative and can quickly become irreversible. Neither known natural 
sources nor water technologies, now or in the foreseeable future, have the 
capacity to generate new usable water in needed quantities at an affordable 
cost. Failing a solution of scarcity, both Israel and Jordan will have to curtail 
their social and economic development. The result will be heightened 
competition among riparians and among domestic sectors within each 
country for decreasing amounts of water with concomitant destabilizing 
consequences, not the least being a significant rise in the probability of an 
outbreak of warfare between Jordan and Israel, which would almost certainly 
involve other Arab states. 

Obviously, the stakes in a basin-wide solution to the problems of 
scarcity are very high for both Jordan and Israel. Between now and 2015 
Jordan's population is projected to grow by 178% from the current 2.7 million 
to 7 million. That is a rate about 2.5 times higher -than it should be in relation 
to the water and economic resources of the basin. If this growth rate 
continues without an increase in water supplies, stringent conservation, and 
dramatic changes in present habits of consumption, Jordan will be unable to 
support a population that large. Even if Jordan eventually constructs the 
planned Unity Dam (assuming that the current U.S.-mediated negotiations 
between Jordan and Israel over the dam's construction succeed), Jordan will 
still suffer an annual water shortage. 

Although Israel's population growth is significantly lower than that of 
Jordan and the Occupied Territories, Israelis consume 5-6 times more water 
per capita than their neighbors: 280-300 liters per capita per day (1/c/d). 

Among the most politically charged implication of the basin's water 
shortage is whether Israel will be able to absorb successfully the anticipated 
one million Russian-Jewish emigres. At present, it is unlikely that there will 
be enough water on Israel's side of the basin to absorb a million people 
consuming water at the rate of 280 1/c/d. The waters of the Occupied 
Territories are already being over-exploited by about 100 mcm/yr. Allowing 
large numbers of emigres to settle there would only intensify current 
problems. 

Because of the current disparity in power among the Jordan basin's 
riparians- Jordan, Israel, and Syria- there appears to be no immediate 
prospect of water-based warfare. However, water issues are central to the 
strategic planning of all the basin's riparians; water has become significantly 
militarized and water problems contribute importantly to the basin's inter
riparian tensions. The potential for open conflict over the basin's 
diminishing water stocks is rising. 
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If current policies and patterns of consumption in Jordan and Israel 
persist, a mounting series of water crises will be touched off before the end of 
the decade (perhaps as early as 1995-1997), particularly if economic conditions 
deteriorate further or there is a drought, which is almost certain given the 
drought history of the basin. The severity of the crisis could break present 
restraints on conflict. If that occurs, water will combine with other 
underlying forces of instability and hostility among the basin 's riparians, and 
water-driven warfare will almost certainly ensue, spilling out into the region 
beyond the basin. King Hussein has stated privately that although he could \ 
conceive of few reasons to go to war with Israel, he could be compelled to 1 

fight over water despite the almost sure prospect of defeat. 

Unless Israel and Jordan are able very quickly to devise effective 
policies for the reduction of water consumption, they will be unable to meet 
the developmental needs of their societies. Whatever combination of actions 
might be taken, some degree of economic restructuring and a reduction in 
population growth must be a part of the process. Such alterations always 
result in social dislocation and hardship. Consequently, rather than warfare 
among riparians in the immediate future (which is certainly possible), what is 
more likely to ensue from water-related crises in this decade, is internal civil 
disorders, changes in regime, political radicalization, and instability. All of 
these developments would have a negative effect on U.S. interests. 

Water and the Occupied Territories 
The water in the Occupied Territories has become so integral to Israel 

that the delicate balance of Israel's water system has become dependent on the 
water system of the Territories. In needy times, which is more and more the 
situation, Israel satisfies up to 35-40 % of its water needs from the West Bank 
and Gaza; in the past, an average of one-quarter of the nation's supply has 
normally come from the Territories. It is inconceivable that an Israeli 
government would ever give up any part of the Occupied Territories without 
an effective plan, replete with a full array of guarantees and inducements, 
that gives Israel secure and permanent access to sufficient quantities of the 
Territories' waters or guaranteed access to other comparable sources in the 
area (probably the Litani River in Lebanon). In fact, owing to serious 
shortages, it is reliably reported that Israel has been trucking water from the 
Litani River, which lies entirely within sovereign Lebanese territory, into 
Israel. Again, in this context, it is useful to recall the challenge that scarcity 
poses for Israel in its efforts to absorb a million emigres within five years 
without first mitigating her water problems. 

It might eventually be possible to overcome Israel's security arguments 
for retention of the Territories, but the hydrological arguments will persist 
unless the water issue is settled. It is water, in the final analysis, that will 
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determine the future of the Occupied Territories- and by extension, the issue 
of conflict or peace. 

Unless patterns of consumption change, sometime between 1995 and 
2005 Israel, Jordan, and the Occupied Territories will begin to experience such 
acute and progressively worsening perennial water shortages and degradation 
of water quality that the effect can be likened to a situation in which the three 
areas were to run out of all renewable sources of fresh water. Clearly, the best 
solution to the hydropolitical problems of the Jordan basin (and for all the 
region's international river basins) would be creation of basin-wide 
authorities with enough independence, power, funding, and expertise to 
determine and regulate water usage among the riparians. 

However, owing to insufficient financial resources, shortage of 
technical and managerial expertise, domestic and political constraints, 
paralysis of leadership, and deep-seated, even implacable, feelings of mistrust 
and hostility among the basin's actors, the leaders of Israel and Jordan will be 
unable to solve their water-related problems without outside assistance. 

The Interconnectedness of Water Issues 
It is an axiom of Middle Eastern affairs that all major situations or 

events in one sector of the region will ultimately have an impact on all other 
areas. No issue demonstrates this proposition better than water, which is 
integral to so many other issues. For example, the quintet of nations 
occupying the Jordan and Euphrates River basins - Jordan, Israel, Syria, 
Turkey, and Iraq - are linked by hydropolitical interests through Syria, ..----/ 
which has riparian status in both basins, by strategic factors, by competing 
development schemes, by common hydroelectric needs, and by competition 
for scarce water resources. Turkey has proposed a so-called "peace pipeline" 
for the transport of water out of the Euphrates basin in Turkey to the Gulf 
region. But such a plan, though technically feasible, would be very costly and 
politically vulnerable because its route requires the acquiesence of Jordan, 
Israel, and Syria. 

Perhaps the most telling illustration of the interconnectedness of water 
is the issue of the Unity Dam on the Yarmuk between Jordan and Israel. 
Without going into the background details of Unity, it is possible to 
demonstrate how this single issue, because of its hydraulic nature, has 
ramifications across basins, borders, and both socio-economic and strategic 
affairs. For Jordan, the construction of Unity Dam involves several questions 
critical to that nation's economic future and political stability: Whether Israel 
will obstruct the construction of Unity Dam on which Jordan is pegging much 
of its water security and future development; whether Syria will acquiesce to 
whatever Jordan and Israel agree on without pulling out of its accord with 
Jordan on Unity; future guaranteed allocations of Yarmuk water among its 
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riparians; the impact on Jordanian-U.S. relations of the American mediation 
efforts in the Jordanian-Israeli Unity Dam negotiations; whether Turkey will 
assume a pivotal role in the hydropolitics of the region. The future issues of 
importation of water from Turkey and Iraq are subsumed under these rubrics 
because both Syria and Israel will have to agree not to be obstructive, 
otherwise it is highly unlikely that Jordan would be assured a secure pipeline 
in the future. All of these issues are linked by the Unity Dam negotiations. 

Construction of the Unity Dam constitutes Jordan's main hope for a 
politically stable and viable socio-economic future. Despite Unity's 
limitations, there is no other comparable option for Jordan. Therefore, 
Jordan must negotiate with Israel until a workable arrangement is reached. 
Military action, except in extremis, is not a viable choice. If the Israelis play 
their hand badly, they will lose much despite their riparian and military 
advantages. Creating a water-based political or economic crisis could 
destabilize Jordan, perhaps topple King Hussein's regime, and radicalize the 
government. Not only would that event add significantly to the forces of 
destabilization in the region, but Israel could be faced with another radical 
and militarily hostile neighbor. 

Syria could gain much from a successful Unity negotiation; in addition 
to more electricity and water, Syria could win political credit in the Arab 
camp, more influence in Amman, possibly more U.S. economic cooperation, 
and a small improvement in its position vis a vis Turkey and the Euphrates. 
In hydropolitics, incremental advantages matter. Turkey looms important in 
the background of the Jordan-Israel-Syria talks because of her links with the 
negotiants and the mediator and because Turkey's good offices and influence 
- in part because of its upper riparian status on the Euphrates - are available 
to all of the principals (though the Syrians are not likely to make use of 
them). 

The Unity negotiations offer the U.S. an extraordinary opportunity to 
advance its Middle East interests and pursuit of peace in the region. 
Although the inherent volatility of the water issue and the seemingly 
unmitigated enmity of some of the actors could overwhelm the American 
mediatory venture, if the U.S. plays its hand with great finesse, flexibility, 
equitability, and persistence, it could emerge from the Unity negotiations 
having achieved a major milestone in its Middle East policies and the 
possibility of parlaying a successful result into further exchanges over other 
issues. 

U.S. Role in the Region's Hydropolitics 
American Middle East interests are directly and substantially engaged 

by the hydropolitics of the Middle East. The U.S. is committed to a pivotal 
role in the peace-seeking process, and water issues in the Jordan basin are a 
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basic determinant of whether that process will succeed or fail. Jordan is a 
moderate Arab friend of the U.S. whose monarch has consistently sought 
peaceful, negotiated settlement of the Arab-Israeli problem. If Jordan's water 
problems overwhelm the current regime, it will almost certainly be replaced 
by a more radical, hostile, confrontational one. Not only would the U.S. have 
lost an important moderate friend, the chances of open warfare would be 
increased and the U.S. policy of protecting and maintaining Israel's security 
would become more difficult. These are the kinds of stakes the U.S. has in 
the region's water problems. 

If the hydrological problems of the region are to be mitigated in time to 
avoid conflict, the U.S. must play an immediate, sustained, central, and 
genuinely even-handed role, acting mainly as a facilitator/mediator, 
providing necessary inducements and guarantees for agreements, as well as 
mobilizing and working with other outside parties to assist in the effort. 
Also, the U.S. must be prepared to provide- preferably in conjunction with 
other powers- sufficient, strictly dedicated financial resources to make 
possible the economic restructuring essential to solving the region's water 
problems without unbearable political and socio-economic hardships. 

American influence with the principal users of the Jordan basin's 
waters is sufficiently strong that the U.S. could play a positive role. In 
addition to using its political and economic leverage, the U.S. can mobilize 
international diplomatic efforts to encourage a basin-wide agreement with 
inducements of economic aid and political support. Such actions, together 
with judiciously proferred water technology and expertise, could advance 
American interests in the basins and region simultaneously. 

There are various short-term actions that Congress can take toward 
easing the water crisis in key parts of the Middle East, such as the Jordan 
River Basin. These actions are achievable and would have a salutary effect 
without having to await settlement of larger, recalcitrant political issues: 

1) Provide technical expertise and appropriate water technology, 
especially in respect to return flow, extraction, and purification, as soon as 
possible. 

2) Provide training, on site and in the U.S., on advanced techniques of 
conservation, irrigation, crop planning, and efficient water management. 

3) Assist in the creation of local water research and training centers 
(such as the one at Jordan University) to encompass such programs as the use 
of effluents in agriculture, the development of marketable saline-tolerant 
crops, low-water-consumping crops, etc. 

4) Encourage the investment of private capital in the infrastructure of 
Middle Eastern water establishments. 
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5) Support and encourage World Bank and United Nations agencies in 
their efforts to assist Middle Eastern nations with their water problems. 

6) Consult with the European Community and Japan on devising joint 
efforts aimed at easing the most critical water problems in the region. 

7) Use whatever influence the U.S. can to encourage the creation of 
basin-wide authorities for the management and allocation of water resources 
and discourage any of the region's riparians from using water as a political 
weapon. 

8) In various ways, give official public acknowledgement of Congress's 
recognition of the urgency of water issues in the Middle East- for example, by 
having a report on the issue prepared and given wide dissemination and 
extensive media coverage. 

9) In the various economic aid packages Congress makes available to 
Middle Eastern nations with water problems, earmark rigorously those funds 
that are to be spent exclusively on water-related projects. 

10) All of these steps can be implemented through existing channels. 
However, as a means of highlighting its concern in the issue of water, 
Congress could devise special, high-visibility programs for some of these 
proposed actions. The best long-term means for dealing with these issues 
effectively would be to create a special interagency group, encompassing both 
the executive and legislative branches, to coordinate American policy 
formulation in the realm of international fresh water issues. This group 
should serve functions of coordination, data collection, policy and project 
assessment, education, and review. It could also be an international data 
clearinghouse and a reservoir of international expertise. Its purview should 
include the technological, political, socio-economic, strategic, and legal 
dimensions of international water use issues. 
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June 27, 1990 
Shibley Telhami 
Subcommittee on Europe 

and the Middle East 
2187 Rayburn Building 
U.S. House of Representatives 
Washington, DC 20515 

Dear Shibley, 

Pursuant to our phone conversation of this morning, I am sending a 
proposed set of short-term actions the U.S. government can take toward 
easing the water crises in key regions of the Middle East, such as the Jordan 
River basin. These actions, in my opinion, are achievable without having to 
await settlement of the large, seemingly intractable, political issues. 

The proposed actions are attached as (1) text for insertion into my 
statement of June 26 and (2) an addendum for distribution to members of the 
Subcommittee. You will see that the two differ only in the last sentence, 
which in the insertion text provides a lead-in for the last paragraph and in the 
addendum for Subcommittee members refers to my prepared text distributed 
on June 26. 

I'm pleased that you are going to make copies of the addendum 
available to the Subcommittee members. If I can be of any further assistance, 
please let me know . 

Sincerely, 



House Committee on Foreign Affairs 
Subcommittee on Europe and the Middle East 

Addendum to Testimony, June 26, 1990 
Thomas Naff 

University of Pennsylvania 

There are various short-term actions that Congress can take toward 

easing the water crisis in key parts of the Middle East, such as the Jordan 

River Basin. These actions are achievable and would have a salutary effect 

without having to await settlement of larger, recalcitrant political issues: 

1) Provide technical expertise and appropriate water technology, 

especially in respect to return flow, extraction, and purification, as soon as 

possible. 

2) Provide training, on site and in the U.S., on advanced techniques of 

conservation, irrigation, crop planning, and efficient water management. 

3) Assist in the creation of local water research and training centers 

(such as the one at Jordan University) to encompass such programs as the use 

of effluents in agriculture, the development of marketable saline-tolerant 

crops, low-water-consumping crops, etc. 

4) Encourage the investment of private capital in the infrastructure of 

Middle Eastern water establishments. 

5) Support and encourage World Bank and United Nations agencies in 

their efforts to assist Middle Eastern nations with their water problems. 

6) Consult with the European Community and Japan on devising joint 

efforts aimed at easing the most critical water problems in the region. 



7) Use whatever influence the U.S. can to encourage the creation of 

basin-wide authorities for the management and allocation of water resources 

and discourage any of the region's riparians from using water as a political 

weapon. 

8) In various ways, give official public acknowledgement of Congress's 

recognition of the urgency of water issues in the Middle East- for example, by 

having a report on the issue prepared and given wide dissemination and 

extensive media coverage. 

9) In the various economic aid packages Congress makes available to 

Middle Eastern nations with water problems, earmark rigorously those funds 

that are to be spent"exclusively on water-related projects. 

10) All of these steps can be implemented through existing channels. 

However, as a means of highlighting its concern in the issue of water, 

Congress could devise special, high-visibility programs for some of these 

proposed actions. The best long-term means for dealing with these issues 

effectively would be to create an interagency group such as the one described 

in the final paragraph of my testimony of June 26, 1990. 
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Professor John Waterbury 
Woodrow Wilson School 
Princeton University 
Princeton, New Jersey 08540 

Dear Professor Waterbury: 

Attached is a transcript containing your remarks from the June 26th hearing 
before the Subcommittee on Europe and the Middle East on Middle East Water Issues 
in the 1990s. 

Your cooperation in making any necessary corrections and returnin$ the transcript 
to me by Friday, July 13, 1990 would be appreciated. If I do not receive 1t by the 
deadline, I will assume that you have no corrections and will send the transcript to GPO 
as it now appears. 

If you have any questions contact me at 202-225-3345. 

Sincerely, 

Kristine Willie 
Staff Assistant 
Subcommittee on Europe 

and the Middle East 
B359 Rayburn House Office Building 
Washington, D.C. 20515 
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RPTS STEIN 

DCMM SWANNER 

HEARING OM MIDDLE EAST WATER ISSUES 

IM.THE 1990s 

Tuesday, June 26, 1990 

House of Rep~esentatives, 

Subcommittee on Eu~ope and the Middle East, 

Committee on Fo~eign Affai~s. 

Washington, D.C. 

The subcommittee met, pu~suant to call, at 9:00 a.m. in 

Room 2200, Raybu~n House Office Building, Hon. Lee H. 

Hamilton [chai~man of the subcommittee] presiding. 
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19 Present: Representatives Hamilton, Gilman, Smith, and 

20 Lukens . 
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M~. HAMILTON. The meeting of the subcommittee will come t 

o~de~ . The Subcommittee on Eu~ope and the Middle East meets 

today in open session to discuss Middle East wate~ issues in 

the 1990s. This is the thi~d hea~ing in a se~ies of 

hea~jngs on issues in the Middle East in the 1990s. 

The subcommittee would like to examine a numbe~ of issues, 

including assessment and p~ojections of the wate~ sho~tages 

in the Middle East; potential inte~national disputes 

~elating to wate~ sha~ing p~oblems and ~ipa~ian ~ights; how 

the wate~ issue will affect the political and economic 

situation in the ~egion in the coming yea~s; and analysis of 

the p~oblems ~elated to the Mile, Jo~dan, and Euph~ates-

Tig~is Rive~s. 

Ou~ witnesses today a~e P~ofesso~ John Wate~bu~y, Wood~ow 

Wilson School, P~inceton Unive~sity; P~ofesso~ John Kola~s , 

Depa~tment of Geog~aphy, Unive~sity of Michigan; and 

P~ofesso~ Thomas Maff, Unive~sity of Pennsylvania . 

Gentlemen, we welcome you befo~e the subcommittee. You~ 

p~epa~ed statements will be ente~ed into the ~eco~d in full . 

I would like to ask that you limit you~ opening ~ema~ks to 

five o~ ten minutes, so that we may tu~n quickly to 

questions f~om Membe~s . 

P~ofesso~ Wate~bu~y, you may p~oceed. 

I think you a~e awa~e we have a special session of the 

Cong~ess at 11:00 this mo~ning, so we will have to ad Jou rn 
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46 shortly before that, probably, in order to permit Members 

47 time to get to that . So I would like to ask you to make 

48 your opening statements relatively brief, if you would. 

49 Professor Waterbury . 
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STATEMENT OF PROFESSOR JOHM WATERBURY, WOODROW WILSON 

SCHOOL, PRIMCETOM UNIVERSITY 

Mr. WATERBURY. Mr. Chairman, there are nine sovereign 

nations that lay claim to some portion o£ the Mile Basin. 

In any efforts to bring about basin-wide coordination in the 

use o£ the river's waters, all nine would rightfully have 

some say, and conceivably veto power, as well. 

However, only two countries in the system are dependent 

upon its waters £or their livelihood and survival. Egypt, 

the downstream state, is utterly dependent upon the Mile £or 

life itself and the food and hydropower that sustains its 

economy. Egypt does not add a single drop to the Mile; it 

can only take. 

The Sudan, which, unlike Egypt, has substantial rain£ed 

agriculture, is less dependent upon the river, but its betst 

soils all lie within the catchments o£ the Blue and White 

Miles, and they are ideally suited £or irrigated 

cultivation. 

The seven remaining countries either have abundant 

rainfall or other sources o£ river and lake water. They are 
. 

relevant only in that they can, potentially, affect the size 

and quality o£ the discharge that ultimately reaches Sudan 

and Egypt. 
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Also given their location upstream or at the headwaters 

the sources of the Blue and White Miles, they would have to 

be coaxed into any plans to use their territories for 

storage projects that would benefit mainly Egypt and the 

Sudan. 

Of these seven countries, three are of crucial importance 

both for what they could do to alter the discharge of the 

river, although that is the most remote of all 

possibilities, and for what they could do to facilitate 

water storage on their territories. 

They are Ethiopia, which controls Lake Tana and the 

headwaters of the Blue Mile and the Atbara, together 

providing about 60 percent of the total discharge of the 

Mile; and Uganda and Zaire, which share Lake Albert, now 

known as Lake Mobutu. This lake could one day be a major 

storage site for controlling the discharge of the White 

Mile . 

At present, there is only one treaty binding any of the 

riparian states in the use of the Mile. It is the 1959 

agreement signed by Egypt and the Sudan prior to 

construction of the Aswan High Dam . 

These are the bare facts of the geopolitics of Basin. Let 

me tuin to the dynamics of the situation. First, there is 

today no major problem facing any countries of the Basin so 

far as water supply is concerned. But that should not be 
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100 taken as good news . 

101 The only ~eason why the~e is not a majo~ p~oblem is 

102 because most of the states in the Basin have been in ch~onic 

103 political disa~~ay and hence incapable of financing and 

104 implementing the ag~icultu~al p~ojects that would have laid 

105 new claims on Mile wate~. 

106 Uganda has sca~cely had a state since the collapse of Idi 

107 Amin, and Ethiopia and the Sudan have been in the th~ows of 

108 civil wa~ fo~ decades. Only Egypt has maintained a stable 

109 policy, and only Egypt is using the wate~ available to it to 

110 the maximum . 

111 We~e it not fo~ the political and economic collapse of 

112 some of the key acto~s, the supply situation could be t~uly 

113 g~im. While it is always haza~dous to make p~ojections of 

114 climate and ~ainfall, it nonetheless appea~s to be the case 

115 that the~e is a secula~ decline in the amount of wate~ 

116 annually discha~ged in the Mile system. 

117 The~e is conside~able va~iance a~ound the mean, but the 

118 mean discha~ge t~end is down. We don't know how long that 

119 may last, but in the coming decades, it would seem to make 

120 good sense to plan on less wate~. 

1 2 1 ro~ Egypt - that has meant elabo~ating two st~ategies . One 

122 that iavo~ed by most Egyptian leade~s until ~ecently, has 

123 been to pu~sue coo~dination with upst~eam neighbo~s in the 

124 While Mile Basin in o~de~ to sto~e wate~, ~egulate 
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discharge, •and reduce surface evaporation in the Sudd Swamps 

of the Southern Sudan. 

This strategy led to the partial construction of the 

Jonglei Canal. A project that had to be abandoned after the 

Civil War flared up once again in the Southern Sudan after 

1983. It is still Egypt's hope that one day, using Lake 

Mobutu for storage, there will be two canals through the 

Sudd Swamps, adding a net benefit of about 10 percent of the 

river's annual discharge. 

Faced with the unending turmoil in the Sudan and Uganda 

and some indifference in Zaire, Egyptian leaders have begun 

to emphasize the second strategy. That is to increase the 

efficiency with which water is used in Egypt itself. 

In some ways, this is a far more difficult challenge. It 

requires retraining the Egyptian peasant in the ways in 

which he or she uses irrigation water. It means lining 

thousands of miles of canals in order to reduce seepage. It 

means introducing costly drip irrigation systems and 

pursuing efforts to use drainage water for irrigation. 

The e££ort would only make sense were Egypt to shift most 

of its agricultural base to the production of high value 

crops destined largely for export. There is really no 

alternative today to the pursuit of this strategy, but 1t is 

not one that can be implemented rapidly. 

Let me close with a few observations concerning Ethiopia. 
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Mythology abounds as to Ethiopia's capacity to shut o££ the 

Blue Mile. The absence o£ storage sites that would not be 

subject to rapid siltation, the prohibitive cost o£ any 

possible projects, and the £act that Ethiopian agricultural 

development has been concentrated in the eastern watershed 

o£ the Highlands and in the south o£ the country would seem 

to make very remote any kind o£ project that could 

substantially reduce the £low o£ the Blue Mile and Atbara 

before they enter the Sudan. 

Mr. Chairman, until the key countries o£ the basin enjoy 

stable government, there can be little progress toward 

negotiated understandings on basin-wide coordination in the 

management o£ the Mile. But were such governments to 

emerge, ready to take up the task o£ developing their 

countries, then the pressure on water available in the Mile 

could become acute. 

Unlike the situation in the Jordan and Euphrates, however, 

that development is not close at hand. 

Thank you. 

[The statement o£ John Waterbury follows:] 

******* IMSERT 1-1 ******* 
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Mr. HAMILTON. Thank you. 

Dr. Kolars. 

STATEMENT OF PROFESSOR JOHK KOLARS, DEPARTMENT OF GEOGRAPHY, 

UNIVERSITY OF MICHIGAN 

Mr. KOLARS . Thank you, Mr. Chairman. 

I would like to begin by laying out a little of the 

general problem within the Middle East and proceeding then 

to the Euphrates. 

The Arabic speaking peoples of the Middle East and Korth 

Africa seem to face a crisis of such dimensions that all 

others which have gone before will seem simply by 

comparison. Water-related events in the Middle East 

(including Korth Africa) including growing domestic 

shortages and the possible unilateral control of 

international streams by one or anoth~r country, are being 

noted with increasing frequency by the world press. 

Domestic security, food for growing populations, 

settlements o£ territorial disputes such as that over the 

West Bank and the Golen Heights, as well as the continued 

we~l-being of governments which have invested huge sums in 

develo~ment schemes dependent upon ample supplies of 

groundwater, are all at stake. 

By examining in some detail one of the sources of water 
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upon which l'liddle Eastern people depend, another example 

should suffice to emphasize the urgency of the situation . 

Over 50 percent of all the population in the l'liddle East and 

Korth Africa, excluding the l'laghreb, depend either upon 

water from rivers which cross an international boundary 

before reaching them or upon desalinized water and water 

drawn from deep wells. 

l'lore startling, two-thirds of all Arabic-speaking people 

in the same region depend upon river water which flows to 

them from non-Arabic-speaking countries, while another 24 

percent live in areas with no perennial surface streams 

whatever . 

That is, the latter must rely upon either well water from 

rapidly depleting sources or upon seawater which is 

expensive to purify in sufficient quantities and expensive 

to pump to its places of use. 

These water dependent populations are increasing rapidly 

in number. World Bank data show a total population of 217.4 

million in 1983 in the area under discussion . It is 

conservatively estimated that by the year 2000, less than a 

decade away, an additional 119.6 million will be added to 

this figure, a population increase of 55 percent. 

r·would add parenthetically that within the Mile Valley of 

Egypt, there are one million new Egyptians every eight to 

nine months. That is births over deaths. Hot only will 
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these people need water to drink but water for industry and 

all the uses that occur within cities. 

They also need irrigation water to grow as much of their 

food as possible before turning to what they may view as 

potentially unreliable imports. 

Americans will appreciate this better if they consider 

arid West, the states of Horth Dakota, South Dakota, 

Nebraska, Kansas, Oklahoma, Texas, Montana, Wyoming, 

Colorado, Hew Mexico cover 1,115,000 square miles. The 

Arabian peninsula south of the Jordanian-Iraqi borders has 

an area slightly larger of 1,160,000 square miles within 

which not a single permanent surface stream is found. 

If we add riverless Libia, the Arabian world would toll 

1,839,000 square miles. To match this in American, we would 

have to add all of the remaining western states plus 

Minnesota to the list. 

Furthermore, one must remember that within these so-called 

arid American states are the sources of the Missouri, 

Colorado, Snake, Rio Grande, Platt Canadian, Pecos and 

Arkansas Rivers, as well as numerous other streams and, of 

course, the source of the Mississippi in Minnesota. I don't 

want to leave that out. 

~et me say that the Euphrates River is a case in point. 

Petroleum-poor Turkey, driven by its need for new sources of 

energy, has turned to the hydroelectric potential of its 
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many ~ive~s. the g~eatest of which is the Euph~ates. 

Du~ing the time when A~ab oil was ve~y expensive. Tu~ks 

we~e impo~ting up to $4 billion wo~th of pet~oleum a yea~, 

mostly f~om A~ab states and I~an, and even now it will cost 

two-and-a-half million dolla~s, app~oximately. 

With this end in mind, Tu~key has unde~taken a gigantic 

development p~og~am on that ~ive~. The Southeast Anatolia 

Development P~oject CTu~kish ac~onym GAP) is intended not 

only to p~ovide hyd~opowe~ but also to ea~n fo~eign exchange 

to be ~aised on ove~ a million hecta~es of land (1 ha equals 

2.47 ac~es) i~~igated with wate~ d~awn f~om the ~ive~. 

If all these p~ojects planned fo~ GAP a~e to be ~ealized, 

the flow of the ~ive~ into Sy~ia will be ~educed by ove~ 50 

pe~cent. 

Tu~key is well on its way to accomplishing ·a majo~ pa~t of 

GAP . The Keban Dam fa~thest upst~eam is al~eady in place 

and p~oducing elect~icity. Mext downst~eam, the Ka~akaya 

Dam, which came on line in 1989, is also meant fo~ 

hyd~oelect~ic p~oduction. 

Biggest o£ all, the Atatu~k Dam is nea~ing completion 

downst~eam £~om the othe~ two. The Atatu~k will be the 

fou~th o~ fifth la~gest dams of its kind in the wo~ld and 

will 5e used not only to p~oduce hyd~o-elect~icty but also 

the wate~s impounded on its ~ese~voi~ could eventually 

i~~igate mo~e than 900,000 hecta~es. 
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Of this amount, 157,000 ha on the Harran Plain just north 

of the Syrian border are scheduled to receive water 

beginning in 1991. To complicate matters further, return 

flow from these fields may bring added pollution to 

Euphrates waters making them more difficult or impossible to 

reuse farther downstream. 

Mor is this the entire story. Syria, the next downstream 

user, has similar needs for electricity and irrigation . It 

is attempting to meet these demands by means of the Tabqa 

CAth-Thawra) Dam which it completed in 1974, as well as with 

several smaller dams on the main stream and along its major 

tributary in Syria , the Khabur River. 

Perhaps 300,000 hectares of land will be irrigated in this 

way . Further depletion of river water plus further 

pollution is inevitable . The Euphrates third riparian 

partner is Iraq, farthest downstream and historically the 

first and largest user of the river's water . As many as a 

million hectares of irrigated land in this latter country 

may be jeopardized in the near future by shrinking supplies, 

as well as by increasing pollution from both upstream users . 

Because as much as 98 percent of the Euphrates water has 

its source in Turkey and most texts allot 12 percent of the 

river~s flow to Syrian tributaiies, I can show that as much 

as 10 percent of that 12 percent originates from Syrian 

springs which have their catchments on the north in Turkey 
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297 whe~e pumping of the g~oundwate~ could possibly diminish o~ 

298 staunch thei~ flow. 

299 Sy~ia and I~aq find themselves in simila~ and unenviable 

300 situation~ when on Janua~y 13 of this yea~ Tu~key began 

301 filling it at a Tu~key ~ese~voi~, the flow of the ~ive~ into 

302 Sy~ia and I~aq was ~educed to a t~ickle fo~ 30 days. 

303 Tu~key had p~eviously gua~anteed a continuous flow of 500 

304 cubic mete~s pe~ second ac~oss the bo~de~ into Sy~ia. P~io~ 

305 to Janua~y, this amount has been inc~eased fo~ a time to 750 

306 ems, but the ove~all impact of the cutoff, acco~ding to the 

307 Sy~ians and the I~aqis was disast~ous. 

308 Elect~ic powe~ was cu~tailed in Sy~ia, and both downst~eam 

309 count~ies had to ~ation ~ive~ wate~ fo~ domestic and fa~m 

310 use. l'lo~eove~, this b~ief inte~~uption of ~ive~ flow 

311 accounted fo~ only a tiny f~action (3 pe~cent to 5 pe~cent) 

312 of the ~ese~voi~'s total capacity. 

313 This is a point wo~~iedly st~essed by both the I~aqi and 

314 Sy~ian gove~nments as to how the ~ese~voi~ will be filled in 

315 the nea~ futu~e, so this seems to me to be a possible 

316 flashpoint in the while situation. 

317 The Tu~ks, on the othe~ hand, have ~esponded with an idea 

318 which I think has mo~e me~it than it is often given c~edit 

319 fo~; Y~esident Ozal's so-called peace pipeline, in which he 

320 p~oposes that the Tu~ks would give su~plus wate~, of which 

321 they have a la~ge quantity, to thei~ neighbo~s to the south 
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322 by means of twin pipelines, one which would go along the 

323 western side as far as Mecca and another which would go 

324 along the eastern side of the peninsular as far as Sharjah. 

325 To date, the Arab nations which have been approached on 

326 this have shown very little interest, possibly because they 

327 feel it would be placing them in the hands of an ancient 

328 adversary. 

329 On the other hand, the Turks certainly have been dependent 

330 upon the Arab oil nations for petroleum and for the loans, 

331 short-term loans to buy that petroleum. This, if one had 

332 time, one could go into the whole problem of delusion of the 

333 underground water resources upon which Saudi Arabia and 

334 other peninsula states must depend. 

335 However, time is short, so I won't do that, and instead 

336 close by saying that there are ways out of this situation 

337 many similar to those suggested by Professor Waterbury, 

338 mostly the parsimonious use of water, and a realistic view 

339 of how these shortages can occur. 

340 I call attention to our problems with the Oglalla aquifer 

341 on our great planes. In any event, the need for attention 

342 to this matter is extreme, and I don't think we have much 

343 time before a crisis emerges. 

344 Thank you very much, Mr. Chairman. 

345 [The statement of John Kolars follows: 

346 



347 
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******** INSERT 1-2 ******** 
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348 1'1~. HAI'IILTOK. Thank you. 

349 D~. Ka££ . 
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RPTS STEIM 

DCMM SWAMMER 

Mr. MAFF . Thank you, Mr. Chairman . 

Mr. Chairman, it seems to me that the major implication of 

what my colleagues have been saying is in so arid a region 

of the Middle East, water is the ultimate survival issue, 

and in an area where trust is so low among the areas' 

nations and conflicts so rife, problems of water sharing are 

intensifying existing rivalries . 

As usage demands increase, water scarcity and sharing will 

soon become the two most impo~tant issues in the Middle 

East. American and Middle Eastern policymakers will ignore 

or undervalue the issue of water only, at grave peril to 

their national interests . 

The Jordan River Basin is an excellent case study of the 

exigency of water issues in the Middle East. The countries 

are involved in the Jordan River Basin. Jordan and Isreal 

are the primary riparians. Syria is also an interested 

party since a branch of the Yarmuk, a tributary to the 

Jordan, has its headwaters in Syria. 

The threat of a water crisis in the Jordan River Basin has ! 

been growing more serious for some time. If it is not 

eased,· it is highly probable that destabilizing domestic 

strife will erupt soon, most likely in Jordan first, with 

major regional and international repercussions . 
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Very serious problems of water scarcity and quality in the 

Jordan Basin are the basis for this crisis. The basin's 

principal riparians, Jordan and Isreal, have been consuming 

about 115 percent of their total usable water stocks. 

The prognosis is for continuing water shortages and over-

exploitation of water supplies in both the short and long 

term; that is, through 2015, unless immediate drastic and 

politically difficult basin-wide remedial actions are taken. 

The effects of ongoing water deficits, already severe in 

the Jordan basin, are cumulative and can quickly become 

irreversible. Neither known natural sources nor water 

technologies, now or in the foreseeable future, have the 

capacity to general enough new usable water in needed 

quantities at an affordable cost. 

Failing a solution of scarcity, both Israel and Jordan 

will have to curtail their social and economic development. 

The result will be heightened competition among riparians 

and among domestic sectors within each country for 

decreasing amounts of water with concomitant destabilizing 

consequences, not the least being a signi£icant ~ise in the 

p~obability of an outb~eak of wa~£are between Jo~dan and 

Isreal, which would almost certainly involve other Arab 

states. 

Obviously, the stakes in a basin-wide solution to the 

problems of scarcity are very high for both Jordan and 
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Isreal. Between now and 2015, Jordan's population is 

projected to grow by 178 percent from the current 2 . 7 

million to 7 million. That is a rate about 2.5 times higher 

than it should be in relation to the water and economic 

resources of the basin. 

If this growth rate continues without an increase in water 

supplies, stringent conservation and dramatic changes in 

present habits of consumption, Jordan will be unable to 

support a population that large. 

Even if Jordan eventually constructs the planned Unity Dam 

(assuming that the current U.S.-mediated negotiations 

between Jordan and Israel over the dam's construction 

succeed), Jordan will still suffer an annual water shortage. 

Although Israel's population growth is significantly lower 

than that of Jordan and the Occupied Territories, Israelis 

consume five to six times more water per capita than their 

neighbors: 280-300 liters per capita per day (1/c/f). 

Among the most politically charged implication of the 

basin's water shortage is whether Israel will be able to 

absorb successfully the anticipated one million Russian-

Jewish emigres. At present, it is unlikely that there will 

be enough water on Israel's side of the basin to absorb a 

milli~n people consuming water at the rate of 280 1/c/d. 

The waters of the Occupied Territories are already being 

over-exploited at the rate of about 100 mcm/year. Allowing 
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large numbers of emigres to settle there would only 

intensify current problems. 

Because of the current disparity in power among the Jordan 

basin's riparians--Jordan, Israel, and Syria--there appears to 

be no immediate prospect of water-based warfare . However, 

water issues are central to the strategic planning of all 

the basin's riparians; water has become significantly 

militarized and water problems contribute importantly to the 

basin's interriparian tensions. The potential for open 

conflict over the basin's diminishing water stocks is 

rising. 

If current policies and patterns of consumption in Jordan 

and Israel persist , a mounting series of water crises will 

be touched off before the end of the decade, perhaps as ear 

as 1995-97, particularly if economic conditions deteriorate 

further or there is a drought Cwhich is almost certain given 

the drought history of the basin). 

The severity of the crisis could break present restraints 

on conflict . If that occurs, water will combine with other 

underlying forces of instability and hostility among the 

basin's riparians, and water-driven warfare will almost 

certainly ensue, spilling out into the region beyond the 

basin .· 

King Hussein has stated privately that although he could 

conceive of few reasons to go to war with Israel, he could 



KAME: 

450 

451 

452 

453 

454 

455 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

HFA177030 PAGE 23 

be compelled to fight over water despite the almost sure 

prospect of defeat. 

Unless Israel and Jordan are able very quickly to devise 

effective policies for the reduction of water consumption, 

they will be unable to meet the developmental needs of their 

societies. 

Consequently, rather than warfare among riparians in the 

immediate future (which is certainly possible), what is more 

likely to ensue from water-related crises in this decade is 

internal civil disorders, changes in regime, political 

radicalization, and instability. All of these developments 

would have a negative effect on U.S. interests. 

The water in the Occupied Territories has become so 

integral to Israel that the delicate balance of Israel's 

water system has become dependent on the water system in the 

Territories. 

In needy times, which is more and more the situation, 

Israel satisfies up to 35-40 percent of its water needs from 

the West Bank and Gaza; in the past, an average of one-

quarter of the nation's supply has normally come from the 

Territories. 

It is inconceivable that an Israeli government would ever 

give up any priority of the Occupied Territories without an 

effective plan, replete with a full array of guarantees and 

inducements, that gives Israel secure and permanent access 
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to sufficient quantities of the Territories' waters or 

guaranteed access to other comparable sources in the area 

(probably the Litani River in Lebanon. 

In fact, owing to serious shortages, Israel is presently 

conducting a large-scale operation of trucking water to 

Israel from the Lithani River, which lies entirely within 

sovereign Lebanese territory . 

Again, in this context, it is useful to recall the 

challenge that scarcity poses for Israel in its efforts to 

absorb a million emigres within five years without first 

mitigating her water problems. 

It might eventually be possible to overcome Israel's 

security arguments for retention of the Territories, but the 

hydrological arguments will persist unless the water issue 

is settled. It is water, in the final analysis, that will 

determine the future of the Occupied Territories, and by 

extension, the issue of conflict or peace . 

American Middle East interests are directly and 

substantial engaged by the hydropolitics of the Middle East . 

The U.S. is committed to a pivotal role in the peace-

seeking process, and water issues in the Jordan basin are a 

basic determinant of whether that process will succeed or 

fail. · 

Jordan is a moderate Arab friend of the u . S . whose monarch 

has consistently sought peaceful, negotiated settlement of 
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the Arab-Israeli problem. If Jordan's water problems 

overwhelm the current regime, it will almost certainly be 

replaced by a more radical, hostile, confrontational one . 

Mot only would the U.S . have lost an important moderate 

friend, the changes of open warfare would be increased and 

the u.s. policy of protecting and maintaining Israel's 

security would become more difficult . These are the kinds 

of stakes the U.S . has in the region's water problems. 

If the hydrological problems of the region are to be 

mitigated in time to avoid conflict, the U.S . must play an 

immediate, sustained, central and genuinely even-handed 

role, acting mainly as a facilitator/mediator, providing 

necessary inducements and guarantees for agreements, as well 

as mobilizing and working with other outside parties to 

assist in the effort. 

Also, the U. S. must be prepared to provide, preferably in 

conjunction with other powers, sufficient, strictly 

dedicated financial resources to make possible the economic 

restructuring essential to solving the region's water 

problems without unbearable political and socio-economic 

hardships . 

Obviously, the most suitable and effective solution to the 

basinPs problems and indeed to the basins of the other river 

systems in the area would be basin-wide authorities with 

enough independence, power, expertise and funds to allocate 
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and regulate the sharing of water. 

In the U.S . , as in the mid-eastern countries, the issue of 

international fresh water use, allocation, preservation 

suffers badly from fragmentation. In this regard, there is 

something significant the United States can do to serve its 

own interest and simultaneously those of riparian nations 

globally. That is, the formation of a special interagency 

group encompassing both the executive and regulative 

branches to coordinate American policy formulation in the 

realm of international fresh water issues. 

This group should serve functions of coordination, data 

collection, policy and project assessment, education, and 

review. It could also be an international data 

clearinghouse and a reservoir of international expertise . 

Its purview should include a technological, political, 

socio-economic, strategic, and legal dimensions of 

international water use issues. 

Thank you, Mr. Chairman. 

[The statement of Thomas Maff follows: 1 

******** INSERT 1z-1 ******** 
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RPTS STEIM 

DCMM HALL 

Mr. HAMILTOM. Thank you very much. We will proceed to 

questions under the five-minute rule. 

I have in front of me several statements, and I just want 

to get your reaction to them all, by leaders in the Middle 

East, one from a Minister of State for Foreign Affairs in 

Egypt who says that the next war in the Middle East will be 

over the waters of the Mile, not politics. 

A director of Israel's Agricultural Ministry declared that 

if the people of the region are not clever enough to discuss 

a mutual solution to the problem of water scarcity, war is 

unavoidable. 

And then a director of Jordan's Water Research Center says 

the Middle East is living on a water time bomb. It could 

explode at any time. 

What about it? I take it from your statament, Dr. Maff, 

that would agree with those assessments? 

Mr. MAFF. Mot entirely. It makes it sound as though we 

are on the precipice of warfare, and that isn't the case . 

For example, in the Jordan Basin, if Syria and Jordan and 

Israel were more closely matched in power and interest and 

status; we probably would be at war by now over water. 

But the fact is there is that disparity. There is another 

factor mitigating against immediate warfare; that all of the 
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parties c~ncerned don't want to go to war over water, and in 

fact in a number of combinations, usually in bilateral 

combinations, they are all talking to each other and they 

are talkihg about the water problem. 

Mr. HAMILTON. So you find those statements an 
. 

exaggeration? 

Mr. KAFF. Yes, but not impossible. 

Mr. HAMILTON. Dr. Waterbury, Dr. Kolars, how do you 

respond to those assessments? 

Mr. KOLARS. I think that Dr. Kaff is correct that we 

don't have to worry about it tomorrow, but within the 

decade. I think it might not be the Mile, it might be 

another source. I believe that probably the most stressed 

country at the present time is Jordan and that its resources 

are fast being depleted. 

Mr. HAMILTON. That is your assessment too, isn't it, Dr. 

Kaff? 

Mr. KAFF. Yes. 

Mr. KOLARS. On the other hand, the whole question of the 

Euphrates River is a very, very important one. It has made 

the headlines very recently because of the new developments 

there and the shutting off of the river in January for 30 

days.· This may bring the Arab states closer together and 

give them some focal point upon which to reach agreement on 

a number of things. 
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On the other hand, this might place them in opposition 

Turkey, and this would be unfortunate. 

Mr. HAMILTOH. So if you look at the Mile , the Euphrates 

Tigris, and the Jordan, the most difficult immediate problem 

is the Jordan? 

Mr . KOLARS . Yes, sir. If you will refer to the 

statement, on the last page there is a quotation from the 

Israeli press which makes that very evident, that no 

solution to the West Bank can be found unless the water 

problem is solved . 

Mr. HAMILTOH . Dr. Waterbury, do you want to give us your 

assessment? Do you agree with Dr . Kolars and Dr. Haff? 

Mr. WATERBURY. I think in the way they have weighted the 

three situations , yes . I would comment on the remark by the 

Egyptian Minister of State for Foreign Affairs on the 

possibility of war in the Mile, I am not quite sure what he 

has in mind. There have been these rumors of some Israeli 

efforts with the Europeans to construct a large dam 

somewhere on the Blue Mile . 

This periodically surfaces. I £rankly don't take them 

terribly seriously. I don't think relative to the other two 

basins that there is any kind of immediate conflict 

situa£ion emerging in the Mile. 

Mr. HAMILTOH. If you look at the sources of our water 

problems, is it a combination of factors that bring it on or 
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621 does one or two stand out for you? Obviously there are 

622 limited amounts of water. Several of you mentioned the fact 

623 that we have had very poor management of the water that is 

624 there. You have got explosive population growth, 

625 urbanization, agricultural requirements, a lot of things 

626 that enter into the water problem. 

627 Does anything stand out or is it really a combination of 

628 these things and others as well? 

629 Mr. NAFF. Basically it is not enough water, and since 

630 water is so cross-cutting an issue--it is involved in 

631 virtually all socioeconomic and political policymaking in 

632 one degree or another--it has to be a combination. 

633 Mr. HAMILTON. But the countries themselves are not 

634 efficient in their use of water, is that correct too? 

635 Mr. NAFF. No, they aren't. It is not that they are 

636 altogether inefficient either. It is just that they are not 

637 as efficient as the crisis and the scarcity requires them to 

638 be. 

639 Mr. HAMILTON. Is it true that two thirds of the water 

640 supply allocated to the cities and towns in Egypt is lost 

641 through inefficient use--that much? 

642 Mr. NAFF. In Jordan it is 40 to 45 percent that is lost. 

643 Mr. HAMILTON. Egyptian farmers are using twice as much 

644 water as necessary because they have a very primitive 

645 irrigation system? 
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M~. WATERBURY . M~ . Chai~man, I think those £igu~es on 

Egypt might be somewhat exagge~ated . The~e is t~emendous 

wastage, but I think the essential point is to keep in mind 

that ag~icultu~e consumes vastly mo~e wate~ than u~ban and 

indust~ial populations. 

M~. HAMILTON. That is t~ue in this count~y, o£ cou~se . 

M~. WATERBURY . We a~e ~eading about it in Cali£o~nia. So 

some o£ this u~ban wastage may not be as significant as 

inefficient use in ag~icultu~e. This is whe~e big savings 

could be made. 

M~. HAMILTON. M~. Gilman. 

M~. GILMAN . Thank you, Mr . Chai~man. 

A~e the~e many ~egional ag~eements ~ight now in place with 

~ega~d to the sha~ing o£ the Jo~danian Rive~ between Is~ael 

and Jo~dan? It seems to me the~e was an old ag~eement--

M~ . HAFF. The Johnson Plan. 

Mr. GILMAN . Is that in place and still being followed? 

Adhe~ed to? 

Mr. HAFF. Ho. It is often ~e£e~red to . The Johnson Plan 

was neve~ £o~malized, but all parties involved, the~e was an 

in£o~mal tacit ag~eement to stay more or less within the 

bounds o£ the Johnson Plan until 1967. A£te~ 1967, more and 

mo~e o~ that plan was set aside. 

For example, Jordan presently takes no wate~ whatsoeve~ 

£rom the Jordan River . It is consumed entirely by Is~ael. 
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The only water that Jordan gets from Jordan River is a small 

residue that is so polluted that it is not usable. The only 

source of fresh surface water available to Jordan in any 

quantity is the Yarmuk River, which has a flow of about 450 

MCM per year, and Israel takes 100 MDM of that . Syria takes 

about 180, and consequently there is not enough left in the 

river for Jordan to fill the Unity Dam if they do build it . 

Hence the current negotiations between Israel and Jordan . 

Mr. GILMAN. Who has been negotiating? 

Mr. HAFF. It has been mediated by our government, going 

on quietly for three years now . The Jordanians agreed in 

September of 1987 with Syria to build the dam. Syria's 

agreement, the quid pro quo was Syria would get the 

hydroelectric energy from the dam, and now the negotiation 

between Jordan and Israel revolves around how much water the 

Israelis will get . The Jordanians want to give them 60 to 

70 MCMs per year. The Israelis insist on keeping the 

current 100 MCM . 

The Johnson Plan allocated to Israel 17 to 25 MCM per yea: 

originally, depending on the season, whether it is winter or 

summer . Israel needs that water to replenish the Coastal 

Plain Aquifer, which is being overpumped, and to replace 

water·in Lake Kinneret and to send water up to the Golan to 

expand the settlements there. So they feel they need at 

least 100 MCM. The Jordanians say we can't give you that 
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because we won't have enough wate~ fo~ the dam, and much of 

Jo~dan's futu~e is based on that dam. 

M~ . GILMAN. Who o~ what b~anch of ou~ gove~nment has been 

negotiating? 

M~. NAFF . In the beginning it was being done th~ough 

USAID and out of the embassy in Jo~dan. At the p~esent time 

I don't know what is happening because the talks a~e 

do~mant. As fa~ as I know, cu~~ently the~e isn't much going 

on. I am not absolutely up to date on it, M~. Cong~essman. 

M~. GILMAN. Well , based on what you a~e saying then, 

the~e just won't be enough wate~ fo~ the dam itself because 

of what Sy~ia is taking out-

M~ . NAFF . And Is~ael. What Sy~ia is taking out is the 

wate~ that ~ises--the~e is a small b~anch of the Ya~muk that 

~ises in Sy~ia and Sy~ia is taking that wate~ and sends down 

a ~esidue of 132 MCM pe~ yea~. Afte~ that goes down, the 

flow in the ~ive~ is 400 million cubic mete~s pe~ yea~. If 

Is~ael takes out 100 MCM pe~ yea~ and Sy~ia takes 180 MCM 

pe~ yea~, that doesn't leave, if you do the a~ithmetic , add 

those two and subt~act it f~om 450, that doesn't leave 200 

million cubic mete~s to captu~e behind the dam. 

M~ . GILMAN . Is Sy~ia pa~t of the negotiations? 

M~. NAFF. Mot di~ectly . The Jo~danians talk to the 

Sy~ians, and to the Is~aelis th~ough the U.S . , and the U.S. 

I p~esume talks to all th~ee pa~ties . 
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But the Sy~ians a~e th~eatening that if the Jo~danians 

give away too much, then thei~ deal will be off . So King 

Hussein is caught between a ~ock and a ha~d place on the 

issue unless it is successfully mediated . 

M~ . GILMAK . Has the U.K. had any ~ole in this? 

M~. KAFF. Mot that I know of. 

M~. GILMAK. A~e the~e any inte~national ~equi~ements on 

wate~ dist~ibution, any inte~national c~ite~ia? 

M~ . KAFF . You have ~aised a se~ious p~oblem, because 

inte~national law on f~eshwate~ issues is ~udimenta~y and 

fai~ly ineffectual. It has been effective only when p~io~ 

t~eaties have been in place and law can be imp~oved fo~ 

mediating issues . But p~esently the~e is not body of 

inte~national law that is being applied he~e. The~e is 

inte~national law on these issues, but it is not ve~y 

effective . 

M~. GILMAK. Thank you. 

M~. HAMILTON. M~. Smith. 

M~. SMITH. It is the last pa~t of you~ statement that is 

whe~e I would like to dwell. Why is it that any of these 

inte~national fo~a a~e not effective, any of the 

inte~national existing bu~eauc~acies that a~e set up to 

handle these? How come they a~e not at all effective in 

dealing with any of these p~oblems? 

You say that Jo~dan speak-s to the Is~aelis th~ough the 
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U. S. Why can't the Jordanians and the Israelis speak 

directly? We are not asking the Iraqis to do that. What 

seems to be the problem? Just the usual diplomatic problem 

that exists currently? 

Mr. MAFF. Yes . It is basically a political problem. If 

Jordan were to open public negotiations with Israel over 

this, then Jordan, the regime there I think would have a 

serious reaction from its own public and among the other 

Arab states . 

Mr. SMITH . So as far as you know, there is not private 

conversation? 

Mr. MAFF . Sure there is . But there is the fact that 

there is a belief in Jordan, in many of the Arab states that 

the most effective way to get the Israelis to listen is 

through U.S. mediation. 
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RPTS STEIN 

DCMH HALL 

M~. SMITH. Wate~ expe~ts f~om 11 A~ab states met in Oman 

in Ap~il? 

M~. HAFF. Co~~ect. 

M~. SMITH. In 1989 o~ 1990? 

M~ . HAFF. 1989. 

M~. SMITH. And they t~eat obviously wate~ secu~ity as 

essential to thei~ national and milita~y inte~est and 

secu~ity the same way that eve~yone would. Most of the A~ab 

states that we~e ~ep~esented at the ~egion o~ all ag~eed 

with it, but what is the ~amifications of it if a yea~ and 

two months afte~wa~ds the~e is still no ~eal fo~um cu~~ently 

conside~ing all of these p~oblems fo~ the A~ab states and 

nobody finding a solution at this moment? 

M~. HAFF. Well, pa~tly it is because wate~ p~oblems a~e 

~eally complex and difficult. They a~e ve~y ~ecalcit~ant of 

easy and quick solution . Fo~ example, to change the habits 

of consumption of any count~y is ~eally ha~d, a big p~oblem, 

and it takes time and it also takes really courageous 

political leade~ship. And that doesn't exist everywhere. 

M~. SMITH. There is no enfo~cement in many of these 

count~ies, you couldn't enfo~ce it anyway. Even if you had 

~ules, how, in some of these count~ies whe~e the cent~al 

gove~nment has no sway in the dese~t, how would you cont~ol 
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ag~icultu~al ove~use o~ illegal use? 

M~. MAFF. The~e a~e ways of doing that pa~tly by p~ice . 

Also all the gove~nments have laws on the books that say 

wate~ belongs to the gove~nment, and it is the gove~nment 

that delive~s the wate~ . But the~e is a lot of cheating in 

the system, you a~e ~ight. It is difficult to ~egulate 

effectively o~ 100 pe~cent. 

M~ . SMITH . Does anybody have any solutions , at least in 

the nea~ te~m , to some of these p~oblems without being able 

to get into the long-te~m solutions? Is the~e anybody 

p~oposing ce~tain things which would be significantly 

helpful othe~ than the no~mal conse~vation and the othe~ 

kinds of things, changing habits? 

M~ . KOLARS. As I mentioned ea~lie~, the Tu~ks have 

suggested this peace pipeline which would be able to b~ing 

supplementa~y, not total ~eplacement wate~, to Jo~dan and to 

count~ies to the south, cities to the south. Howeve~, they 

have neve~ been able to discuss the ~ole of Is~ael in this 

fo~ obvious ~easons, even though Is~ael would have to play 

some pa~t in gua~anteeing the safety of the pipeline o~ 

pe~haps being a ~ecipient of some of the wate~ . 

M~ . SMITH . Whe~e would the pipeline come ac~oss? 

K~ . KOLARS. Th~ough Sy~ia and Jo~dan and ~un st~aight 

down the west side of the peninsula. I have seen seve~al 

diffe~ent maps in the Tu~kish p~ess and with the B~own e 
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Root people in the U.S . who have been proposing this, one of 

which came across Iraq and down the east side of the 

peninsula. 

Another map I have seen simply goes through Syria and 

parallels the Iraqi border down to the east side of the 

peninsula again . 

Each pipeline is estimated to cost in present dollars 

about $10 billion apiece. This is not as large a sum as you 

might think, because Brown & Root suggest that they could 

deliver water for one third the cost per cubic meter that 

desalination would . It would pay for itself. There is 

water in Turkey, I am certain, though perhaps it would have 

to be a little different from what is suggested now. 

Mr . SMITH. You mean the source of the water? 

-Mr. KOLARS . Yes . They suggested the Seyhan and Jeyhan 

Rivers, and they don't have enough water in them, but the 

Golesu has enough water to supply the needs . It would be 50 

miles of additional pipeline. 

Mr . SMITH . The problem is, Professor Kaff, you mentioned 

I think that Turkey reduced its water flow for 30 days? 

Mr . KOLARS. I did that, sir. This was on the Euphrates 

River, and there are two elements to this . There is the 

technological element and the political element. That was 

to begin filling the reservoir behind the Attaturk Dam . The 

reservoir holds about 84 billion cubic meters and think that 
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836 they got in 3 to 5 percent of that by letting it go for 30 

837 days . They didn't come anywhere close to filling the 

838 reservoir in this first turn on the river. 

839 Mr. SMITH. What happens in the event that they realize 

840 their plans completely? I think Professor Maff said that 

841 water into Syria could reduce by 40 percent and maybe up to 

842 80 percent in Iraq . 

843 Mr . KOLARS. This is again a very real possibility, and 

844 the Iraqis and the Syrians for the first time have begun 

845 talking seriously together . 

846 Mr . SMITH . With the Turks? 

847 Mr . KOLARS. With the Turks, and they have also begun to 

848 establish some slight detente because of the water problem 

849 between Syria and Iraq, which have been rather hostile to 

850 each other, and they are attempting to have three-party 

851 talks with the Turks . 

852 There is a technical commission which is at work now, but 

853 diplomatic meeting of the three countries has had more 

854 difficulty. The Turks say this is a technical problem, the 

855 Syrians and Iraqis feel that it is tied to other matters. 

856 It has been suggested that one of the reasons that 

857 President Ozal made the statement he did and that the water 

858 was turned off was to perhaps pressure the Syrians into 

859 preventing KKK--these are a Kurdish political group which 

860 practice extreme terrorism on the Turkish side of the 
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border, they are trying to destabilize the area there by 

raids on their own villages--and it has been suggested that 

this was in a sense a light tap of the stick to let the 

Syrians know that the Turks might do more if the Syrians 

didn't help control the Kurdish terrorists coming across the 

border. 

Mr. SMITH. Thank you, Mr. Chairman. 

Mr. HAMILTON. Mr. Lukens. 
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RPTS STEIN 

DCMN HALL 

Mr. LUKENS. Thank you, Mr. Chairman. I understand it is 

currentli estimated that Israel current usage, and I don't 

mean to pick on Israel--I think she is probably the most 

advanced technologically in water usage, she probably uses 

water as wisely as anybody in the Mideast can--but it is my 

understanding that she is currently using 10 percent more 

annually than she can replace, and she is the best of the 

nations, is that a correct statement? 

With that in mind, it says that by the year 2000, Israeli 

and West Bank demand for water will outstrip resources by 20 

percent if nothing is done. 

My question is this: If they are doing the best, Israel 

and the West Bank, and the most advanced technologically and 

the others are far behind, what is the first, most immediate 

step to take, and what role can the U.S. play specifically 

in starting to address the potential solutions to this 

awesome problem? 

Mr. NAFF. Well, as I said, the most effective solution 

would be the creation of a basinwide independent authority 

to regulate the use of water. For political reasons, that 

is not likely to happen. Short of that, agreement, 

bilateral agreement, between the basin's riparians on the 

sharing of water which could be mediated by the U.S.--and in 
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this respect that is one thing the U.S. could do--to 

encourage discussions of sharing of water. 

The third thing that the U.S. could do would be to provide 

inducements and encouragement to the nations to improve 

thei~ water technology and to improve the conservation and 

the way that they use water. In this regard, the U.S. can 

act as a facilitator. It can provide certain amounts of 

strictly dedicated funds for that purpose. It can provide 

the expertise as well. 

Mr. LUKEMS. May I interrupt? I think I understand the 

general approach that the countries would use. My question 

is more political in nature. 

How can we accelerate any agreement between any two 

meaningful countries in terms of water usage and water 

resource management? What is the first step for us? Would 

it be Israel and Egypt? What countries make the best 

marriage to sta~t? 

I am look i or some answer somewhere. 
~ 

Mr. KOLA ' ~ One thing about Israel and Egypt, and I thi r 
~ 

Professor Wa~ 8 .ry could address that, Egypt is in no 
~ 

position to S 
~ 

.ise Mile water, because there are seven 
I 

peo~le on t .atchment there, and they have to get 

agreement .g those people before they can promise Mile 

water somL . .re else. 

Mr. LUKEMS. Where can we start to effect some kind of 
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919 model against which the other nations can measure their own 

920 situation as it becomes more severe? 
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DCMN MILTON 

Mr . NAFF. I can tell you where under the Jordan basin . 

There is already a start on that . 

Israel has for some years been preventing Jordan from 

cleaning out the intake to the East Gor main canal, the main 

water carrier in Jordan . When the Jordanians have gone out 

to clear out the rocks and silt, the Israelis have brought 

up troops and there have been exchanges of gunfire over the 

issue . 

Three years ago the United States mediated an agreement 

largely because USAID experts agreed with the Jordanians, 

who said to the Israelis, ''Your claim that cleaning out 

that intake is not diverting Israeli water from the river , '' 

but since that agreement, the Israelis have reimposed 

restrictions on the Jordanians cleaning that out. 

That is the main water carrier of Jordan and Jordan has 

got to have that water, and if we could mediate an agreement 

on that one issue alone that is long term, so that each time 

the silt and the stones build up the Jordanians are allowed 

to do it under strict observation so that it doesn't affect 

Israei, that would really help because there is a peculiar 

paradox about water issues and that is something that I call 

super-ordinary national interests . 
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946 Historically, water has tended to encourage negotiated 

947 settlement where other issues would quickly degenerate into 

948 warfare because water is essential to life to everybody, and 

949 there is a global feeling that people ought not to take 

950 other people's water because they need it to live . 

951 In certain limited circumstances, and in the short term , 

952 water issues , if you make them small enough and are doable, 

953 water issues tend to be negotiated; and what is interesting 

954 is when you have successfully negotiated one of these water 

955 issues, the general impact is it has a salutary effect on 

956 other issues because the actors tend to change their 

957 perception of one another . ''Look, we have succeeded in 

958 doing this . '' 

959 Mr. LUKENS . Would it be possible for Dr. Waterbury to 

960 address the issue? 

961 Mr. WATERBURY . I would like to mention something that has 

962 existed been Egypt and the Sudan since 1959 called the 

963 Permanent Joint Technical Commission on the Mile . It 

964 combines Egyptian and Sudanese engineers and hydrological 

965 experts . It meets £our times a year, rotating between 

966 Khartoom and Cairo . It is the technical regulator for the 

967 1959 agreement between Egypt and the Sudan on the use o£ the 

968 Mile water. 

969 Egypt and the Sudan have gone through turbulent times, yet 

970 that commission has always met and done its technical job 
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971 and built up, as P:rofesso:r Haff suggests, a kind of level of 

972 confidence and credibility between the two countries. I 

973 don't know if this can be a model in a situation whe:re two 

974 of the majo:r use:rs do not :recognize each othe:r 

975 diplomatically. 

976 Sudan and Egypt always had diplomatic :relations. But it 

977 is a kind of low-level institution that keeps a constant 

978 focus on wate:r issues on a qua:rte:rly basis, and has neve:r 

979 failed to meet in 30-odd yea:rs. 

980 l'l:r. LUKENS. One quick question. Then it has been ve:ry 

981 successful? 

982 l'l:r. WATERBURY. I would :rega:rd among problems affecting 

983 sovereign nations, this is a fai:rly :remarkable 

984 organization. 

985 l'l:r. LUKENS. Thank you. 

986 l'l:r. HAMILTON. The:re is no technological fix in sight, and 

987 I have in mind desalinization and maybe othe:r things I don't 

988 know about, is that co:r:rect? 

989 l'l:r . KOLARS. The problem of desalinization is difficult 

990 when at the present time it is too expensive. It wo:rks ve:ry 

991 well fo:r cities and Riad is now :receiving wate:r f:rom the 

992 Gulf and Abha on the Red Sea is :receiving wate:r f:rom the 

9 9 3 Red S e·a . It wo:rks well fo:r domestic uses, u:rban 

994 populations. 

995 Studies indicate that about 40 kilometers of Mile wate:r 
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that was used, John Allen's study, 37 were used for 

agriculture and three cubic kilometers, three billion cubic 

meters, met all the needs of the people. 

Mr. HAMILTON. You say desalinization works for cities? 

Mr. KOLARS. Yes, in other words, for small amounts 

because it is expensive. But it is a magnitude greater for 

agriculture, and you have to take into account pumping 

costs. 

Mr. HAMILTON. Why wouldn't that solve Cairo's problems? 

Mr. KOLARS. It could, as a matter of fact, if they would 

bring it down from the sea. That is one of the 

possibilities. 

Mr. HAMILTON. Is that just very, very expensive? 

Mr. KOLARS. As long as they have the Mile flowing by the 

city, it doesn't occur to people. Why bother? 

One other aspect of desalinization, that occurs at sea 

level and most use occurs above sea level. Sixteen to 18 

percent of the energy used in Israel at the present time is 

used to pump water from Lake Kinret up to the national water 

carrier. 

I would like to offer a technical solution in answer to 

Congressman Lukens' question. It occurs to me that if the 

Unite~ States could help negotiate a small and less 

expensive segment of the peace pipeline leading only to 

Jordan, only Syria, Jordan and Turkey would be involved. It 
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would be te?hnologically very easy to do, require only three 

signatories on any such negotiation, and it might be an 

example of something that could then be extended to Israel 

or the Arab nations to the south. 

Mr. HAMILTON. Did the Saudis spend $20 billion on that 

desalinization plant? 

Mr . KOLARS. I am not sure of the exact amount. They have 

20 percent of all the desalinization equipment in the world, 

and have research going on. 

Mr. HAMILTON. Is it efficient? 

Mr. KOLARS. It is efficient in the sense that it does the 

job, but it is not cost effective. 

Mr. HAMILTON . It supplies what percentage of their total 

water consumption? 

Mr. KOLARS. I am not sure. In Kuwait, for-example, it 

supplies 100 percent. 

Mr . HAMILTON. Desalinized water? 

Mr. KOLARS. Yes. 

Mr. HAMILTON. I am interested in your assessment of what 

priority American policy in the Middle East gives to these 

water problems and whether you think it is a high enough 

priority. 

~ou have made a number of suggestions about what could be 

done in terms of the United States playing a mediating role . 

Are they doing it and if not, why aren't they doing it ? 
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M~ . NAFF . They a~e doing it in a limited way . Fo~ one 

thing, you can't mediate unless the pa~ties ask you to 

mediate and that is a limitation. 

M~ . HAMILTON. That means the pa~ties a~en't inte~ested in 

it? 

M~. NAFF . I don't know. I can't speak fo~ the pa~ties. 

M~. HAMILTON. If it is as se~ious a p~oblem as you say, 

why a~en't they inte~ested in it? 

M~ . NAFF. Some pa~ties don't have sufficiently good 

~elations with the United States to want them to come in. I 

don't think it is a high enough p~io~ity in fo~mulation of 

Ame~ican Middle East policy at p~esent, although it is 

gaining mo~e emphasis in agencies within the gove~nment. 

M~. HAMILTON. A~e you awa~e of anything we a~e doing 

actively to deal with the wate~ p~oblems in the Middle East 

today? 

M~ . NAFF. The negotiation between Jo~dan and Is~ael on 

the Ya~muk and USAID has been involved in va~ious assistance 

to wate~ p~ojects in Jo~dan and in Egypt and in Is~ael. 

M~. HAMILTON . A~e any a~eas ~ationing wate~? 

M~. NAFF . Almost all a~e. 

M~. HAMILTON . You have wate~ ~ationing in almost all the 

a~eas~ 

M~ . NAFF. In the a~id a~eas. I don't think the~e is 

wate~ ~ationing in Tu~key . 
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Mr. HAMILTON. On the Mile, Dr. Waterbury, you have the 

Israelis working with the Ethiopians on some dams on the 

Blue Mile; is that right? 

Hr. WATERBURY. This is an allegation. I have no way of 

nothing whether it is true. That kind of rumor surfaces 
. 

every two or three years . 

Mr. HAMILTON. But to your knowledge there are no 

negotiations going on between the Israelis and the 

Ethiopians? 

Mr. WATERBURY. To my knowledge, which is limited . 

Mr. HAMILTON. That couldn't go on very far before you 

would know it, would it? 

Mr. WATERBURY. I suspect not. It seems unlikely to me 

because any project that would be threatening to downstream 

neighbors would cost more money than Ethiopia could borrow. 

Anything that happens in the Ethiopian highlands is 

immediately registered in Cairo. 

Mr. HAMILTON . Does the Blue Mile represent 85 percent--

Mr. WATERBURY. It varies with rainfall, but it is on 

average 60 percent of the annual discharge . it can be as 

much as 85. 

Mr. HAMILTON. You have Ethiopia, the Sudan and Egypt all 

need water from the Mile? 

Mr . WATERBURY. Right. 

Mr. HAMILTON . Could those needs be met simply with more 
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efficient use of that water? 

Mr. WATERBURY. Yes. I could give more of an answer than 

that if you want, but, yes . 

Mr . HAMILTON . Well, what is the rest of your answer? 

Mr. WATERBURY . Well, for Ethiopia it has very limited use 

of Blue Mile water at present and is unlikely , just given 

its own agricultural priorities, to ever draw very heavily 

on the Mile. 

Sudan could make very heavy claims at some point, but 

those claims, which have been postponed for years because of 

political instability, might be met through much more 

efficient surface irrigation systems than they currently 

have . 

Egypt, with great effort, could make major savings in its 

use of agricultural irrigation water. 

Mr . HAMILTON. If you had stable governments and those 

governments negotiated rules and regulations for the Mile, 

it would put an even greater strain on resources; is that 

it? 

Mr. WATERBURY. That is where one would like to go, a 

mutual understanding among the states . 

My point was that if there are stable governments capable , 

of neg·otiating such accords, they will also be capable of 

making claims on the Mile. They aren't now because they 

can't even get to that point. 
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Mr. HAMILTON. How is the Mile doing now? Is the flow 

down or up? 

Mr. WATERBURY. The overall trend since the beginning of 

the 1980s - has been down. I believe the flood of last 

September and August was a substantial flood. 

But if you look at the trend line since the beginning of 

this century, it is a downward trend line. The average 

yield seems to be going down. 

Mr. HAMILTON. And that has very serious ramifications for 

Egypt; their population is going up rapidly? 

Mr. WATERBURY. Absolutely. But it is what Egyptian 

agriculture does that counts. Those additional people 

consume water, but not like an extra acre of rice or sugar 

cane. 

Mr. HAMILTON. Mr. Smith. 

Mr. SMITH. Let's talk about population growth. Given the 

scenario that you have painted and the limited, at best, 

effort at cooperation which exist between the various states 

that compete with these regions--you have the ones you talked 

about, Sudan, Ethiopia and Egypt, Jordan and Iraq, Israel, 

and their participation in that area, and then you have 

other places in the Arab world, Kuwait, which is using all 

desali·nized water . I guess they are turning oil into water. 

If the population growth continues on this trend, given 

the current rather minimal emphasis on this, is there a 
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linchpin a~~a, a time f~ame at which point this is going to 

b~eak down significantly? 

When would you anticipate that given the cu~~ent 

population g~owth and the need then to put mo~e lands into 

ag~icultu~e fo~ the pu~pose of feeding those people that 

come on st~eam, let alone the wate~ they use? 

M~. MAFF. Using Wo~ld Bank and U.N. numbe~s, p~ojections 

would be somewhe~e between 2010 and 2020. 

M~. SMITH. That is only 20 yea~s £~om now. 

M~. MAFF. That is ~ight. Since Wo~ld Wa~ II, the a~ea's 

population has doubled and on p~esent t~ends, just five 

count~ies--Egypt, Jo~dan, Is~ael, Sy~ia, Tu~key--the numbe~ 

should be sometime a~ound 2015 that the total population 

a~ound 230 million. That is a population la~ge~ than the 

wate~ ~esou~ces of the ~egion cove~ed by those cdunt~ies can 

bea~. 

M~. SMITH. Is that a ~ecognition that exists in the minds 

of the people that a~e cu~~ently ~unning those count~ies? 

M~. MAFF. Mo. Among policy make~s-

M~. SMITH. Yes. 

M~. MAFF. And leade~s--inte~estingly, thei~ actions, the 

answe~ has to be no. But thei~ own expe~ts, in all these 

countries they have good people. Thei~ own expe~ts a~e 

telling them that. 

M~. SMITH. is the~e anything that we can do at all. the 
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1171 United States, besides trying to act as a broker? 

1172 l'lr. MAFF. We give a lot of aid in that area and we have 

1173 influence in the area, and I think that we can use that to 

1174 help, to encourage certain kinds of activities. But that is 

1175 very difficult. 

1176 We are dealing not just with very recalcitrant political 

1177 problems, but we are also dealing with cultural problems as 

1178 well and attitudes . 

1179 l'lr . Sl'IITH. I have no further questions. 

1180 l'lr. HAI'IILTOM . l'lr. Lukens. 

1181 l'lr. LUKEMS . Thank you , l'lr. Chairman. 

1182 I would just like to follow up with my search for 

1183 additional micro solutions. What would be the next nation 

1184 or nations most logical in signing on to the Egyptian

1185 Sudanese agreement , or are there any nations that would 

1186 benefit further down the Mile toward the source, and what 

1187 pressures could be brought on them or what facts presented 

1188 to them to convince them to participate? 

1189 l'lr . WATERBURY . Egypt and the Sudan have both been very 

1190 active for 15 years in trying to engineer a basin-wide 

1191 agreement among all the nine riparian states in the Mile 

1192 basin. The one that would most interest them I believe is 

1193 Ethiop;.a . 

1194 Given the rather perilous state of the l'lengista regime, it 

1195 may be not the best bargaining partner those two countries 
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could have, but he may at this point be willing or he may be 

more willing than he has been to contemplate a partnership 

in managing the Mile. 

The real problem in the Mile basin has been the tremendous 

imbalance in expertise as between Egypt on the one hand, and 

the upper Mile states in the White Mile basin, where they 

feel they do not have the knowledge of their own water 

resources to sit down at the table with Egypt and Sudan and 

not give away the farm. 

So the Egyptians and Sudanese, I think, have been 

intelligent in trying to help build expertise in Rowanda, 

Uganda, Kenya, elsewhere, so that they will finally be in a 

position where they can sit down at the table and bargain 

intelligently over how these waters will be managed. It is 

a problem trying to have an equal playing field in terms of 

knowledge and expertise. 

But the Egyptians have patiently moved and the minister of 

state in Egypt has been the prime mover to encourage the 

upper Mile states to come into some basin-wide accord . They 

have to have incentives to do so, and none of them are as 

dependent on the Mile as Egypt is . 

So you have to find side payments for them . There may be 

other·kinds of development projects that are associated with 

the Mile itself . 

Mr. LUKENS . I thank the gentleman for that observation . 
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If I might ask about the U.M. 's role. Is there a U.M. 

role, and is it possible that the U.M. could put together a 

team of water experts representing those underdeveloped 

countries so that their interests would be protected at such 

a conference in order to accelerate the process? 

Mr. WATERBURY. I think the U.M., the World Bank, the 

European Development Fund, all of which are periodically 

called upon to support large development schemes on rivers 

financially, can also be the catalyst, and the World Bank 

has been the catalyst in other river basins, to some kind of 

understanding establishing the rules of the game among these 

sovereign nations. 

You have to have the financial stick behind it. 

Mr. LUKENS. Do you think it is possible for them to 

pursue a more aggressive course? If the funding which is 

basic to any project is forthcoming, they could offer these 

lesser developed countries the expertise either from their 

organization of African states who represent them or the 

U.M., some international body of experts to represent their 

interests so we could accelerate the process of their coming 

to the table. 

They are not at the table now? 

~r. WATERBURY. Mot in an official capacity. They may do 

some of the technical work. The World Meteorological 

Organization has been the instrument through which the upper 
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1246 Mile states have been building their own technical expertise 

1247 in measurement and analysis of water resources. So they are 

1248 there in the background . Whether they are at the table in 

1249 any formal sense, I don't believe so . 

1250 Mr. LUKEHS. Do you have other comments? 

1251 I am just searching for some small thread of hope to cling 

1252 to that would see us take a role in accelerating this whole 

1253 process . I just see it laying there dying for the most 

1254 part. 

1255 Any other suggestions? 

1256 Mr. HAFF . I don't think it will die because the crisis 

1257 will become so acute, that somebody is going to have to 

1258 respond and do something about it. 

1259 As John said, the United Hations and the World Bank and 

1260 various other international agencies are doing something, 

1261 but the problem is so big, what is being done is piecemeal . 

1262 They do something in response to a request by a given 

1263 country. 

1264 There is not a lot of initiative being taken because, 

1265 again, there is no specialized agency that deals with these 

1266 issues exclusively like the one that I suggested perhaps the 

1267 United States might set up , but could be equally well set up 

1268 under ·united Hations auspices that would provide this kind 

1269 of help and could perhaps take some initiatives. 

1270 But there are so many political problems that get in the 
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way, M~ . L~kens, that it is ve~y difficult to so~t of 

negotiate all of these shows. So it tends to be a 

f~agmented p~ocess. 

M~. LUKENS . If I might just make one additional comment 

in the way of an ove~view, it seems to me that while I ag~ee 

. 
with the comments you have made how difficult it is 

politically, that it is absolutely vital that some agency 

step in now and eithe~ plan one of two ~outes, one fo~ the 

eme~gency that is going to hit us in 20 yea~s, and these 

people suddenly awaken to the fact the~e is not enough wate~ 

fo~ thei~ population to su~vive and be p~epa~ed fo~ that, a 

c~isis management kind of thing, o~--and I just detest this 

~oute--the mo~e advanced nations of the wo~ld sta~t p~essing 

these people even to the point of suspending financial aid 

if they don't come to the table and sta~t looking· at a wate~ 

management p~og~am immediately. 

You a~e telling us we a~e looking at a c~isis the 

p~opo~tion of which the wo~ld has neve~ seen. 

M~. WATERBURY. Let me suggest something that I may not 

enti~ely believe, but maybe a lot of these a~eas a~e simply 

not well-suited fo~ ag~icultu~e, and we should not impede 

the p~ocess of having them move away f~om an ag~icultu~al 

footing. 

Egypt I would clea~ly except f~om that. But it is 

somewhat like the situation in Southe~n Califo~nia and pa~ts 
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of the Colorado basin. We are carrying water long distances 

to areas which may not be ideally suited over the long haul 

for agriculture, and maybe Israel and Jordan should look to 

a non-agricultural future rather than trying to get a 

technical fix allowing them to continue using water in ways 

that are not suited to their ecology. 

Mr. LUKENS. I understand that Israel particularly has 

developed a system whereby water can be 85 percent pure as 

opposed to 90 or 97 percent pure, which makes it cost 

effective for agricultural purposes only. 

Are you aware of that development? Is that an accurate 

statement? So for agricultural purposes sea water is 

bottomless in terms of those countries that have an ocean 

frontage. But for those countries that are landlocked, the 

problem is more severe? 

Mr. KOLARS. It is very complicated because plants have a 

wide variety of salt tolerance and the Israelis are 

developing certain plants that have a higher s .alt tolerance 

and ways of preventing salts from accumulating in the soil. 

However, this is only a partial solution because human 

beings can't be expected to drink more salty water. So it 

is very partial. 

~esponding to the previous question, there is a very low 

profile detente, talks going on apparently between the 

Syrians and Iraqis at the present time. It seems to me that 
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1321 we are looking at Turkey, Iraq, Jordan and possibly Syria 

1322 and Israel, five of perhaps the strongest nations militarily 

1323 in the whole area . 

1324 I d~n't know, and it is not for me to suggest, how it 

1325 could be implemented, but if these talks could be 

1326 encouraged, it seems to me that cooperation between Jordan , 

1327 Turkey and Iraq would ensure the safety of, say, water 

1328 pipelines in the Hear East and things of that sort at least 

1329 in Southwest Asia . 

1330 Mr. HAFF . Mr. Lukens, I believe that the option that you 

1331 so detest is probably going to be the one that will bring 

1332 action. 

1333 It makes no sense for people in the Middle East certain 

1334 areas to be doing agriculture at all and no sense for them 

1335 to be flushing their toilets witn drinking water or flushing 

1336 toilets at all where a lot of water is consumed . Those 

1337 kinds of things I think can be changed on a technical basis, 

1338 but I don't think it is going to hapFen until it reaches a 

1339 point where it must be managed as a crisis, and I believe it 

1340 is vital for us because of our interests in the region to be 

1341 prepared for that, and perhaps by creating a special agency 

1342 for that purpose or encouraging one in the United Hations . 

1343 Mr. LUKEHS. I appreciate that . 

1344 I used the word ''detest'' which is a bit strong, but I 

1345 don't like to offer immediate support for that because we 
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1346 have so much anti-Americanism around the world and I am the 

1347 last one who wants to stick our nose someplace where it 

1348 doesn't belong. 

1349 But it seems this crisis is so immediate and awesome, Mr. 

1350 Chairman, that we have to entertain every possible 

1351 administrative method to bring it to the attention of those 

1352 most affected. 

1353 Thank you. 

1354 Mr . HAMILTON. How far away are we from a crisis? 

1355 Mr. KOLARS. I think it depends on what area you are 

1356 looking at . I think that Jordan is on the verge of one 

1357 right now. 

1358 Mr. HAMILTON. Mext year? 

1359 Mr. KOLARS . Yes, maybe this year. An example of that is 

1360 they have tapped the El Azrak on Asis Springs 60 miles north 

1361 of Aman, and that has essent~ally dried up now so that was 

1362 just a drop in the bucket . 

1363 I think that 20-10 for a big crisis on the Euphrates 

1364 River, I think is a good estimate. But there will probably 

1365 be a small crisis about 1994 if the first irrigation return 

1366 flow starts coming down the Khabur River into Syria from 

1367 Turkey and perhaps polluting the Khabur to a serious extent. 

1368 nr. MAFF . I agree that it is imminent in the Jordan 

1369 basin . I am not sure it will happen tomorrow or in the 

1370 coming year. I think somewhere between 1995 and 1997 is 
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more likely, certainly before the end of this decade. 

One thing it has been discovered that the Pudici aquifer, 

which is the main aquifer in Jordan has less water by about 

50 percent than originally thought. Instead of 100 PCM per 

year, it will yield 50, and that has to be transported 350 
. 

kilometers to the main population areas of Jordan. So that 

adds to the crisis. 

I believe what we will see, as I said before, is not 

necessarily open warfare, but a lot of civil disorder and a 

lot of destabilizing forces at play largely as a result of 

the inability of Jordan and other countries to meet their 

economic development. 

Mr. HAMILTON. And on the Mile? 

Mr. WATERBURY. When you talk about a crisis, I have the 

image of somebody turning on their water faucet and no water 

comes out, and it won't be like that. If water becomes 

scarce either because the natural regime of the Mile changes 

and there isn't as much water or because upstream states use 

more, one will find that there are projects foregone such as 

desert reclamation, that certain parts of the irrigated 

surface have restricted water use or are removed from 

irrigation. 

Supply and demand will reach an equilibrium I suspect 

without a noticeable crisis where suddenly people are in the 

streets saying, ''Where's our water?'' Adjustments can be 
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made, but t~ey will be painful. 

M~. HAMILTON. We have a figu~e he~e that Saudi A~abia is 

using 90 pe~cent of its non~eplenishable wate~ supplies fo~ 

ag~icultural p~oducts that could be impo~ted at one tenth 

the cost. Does that sound ~easonable to you? And they a~e 

the sixth la~gest wheat expo~te~ today. 

That is kind of c~azy, isn't it? 

M~ . KOLARS. Yes, it is . They give inte~est-f~ee loans to 

the fa~me~s . They p~ovide them with wate~ and land . They 

then buy the wheat f~om them at--in the past, it has been six 

to nine times the FOB p~ice at Jedda o~ someplace like that . 

M~ . HAMILTON. Why do they do it? 

M~ . KOLARS. It is a matte~ of p~ide, self-sufficiency . 

Howeve~, it is ve~y difficult to get a ~eading on this, but 

the~e a~e st~ong indications that the aquife~s t~e~e a~e 

being depleted at a much mo~e ~apid ~ate than the minist~y 

of ag~icultu~e is willing to suggest. 

M~. LUKENS. It is also of inte~est to me coming f~om a 

st~ong dai~y state that they a~e now self-sufficient in 

dai~y . 

M~ . KOLARS. I don't think you have to wo~~y . This will 

last a long time. 

M~. LUKENS. Cows do need wate~. 

M~ . HAMILTON. A~e the Saudis moving to conse~ve wate~ in 

any significant way? 
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Mr. KOLARS. They are experimenting but I don't believe 

they are moving to conserve water at the present time. 

Mr. HAMILTON. There is talk in Libya about an eighth 

wonder o£ the world project. How is that coming? 

Mr. HAFF. A couple of civil engineers on our research 
. 

project attended a presentation by the head engineer who 

made a presentation to experts on this project, and when 

they got his figures they went over the numbers and by their 

calculations, if water in sufficient quantities, the 

quantities that were claimed would be delivered in 

sufficient supply to build all of these rivers, in the 

pipeline that they are planning to build, that water would 

have to pass through that pipeline roughly at the speed of 

sound. 

Mr. HAMILTON. So that project doesn't have too much 

promise, is that it? 

Mr. HAFF. Hot as it was presented. 

Mr. KOLARS. Many years ago when relations were much 

better, I had the opportunity to visit Hufro oasis. At that 

time the drawdown was such that they were abandoning fields 

very rapidly. I think that the great man-made river will be 

lucky if it lasts to amortize the investment. 

~r. HAMILTON. On the Euphrates and the Tigres, Damascus 

actually threatened to go to war over that Ataturk dam, 

didn't they? 
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Mr. KOLARS. They have. 

Mr. HAMILTOK. That dam is one among many dams that would 

be constructed, 21 in all? 

Mr. KOLARS. Yes. 

Mr. HAMILTOK. Hone of them constructed? 

Mr. KOLARS. The 21 includes some on the Tigres, but three 

large dams are in place, the Kivan, Karkaya and Ataturk are 

in place. 

Mr. HAMILTOK. So three out of the 21 are constructed? 

Mr. KOLARS. There are a number of smaller side dams 

constructed. 

Mr. HAMILTOK. What is the completion date for the entire 

project? 

Mr. KOLARS. They said 2000 originally. On the diagram 

project it at 2040 if every dam were to go into place. 

Mr. HAMILTOK. How is this going to affect Syria and Iraq? 

Mr . KOLARS . If every dam and every irrigation project in 

Turkey went in place, it would reduce the natural flow of 

the Euphrates from what I figure to be 33 billion cubic 

meters per year, that entering Iraq would go down to less 

than five. 

I don't think this will happen because all of these 

projects I don't think are attainable. But if you look at 

everything that is on the drawing boards, it could mean the 

end of the river in Iraq. 

I 
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J'lr. HAI'IILTOK. So these projects, as each goes into place, 

cuts the water supply to both Syria an Iraq? 

J'lr. KOLARS. yes . 

l'lr. HAI'IILTOK. They must be protesting it, then, pretty 

strongly? 

l'lr. KOLARS. Yes, sir. 

J'lr. HAI'IILTOK. Are there any negotiations going on now 

between Syria, Iraq and Turkey? 

l'lr . KOLARS . Yes. There is a technical commission which 

has been meeting regularly. There have been attempts to 

form a tripartite council. I believe it has met a few 

times. 

And also, the Turkish foreign minister has visited Bagdad 

and there are exchanges going on. They aren't very 

effective at the present time. 

l'lr. HAI'IILTOK. And there is no immediate prospect for any 

kind of agreement? 

l'lr . KOLARS. I would hope so, but there are a number of 

difficulties to be worked out . 

l'lr. HAI'IILTOK. Is the World Bank involved? 

l'lr. KOLARS. I don't know . 

l'lr. HAI'IILTOK. Is the United States involved? 

ftr. KOLARS. Hot to my knowledge. 

l'lr. HAI'IILTOK . is there enough water in the Euphrates for 

all three of these countries if they come to an agreement of 
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sharing? 

Mr. KOLARS. There is certainly enough water to share, but 

not enough water for each country to realize its ambitions. 

Mr. HAMILTON. How does the per capita consumption of 

water in these three countries run? 

Mr. KOLARS. In Turkey there is no problem. There are 

ample supplies. 

Syria does not depend so much for water consumption 

domestically on the Euphrates River because the Damascus and 

Aleppo--well, Aleppo is a case in point. It now draws all 

its water from Lake Assad and if the lake is diminished or 

polluted, it could mean hard times for Aleppo. 

Mr. HAMILTON. That dam is on what river? 

Mr. KOLARS. On the Euphrates, the major dam that the 

Syrians have. Damascus gets its water from the mountains to 

the west . 

Mr. HAMILTON. Mot from that--

Mr. KOLARS. The Orantes is a case in point. It flows 

north from the Bekaa Valley in Lebanon into Syria and 

through Hatai Province of Turkey where it reaches the sea. 

Hatai province is going to have a water shortage in the 

future. 

The Syrians plan to build two dams on the Orantes River 

before it enters Turkey in the future. This will be a burr 

under the saddle for the Turks when that happens. 
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M~. HAMILTON. Is it cor~ect that the wate~ consumption in 

the West Bank indicates that the Jewish settle~s a~e using 

five times mo~e wate~ pe~ capita than the Palestinians? 

M~. KOLARS. The~e are quotations in May 1999 the Jewish 

population uses 87.5 pe~cent of the wate~ f~om the West Bank 

and the A~abs a~e using 16.5 pe~cent. This is f~om the 

Is~aeli p~ess. 

M~. HAMILTON. You conside~ that an accu~ate figu~e? 

M~. KOLARS. The~e are a numbe~ of othe~ estimates which 

a~e exactly in that same ball pa~k. 

M~. HAMILTON. A~e there rest~ictions on the use of wate~ 

by Palestinians? 

M~. NAFF. Yes. Palestinians can't fa~m afte~ 4 p.m. 

Palestinians can't dig a new well o~ ~epai~ a well that is 

p~oximate to an Is~aeli well. Palestinians cannot gene~ate 

any new wate~. 

Palestinians on the West Bank and Gaza consume on a pe~ 

capita basis an ave~age of 76 LCDs as compa~ed to 300 LCDs 

by the settle~s. 

In some places on the West Bank o£ Gaza since the 

intafada, the Palestinian ave~age has gone down to less than 

44 LCDs, less than the United Nations ~eckons is necessa~y 
. 

fo~ maintaining minimal health standa~ds. 

M~. HAMILTON. When the Jewish settle~s go into the 

occupied te~~ito~ies, do they have restrictions on the~r use 
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of water? 

Mr. MAFF. I don't know of any formal restrictions that 

have been placed. 

Mr. HAMILTON. Do the Jewish and the Palestinians in the 

occupied territories pay the same amount for water? 

Mr. MAFF. The settlers' water is subsidized. They do 

not. The Palestinians pay more for their water. 

Mr. HAMILTON. Do you know what the difference is? 

Mr . MAFF. I have the figure, but not in my head. 

Mr. HAMILTON. It is about four times more? 

Mr. MAFF. I don't know. 

Mr. HAMILTON. If you have that information, we would like 

to have it, and perhaps you could call us and we will insert 

it into the record. 

Mr. MAFF. Sure. 

[The information follows: 1 

********* [ COMMITTEE IMSERT 1 ******** 
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Mr. HAMILTON. And Gaza is consuming water much faster 

than it is being renewed? 

Mr. MAFF. Yes. By about 70 MCM per year, and what is 

happening is that the Gaza aquifer is rapidly deteriorating. 

There is already water encroachment from the Mediterranean, 

and if that aquifer goes, that will have a very serious 

impact not only on the settlement, but could have an impact 

on the coastal plain aquifer in Israel, because there is a 

fairly strong likelihood, but not an absolutely proven one, 

that there is interchange there. That coastal plain aquifer 

is an Israeli aquifer. It is one of the two main aquifers. 

Mr. HAMILTON. Is there any indication there of seepage of 

salt water? 

Mr. MAFF. Mot for certain yet. But there is serious 

deterioration in the aquifer and it is reaching what is 

known as the red line. That is why water is being pumped 

from Lake Kinret to replace that water and the water from 

the Khamuk is being pumped to replace Lake Kinret. 

Mr. HAMILTON. Has anything been done to correct the 

problems? 

Mr. MAFF. Plans have been made to replenish that water 

and some efforts have been made to replenish it, but there 

is such a shortage that the effort has been diminished 

significantly and frequently interrupted. 

Mr. HAMILTON. Jordan is under water rationing now? 
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Mr. HAFF. Yes. 

Mr. HAMILTON. Is that the whole country? 

Mr. HAFF. Both urban and rural areas. 

Mr. HAMILTON. What are they doing immediately in the 

short term to try to get away from rationing? 

Mr. HAFF. Well, they are trying to generate new water 

from various sources, but that is very limited. They are 

trying to improve the delivery system of water. They have 

reorganized their water bureaucracy to make it more 

efficient, and they are also going over as rapidly as they 

can to drip irrigation. 

They are trying to re-line the water carriers and the 

irrigation systems. But they have very limited funds to do 

that and limited manpower. 

Mr. HAMILTON. Israel is using water from the Jordan River 

and from the Sea of Galilee? 

Mr. HAFF. Yes. 

Mr. HAMILTON. How polluted is the water south of the Sea 

of Galilee which Jordan might be able to use? 

Mr. HAFF. It is too polluted for Jordan to use. 

You have raised an important point here. We haven't 

talked about the problem of water quality, which is as 

serious an issue as water quantity, certainly in the river 

basins that we have all talked about. That must be 

addressed simultaneously. 
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There are already serious outbreaks of water-borne disease 

because of this pollution and it also diminishes the amount 

of water that is available . And unless that is addressed 

along with the population problems--all are interconnected . 

Mr . HAMILTON. Pollution comes from agricultural runoff 

and inadequate sewage systems and that sort of thing? 

Mr. MAFF. That is right, and industrial use and human 

offal . 

Mr. HAMILTON. Where is the greatest problem of pollution 

in this area? 

Mr . MAFF. In the Jordan basin? 

Mr. HAMILTON . The whole region. Do we have a big problem 

with pollution on the Mile? 

Mr . WATERBURY. Mo, although it is tremendous agricultural 

runoff in Egypt itself. But the Mile itself is reasonably 

clean . 

My colleague points out the problem of the snails and the 

disease vector that virtually all peasants who work in 

irrigated agriculture in the Mile basin have. 

Mr. KOLARS. The pollution problem that is coming up on 

the Euphrates is that the Hubler, the major stream in 

northern Syria, I believe will be seriously polluted once 

the a~ricultural projects north of the border dependent upon 

water from the Ataturk reservoir come on line. This will 

begin in 1991 if everything goes according to schedule, and 
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1639 will proba~ly reach serious proportions by 1995-1996. And 

1640 the errant is similar. 

1641 One of the most interesting cases, though, is that of the 

1642 Lepo itself, the city being so dependent upon the waters 

1643 from Lake Assad, and so it is in jeopardy at the present 

1644 time if anything happens to Lake Assad. 

1645 Mr. HAMILTON. Gentlemen, thank you very much . We 

1646 appreciate your contributions this morning, and the 

1647 subcommittee stands adjourned. 

1648 [Whereupon, at 10=40 a.m., the subcommittee adjourned.] 
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LAKE NASSER WATER LEVEL 
Meters 

Year ' AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL 

68-69 145.70 151.50 154.30 156.35 156.50 156.37 156.13 155.25 154.45 154.39 153.77 . 151.70 
69-70 151.11 156.38 160.73 161.23 161.10 160.69 160.43 159.77 158.86 158.38 157.36 155.48 
70-71 153.82 158.50 163.45 164.56 164.87 164.70 164.43 164.11 163.41 163.00 16227 160.72 
71-72 159.70 163.08 166.70 167.55 167.62 167.52 167.37 166.95 '· · 166.22 165.85 164.97 163.60 
72~73 162.49 163.56 164.56 165.26 165.04 164.66 164.13 163.47 162.51 161.88 160.96 159.55 
73-74 15820 161.43 164.77 166.18 166.24 166.00 165.77 165.19 164.33 163.64 162.88 161.60 
74-75 161.80 165.93 169.21 170.61 170.53 170.37 170.17 169.68 168.88 168.43 162.77 166.47 
75-76 165.60 169.34 173 .80 175.61 175.70 175.63 175.49 175.15 174.70 174.27 173.75 172.94 
76-77 172.43 174.43 176.22 176 .51 176.32 176.06 175.63 175.15 174.42 173 .95 173.41 172.37 
77-78 171.72 174.71 176 .52 176.97 177.21 176.82 176.48 176 .01 172 .22 174 .50 173 .83 172.94 
78-79 172.55 174 .91 176.35 177.41 177.26 176.88 176.66 176.19 175.68 175.29 174.73 173.78 
79-80 173 .03 174.42 175.47 175.95 175.76 175.42 175.08 174 .52 173 .88 173.38 172.86 171 .89 
80-81 171.29 174 .00 176 .06 176.22 176.07 175.68 175.29 174 .83 174.18 173 .73 173 .12 172 .05 
81-82 171.13 172 .95 175 .07 175.95 175.70 175.29 174.87 174.40 173 .69 173.23 172 55 171.45 
82-83 170.34 171 .04 172.10 172.49 172.32 171.79 171.14 170.46 169.77 169.24 168.46 167.16 
83-84 165 .84 166.94 169.22 169.68 169.77 169.39 168.93 168.43 167.64 167.03 166.77 164.70 
84-85 163.60 164.32 164.51 164.34 163.67 162.92 161.39 161.39 160.64 159.89 158.93 156.98 
85-86 156.38 159.08 163.78 164.34 164.10 163.61 163.29 162.53 161.61 160.86 159.98 157.96 
86-87 157.23 159.68 162.22 162.70 162.37 161.66 161.20 160.29 159.32 158.40 157.45 155.61 
87-88 154.62 . 156.10 158.16 158.37 158.41 157.92 . 157.68 156.90 155.93 155.30 154.06 151.60 
88-89 151.88 159.50 165.26 167.76 168.89 168.63 168.69 168.33 167.67 167.26 166.64 165.12 
89-90 164.45 166.13 168.75 169.71 169.78 169.50 169.34 168.84 168.08 167.5Y 166.93 165.24 
90-91 163.75 165.22 167.56 168.34 168.26 167.92 167.67 

No. ofpt. 23 23 23 23 23 23 23 22 22 22 22 22 
Mean 155.43 158.17 160.75 161.55 161.53 161.20 160.85 167.63 166.73 166.34 165.38 164.13 

Min 145.70 151.50 154.30 156.35 156.50 156.37 156.13 155 .25 154.45 154.39 153.77 151.60 
Max 173.03 174 .91 176.52 177.41 177.26 176.88 176.66 176.19 175.68 175.29 174.73 173.78 
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DISCHARGE BELOW ASWAN DAM 

. 

(billion cubic meter) 

Year .· AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JVN JUL TOTAL 
I 

68-69 6.10 4.17 3.80 3.39 3.24 2.90 3.70 3.97 3.66 4.87 6.57 7.71 54.08 
69-70 6.07 4.20 3.81 3 .64 3.39 3.06 3.98 4.99 3.92 5.42 6.52 6.72 55.72 
70-71 6.11 4.29 3.75 3.60 3.25 3.55 3.79 4.28 3.94 5.48 6.49 6.97 55.50 
71-72 622 4.45 3.78 3.67 3.30 3.43 4.02 4.24 · 4.04 5.30 6.54 7.00 55.99... 
72-73 630 4.24 3.74 3.62 3.02 3.62 3.52 4.38 4.00 526 6.59 7.00 55.29 
73-74 638 4.23 3.85 3.93 3.58 2.82 3.96 4.54 . 4.12 5.24 6.62 7.02 56.29 
74-75 626 4.03 3.91 4.06 3.51 3.19 3.86 4.53 4.19 5.08 6.42 6.74 55.78 
75-76 6.64 3.88 3.69 3.72 3.48 3.54 3.59 4.02 3.89 4.82 627 6.69 54.23 
76-77 5.88 4.03 4.03 3.93 4.03 3.91 3.66 4 .59 4.08 6.86 6.45 6.66 58.11 
77-78 5.84 4.16 4.34 4.19 4.91 4.45 4.32 5.23 5.40 5.66 6.32 6.93 61 .75 
78-79 5 .86 4.50 4.50 4.49 4.49 3.83 4.31 4.60 4.35 5.20 6.55 7.05 59.73 
79-80 5 .94 4.56 4 .03 3.80 3.83 3.53 4.03 4.41 4.14 5.03 6.43 7.02 56. 75 
80-81 5.98 4.45 3.91 3 .90 3.90 3.62 3.93 0.43 4.11 4.92 6.40 7.06 52 .61 
81-82 6.06 4.56 4.34 4.20 4.34 4.34 4.03 4.48 4.22 5.04 6.48 6.91 59.00 
82-83 6.11 4.56 4.34 4.20 4.34 4.36 3.92 4.41 4.31 4.77 6.51 6.90 58.73 
83-84 6.22 4.43 4.05 3.89 3.86 3 .81 4.11 4.34 4.16 4.81 6.51 6.90 57.09 
84-85 6.15 4.60 4.50 3.75 3.66 3.21 4 .04 3.96 4.07 4 .88 6 .68 6.89 56.39 
85-86 6.13 4.50 4.17 3.73 3.68 3.08 3.82 4.02 4.02 4.80 6.84 55.526.73 
86-87 . 6.13 4.56 4.08 3.48 3.57 2.90 3.74 3.94 3.94 4.69 6.94 6.82 54.79 
87-88 5.84 457 3.79 3.27 3.26 2.45 3.42 3.69 3.96 4.86 6.72 6.65 . 52.48 
88-89 5.96 4.37 3.53 3.23 3.12 2.49 2.22 3.95 4.08 5.11 7.23 7.88 53.17 
89-90 6.13 4.40 3.39 3.25 3.10 2.50 3.47 4.11 4.20 7.15 6.86 6.18 54.73 
90-91 6.18 4.35 3.44 3.21 3.07 2.30 

No.ofprL 23 23 23 23 23 23 22 22 22 22 22 22 22 
Mean 5.84 4.16 . 3.80 3.61 3.52 3.24 3.79 4.14 4.13 5.24 6.59 6.93 56.08 

. 
Min 5.84 3.88 3.39 3.23 3.02 2.45 2.22 0.43 3.66 4.69 627 6.18 52.48 
Max 6.64 4.60 4.50 4.49 4.91 4.45 4.32 5.23 5.40 7.15 723 7.88 61.75 

.. 



NET INFLOW TO LAKE NASSER 

Year AUG 

68-69 16.93 
69-70 . 18.13 
70-71 17.91 
71-72 16.79 
72-73 9.89 
73-74 15.95 
74-75 2053 
75-76 20.34 
76-77 15.80 
77-78 20.49 
78-79 17.71 
79-80 12 .97 
80-81 18.88 
81-82 14.44 
82-83 9.13 
83-84 1036 
84-85 8.66 
85-86 1338 
86-87 13.94 
87-88 9.41 
88-89 25.91 
89-90 1220 
90-91 11.42 

No. ofprL 23 
Mean 14.77 

Min 8.66 
Max 25.91 

SEP 

10.34 
16.40 
19.62 
17.44 

7.75 
15.47 
16.99 
24.22 
13.39 
13.68 
12.06 
10.01 
15.18 
15.36 
9.35 

13.60 
5.28 

13.31 
12.38 

9.96 
23.21 
14.68 
13.13 

23 
13.46 

5.28 
24.22 

OCT 

8.79 
5.33 
7.64 
7.06 
6.26 
8.96 
9.93 

13.06 
5 .60 
6.77 

10.31 
6.53 
4.77 
8.92 
6.17 
6.02 
3.89 
6.14 
5.66 
4.37 

12.96 
7.47 
655 

23 
7.07 

3.89 
13.06 

NOV 

3.78 
3.24 
4.72 
3.94 
2.83 
4.16 
3.72 
4 .19 
2.90 
5.53 
3.66 
2.81 
3.09 
2.90 
3.40 
4.28 
2.47 
2.87 
2.39 
3.38 
7.00 
353 
2.88 

23 
3.51 

2.39 
7.00 

(billion cubic meter) 

DEC JAN FEB MAR APR MAY JUN JUL TOTAL 

2.90 
2.15 
2.64 
2.91 
1.65 
2.67 
2.82 
3.12 
2.63 
2.76 
2.39 
2.06 
1.86 
2.21 
1.89 
2.22 
0.77 
1.99 
2.28 
1.90 
2.87 
1.89 
1.69 

228 
228 
2.58 
2.84 
1.71 
1.99 
233 
2.81 
1.67 
2.61 
2.64 
1.76 
159 
2.16 
1.43 
1.85 
126 
1.99 
1.43 
1.73 
2.74 
1.81 
132 

156 
2.00 
2.64 
2.39 
1.25 
1.87 
1.75 
1.82 
1.17 
1.78 
1.77 
1.12 
1.53 
1.59 
0.97 
2.06 
0.97 
1.28 
1.00 
1.39 
3.40 
1.35 

2.05 
2.29 
1.88 · 
1.47 
1.16 
1.44 
1.11 
1.68 
0.79 
1.12 
1.90 
1.11 
1.05 
0.86 
1.44 
1.17 
1 .68 
1.06 
1.02 
1.23 
1.31 
0.99 

.. 
1; .•. 

352 
258 
2.55 
2.66 
1.94 
1.71 
2.34 
1.65 
1.65 
1.66 
2.11 
1.63 
1.83 
1.92 
2.03 
3.22 
1.70 
1.71 
1.30 
2.41 • 
2.48 
2.20 

3.43 
2.69 
3.07 
2.13 
2.41 
2.67 
2.42 
2.17 
2.16 
2.21 
2.50 
2.47 
1.87 
1.78 
1.53 
1.92 
2.02 
2.18 
2.14 
1.88 
2.7Z 
2.99 

2.05 
1.74 
1.66 
1.69 
236 
2.48 
1.40 
2.24 
1.44 
1.89 
1.65 
1.89 
1.33 
1.41 
1.35 
0.80 
1.86 
0.97 
223 
133 
1.63 
0.88 

6.47 
2.77 
3.91 
3.28 
3.11 
7.64 
351 
4.29 
3 .66 
5 .10 
3.30 
4.32 
2.91 
2.05 
1.89 
3.03 
5.33 
4.83 
4.44 
7.24 
5.47 
1.55 

64.10 
61.60 
70.82 
64.60 
42.32 
67.01 
68.85 
81 .59 
52.86 
65 .60 
62 .00 
48 .68 
55.89 
55 .60 
4058 
50.53 
35.89 
51.71 
50.21 
46.23 
91.70 
5153 

23 
2.20 

23 
1.98 

22 
1.67 

22 
1.36 

22 
2.13 

22 
2.33 

22 
1.65 

22 
4.10 

22 
. . 58.18 

0.77 
3.12 

126 
2.84 

0.97 
3.40 

0.79 
2.29 

1.30 
3.52 

1.53 
3.43 

0 .80 
2.48 

155 
7.64 

35 .89 
91.70 



I • 

LAKE NASSER GROSS STORAGE 
(billion cubic meter) 

Year AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL 

68-69 . 29.42 40.25 46.42 51.41 51.80 51.46 50.84 48.70 46.78 46.64 45.19 40.67 
69-70 39.43 51.49 63.69 6521 64.81 6357 62.79 60.81 58.11 56.76 54.04 49.25 
70:.71 . 4530 57.10 .72.43 76.32 77.43 76.82 75.85 74.70 72.29 70.90 68.49 63.66 
71-72 60.60 71.17 84.16 87.45 87.72 8733 86.74 85.11 li·:· 82.34 80.96 77.79 72.94 
72-73 6922 72.80 76.32 78.84 78.04 76.68 74.77 7250 69.28 23.00 6438 60.16 
73-74 5626 65.83 77.07 82.18 82.41 8150 80.67 7858 . 75.49 73.08 7050 66.36 
74-75 66.98 81.25 94.20 100.22 99.88 99.19 98.33 96.22 92.81 90.96 8830 83.29 
75-76 80.06 94.76 -115.10 124.47 124.94 12458 123.85 112.08 . 119.74 11750 114.85 110.82 
76-77 108.42 118.34 127.69 129.25 128.23 126.82 124.58 122.08 118.28 115.85 113.15 105.14 
77-78 105.14 119.79 129.31 131.74 133.08 130.93 129.09 136.55 122.44 118.70 115.25 110.82 
78-79 108.99 120.83 128.39 134.20 I33.36 131.25 130.06 I27.53 I24.84 122.06 119.90 115.00 
79-80 III25 I 18.28 123.74 I26.24 I25.25 127.48 121.72 118.80 I I5.50 113.00 110.44 105.90 
80-81 I032I 116.IO I26 .82 127.69 I26.88 124.84 112.81 I20.42 I 17.04 114.75 111.70 106.63 
81-82 102.49 110.87 121.66 I26.24 I24.94 122.81 120.62 118.18 114.55 112.25 108.99 103.93 
82-83 99.06 102.08 106.87 108.70 107.90 105.46 102.53 99.58 96.61 94.33 91.09 85.92 
83-84 80.92 85.07 94.25 96.22 96.61 94.98 93.01 90.96 87.80 85.42 8253 76.82 
84-85 72.94 75.45 76.14 7552 73.18 70.74 68.79 65.7I 63.43 61.17 5830 53.48 
85-86 51.49 58.74 73.55 7552 74.66 72.97 71.89 69.35 66.39 64.08 61.47 55.60 
86-87 53.70 60.5I 68.33 69.91 68.82 6655 65.12 62.37 59.46 56.82 5427 4956 
87-88 47.19 50.76 56.15 56.74 56.35 55.95 54.87 52.84 50.37 45.82 45.84 40.46 
88-89 41.05 60.00 78.84 92.03 92.03 91.74 92.03 90.55 87.91 . 86.31 83.93 78.33 
89-90 75.92 81.99 92.28 96.35 96.65 95.45 94.76 92.64 89.53 8752 85.03 78.76 
90-91 73.45 78.69. 87.48 90.59 90.27 88.89 87.39 

No. ofpt. 22 23 23 23 23 23 23 22 22 22 22 22 
Mean 73.1382 78.8461 88.4091 91.8457 91.5204 90.3957 88.5097 90.7393 87.7722 83.5401 82.9741 77.8864 

Min 29.42 40.25 46.42 51.41 51.80 51.46 50.84 48.70 46.78 23.00 45.19 40.46 
Max 11125 120.83 129.31 134.2 133.36 13125 130.06 136.55 124.84 122.06 119.9 115 
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RPTS STEIM 

DCMM SWAMMER 

HEARIMG OM MIDDLE EAST WATER ISSUES 

IM.THE 1990s 

Tuesday, June 26, 1990 

House o£ Rep~esentatives, 

Subcommittee on Eu~ope and the Middle East, 

Committee on Fo~eign A££ai~s, 

Washington, D.C. 

The subcommittee met, pu~suant to call, at 9:00 a . m. in 

Room 2200, Raybu~n House O££ice Building, Hon . Lee H. 

Hamilton [chai~man o£ the subcommittee] p~esiding . 
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1 9 P~esent: Rep~esentatives Hamilton, Gilman, Smith, and 

20 Lukens. 
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31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

Mr. HAMILTOM. The meeting of the subcommittee will come t 

order. The Subcommittee on Europe and the Middle East meets 

today in open session to discuss Middle East water issues in 

the 1990s. This is the third hearing in a series of 

hearjngs on issues in the Middle East in the 1990s. 

The subcommittee would like to examine a number of issues, 

including assessment and projections of the water shortages 

in the Middle East; potential international disputes 

relating to water sharing problems and riparian rights; how 

the water issue will affect the political and economic 

situation in the region in the coming years; and analysis of 

the problems related to the Mile, Jordan, and Euphrates-

Tigris Rivers. 

Our witnesses today are Professor John Waterbury, Woodrow 

Wilson School, Princeton University; Professor John Kolars, 

Department of Geography, University of Michigan; and 

Professor Thomas Maff, University of Pennsylvania. 

Gentlemen, we welcome you before the subcommittee . Your 

prepared statements will be entered into the record in full. 

I would like to ask that you liait your opening remarks to 

five or ten minutes, so that we may turn quickly to 

questions from Members. 

Professor Waterbury, you may proceed. 

I think you are aware we have a special session of the 

Congress at 11:00 this morning, so we will have to adJourn 
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46 shortly before that, probably, in order to permit Members 

47 time to get to that. So I would like to ask you to make 

48 your opening statements relatively brief, if you would. 

49 Professor Waterbury. 
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STATEMENT OF PROFESSOR JOHM WATERBURY, WOODROW WILSON 

SCHOOL, PRIMCETOM UNIVERSITY 

Mr. WATERBURY . Mr. Chairman, there are nine sovereign 

nations that lay claim to some portion of the Mile Basin. 

In any efforts to bring about basin-wide coordination in the 

use of the river's waters, all nine would rightfully have 

some say, and conceivably veto power, as well. 

However, only two countries in the system are dependent 

upon its waters for their livelihood and survival. Egypt, 

the downstream state, is utterly dependent upon the Mile for 

life itself and the food and hydropower that sustains its 

economy. Egypt does not add a single drop to the Mile; it 

can only take . 

The Sudan, which, unlike Egypt, has substantial rainfed 

agriculture, is less dependent upon the river, but its betst 

soils all lie within the catchments of the Blue and White 

Miles, and they are ideally suited for irrigated 

cultivation. 

The seven remaining countries either have abundant 

rainfall or other sources of river and lake water . They are 
. 

relevant only in that they can, potentially, affect the size 

and quality of the discharge that ultimately reaches Sudan 

and Egypt. 
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Also given their location upstream or at the headwaters of 

the sources of the Blue and White Miles, they would have to 

be coaxed into any plans to use their territories for 

storage projects that would benefit mainly Egypt and the 

Sudan . 

Of these seven countries, three are of crucial importance 

both for what they could do to alter the discharge of the 

river, although that is the most remote of all 

possibilities, and for what they could do to facilitate 

water storage on their territories . 

They are Ethiopia, which controls Lake Tana and the 

headwaters of the Blue Mile and the Atbara, together 

providing about 60 percent of the total discharge of the 

Mile; and Uganda and Zaire, which share Lake Albert, now 

known as Lake Mobutu . This lake could one day be a aajor 

storage site for c~ntrolling the discharge of the White 

Mile . 

At present, there is only one treaty binding any of the 

riparian states in the use of the Mile . It is the 1959 

agreement signed by Egypt and the Sudan prior to 

construction of the Aswan High Dam. 

These are the bare facts of the geopolitics of Basin. Let 

ae tuin to the dynamics of the situation . First, there is 

today no major problem facing any countries of the Basin so 

far as water supply is concerned. But that should not be 
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taken as good news. 

The only ~eason why the~e is not a majo~ p~oblem is 

because most of the states in the Basin have been in ch~onic 

political disa~~ay and hence incapable of financing and 

implementing the ag~icultu~al p~ojects that would have laid 

new claims on Mile wate~. 

Uganda has sca~cely had a state since the collapse of Idi 

Amin, and Ethiopia and the Sudan have been in the th~ows of 

civil wa~ fo~ decades. Only Egypt has maintained a stable 

policy, and only Egypt is using the wate~ available to it to 

the maximum. 

We~e it not fo~ the political and economic collapse of 

some of the key acto~s. the supply situation could be t~uly 

g~im. While it is always haza~dous to make p~ojections of 

climate and ~ainfall, it nonetheless appea~s to be the case 

that the~e is a secula~ decline in the amount of wate~ 

annually discha~ged in the Mile system. 

The~e is conside~able va~iance a~ound the aean, but the 

mean discha~ge t~end is down. We don't know how long that 

may last, but in the coming decades, it would seem to make 

good sense to plan on less wate~. 

ro~ Egypt that has meant elabo~ating two st~ategies. One, 

that iavo~ed by most Egyptian leade~s until ~ecently, has 

been to pu~sue coo~dination with upst~eam neighbo~s in the 

While Mile Basin in o~de~ to sto~e wate~. regulate 
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125 discharge,•and reduce surface evaporation in the Sudd Swamps 

126 of the Southern Sudan. 

127 This strategy led to the partial construction of the 

128 Jonglei Canal. A project that had to be abandoned after the 

129 Civil War flared up once again in the Southern Sudan after 

130 1983. It is still Egypt's hope that one day, using Lake 

131 Mobutu for storage, there will be two canals through the 

132 Sudd Swamps, adding a net benefit of about 10 percent of the 

133 river's annual discharge . 

134 Faced with the unending turmoil in the Sudan and Uganda 

135 and some indifference in Zaire, Egyptian leaders have begun 

136 to emphasize the second strategy. That is to increase the 

137 efficiency with which water is used in Egypt itself. 

138 In some ways, this is a far aore difficult challenge. It 

139 requires retraining the Egyptian peasant in the ways in 

140 which he or she uses irrigation water. It means lining 

141 thousands of miles of canals in order to reduce seepage. It 

142 means introducing costly drip irrigation systems and 

143 pursuing efforts to use drainage water for irrigation . 

144 The effort would only make sense were Egypt to shift most 

145 of its agricultural base to the production of high value 

146 crops destined largely for export. There is really no 

147 alternative today to the pursuit of this strategy, but ~t is 

148 not one that can be implemented rapidly. 

149 Let me close with a few observations concerning Ethiopia . 
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Mythology abounds as to Ethiopia's capacity to shut off the 

Blue Mile. The absence of storage sites that would not be 

subject to rapid siltation, the prohibitive cost of any 

possible projects, and the fact that Ethiopian agricultural 

development has been concentrated in the eastern watershed 

of the Highlands and in the south of the country would seem 

to make very remote any kind of project that could 

substantially reduce the flow of the Blue Mile and Atbara 

before they enter the Sudan. 

Mr. Chairman, until the key countries of the basin enjoy 

stable government, there can be little progress toward 

negotiated understandings on basin-wide coordination in the 

management of the Mile. But were such governments to 

emerge, ready to take up the task of developing their 

countries, then the pressure on water available in the Mile 

could become acute. 

Unlike the situation in the Jordan and Euphrates, however, 

that development is not close at hand. 

Thank you. 

[The statement of John Waterbury follows: 1 

******* INSERT 1-1 ******* 
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Mr. HAMILTON. Thank you. 

Dr. Kolars. 

STATEMENT OF PROFESSOR JOHK KOLARS, DEPARTMENT OF GEOGRAPHY, 

UNIVERSITY OF MICHIGAN 

Mr. KOLARS. Thank you, Mr. Chairman. 

I would like to begin by laying out a little of the 

general problem within the Middle East and proceeding then 

to the Euphrates. 

The Arabic speaking peoples of the Middle East and Korth 

Africa seem to face a crisis of such dimensions that all 

others which have gone before will seem simply by 

comparison. Water-related events in the Middle East 

(including Korth Africa) including growing domestic 

shortages and the possible unilateral control of 

international streams by one or another country, are being 

noted with increasing frequency by the world press. 

Domestic security, food for growing populations, 

settlements of territorial disputes such as that over the 

West Bank and the Golen Heights, as well as the continued 

well-being of governments which have invested huge sums in 

develo~ment schemes dependent upon ample supplies of 

groundwater, are all at stake. 

By examining in some detail one of the sources of water 
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upon which Middle Eastern people depend, another example 

should suffice to emphasize the urgency of the situation. 

Over SO percent of all the population in the Middle East and 

Korth Africa, excluding the Maghreb, depend either upon 

water from rivers which cross an international boundary 

before reaching them or upon desalinized water and water 

drawn from deep wells. 

More startling, two-thirds of all Arabic-speaking people 

in the same region depend upon river water which flows to 

them from non-Arabic-speaking countries, while another 24 

percent live in areas with no perennial surface streams 

whatever. 

That is, the latter must rely upon either well water from 

rapidly depleting sources or upon seawater which is 

expensive to purify in sufficient quantities and expensive 

to pump to its places of use. 

These water dependent populations are increasing rapidly 

in number. World Bank data show a total population of 217.4 

million in 1983 in the area under discussion. It is 

conservatively estimated that by the year 2000, less than a 

decade away, an additional 119.6 million will be added to 

this figure, a population increase of 55 percent. 

r·would add parenthetically that within the Mile Valley of 

Egypt, there are one million new Egyptians every eight to 

nine months. That is births over deaths. Mot only will 
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222 these people need water to drink but water for industry and 

223 all the uses that occur within cities. 

224 They also need irrigation water to grow as much of their 

225 food as possible before turning to what they may view as 

226 potentially unreliable imports . 

227 Americans will appreciate this better if they consider 

228 arid West, the states of Korth Dakota, South Dakota, 

229 Nebraska, Kansas, Oklahoma, Texas, Montana, Wyoming, 

230 Colorado, Hew Mexico cover 1,115,000 square miles. The 

231 Arabian peninsula south of the Jordanian-Iraqi borders has 

232 an area slightly larger of 1,160,000 square miles within 

233 which not a single permanent surface stream is found. 

234 If we add riverless Libia, the Arabian world would toll 

235 1,839,000 square miles. To match this in American, we would 

236 have to add all of the remaining western states plus 

237 Minnesota to the list . 

238 Furthermore, one must remember that within these so-called 

239 arid American states are the sources of the Missouri, 

240 Colorado, Snake, Rio Grande, Platt Canadian, Pecos and 

241 Arkansas Rivers, as well as numerous other streams and, of 

242 course, the source of the Mississippi in Minnesota . I don't 

243 want to leave that out. 

244 'et me say that the Euphrates River is a case in point . 

245 Petroleum-poor Turkey, driven by its need for new sources of 

246 energy, has turned to the hydroelectric potential of its 
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many rivers, the greatest of which is the Euphrates. 

During the time when Arab oil was very expensive. Turks 

were importing up to $4 billion worth of petroleum a year, 

mostly from Arab states and Iran, and even now it will cost 

two-and-a-hal£ million dollars, approximately. 

With this end in mind, Turkey has undertaken a gigantic 

development program on that river. The Southeast Anatolia 

Development Project (Turkish acronym GAP) is intended not 

only to provide hydropower but also to earn foreign exchange 

to be raised on over a million hectares of land (1 ha equals 

2.47 acres) irrigated with water drawn from the river. 

I£ all these projects planned for GAP are to be realized, 

the flow of the river into Syria will be reduced by over 50 

percent. 

Turkey is well on its way to accomplishing -a major part of 

GAP. The Keban Dam farthest upstream is already in place 

and producing electricity. Hext downstream, the Karakaya 

Dam, which came on line in 1989, is also meant for 

hydroelectric production . 

Biggest of all, the Ataturk Dam is nearing completion 

downstream from the other two. The Ataturk will be the 

fourth or fifth largest dams of its kind in the world and 

will !e used not only to produce hydro-electricty but also 

the waters impounded on its reservoir could eventually 

irrigate more than 900,000 hectares. 
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Of this amount, 157,000 ha on the Harran Plain just north 

of the Syrian border are scheduled to receive water 

beginning in 1991. To complicate matters further, return 

flow from these fields may bring added pollution to 

Euphrates waters making them more difficult or impossible to 

reuse farther downstream. 

Mor is this the entire story. Syria, the next downstream 

user, has similar needs for electricity and irrigation. It 

is attempting to meet these demands by means of the Tabqa 

CAth-Thawra) Dam which it completed in 1974, as well as with 

several smaller dams on the main stream and along its major 

tributary in Syria, the Khabur River. 

Perhaps 300,000 hectares of land will be irrigated in this 

way. Further depletion of river water plus further 

pollution is inevitable. The Euphrates third riparian 

partner is Iraq, farthest downstream and historically the 

first and largest user of the river's water. As many as a 

million hectares of irrigated land in this latter country 

may be jeopardized in the near future by shrinking supplies, 

as well as by increasing pollution from both upstream users. 

Because as much as 98 percent of the Euphrates water has 

its source in Turkey and most texts allot 12 percent of the 

riverrs flow to Syrian tributaiies, I can show that as much 

as 10 percent of that 12 percent originates from Syrian 

springs which have their catchments on the north in Turkey 



MAJ'IE: HFA177030 PAGE 15 

297 

298 

299 

300 

301 

302 

303 

304 

305 

306 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

318 

319 

320 

321 

where pumping of the groundwater could possibly diminish or 

staunch their flow. 

Syria and Iraq find themselves in similar and unenviable 

situation~ when on January 13 of this year Turkey began 

filling it at a Turkey reservoir, the flow of the river into 

Syria and Iraq was reduced to a trickle for 30 days. 

Turkey had previously guaranteed a continuous flow of 500 

cubic meters per second across the border into Syria. Prior 

to January, this amount has been increased for a time to 750 

ems, but the overall impact of the cutoff, according to the 

Syrians and the Iraqis was disastrous . 

Electric power was curtailed in Syria, and both downstream 

countries had to ration river water for domestic and farm 

use. Moreover, this brief interruption of river flow 

accounted for only a tiny fraction C3 percent to 5 percent) 

of the reservoir's total capacity. 

This is a point worriedly stressed by both the Iraqi and 

Syrian governmants as to how the reservoir will be filled in 

the near future, so this seems to me to be a possible 

£lashpoint in the while situation . 

The Turks, on the other hand, have responded with an idea 

which I think has more merit than it is often given credit 

for; Yresident Ozal's so-called peace pipeline, in which he 

proposes that the Turks would give surplus water, of which 

they have a large quantity, to their neighbors to the south 



KAME: 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

342 

343 

344 

345 

346 

HFA177030 PAGE 16 

by means of twin pipelines, one which would go along the 

western side as far as Mecca and another which would go 

along the eastern side of the peninsular as far as Sharjah. 

To date, the Arab nations which have been approached on 

this have shown very little interest, possibly because they 

feel it would be placing them in the hands of an ancient 

adversary. 

On the other hand, the Turks certainly have been dependent 

upon the Arab oil nations for petroleum and for the loans, 

short-term loans to buy that petroleum. This, if one had 

time, one could go into the whole problem of delusion of the 

underground water resources upon .which Saudi Arabia and 

other peninsula states must depend. 

However, time is short, so I won't do that, and instead 

close by saying that there are ways out of this situation 

many similar to those suggested by Professor Waterbury, 

mostly the parsimonious use of water, and a realistic view 

of how these shortages can occur. 

I call attention to our problems with the Oglalla aquifer 

on our great planes. In any event, the need for attention 

to this matter is extreme, and I don't think we have much 

time before a crisis emerges. 

Thank you very much, Mr. Chairman. 

[The statement of John Kolars follows: 



347 

KAME: HFA177030 PAGE 17 

******** INSERT 1-2 ******** 



MAJ'lE : HFA177030 PAGE 18 

348 l'lr. HAI'IILTOM . Thank you. 

349 Dr. Maff. 
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RPTS STEIH 

DCMH SWAHHER 

Mr. HAFF. Thank you, Mr. Chairman. 

Mr. Chairman, it seems to me that the major implication of 

what my colleagues have been saying is in so arid a region 

of the Middle East, water is the ultimate survival issue, 

and in an area where trust is so low among the areas' 

nations and conflicts so rife, problems of water sharing are 

intensifying existing rivalries. 

As usage demands increase, water scarcity and sharing will 

soon become the two most impo~tant issues in the Middle 

East. American and Middle Eastern policymakers will ignore 

or undervalue the issue of water only, at grave peril to 

their national interests. 

The Jordan River Basin is an excellent case study of the 

exigency of water issues in the Middle East. The countries 

are involved in the Jordan River Basin. Jordan and Isreal 

are the primary riparians. Syria is also an interested 

party since a branch of the Yarmuk, a tributary to the 

Jordan, has its headwaters in Syria. I 
The threat of a water crisis in the Jordan River Basin has ! 

been growing more serious for some time. If it is not 

eased,· it is highly probable that destabilizing domestic 

strife will erupt soon, most likely in Jordan first, with 

major regional and international repercussions. 
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Very serious problems of water scarcity and quality in the 

Jordan Basin are the basis for this crisis. The basin's 

principal riparians, Jordan and Isreal, have been consuming 

about 115 percent of their total usable water stocks. 

The prognosis is for continuing water shortages and over-

exploitation of water supplies in both the short and long 

term; that is, through 2015, unless immediate drastic and 

politically difficult basin-wide remedial actions are taken . 

The effects of ongoing water deficits, already severe in 

the Jordan basin, are cumulative and can quickly become 

irreversible. Meither known natural sources nor water 

technologies, now or in the foreseeable future, have the 

capacity to general enough new usable water in needed 

quantities at an affordable cost. 

Failing a solution of scarcity, both Israel and Jordan 

will have to curtail their social and economic development. 

The result will be heightened competition among riparians 

and among domestic sectors within each country for 

decreasing amounts of water with concomitant destabilizing 

consequences, not the least being a significant rise in the 

probability of an outbreak of warfare between Jordan and 

Isreal, which would almost certainly involve other Arab 

states. 

Obviously, the stakes in a basin-wide solution to the 

problems of scarcity are very high for both Jordan and 
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Is~eal. Between now and 2015, Jo~dan's population is 

p~ojected to g~ow by 178 pe~cent f~om the cu~~ent 2.7 

million to 7 million. That is a ~ate about 2.5 times highe~ 

than it should be in ~elation to the wate~ and economic 

~esou~ces of the basin. 

If this g~owth ~ate continues without an inc~ease in wate~ 

supplies, st~ingent conse~vation and d~amatic changes in 

p~esent habits of consumption, Jo~dan will be unable to 

suppo~t a population that la~ge. 

Even if Jo~dan eventually const~ucts the planned Unity Dam 

(assuming that the cu~~ent U.S.-mediated negotiations 

between Jo~dan and Is~ael ove~ the dam's const~uction 

succeed), Jo~dan will still suffe~ an annual wate~ sho~tage. 

Although Is~ael's population g~owth is significantly lowe~ 

than that of Jo~dan and the Occupied Te~~ito~ies, Is~aelis 

consume five to six times mo~e wate~ pe~ capita than thei~ 

neighbo~s: 280-300 lite~s pe~ capita pe~ day (1/c/f). 

Among the most politically cha~ged implication of the 

basin's wate~ sho~tage is whethe~ Is~ael will be able to 

abso~b successfully the anticipated one million Russian-

Jewish emig~es. At p~esent, it is unlikely that the~e will 

be enough wate~ on Is~ael's side of the basin to abso~b a 

milli~n people consuming wate~ at the ~ate of 280 1/c/d. 

The wate~s of the Occupied Te~~ito~ies a~e al~eady being 

ove~-exploited at the ~ate of about 100 mcm/yea~. Allowing 
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large numbers of emigres to settle there would only 

intensify current problems. 

Because of the current disparity in power among the Jordan 

basin's riparians--Jordan, Israel, and Syria--there appears to 

be no immediate prospect of water-based warfare. However, 

water issues are central to the strategic planning of all 

the basin's riparians; water has become significantly 

militarized and water problems contribute importantly to the 

basin's interriparian tensions. The potential for open 

conflict over the basin's diminishing water stocks is 

rising. 

If current policies and patterns of consumption in Jordan 

and Israel persist, a mounting series of water crises will 

be touched off before the end of the decade, perhaps as ear 

as 1995-97, particularly if economic conditions deteriorate 

further or there is a drought Cwhich is almost certain given 

the drought history of the basin) . 

The severity of the crisis could break present restraints 

on conflict. If that occurs, water will combine with other 

underlying forces of instability and hostility among the 

basin's riparians, and water-driven warfare will almost 

certainly ensue, spilling out into the region beyond the 

basin: 

King Hussein has stated privately that although he could 

conceive of few reasons to go to war with Israel, he could 
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be compelled to fight over water despite the almost sure 

prospect of defeat. 

Unless Israel and Jordan are able very quickly to devise 

effective policies for the reduction of water consumption, 

they will be unable to meet the developmental needs of their 

societies. 

Consequently, rather than warfare among riparians in the 

immediate future (which is certainly possible), what is more 

likely to ensue from water-related crises in this decade is 

internal civil disorders, changes in regime, political 

radicalization, and instability. All of these developments 

would have a negative effect on U.S. interests. 

The water in the Occupied Territories has become so 

integral to Israel that the delicate balance of Israel's 

water system has become dependent on the water system in the 

Territories. 

In needy times, which is more and more the situation, 

Israel satisfies up to 35-40 percent of its water needs from 

the West Bank and Gaza; in the past, an average of one-

quarter of the nation's supply has normally come from the 

Territories. 

It is inconceivable that an Israeli government would ever 

give up any priority of the Occupied Territories without an 

effective plan, replete with a full array of guarantees and 

inducements, that gives Israel secure and permanent access 
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to sufficient quantities of the Territories' waters or 

guaranteed access to other comparable sources in the area 

(probably the Litani River in Lebanon. 

In fact, owing to serious shortages, Israel is presently 

conducting a large-scale operation of trucking water to 

Israel from the Lithani River, which lies entirely within 

sovereign Lebanese territory. 

Again, in this context, it is useful to recall the 

challenge that scarcity poses for Israel in its efforts to 

absorb a million emigres within five years without first 

mitigating her water problems . 

It might eventually be possible to overcome Israel's 

security arguments for retention of the Territories, but the 

hydrological arguments will persist unless the water issue 

is settled. It is water, in the final analysis, that will 

determine the future of the Occupied Territories, and by 

extension, the issue of conflict or peace . 

American Middle East interests are directly and 

substantial engaged by the hydropolitics of the Middle East. 

The U.S. is committed to a pivotal role in the peace-

seeking process, and water issues in the Jordan basin are a 

basic determinant of whether that process will succeed or 

fail . · 

IJordan is a moderate Arab friend of the u.S. whose monarch · 

Ihas consistently sought peaceful, negotiated settlement of 
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the A~ab-Is~aeli p~oblem. If Jo~dan's wate~ p~oblems 

ove~whelm the cu~~ent ~egime, it will almost ce~tainly be 

~eplaced by a mo~e ~adical, hostile, conf~ontational one. 

Mot only would the U.S. have lost an impo~tant mode~ate 

f~iend, the changes of open wa~fa~e would be inc~eased and 

the U.S. policy of p~otecting and maintaining Is~ael's 

secu~ity would become mo~e difficult. These a~e the kinds 

of stakes the U.S. has in the ~egion's wate~ p~oblems. 

If the hyd~ological p~oblems of the ~egion a~e to be 

mitigated in time to avoid conflict, the U.S. must play an 

immediate, sustained, cent~al and genuinely even-handed 

~ole, acting mainly as a facilitato~/mediato~, p~oviding 

necessa~y inducements and gua~antees fo~ ag~eements, as well 

as mobilizing and wo~king with othe~ outside pa~ties to 

assist in the effo~t. 

Also, the U.S. must be p~epa~ed to p~ovide, p~efe~ably in 

conjunction with othe~ powe~s, sufficient, st~ictly 

dedicated financial ~esou~ces to make possible the economic 

~est~uctu~ing essential to solving the ~egion's wate~ 

p~oblems without unbea~able political and socio-economic 

ha~dships. 

Obviously, the most suitable and effective solution to the 

basinPs p~oblems and indeed to the basins of the othe~ ~ive~ 

systems in the a~ea would be basin-wide autho~ities with 

enough independence, powe~, expe~tise and funds to allocate 
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and regulate the sharing of water . 

In the U.S., as in the mid-eastern countries, the issue of 

international fresh water use, allocation, preservation 

suffers badly from fragmentation . In this regard, there is 

something significant the United States can do to serve its 

own interest and simultaneously those of riparian nations 

globally. That is, the formation of a special interagency 

group encompassing both the executive and regulative 

branches to coordinate American policy formulation in the 

realm of international fresh water issues. 

This group should serve functions of coordination, data 

collection, policy and project assessment, education, and 

review. It could also be an international data 

clearinghouse and a reservoir of international expertise. 

Its purview should include a technological, political, 

socio-economic, strategic, and legal dimensions of 

international water use issues. 

Thank you, Mr. Chairman. 

[The statement of Thomas Maff follows: J 

******** INSERT 1z-1 ******** 
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RPTS STEIH 

DCMH HALL 

Mr. HAMILTON . Thank you very much. We will proceed to 

questions  under the five-minute rule. 

I have in front of me several statements, and I just want 

to get your reaction to them all, by leaders in the Middle 

East, one from a Minister of State for Foreign Affairs in 

Egypt who says that the next war in the Middle East will be 

over the waters of the Mile, not politics. 

A director of Israel's Agricultural Ministry declared that 

if the people of the region are not clever enough to discuss 

a mutual solution to the problem of water scarcity, war is 

unavoidable. 

And then a director of Jordan's Water Research Center says 

the Middle East is living on a water time bomb. It could 

explode at any time. 

What about it? I take it from your statement, Dr. Haff, 

that would agree with those assessments? 

Mr. HAFF. Hot entirely. It makes it sound as though we 

are on the precipice of warfare, and that isn't the case. 

For example, in the Jordan Basin, if Syria and Jordan and 

Israel were more closely matched in power and interest and 

status; we probably would be at war by now over water. 

But the fact is there is that disparity. There is another 

factor mitigating against immediate warfare; that all of the 
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parties c~ncerned don't want to go to war over water, and in 

fact in a number of combinations, usually in bilateral 

combinations, they are all talking to each other and they 

are talkihg about the water problem. 

Mr. HAMILTON . So you find those statements an 
. 

exaggeration? 

Mr. HAFF. Yes, but not impossible. 

Mr . HAMILTON. Dr . Waterbury, Dr. Kolars, how do you 

respond to those assessments? 

Mr. KOLARS. I think that Dr. Haff is correct that we 

don't have to worry about it tomorrow, but within the 

decade. I think it might not be the Mile, it might be 

another source . I believe that probably the most stressed 

country at the present time is Jordan and that its resources 

are fast being depleted . 

Mr. HAMILTON. That is your assessment too, isn't it, Dr . 

Haff? 

Mr. HAFF. Yes. 

Mr. KOLARS. On the other hand, the whole question of the 

Euphrates River is a very, very important one. It has made 

the headlines very recently because of the new developments 

there and the shutting off of the river in January for 30 

days.· This may bring the Arab states closer together and 

give them some focal point upon which to reach agreement on 

a number of things. 
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On the othe~ hand, this might place them in opposition to 

Tu~key, and this would be unfo~tunate. 

M~. HAMILTON. So if you look at the Mile, the Euph~ates, 

Tig~is, and the Jo~dan, the most difficult immediate p~oblem 

is the Jo~dan? 

Mr. KOLARS. Yes, si~. If you will ~efe~ to the 

statement, on the last page the~e is a quotation f~om the 

Is~aeli p~ess which makes that ve~y evident, that no 

solution to the West Bank can be found unless the wate~ 

p~oblem is solved . 

M~. HAMILTON. D~. Wate~bu~y. do you want to give us you~ 

assessment? Do you ag~ee with D~. Kola~s and D~. Maff? 

M~. WATERBURY. I think in the way they have weighted the 

th~ee situations, yes . I would comment on the ~ema~k by the 

Egyptian Ministe~ of State fo~ Fo~eign Affai~s on the 

possibility of wa~ in the Mile, I am not quite su~e what he 

has in mind. The~e have been these ~umo~s of some Is~aeli 

effo~ts with the Eu~opeans to const~uct a la~ge dam 

somewhe~e on the Blue Mile. 

This pe~iodically su~faces. I f~ankly don't take them 

te~~ibly se~iously . I don't think ~elative to the othe~ two 

basins that the~e is any kind of immediate conflict 

situation eme~ging in the Mile. 

M~. HAMILTON. If you look at the sou~ces of ou~ wate~ 

p~oblems, is it a combination of facto~s that b~ing it on o~ 
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does one o:r two stand out fo:r you? Obviously there a:re 

limited amounts of water. Several of you mentioned the fact 

that we have had very poor management of the water that is 

there . Y·ou have got explosive population growth, 

urbanization, agricultural :requirements, a lot of things 

that enter into the water problem. 

Does anything stand out o:r is it :really a combination of 

these things and others as well? 

l'l:r. HAFF. Basically it is not enough water, and since 

water is so cross-cutting an issue--it is involved in 

virtually all socioeconomic and political policymaking in 

one degree o:r another--it has to be a combination . 

l'l:r. HAI'IILTOH. But the countries themselves a:re not 

efficient in their use of water, is that correct too? 

l'l:r. HAFF. Ho, they aren't. It is not that they a:re 

altogether inefficient either. It is just that they a:re not 

as efficient as the crisis and the scarcity :requires them to 

be . 

l'l:r. HAI'IILTOH. Is it true that two thirds of the water 

supply allocated to the cities and towns in Egypt is lost 

through inefficient use--that much? 

l'l:r. HAFF. In Jordan it is 40 to 45 percent that is lost . 

l'l:r. HAI'IILTOH. Egyptian farmers a:re using twice as much 

water as necessary because they have a very primitive 

irrigation system? 
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Mr . WATERBURY. Mr. Chairman, I think those figures on 

Egypt might be somewhat exaggerated . There is tremendous 

wastage, but I think the essential point is to keep in mind 

that agriculture consumes vastly more water than urban and 

industrial populations. 

Mr . HAMILTOK. That is true in this country, of course . 

Mr. WATERBURY. We are reading about it in California. So 

some of this urban wastage may not be as significant as 

inefficient use in agriculture. This is where big savings 

could be made. 

Mr. HAMILTOK. Mr. Gilman. 

Mr. GILMAK. Thank you, Mr . Chairman . 

Are there many regional agreements right now in place with 

regard to the sharing of the Jordanian River between Israel 

and Jordan? It seems to me there was an old agreement--

Mr . KArr . The Johnson Plan . 

Mr . GILMAK . Is that in place and still being followed? 

Adhered to? 

Mr. KArr. Ko. It is often referred to . The Johnson Plan 

was never formalized, but all parties involved, there was an 

informal tacit agreement to stay more or less within the 

bounds of the Johnson Plan until 1967. After 1967, more and 

more o~ that plan was set aside. 

ror example, Jordan presently takes no water whatsoever 

from the Jordan River. It is consumed entirely by Israel. 
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The only water that Jordan gets from Jordan River is a small 

residue that is so polluted that it is not usable . The only 

source of fresh surface water available to Jordan in any 

quantity is the Yarmuk River, which has a flow of about 450 

MCM per year, and Israel takes 100 MDM of that. Syria takes 

about 180, and consequently there is not enough left in the 

river for Jordan to fill the Unity Dam if they do build it . 

Hence the current negotiations between Israel and Jordan . 

Mr. GILMAM. Who has been negotiating? 

Mr. MAFF . It has been mediated by our government, going 

on quietly for three years now . The Jordanians agreed in 

September of 1987 with Syria to build the dam. Syria's 

agreement, the quid pro quo was Syria would get the 

hydroelectric energy from the dam, and now the negotiation 

between Jordan and Israel revolves around how much water the 

Israelis will get . The Jordanians want to give them 60 to 

70 MCMs per year. The Israelis insist on keeping the 

current 100 MCM . 

The Johnson Plan allocated to Israel 17 to 25 MCM per year 

originally, depending on the season, whether it is winter or 

summer. Israel needs that water to replenish the Coastal 

Plain Aquifer, which is being overpumped, and to replace 

water · in Lake Kinneret and to send water up to the Golan to 

expand the settlements there . So they feel they need at 

least 100 MCM. The Jordanians say we can't give you that 
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696 because we won't have enough wate~ fo~ the dam, and much of 

697 Jo~dan's futu~e is based on that dam. 

698 M~ . GILMAN. Who o~ what b~anch of ou~ gove~nment has bee n 

699 negotiating? 

700 M~. HAFF . In the beginning it was being done th~ough 

701 USAID and out of the embassy in Jo~dan. At the p~esent time 

702 I don't know what is happening because the talks are 

703 do~mant. As fa~ as I know, cur~ently the~e isn't much going 

704 on. I am not absolutely up to date on it, M~. Cong~essman. 

705 M~. GILMAN . Well, based on what you a~e saying then, 

706 the~e just won't be enough wate~ fo~ the dam itself because 

707 of what Sy~ia is taking out-

708 M~ . HAFF . And Is~ael. What Syria is taking out is the 

709 wate~ that ~ises--the~e is a small b~anch of the Ya~muk that 

710 ~ises in Sy~ia and Sy~ia is taking that wate~ and sends down 

711 a ~esidue of 132 MCM pe~ yea~ . After that goes down, the 

712 flow in the ~ive~ is 400 million cubic mete~s pe~ yea~ . If 

713 Is~ael takes out 100 MCM pe~ yea~ and Sy~ia takes 180 MCM 

714 pe~ yea~, that doesn't leave, if you do the a~ithmetic , add 

715 those two and subtract it from 450, that doesn't leave 200 

716 million cubic mete~s to capture behind the dam. 

717 M~ . GILMAN . Is Sy~ia part of the negotiations ? 

718 M~. HAFF. Hot di~ectly. The Jordanians talk to the 

719 Sy~ians, and to the Is~aelis th~ough the U.S., and the U. S . 

720 I p~esume talks to all th~ee pa~ties. 
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But the Syrians are threatening that if the Jordanians 

give away too much, then their deal will be off . So King 

Hussein is caught between a rock and a hard place on the 

issue unless it is successfully mediated. 

Mr . GILMAH . Has the U.H. had any role in this? 

Mr. HAFF . Hot that I know of . 

Mr. GILMAH. Are there any international requirements on 

water distribution, any international criteria? 

Mr . HAFF. You have raised a serious problem, because 

international law on freshwater issues is rudimentary and 

fairly ineffectual. It has been effective only when prior 

treaties have been in place and law can be improved for 

mediating issues. But presently there is not body of 

international law that is being applied here . There is 

international law on these issues, but it is not very 

effective . 

Mr . GILMAH . Thank you. 

Mr. HAMILTON . Mr . Smith . 

Mr . SMITH. It is the last part of your statement that is 

where I would like to dwell. Why is it that any of these 

international fora are not effective, any of the 

international existing bureaucracies that are set up to 

handle these? How come they are not at all effective in 

dealing with any of these problems? 

You say that Jordan speak-s to the Israelis through the 
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U.S . Why can't the Jordanians and the Israelis speak 

directly? We are not asking the Iraqis to do that. What 

seems to be the problem? Just the usual diplomatic problem 

that exists currently? 

Mr. HAFF. Yes. It is basically a political problem. If 

Jordan were to open public negotiations with Israel over 

this, then Jordan, the regime there I think would have a 

serious reaction from its own public and among the other 

Arab states . 

Mr . SMITH . So as far as you know, there is not private 

conversation? 

Mr. HAFF. Sure there is. But there is the fact that 

there is a belief in Jordan, in many of the Arab states that 

the most effective way to get the Israelis to listen is 

through U. S. mediation . 
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RPTS STEIN 

DCI'IM HALL 

11~. SMITH . Wate~ expe~ts f~om 11 A~ab states met in Oman 

in Ap~il? 

11~. MAFF . Co~~ect . 

11~. SMITH . In 1989 o~ 1990? 

I'lL MAFF . 1989 . 

11~ . SMITH . And they t~eat obviously wate~ secu~ity as 

essential to thei~ national and milita~y inte~est and 

secu~ity the same way that eve~yone would. Most of the A~ab 

states that we~e ~ep~esented at the ~egion o~ all ag~eed 

with it, but what is the ~amifications of it if a yea~ and 

two months afte~wa~ds the~e is still no ~eal fo~um cu~~ently 

conside~ing all of these p~oblems fo~ the A~ab states and 

nobody finding a solution at this moment? 

11~. MAFF. Well, pa~tly it is because wate~ p~oblems a~e 

~eally complex and difficult . They a~e ve~y ~ecalcit~ant of 

easy and quick solution. Fo~ example, to change the habits 

of consumption of any count~y is ~eally ha~d, a big p~oblem, 

and it takes time and it also takes really cou~ageous 

political leade~ship. And that doesn't exist everywhe~e. 

11~ . SMITH. The~e is no enfo~cement in many of these 

count~ies, you couldn't enfo~ce it anyway . Even if you had 

~ules, how, in some of these count~ies whe~e the cent~al 

gove~nment has no sway in the dese~t, how would you cont~ol 
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agricultural overuse or illegal use? 

Mr. HAFF. There are ways of doing that partly by price. 

Also all the governments have laws on the books that say 

water belongs to the government, and it is the government 

that delivers the water. But there is a lot of cheating in 

the system, you are right. It is difficult to regulate 

effectively or 100 percent. 

Mr. SMITH. Does anybody have any solutions, at least in 

the near term, to some of these problems without being able 

to get into the long-term solutions? Is there anybody 

proposing certain things which would be significantly 

helpful other than the normal conservation and the other 

kinds of things, changing habits? 

Mr. KOLARS. As I mentioned earlier, the Turks have 

suggested this peace pipeline which would be able to bring 

supplementary, not total replacement water, to Jordan and to 

countries to the south, cities to the south. However, they 

have never been able to discuss the role of Israel in this 

for obvious reasons, even though Israel would have to play 

some part in guaranteeing the safety of the pipeline or 

perhaps being a recipient of some of the water. 

Mr. SMITH. Where would the pipeline come across? 

Kr. KOLARS. Through Syria and Jordan and run straight 

down the west side of the peninsula. I have seen several 

different maps in the Turkish press and with the Brown & 
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Root peopl@ in the U.S. who have been proposing this, one of 

which came across Iraq and down the east side of the 

peninsula. 

Another map I have seen simply goes through Syria and 

parallels the Iraqi border down to the east side of the 

peninsula again. 

Each pipeline is estimated to cost in present dollars 

about $10 billion apiece. This is not as large a sum as you 

might think, because Brown e Root suggest that they could 

deliver water for one third the cost per cubic meter that 

desalination would. It would pay for itself. There is 

water in Turkey, I am certain, though perhaps it would have 

to be a little different from what is suggested now. 

Mr. SMITH. You mean the source of the water? 

-
Mr. KOLARS. Yes. They suggested the Seyhan and Jeyhan 

Rivers, and they don't have enough water in them, but the 

Golesu has enough water to supply the needs. It would be 50 

miles of additional pipeline. 

Mr. SMITH. The problem is, Professor Maff, you mentioned 

I think that Turkey reduced its water flow for 30 days? 

Mr. KOLARS. I did that, sir. This was on the Euphrates 

River, and there are two elements to this. There is the 

technological element and the political element. That was 

to begin filling the reservoir behind the Attaturk Dam . The 

reservoir holds about 84 billion cubic meters and think that 
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they got in 3 to 5 percent of that by letting it go for 30 

days. They didn't come anywhere close to filling the 

reservoir in this first turn on the river. 

Mr . SMITH. What happens in the event that they realize 

their plans completely? I think Professor Maff said that 

water into Syria could reduce by 40 percent and maybe up to 

80 percent in Iraq. 

Mr. KOLARS. This is again a very real possibility, and 

the Iraqis and the Syrians for the first time have begun 

talking seriously together. 

Mr. SMITH. With the Turks? 

Mr. KOLARS. With the Turks, and they have also begun to 

establish some slight detente because of the water problem 

between Syria and Iraq, which have been rather hostile to 

each other, and they are attempting to have three-party 

talks with the Turks. 

There is a technical commission which is at work now, but 

diplomatic meeting of the three countries has had more 

difficulty. The Turks say this is a technical problem, the 

Syrians and Iraqis feel that it is tied to other matters . 

It has been suggested that one of the reasons that 

President Ozal made the statement he did and that the water 

was turned off was to perhaps pressure the Syrians into 

preventing KKK--these are a Kurdish political group which 

practice extreme terrorism on the Turkish side of the 
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861 border, they are trying to destabilize the area there by 

862 raids on their own villages--and it has been suggested that 

863 this was in a sense a light tap of the stick to let the 

864 Syrians know that the Turks might do more if the Syrians 

865 didn't help control the Kurdish terrorists coming across the 

866 border. 

867 Mr. SMITH. Thank you, Mr . Chairman . 

868 Mr. HAMILTOM. Mr . Lukens . 
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RPTS STEIN 

DCMH HALL 

Mr. LUKENS. Thank you, Mr. Chairman. I understand it is 

currentli estimated that Israel current usage, and I don't 

mean to pick on Israel--I think she is probably the most 

advanced technologically in water usage, she probably uses 

water as wisely as anybody in the Mideast can--but it is my 

understanding that she is currently using 10 percent more 

annually than she can replace, and she is the best of the 

nations, is that a correct statement? 

With that in mind, it says that by the year 2000, Israeli 

and West Bank demand for water will outstrip resources by 20 

percent if nothing is done. 

My question is this: I£ they are doing the best, Israel 

and the West Bank, and the most advanced technologically and 

the others are far behind, what is the first, most immediate 

step to take, and what role can the U.S. play specifically 

in starting to address the potential solutions to this 

awesome problem? 

Mr. HAFF. Well, as I said, the most effective solution 

would be the creation of a basinwide independent authority 

to regulate the use of water. For political reasons, that 

is not likely to happen. Short of that, agreement, 

bilateral agreement, between the basin's riparians on the 

sharing of water which could be mediated by the u.s.--and in 
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this respect that is one thing the U.S. could do--to 

encourage discussions of sharing of water. 

The third thing that the U.S. could do would be to provide 

inducements and encouragement to the nations to improve 

thei~ water technology and to improve the conservation and 

the way that they use water. In this regard, the u.s . can 

act as a facilitator. It can provide certain amounts of 

strictly dedicated funds for that purpose. It can provide 

the expertise as well. 

Mr. LUKEMS . May I interrupt? I think I understand the 

general approach that the countries would use. My question 

is more political in nature. 

How can we accelerate any agreement between any two 

meaningful countries in terms of water usage and water 

resource management? What is the first step for us? Would 

it be Israel and Egypt? What countries make the best 

marriage to sta~t? 

I am look ior some answer somewhere. 

Mr. KOLA ' ~ 
~ 

One thing about Israel and Egypt, and I thi r 
g

Professor Wa~ o .ry could address that, Egypt is in no 
~ 

position to S 
~ 

.ise Mile water, because there are seven 
I 

peo~le on t .atchment there, and they have to get 

agreement .g those people before they can promise Mile 

water somL..re else . 

Mr. LUKEMS . Where can we start to effect some kind of 
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919 model against which the other nations can measure their own 

920 situation as it becomes more severe? 
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DCMN MILTON 

Mr. NAFF. I can tell you where under the Jordan basin. 

There is already a start on that. 

Israel has for some years been preventing Jordan from 

cleaning out the intake to the East Gor main canal, the main 

water carrier in Jordan. When the Jordanians have gone out 

to clear out the rocks and silt, the Israelis have brought 

up troops and there have been exchanges of gunfire over the 

issue. 

Three years ago the United States mediated an agreement 

largely because USAID experts agreed with the Jordanians, 

who said to the Israelis, ''Your claim that cleaning out 

that intake is not diverting Israeli water from the river,'' 

but since that agreement, the Israelis have reimposed 

restrictions on the Jordanians cleaning that out. 

That is the main water carrier of Jordan and Jordan has 

got to have that water, and if we could mediate an agreement 

on that one issue alone that is long term, so that each time 

the silt and the stones build up the Jordanians are allowed 

to do it under strict observation so that it doesn't affect 

Israei, that would really help because there is a peculiar 

paradox about water issues and that is something that I call 

super-ordinary national interests. 
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Historically, water has tended to encourage negotiated 

settlement where other issues would quickly degenerate into 

warfare because water is essential to life to everybody, and 

there is a global feeling that people ought not to take 

other people's water because they need it to live. 

In certain limited circumstances, and in the short term, 

water issues, if you make them small enough and are doable, 

water issues tend to be negotiated; and what is interesting 

is when you have successfully negotiated one of these water 

issues, the general impact is it has a salutary effect on 

other issues because the actors tend to change their 

perception of one another. ''Look, we have succeeded in 

doing this.'' 

Mr. LUKEMS. Would it be possible for Dr. Waterbury to 

address the issue? 

Mr. WATERBURY. I would like to mention something that has 

existed been Egypt and the Sudan since 1959 called the 

Permanent Joint Technical Commission on the Mile . It 

combines Egyptian and Sudanese engineers and hydrological 

experts . It meets four times a year, rotating between 

Khartoom and Cairo. It is the technical regulator for the 

1959 agreement between Egypt and the Sudan on the use of the 

Mile water . 

Egypt and the Sudan have gone through turbulent times, yet 

that commission has always met and done its technical job 
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and built up, as Professor Maff suggests, a kind of level of 

confidence and credibility between the two countries. I 

don't know if this can be a model in a situation where two 

of the maior users do not recognize each other 

diplomatically. 

Sudan and Egypt always had diplomatic relations. But it 

is a kind of low-level institution that keeps a constant 

focus on water issues on a quarterly basis, and has never 

failed to meet in 30-odd years. 

Mr. LUKENS. One quick question. Then it has been very 

successful? 

Mr. WATERBURY. I would regard among problems affecting 

sovereign nations, this is a fairly remarkable 

organization. 

Mr . LUKENS . Thank you . 

Mr. HAMILTON . There is no technological fix in sight, and 

I have in mind desalinization and maybe other things I don't 

know about, is that correct? 

Mr. KOLARS. The problem of desalinization is difficult 

when at the present time it is too expensive . It works very 

well for cities and Riad is now receiving water from the 

Gulf and Abha on the Red Sea is receiving water from the 

Red se·a. It works well for domestic uses, urban 

populations. 

Studies indicate that about 40 kilometers of Mile water 
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that was used, John Allen's study, 37 were used for 

agriculture and three cubic kilometers, three billion cubic 

meters, met all the needs of the people . 

Mr. HAMILTON. You say desalinization works for cities? 

Mr . KOLARS . Yes, in other words, for small amounts 

because it is expensive . But it is a magnitude greater for 

agriculture , and you have to take into account pumping 

costs . 

Mr. HAMILTON . Why wouldn't that solve Cairo's problems? 

Mr . KOLARS . It could, as a matter of fact, if they would 

bring it down from the sea. That is one of the 

possibilities . 

Mr . HAMILTON . Is that just very, very expensive? 

Mr. KOLARS . As long as they have the Mile flowing by the 

city, it doesn't occur to people. Why bother? 

One other aspect of desalinization, that occurs at sea 

level and most use occurs above sea level . Sixteen to 18 

percent of the energy used in Israel at the present time is 

used to pump water from Lake Kinret up to the national water 

carrier . 

I would like to offer a technical solution in answer to 

Congressman Lukens' question. It occurs to me that if the 

Unite~ States could help negotiate a small and less 

expensive segment of the peace pipeline leading only to 

Jordan, only Syria, Jordan and Turkey would be involved. It 
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would be te?hnologically very easy to do, require only three 

signatories on any such negotiation, and it might be an 

example of something that could then be extended to Israel 

or the Arab nations to the south. 

Mr. HAMILTON. Did the Saudis spend $20 billion on that 

desalinization plant? 

Mr. KOLARS. I am not sure of the exact amount. They have 

20 percent of all the desalinization equipment in the world, 

and have research going on. 

Mr. HAMILTON. Is it efficient? 

Mr. KOLARS. It is efficient in the sense that it does the 

job, but it is not cost effective. 

Mr. HAMILTON. It supplies what percentage of their total 

water consumption? 

Mr. KOLARS. I am not sure. In Kuwait, for-example, it 

supplies 100 percent. 

Mr. HAMILTON. Desalinized water? 

Mr. KOLARS. Yes. 

Mr. HAMILTON. I am interested in your assessment of what 

priority American policy in the Middle East gives to these 

water problems and whether you think it is a high enough 

priority. 

~ou have made a number of suggestions about what could be 

done in terms of the United States playing a mediating role. 

Are they doing it and if not, why aren't they doing it? 
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Mr. NAFF. They are doing it in a limited way . For one 

thing, you can't mediate unless the parties ask you to 

mediate and that is a limitation. 

Mr . HAMILTON. That means the parties aren't interested in 

it? 

Mr. NAFF . I don't know. I can't speak for the parties . 

Mr . HAMILTON . I£ it is as serious a problem as you say, 

why aren't they interested in it? 

Mr. NAFF. Some parties don't have sufficiently good 

relations with the United States to want them to come in . I 

don't think it is a high enough priority in formulation o£ 

American Middle East policy at present, although it is 

gaining more emphasis in agencies within the government. 

Mr. HAMILTON . Are you aware o£ anything we are doing 

actively to deal with the water problems in the Middle East 

today? 

Mr. NAFF . The negotiation between Jordan and Israel on 

the Yarmuk and USAID has been involved in various assistance 

to water projects in Jordan and in Egypt and in Israel. 

Mr. HAMILTON. Are any areas rationing water? 

Mr. NAFF. Almost all are. 

Mr . HAMILTON . You have water rationing in almost all the 

areas?· 

Mr. NAFF . In the arid areas. I don't think there is 

water rationing in Turkey . 
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M~. HAMILTON . On the Mile, D~. Wate~bu~y, you have the 

Is~aelis wo~king with the Ethiopians on some dams on the 

Blue Mile; is that ~ight? 

M~ . WATERBURY . This is an allegation. I have no way of 

nothing whethe~ it is t~ue. That kind of ~umo~ su~faces 
. 

eve~y two o~ th~ee yea~s . 

M~. HAMILTON . But to you~ knowledge the~e a~e no 

negotiations going on between the Is~aelis and the 

Ethiopians? 

M~. WATERBURY. To my knowledge, which is limited . 

M~. HAMILTON . That couldn't go on ve~y fa~ befo~e you 

would know it, would it? 

M~. WATERBURY. I suspect not . It seems unlikely to me 

because any p~oject that would be th~eatening to downst~eam 

neighbo~s would cost mo~e money than Ethiopia could bo~~ow. 

Anything that happens in the Ethiopian highlands is 

immediately ~egiste~ed in Cai~o. 

M~. HAMILTON . Does the Blue Mile ~ep~esent 85 pe~cent--

M~. WATERBURY . It va~ies with ~ainfall, but it is on 

ave~age 60 pe~cent of the annual discha~ge. it can be as 

much as 85. 

M~ . HAMILTON . You have Ethiopia, the Sudan and Egypt all 

need wate~ f~om the Mile? 

M~ . WATERBURY . Right . 

M~. HAMILTON. Could those needs be met simply with mo~e 
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efficient use of that wate~? 

M~ . WATERBURY. Yes. I could give mo~e of an answe~ than 

that if you want, but, yes. 

M~. HAMILTON. Well, what is the ~est of you~ answe~? 

M~. WATERBURY . Well, fo~ Ethiopia it has ve~y limited use 

of Blue Mile wate~ at p~esent and is unlikely, just given 

its own ag~icultu~al p~io~ities, to eve~ d~aw ve~y heavily 

on the Mile . 

Sudan could make ve~y heavy claims at some point, but 

those claims, which have been postponed fo~ yea~s because of 

political instability, might be met th~ough much mo~e 

efficient su~face i~~igation systems than they cu~~ently 

have. 

Egypt, with g~eat effo~t, could make majo~ savings in its 

use of ag~icultu~al i~~igation wate~. 

M~ . HAMILTON . If you had stable gove~nments and those 

gove~nments negotiated ~ules and ~egulations fo~ the Mile, 

it would put an even g~eate~ st~ain on ~esou~ces; is that 

it? 

M~. WATERBURY. That is whe~e one would like to go, a 

mutual unde~standing among the states. 

My point was that if the~e a~e stable gove~nments capable , 

of negotiating such acco~ds, they will also be capable of 

making claims on the Mile. They a~en't now because they 

can't even get to that point. 
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Mr. HAMILTON. How is the Mile doing now? Is the flow 

down or up? 

Mr . WATERBURY . The overall trend since the beginning of 

the 1980s · has been down. I believe the flood of last 

September and August was a substantial flood. 

But if you look at the trend line since the beginning of 

this century, it is a downward trend line. The average 

yield seems to be going down. 

Mr. HAMILTON. And that has very serious ramifications for 

Egypt; their population is going up rapidly? 

Mr. WATERBURY. Absolutely. But it is what Egyptian 

agriculture does that counts. Those additional people 

consume water, but not like an extra acre of rice or sugar 

cane. 

Mr. HAMILTON. Mr. Smith . 

Mr. SMITH. Let's talk about population growth. Given the 

scenario that you have painted and the limited, at best, 

effort at cooperation which exist between the various states 

that compete with these regions--you have the ones you talked 

about, Sudan, Ethiopia and Egypt, Jordan and Iraq, Israel, 

and their participation in that area, and then you have 

other places in the Arab world , Kuwait, which is using all 

desal~nized water. I guess they are turning oil into water . 

If the population growth continues on this trend, given 

the current rather minimal emphasis on this, is there a 
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linchpin area, a time frame at which point this is going to 

break down significantly? 

When would you anticipate that given the current 

population growth and the need then to put more lands into 

agriculture for the purpose of feeding those people that 

come on stream, let alone the water they use? 

Mr. HAFF. Using World Bank and U.H. numbers, projections 

would be somewhere between 2010 and 2020 . 

Mr. SMITH. That is only 20 years from now. 

Mr. HAFF. That is right. Since World War II, the area's 

population has doubled and on present trends, just five 

countries--Egypt, Jordan, Israel, Syria, Turkey--the number 

should be sometime around 2015 that the total population 

around 230 million. That is a population larger than the 

water resources of the region covered by those cduntries can 

bear. 

Mr. SMITH. Is that a recognition that exists in the minds 

of the people that are currently running those countries? 

Mr. HAFF. Mo. Among policy makers-

Mr. SMITH. Yes. 

Mr. HAFF. And leaders--interestingly, their actions, the 

answer has to be no. But their own experts, in all these 

countries they have good people. Their own experts are 

telling them that. 

Mr. SMITH. is there anything that we can do at all , the 
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United States, besides trying to act as a broker? 

Mr. MAFF . We give a lot of aid in that area and we have 

influence in the area, and I think that we can use that to 

help, to encourage certain kinds of activities . But that is 

very difficult . 

We are dealing not just with very recalcitrant political 

problems, but we are also dealing with cultural problems as 

well and attitudes . 

Mr. SMITH. I have no further questions . 

Mr. HAMILTOM. Mr. Lukens. 

Mr. LUKEMS. Thank you, Mr . Chairman. 

I would just like to follow up with my search for 

additional micro solutions . What would be the next nation 

or nations most logical in signing on to the Egyptian-

Sudanese agreement, or are there any nations that would 

benefit further down the Mile toward the source,. and what 

pressures could be brought on them or what facts presented 

to them to convince them to participate? 

Mr . WATERBURY. Egypt and the Sudan have both been very 

active for 15 years in trying to engineer a basin-wide 

agreement among all the nine riparian states in the Mile 

basin. The one that would most interest them I believe is 

Ethiop-ia . 

Given the rather perilous state of the Mengista regime, it 

may be not the best bargaining partner those two countries 
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could have, but he may at this point be willing o~ he may be 

mo~e willing than he has been to contemplate a pa~tne~ship 

in managing the Mile. 

The · ~eal p~oblem in the Mile basin has been the t~emendous 

imbalance in expe~tise as between Egypt on the one hand, and 

the uppe~ Mile states in the White Mile basin, whe~e they 

feel they do not have the knowledge of thei~ own wate~ 

~esou~ces to sit down at the table with Egypt and Sudan and 

not give away the fa~m. 

So the Egyptians and Sudanese, I think, have been 

intelligent in t~ying to help build expe~tise in Rowanda, 

Uganda, Kenya, elsewhe~e, so that they will finally be in a 

position whe~e they can sit down at the table and ba~gain 

intelligently ove~ how these wate~s will be managed. It is 

a p~oblem t~ying to have an equal playing field in te~ms of 

knowledge and expe~tise. 

But the Egyptians have patiently moved and the ministe~ of 

state in Egypt has been the p~ime move~ to encou~age the 

uppe~ Mile states to come into some basin-wide acco~d. They 

have to have incentives to do so, and none of them a~e as 

dependent on the Mile as Egypt is. 

So you have to find side payments fo~ them. The~e may be 

othe~·kinds of development p~ojects that a~e associated with 

the Mile itself. 

J'l~. LUKEMS. I thank the gentleman fo~ that obse~vation. 
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If I might ask about the U.M. 's role. Is there a U.M. 

role, and is it possible that the U.M. could put together a 

team of water experts representing those underdeveloped 

countries so that their interests would be protected at such 

a conference in order to accelerate the process? 

Mr. WATERBURY. I think the U.M., the World Bank, the 

European Development Fund, all of which are periodically 

called upon to support large development schemes on rivers 

financially, can also be the catalyst, and the World Bank 

has been the catalyst in other river basins, to some kind of 

understanding establishing the rules of the game among these 

sovereign nations. 

You have to have the financial stick behind it. 

Mr . LUKEMS. Do you think it is possible for them to 

pursue a more aggressive course? If the funding which is 

basic to any project is forthcoming, they could offer these 

lesser developed countries the expertise either from their 

organization of African states who represent them or the 

U.M., some international body of experts to represent their 

interests so we could accelerate the process of their coming 

to the table. 

They are not at the table now? 

~r. WATERBURY. Mot in an official capacity. They may do 

some of the technical work. The World Meteorological 

Organization has been the instrument through which the upper 
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Mile states have been building their own technical expertise 

in measurement and analysis of water resources. So they are 

there in the background. Whether they are at the table in 

any formal sense, I don't believe so. 

Hr. LUKEKS. Do you have other comments? 

I am just searching for some small thread of hope to cling 

to that would see us take a role in accelerating this whole 

process. I just see it laying there dying for the most 

part. 

Any other suggestions? 

Hr. KAFF. I don't think it will die because the crisis 

will become so acute, that somebody is going to have to 

respond and do something about it. 

As John said, the United Kations and the World Bank and 

various other international agencies are doing something, 

but the problem is so big, what is being done is piecemeal. 

They do something in response to a request by a given 

country. 

There is not a lot of initiative being taken because, 

again, there is no specialized agency that deals with these 

issues exclusively like the one that I suggested perhaps the 

United States might set up, but could be equally well set up 

under ·United Kations auspices that would provide this kind 

of help and could perhaps take some initiatives. 

But there are so many political problems that get in the 
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way, Mr. L~kens, that it is very difficult to sort o£ 

negotiate all o£ these shows. So it tends to be a 

fragmented process. 

Mr. LUKENS. I£ I might just make one additional comment 

in the way o£ an overview, it seems to me that while I agree 
. 

with the comments you have made how difficult it is 

politically, that it is absolutely vital that some agency 

step in now and either plan one o£ two routes, one for the 

emergency that is going to hit us in 20 years, and these 

people suddenly awaken to the fact there is not enough water 

for their population to survive and be prepared for that, a 

crisis management kind o£ thing, or--and I just detest this 

route--the more advanced nations o£ the world start pressing 

these people even to the point o£ suspending financial aid 

i£ they don't come to the table and start looking- at a water 

management program immediately. 

You are telling us we are looking at a crisis the 

proportion o£ which the world has never seen. 

Mr. WATERBURY. Let me suggest something that I may not 

entirely believe, but maybe a lot o£ these areas are simply 

not well-suited for agriculture, and we should not impede 

the process o£ having them move away from an agricultural 

footing. 

Egypt I would clearly except from that. But it is 

somewhat like the situation in Southern California and parts 
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of the Colorado basin. We are carrying water long distances 

to areas which may not be ideally suited over the long haul 

for agriculture , and maybe Israel and Jordan should look to 

a non-agricultural future rather than trying to get a 

technical fix allowing them to continue using water in ways 

that are not suited to their ecology. 

Mr . LUKENS . I understand that Israel particularly has 

developed a system whereby water can be 85 percent pure as 

opposed to 90 or 97 percent pure, which makes it cost 

effective for agricultural purposes only. 

Are you aware of that development? Is that an accurate 

statement? So for agricultural purposes sea water is 

bottomless in terms of those countries that have an ocean 

frontage. But for those countries that are landlocked, the 

problem is more severe? 

Mr . KOLARS. It is very complicated because plants have a 

wide variety of salt tolerance and the Israelis are 

developing certain plants that have a higher s .alt tolerance 

and ways of preventing salts from accumulating in the soil. 

However, this is only a partial solution because human 

beings can't be expected to drink more salty water . So it 

is very partial. 

~esponding to the previous question, there is a very low 

profile detente, talks going on apparently between the 

Syrians and Iraqis at the present time. It seems to me that 
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1321 we are looking at Turkey, Iraq, Jordan and possibly Syria 

1322 and Israel, five of perhaps the strongest nations militarily 

1323 in the whole area. 

1324 I d~n't know, and it is not for me to suggest, how it 

1325 could be implemented, but if these talks could be 

1326 encouraged, it seems to me that cooperation between Jordan, 

1327 Turkey and Iraq would ensure the safety of, say, water 

1328 pipelines in the Hear East and things of that sort at least 

1329 in Southwest Asia . 

1330 Mr . HAFF. Mr . Lukens, I believe that the option that you 

1331 so detest is probably going to be the one that will bring 

1332 action. 

1333 It makes no sense for people in the Middle East certain 

1334 areas to be doing agriculture at all and no sense for them 

1335 to be flushing their toilets with drinking water or flushing 

1336 toilets at all where a lot of water is consumed. Those 

1337 kinds of things I think can be changed on a technical basis, 

1338 but I don't think it is going to happen until it reaches a 

1339 point where it must be managed as a crisis, and I believe it 

1340 is vital for us because of our interests in the region to be 

1341 prepared for that, and perhaps by creating a special agency 

1342 for that purpose or encouraging one in the United Hations. 

1343 Mr . LUKEHS. I appreciate that. 

1344 I used the word ''detest'' which is a bit strong, but I 

1345 don't like to offer immediate support for that because we 
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have so much anti-Americanism around the world and I am the 

last one who wants to stick our nose someplace where it 

doesn't belong. 

But it seems this crisis is so immediate and awesome, Mr . 

Chairman, that we have to entertain every possible 
. 

administrative method to bring it to the attention of those 

most affected. 

Thank you. 

Mr. HAMILTON. How far away are we from a crisis? 

Mr. KOLARS. I think it depends on what area you are 

looking at. I think that Jordan is on the verge of one 

right now. 

Mr. HAMILTON. Kext year? 

Mr. KOLARS. Yes, maybe this year. An example of that is 

they have tapped the El Azrak on Asis Springs 60 miles north 

of Aman, and that has essentially dried up .now so that was 

just a drop in the bucket. 

I think that 20-10 for a big crisis on the Euphrates 

River, I think is a good estimate. But there will probably 

be a small crisis about 1994 if the first irrigation return 

flow starts coming down the Khabur River into Syria from 

Turkey and perhaps polluting the Khabur to a serious extent. 

~. KAFF. I agree that it is imminent in the Jordan 

basin. I am not sure it will happen tomorrow or in the 

coming year . I think somewhere between 1995 and 1997 is 
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more likely, certainly before the end of this decade. 

One thing it has been discovered that the Pudici aquifer, 

which is the main aquifer in Jordan has less water by about 

50 percent than originally thought. Instead o£ 100 PCM per 

year, it will yield 50, and that has to be transported 350 
. 

kilometers to the main population areas of Jordan. So that 

adds to the crisis. 

I believe what we will see, as I said before, is not 

necessarily open warfare, but a lot of civil disorder and a 

lot of destabilizing forces at play largely as a result of 

the inability o£ Jordan and other countries to meet their 

economic development. 

Mr. HAMILTON. And on the Mile? 

Mr. WATERBURY. When you talk about a crisis, I have the 

image of somebody turning on their water faucet and no water 

comes out, and it won't be like that. I£ water becomes 

scarce either because the natural regime of the Mile changes 

and there isn't as much water or because upstream states use 

more, one will find that there are projects foregone such as 

desert reclamation, that certain parts of the irrigated 

surface have restricted water use or are removed from 

irrigation. 

~upply and demand will reach an equilibrium I suspect 

without a noticeable crisis where suddenly people are in the 

streets saying, ''Where's our water?'' Adjustments can be 
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made, but t~ey will be painful. 

Mr. HAMILTON. We have a figure here that Saudi Arabia is 

using 90 percent of its nonreplenishable water supplies for 

agricultural products that could be imported at one tenth 

the cost. Does that sound reasonable to you? And they are 
. 

the sixth largest wheat exporter today. 

That is kind of crazy, isn't it? 

l'lr. KOLARS. Yes, it is. They give interest-free loans to 

the farmers. They provide them with water and land. They 

then buy the wheat from them at--in the past, it has been six 

to nine times the FOB price at Jedda or someplace like that. 

Mr. HAMILTON. Why do they do it? 

l'lr. KOLARS. It is a matter of pride, self-sufficiency. 

However, it is very difficult to get a reading on this, but 

there are strong indications that the aquifers t~ere are 

being depleted at a much more rapid rate than the ministry 

of agriculture is willing to suggest. 

l'lr. LUKENS. It is also of interest to me coming from a 

strong dairy state that they are now self-sufficient in 

dairy. 

Mr. KOLARS. I don't think you have to worry. This will 

last a long time. 

l'l~. LUKENS. Cows do need water. 

Mr. HAMILTON. Are the Saudis moving to conserve water in 

any significant way? 
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Mr. KOLARS. They are experimenting but I don't believe 

they are moving to conserve water at the present time. 

Mr. HAMILTON. There is talk in Libya about an eighth 

wonder o£ the world project. How is that coming? 

Mr. HAFF. A couple of civil engineers on our research 
. 

project attended a presentation by the head engineer who 

made a presentation to experts on this project, and when 

they got his figures they went over the numbers and by their 

calculations, if water in sufficient quantities, the 

quantities that were claimed would be delivered in 

sufficient supply to build all of these rivers, in the 

pipeline that they are planning to build, that water would 

have to pass through that pipeline roughly at the speed of 

sound. 

Mr. HAMILTON. So that project doesn't have too much 

promise, is that it? 

Mr. HAFF. Hot as it was presented. 

Mr. KOLARS. Many years ago when relations were much 

better, I had the opportunity to visit Hufro oasis. At that 

time the drawdown was such that they were abandoning fields 

very rapidly. I think that the great man-made river will be 

lucky if it lasts to amortize the investment. 

"r. HAMILTON. On the Euphrates and the Tigres, Damascus 

actually threatened to go to war over that Ataturk dam, 

didn't they? 
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1446 M:r. KOLARS. They have. 

1447 Mz:. HAMILTON. That dam is one among many dams that would 

1448 be constz:ucted, 2 1 in all? 

1449 M:r. KOLARS. Yes. 

1450 I'II:. HAMILTON. Hone of them constz:ucted? 

1451 M:r. KOLARS. The 2 1 includes some on the Tigz:es, but thz:ee 

1452 laz:ge dams az:e in place, the Kivan, Kaz:kaya and Atatuz:k az:e 

1453 in place. 

1454 Mz:. HAMILTON. So thz:ee out of the 21 az:e constz:ucted? 

1455 Mz:. KOLARS. Thez:e az:e a numbez: of smallez: side dams 

1456 constz:ucted. 

1457 Mz:. HAMILTON. What is the completion date foz: the entiz:e 

1458 pz:oject? 

1459 Mz:. KOLARS. They said 2000 oz:iginally. On the diagz:am I 

1460 pz:oject it at 2040 if evez:y dam wez:e to go into place. 

1461 Mz:. HAMILTON. How is this going to affect Syz:ia and Iz:aq? · 

1462 Mz:. KOLARS. If evez:y dam and evez:y iz:z:igation pz:oject in 

1463 Tuz:key went in place, it would z:educe the natuz:al flow of 

1464 the Euphz:ates fz:om what I figuz:e to be 33 billion cubic 

1465 metez:s pez: yeaz:, that entez:ing Iz:aq would go down to less 

1466 than five. 

1467 I don't think this will happen because all of these 

1468 pz:o jec·ts I don't think az:e attainable. But if you look at 

1469 evez:ything that is on the dz:awing boaz:ds, it could mean the 

1470 end of the z:ivez: in Iz:aq. 
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Mr . HAMILTON . So these projects, as each goes into place , 

cuts the water supply to both Syria an Iraq? 

Mr . KOLARS. yes . 

Mr. HAMILTON. They must be protesting it, then, pretty 

strongly? 

Mr. KOLARS. Yes, sir . 

Mr . HAMILTON. Are there any negotiations going on now 

between Syria, Iraq and Turkey? 

Mr. KOLARS. Yes. There is a technical commission which 

has been meeting regularly . There have been attempts to 

form a tripartite council. I believe it has met a few 

times . 

And also, the Turkish foreign minister has visited Bagdad 

and there are exchanges going on. They aren't very 

effective at the present time . 

Mr. HAMILTON. And there is no immediate prospect for any 

kind of agreement? 

Mr. KOLARS . I would hope so, but there are a number of 

difficulties to be worked out. 

Mr. HAMILTON. Is the World Bank involved? 

Mr. KOLARS . I don't know. 

Mr. HAMILTON. Is the United States involved? 

ftr. KOLARS. Hot to my knowledge. 

Mr . HAMILTON . is there enough water in the Euphrates for 

all three of these countries if they come to an agreement of 
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sharing? 

Mr . KOLARS. There is certainly enough water to share, but 

not enough water for each country to realize its ambitions . 

Mr. HAMILTON. How does the per capita consumption of 

water in these three countries run? 

Mr. KOLARS. In Turkey there is no problem. There are 

ample supplies . 

Syria does not depend so much for water consumption 

domestically on the Euphrates River because the Damascus and 

Aleppo--well, Aleppo is a case in point. It now draws all 

its water from Lake Assad and if the lake is diminished or 

polluted, it could mean hard times for Aleppo. 

Mr . HAMILTON. That dam is on what river? 

Mr. KOLARS. On the Euphrates, the major dam that the 

Syrians have. Damascus gets its water from the mountains to 

the west . 

Mr. HAMILTON. Mot from that--

Mr. KOLARS. The Orantes is a case in point. It flows 

north from the Bekaa Valley in Lebanon into Syria and 

through Hatai Province of Turkey where it reaches the sea . 

Hatai province is going to have a water shortage in the 

future. 

The Syrians plan to build two dams on the Orantes River 

before it enters Turkey in the future. This will be a burr 

under the saddle for the Turks when that happens. 
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Mr. HAMILTON. Is it correct that the water consumption in 

the West Bank indicates that the Jewish settlers are using 

five times more water per capita than the Palestinians? 

Mr. KOLARS . There are quotations in May 1999 the Jewish 

population uses 87.5 percent of the water from the West Bank 

and the Arabs are using 16 . 5 percent. This is from the 

Israeli press. 

Mr. HAMILTON. You consider that an accurate figure? 

Mr. KOLARS . There are a number of other estimates which 

are exactly in that same ball park . 

Mr. HAMILTON. Are there restrictions on the use of water 

by Palestinians? 

Mr . NAFF. Yes . Palestinians can't farm after 4 p . m. 

Palestinians can't dig a new well or repair a well that is 

proximate to an Israeli well. Palestinians cannot generate 

any new water. 

Palestinians on the West Bank and Gaza consume on a per 

capita basis an average of 76 LCDs as compared to 300 LCDs 

by the settlers. 

In some places on the West Bank of Gaza since the 

intafada, the Palestinian average has gone down to less than 

44 LCDs, less than the United Nations reckons is necessary 

for maintaining minimal health standards. 

Mr. HAMILTON . When the Jewish settlers go into the 

occupied territories, do they have restrictions on the1r use 
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o£ water? 

Mr. MAFF. I don't know o£ any formal restrictions that 

have been placed. 

Mr. HAMILTON. Do the Jewish and the Palestinians in the 

occupied territories pay the same amount for water? 

Mr. MAFF . The settlers' water is subsidized. They do 

not. The Palestinians pay more for their water . 

Mr. HAMILTON . Do you know what the difference is? 

Mr . MAFF . I have the figure, but not in my head. 

Mr. HAMILTON. It is about four times more? 

Mr. MAFF. I don't know. 

Mr . HAMILTON. I£ you have that information, we would like 

to have it, and perhaps you could call us and we will insert 

it into the record. 

Mr. MAFF. Sure . 

[The information follows:] 

********* [ COMMITTEE IMSERT ] ******** 
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Mz:. HAMILTON . And Gaza is consuming watez: much £astez: 

than it is being z:enewed? 

Mz:. MAFF. Yes . By about 70 MCM pez: yeaz:, and what is 

happening is that the Gaza aqui£ez: is z:apidly detez:ioz:ating. 

Thez:e is alz:eady watez: encz:oachment £z:om the Meditez:z:anean, 

and i£ that aqui£ez: goes, that will have a vez:y sez:ious 

impact not only on the settlement, but could have an impact 

on the coastal plain aqui£ez: in Isz:ael, because thez:e is a 

£aiz:ly stz:ong likelihood, but not an absolutely pz:oven one, 

that thez:e is intez:change thez:e. That coastal plain aqui£ez: 

is an Isz:aeli aqui£ez:. It is one o£ the two main aqui£ez:s . 

Mz:. HAMILTON. Is thez:e any indication thez:e o£ seepage o£ 

salt watez:? 

Mz: . MAFF. Mot £oz: cez:tain yet. But thez:e is sez:ious 

detez:ioz:ation in the aqui£ez: and it is z:eaching what is 

known as the z:ed line . That is why watez: is being pumped 

£z:om Lake Kinz:et to z:eplace that watez: and the watez: £z:om 

the Khamuk is being pumped to z:eplace Lake Kinz:et. 

Mz:. HAMILTON. Has anything been done to coz:z:ect the 

pz:oblems? 

Mz: . MAFF. Plans have been made to z:eplenish that watez: 

and some e££oz:ts have been made to z:eplenish it, but thez:e 

is such a shoz:tage that the e££oz:t has been diminished 

significantly and £z:equently intez:z:upted. 

Mz: . HAMILTON. Joz:dan is undez: watez: z:ationing now? 
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M~. MAFF. Yes. 

M~. HAMILTON. Is that the whole count~y? 

M~. MAFF. Both u~ban and ~u~al a~eas. 

M~. HAMILTON. What a~e they doing immediately in the 

sho~t te~m to t~y to get away f~om ~ationing? 

M~. MAFF. Well, they a~e t~ying to gene~ate new wate~ 

f~om va~ious sou~ces, but that is ve~y limited. They a~e 

t~ying to imp~ove the delive~y system of wate~. They have 

~eo~ganized thei~ wate~ bu~eauc~acy to make it mo~e 

efficient, and they a~e also going ove~ as ~apidly as they 

can to d~ip i~~igation. 

They a~e t~ying to ~e-line the wate~ ca~~ie~s and the 

i~~igation systems. But they have ve~y limited funds to do 

that and limited manpowe~. 

M~. HAMILTON. Is~ael is using wate~ f~om the Jo~dan River 

and f~om the Sea of Galilee? 

M~. MAFF. Yes. 

M~. HAMILTON. How polluted is the wate~ south of the Sea 

of Galilee which Jordan might be able to use? 

Mr. MAFF. It is too polluted for Jordan to use. 

You have ~aised an impo~tant point he~e. We haven't 

talked about the p~oblem of water quality, which is as 

se~ious an issue as wate~ quantity, ce~tainly in the rive~ 

basins that we have all talked about. That must be 

addressed simultaneously. 
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There are already serious outbreaks of water-borne disease 

because of this pollution and it also diminishes the amount 

of water that is available. And unless that is addressed 

along with the population problems--all are interconnected. 

Mr . HAMILTON. Pollution comes from agricultural runoff 

and inadequate sewage systems and that sort of thing? 

Mr . MAFF . That is right, and industrial use and human 

offal . 

Mr. HAMILTON . Where is the greatest problem of pollution 

in this area? 

Mr. MAFF. In the Jordan basin? 

Mr. HAMILTON . The whole region. Do we have a big problem 

with pollution on the Mile? 

Mr. WATERBURY . Mo, although it is tremendous agricultural 

runoff in Egypt itself. But the Mile itself is reasonably 

clean. 

My colleague points out the problem of the snails and the 

disease vector that virtually all peasants who work in 

irrigated agriculture in the Mile basin have. 

Mr. KOLARS. The pollution problem that is coming up on 

the Euphrates is that the Hubler, the major stream in 

northern Syria , I believe will be seriously polluted once 

the a~ricultural projects north of the border dependent upon 

water from the Ataturk reservoir come on line. This will 

begin in 1991 if everything goes according to schedule , and 
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will p~oba~ly ~each se~ious p~opo~tions by 1995-1996. And 

the e~~ant is simila~. 

One of the most inte~esting cases, though, is that of the 

Lepo itself, the city being so dependent upon the wate~s 

f~om Lake Assad, and so it is in jeopa~dy at the p~esent 

time if anything happens to Lake Assad. 

M~. HAMILTON. Gentlemen, thank you ve~y much. We 

app~eciate you~ cont~ibutions this mo~ning, and the 

subcommittee stands adjou~ned. 

[Whe~eupon, at 10=40 a.m., the subcommittee adjou~ned. 1 
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LAKE NASSER WATER LEVEL 
Meters 

Year "AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL 

68-69 145.70 151.50 154.30 156.35 156.50 156.37 156.13 155.25 154.45 154.39 153.77 . 151.70 
69-70 151.11 156.38 160.73 161.23 161 .10 160.69 160.43 159.77 158.86 158.38 157.36 155.48 
70-71 153.82 158.50 163.45 164.56 164.87 164.70 164.43 164.Jl 163.41 163.00 16227 160.72 
71-72 159.70 163.08 166.70 167.55 167.62 16752 167.37 166.95 ,; _ 166.22 165.85 164.97 163.60 
72.:.73 162.49 163.56 164.56 165.26 165.04 164.66 164.13 163.47 162.51 161.88 160.96 159.55 
73-74 15820 161.43 164.77 166.18 166.24 166.00 165.77 165 .19 164.33 163.64 162.88 161.60 
74-75 161.80 165.93 169.21 170.61 170.53 170.37 170.17 169.68 168.88 168.43 162.77 166.47 
75-76 165 .60 169.34 173 .80 175.61 175.70 175.63 175.49 175.15 174.70 174.27 173.75 172.94 
76-77 172.43 174.43 176.22 176.51 176.32 176.06 175.63 175 .15 174.42 173.95 173 .41 172.37 
77-78 171.72 174.71 176 .52 176.97 177.21 176.82 176.48 176 .01 172.22 174.50 173.83 172.94 
78-79 17255 174.91 176.35 177.41 177.26 176.88 176.66 176.19 175 .68 175.29 174.73 173.78 
79-80 173.03 174.42 175.47 175 .95 175.76 175.42 175.08 174 .52 173.88 173 .38 172.86 171 .89 
80-81 171.29 174.00 176 .06 176.22 176 .07 175.68 175.29 174 .83 174.18 173 .73 173. 12 172.05 
81-82 171.13 172.95 175.07 175.95 175.70 175.29 174.87 174.40 173 .69 173 .23 172 55 171.45 
82-83 170.34 171 .04 172.10 172.49 172.32 171.79 171 .14 170.46 169.77 169.24 168.46 167.16 
83-84 165.84 166.94 169.22 169.68 169.77 169.39 168.93 168.43 167.64 167.03 166.77 164.70 
84-85 163.60 164.32 164.51 164.34 163.67 162.92 161.39 161.39 160.64 159.89 158.93 156.98 
85-86 156.38 159.08 163.78 164.34 164.10 163.61 163.29 162 .53 161.61 160.86 159.98 157.96 
86-87 157.23 159.68 162.22 162.70 162.37 161.66 161.20 160.29 159.32 158.40 157.45 155.61 
87-88 154.62 . 156.10 158.16 158.37 158.41 157.92 157.68 156.90 155.93 155.30 154.06 151.60 
88-89 151 .88 159.50 165.26 167.76 168.89 168.63 168.69 168.33 167.67 167.26 166.64 165.12 
89-90 164.45 166.13 168.75 169.71 169.78 16950 169.34 168.84 168.08 167.5Y 166.93 165.24 
90-91 163.75 165.22 167.56 168.34 168.26 167.92 167.67 

No. ofpt. 23 23 23 23 23 23 23 22 22 22 22 22 
Mean 155.43 158.17 160.75 161.55 161.53 161.20 160.85 167.63 166.73 166.34 165.38 164.13 

Min 145.70 151.50 154.30 156.35 156.50 156.37 156.13 155.25 154.45 154.39 153.77 151.60 
Max 173.03 174.91 176.52 177.41 177.26 176.88 176.66 176.19 175.68 175.29 174.73 173.78 
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NET INFLOW TO LAKE NASSER 
(billion cubic meter) 

Year AUG SEP OCT NOV DEC JAN FEB MAR APR MAY ]UN JUL TOTAL 

68-69 16.93 10.34 8.79 3.78 2.90 228 1:56 2.05 3.52 3.43 2.05 6.47 64.10 
69-70 . 18.13 16.40 5.33 3.24 2.15 228 2.00 2.29 .. 2.58 2.69 1.74 2.77 61.60 
70-71 17.91 19.62 7.64 4.72 2.64 258 2.64 1.88 1;..,. 2.55 3.07 1.66 3.91 70.82 
71-72 16.79 17.44 7.06 3.94 2.91 2.84 2.39 1.47 2.66 2.13 1.69 3.28 64.60 
72-73 9.89 7.75 6.26 2.83 1.65 1.71 1.25 1.16 1.94 2.41 236 3.11 42.32 
73-74 15.95 15.47 8.96 4.16 2.67 1.99 1.87 1.44 1.71 2 .67 2.48 7.64 67.01 
74-75 20.53 16.99 9.93 3.72 2.82 233 1.75 1.11 2.34 2.42 1.40 3.51 68 .85 
75-76 20.34 24.22 13.06 4 .19 3.12 2.81 1.82 1.68 1.65 2.17 2.24 4.29 81 .59 
76-77 15.80 13.39 5 .60 2.90 2.63 1.67 1.17 0.79 1.65 2.16 1.44 3.66 52 .86 
77-78 20.49 13.68 6.77 5.53 2.76 2.61 1.78 1.12 1.66 2.21 1.89 5.10 65.60 
78-79 17.71 12.06 10.31 3.66 2.39 2.64 1.77 1.90 2.11 2.50 1.65 3.30 62 .00 
79-80 12.97 10.01 6.53 2.81 2.06 1.76 1.12 1.11 1.63 2.47 1.89 4.32 48.68 
80-81 18.88 15.18 4.77 3.09 1.86 159 1.53 1.05 1.83 1.87 1.33 2.91 55.89 
81-82 14.44 15.36 8.92 2.90 2.21 2.16 1.59 0.86 1.92 1.78 1.41 2.05 55 .60 
82-83 9.13 9.35 6 .17 3.40 1.89 1.43 0.97 1.44 2.03 1.53 1.35 1.89 40.58 
83-84 1036 13.60 6.02 4.28 2.22 1.85 2.06 1.17 3.22 1.92 0.80 3.03 50.53 
84-85 8.66 5.28 3.89 2.47 0.77 126 0.97 1.68 1.70 2.02 1.86 5.33 35.89 
85-86 1338 13.31 6.14 2.87 1.99 1.99 1.28 1.06 1.71 2.18 0.97 4.83 51.71 
86-87 13.94 12.38 5.66 2.39 2.28 1.43 1.00 1.02 1.30 2.14 223 4.44 50.21 
87-88 9.41 9.96 4.37 3.38 1.90 1.73 1.39 1.23 2.41 ' 1.88 133 7.24 46.23 
88-89 25.91 23.21 12.96 7.00 2.87 2.74 3.40 1.31 2 .48 2.7t 1 .63 5.47 91.70 
89-90 1220 14.68 7.47 353 1.89 1.81 1.35 0.99 2.20 2.99 0.88 1.55 51.53 
90-91 11.42 13.13 655 2.88 1.69 132 

No. ofprt. 23 23 23 23 23 23 22 22 22 22 22 22 22 
Mean 14.77 13.46 7.07 3.51 2.20 1.98 1.67 1.36 2.13 2.33 1.65 4.10 . . 58.18 

Min 8.66 5.28 3.89 2.39 0.77 126 0.97 0.79 1.30 1.53 0 .80 155 35.89 
Max 25.91 24.22 13.06 7.00 3 .12 2.84 3.40 2.29 3.52 3.43 2.48 7.64 91.70 



l' 

LAKE NASSER GROSS STORAGE 
(billion cubic meter) 

Year AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL 

68-69 . 29.42 40.25 46.42 51.41 51.80 51.46 50.84 48.70 46.78 46.64 45.19 40.67 
69-70 39.43 51.49 63.69 6521 64.81 63.57 62.79 60.81 58.11 56.76 54.04 49.25 
70;.7J . 4530 57.10 72.43 76.32 77.43 76.82 75.85 74.70 72.29 70.90 68.49 63.66 
71-72 60.60 71.17 84.16 87.45 87.72 8733 86.74 85.11 ·· .l;;.i 82.34 80.96 77.79 72.94 
72-73 6922 72.80 76.32 78.84 78.04 76.68 74.77 72.50 69.28 23.00 6438 60.16 
73-74 5626 65.83 77.07 82.18 82.41 81.50 80.67 78.58 . 75.49 73.08 70.50 66.36 
74-75 66.98 81.25 94.20 100.22 99.88 99.19 98.33 96.22 92.81 90.96 8830 83.29 
75-76 80.06 94.76 -115.10 124.47 124.94 124.58 123.85 112.08 . 119.74 117.50 114.85 110.82 
76-77 108.42 118.34 127.69 129.25 128.23 126.82 124.58 122.08 118.28 115.85 113.15 105.14 
77-78 105.14 119.79 129.31 131.74 133.08 130.93 129.09 136.55 122.44 118.70 115.25 110.82 
78-79 108.99 120.83 128.39 134.20 133.36 131.25 130.06 127.53 124.84 122.06 I 19.90 115.00 
79-80 11125 118.28 123.74 126.24 125.25 127.48 121.72 118.80 115 .50 113.00 110.44 105.90 
80-81 10321 116.10 126.82 127.69 126.88 124.84 112.81 120.42 117.04 114.75 111.70 106.63 
81-82 102.49 110.87 121.66 126.24 124.94 122.81 120.62 118.18 114.55 112.25 108.99 103.93 
82-83 99.06 102.08 106.87 108.70 107.90 105.46 102.53 99.58 96.61 94.33 91.09 85.92 
83-84 80.92 85.07 94.25 96.22 96.61 94.98 93.01 90.96 87.80 85.42 82.53 76.82 
84-85 72.94 75.45 76.14 75.52 73.18 70.74 68.79 65.71 63.43 61.17 5830 53.48 
85-86 51.49 58.74 73.55 75.52 74.66 72.97 71.89 69.35 66.39 64.08 61.47 55.60 
86-87 53.70 60.51 68.33 69.91 68.82 66.55 65.12 62.37 59.46 56.82 5427 49.56 
87-88 47.19 50.76 56.15 56.74 56.35 55.95 54.87 52.84 50.37 45.82 45.84 40.46 
88-89 . 41.05 60.00 78.84 92.03 92.03 91.74 92.03 90.55 87.91 . 86.31 83.93 78.33 
89-90 75.92 81 .99 92.28 96.35 96.65 95.45 94.76 92.64 89.53 87.52 85.03 78.76 
90-91 73.45 78.69. 87.48 90.59 90.27 88.89 87.39 

No. ofpt. 22 23 23 23 23 23 23 22 22 22 22 22 
Mean 73.1382 78.8461 88.4091 91.8457 91.5204 90.3957 88.5097 90.7393 87.7722 83.5401 82.9741 77.8864 

Min 29.42 40.25 46.42 51.41 51.80 51.46 50.84 48.70 46.78 23.00 45.19 40.46 
Max 11125 120.83 129.31 134.2 133.36 131.25 130.06 136.55 124.84 122.06 119.9 115 
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Introduction 
There is virtually no human artifact or commodity that is produced in 

the absence of water. Agriculture is impossible without it, and so are most 
manufacturing processes. Water resources in particular delineate the ability 
of any country to be productive and to feed its citizens. In so arid a region as 
the Middle East, water is the ultimate survival issue. In the Middle East, 
water cuts across and is a prime factor in all major socio-economic issues. 

With trust so low among the area's nations and conflicts rife, problems 
of water sharing are intensifying existing rivalries. As usage demands 
increase, water scarcity and sharing will soon become the two most important 
issues in the Middle East. American and Middle Eastern policymakers will 
ignore or under value the issue of water only at grave peril to their national 
interests. The Jordan River basin is an excellent case study of the exigency of 
water problems in the Middle East. 

Water and Conflict 
Fresh water has always been a source of conflict. The word rival is 

derived from the Latin rivalis, meaning "one living on the opposite bank of a 
stream from another, or one using the same stream as another." 

Why is water so susceptible to conflict? Generally, because it is 
essential to life, but specifically because water flows . Its unregulated flows are 
likely to be erratic, and in arid country, the consequences for any user unable 
to capture water the moment it is needed are likely to be dire. Also the 
unpredictable character of stream flow can create a tense environment of 
uncertainty that is disruptive of social relations . In the Middle East, water 
exhibits all of these elements of conflict. 

Water Security and Foreign Affairs 
As a contemporary issue of security and international relations, water 

displays certain distinguishing characteristics: 

• Water is always a terrain security issue, especially when scarce, since 
all concerned parties feel compelled to control the ground on or under which 
water flows. 



• The relationship between water dependency and security is 
perceived as absolute, i.e., as zero-sum, especially where two or more 
mutually antagonistic actors compete for the same water source. 

• As a zero-sum security issue, water carries a constant potential for 
conflict. 

• Because of its complexity, water tends to be dealt with piecemeal both 
domestically and internationally, thus tending to be fragmented as a strategic 
and foreign affairs issue. 

• International law as a means of settling and regulating fresh water 
issues remains rudimentary and relatively ineffectual unless prior treaty 
agreements are in place. 

• The strategic reality of water is that under severe shortage - which is 
the prognosis for the Jordan basin- water becomes a highly symbolic, 
contagious, aggregated, intense, salient, complicated, zero-sum-power-and
prestige-packed crisis issue, highly prone to conflict and extremely difficult to 
resolve. 

Water and Conflict Resolution 
One of the paradoxical qualities of hydro-political problems is that, 

despite their complexities and stubbornness, they exhibit a tendency in certain 
circumstances to encourage negotiations where other problems would 
degenerate into conflict. There is an underlying superordinate interest 
common to all riparians- water is essential to life- that sometimes can be 
made to override discords and produce agreements on water issues. In the 
short term, such accords are possible despite ongoing recalcitrant issues, and, 
if successfully negotiated, they can have a salutary impact on other problems. 

The Jordan River Basin 
Three countries are involved in the Jordan River basin. Jordan and 

Israel are the primary riparians; Syria is also an interested party since a 
branch of the Yarmuk, a tributary to the Jordan, has its headwaters in Syria. 

The threat of a water crisis in the Jordan River basin has been growing 
more serious for some time. If it is not eased, it is highly probable that 
destabilizing domestic strife will erupt soon, most likely in Jordan first, with 
major regional and international repercussions. 

Very serious problems of water scarcity and quality in the Jordan basin 
are the basis for this crisis. The basin's principal riparians, Jordan and Israel, 
have been consuming about 115% of their total usable water stocks. The 
prognosis is for continuing water shortages and over-exploitation of water 
supplies in both the short and long term, that is, through 2015, unless 
immediate drastic and politically difficult basin-wide remedial actions are 
taken. 
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The effects of ongoing water deficits, already severe in the Jordan basin, 
are cumulative and can quickly become irreversible. Neither known natural 
sources nor water technologies, now or in the foreseeable future, have the 
capacity to generate new usable water in needed quantities at an affordable 
cost. Failing a solution of scarcity, both Israel and Jordan will have to curtail 
their social and economic development. The result will be heightened 
competition among riparians and among domestic sectors within each 
country for decreasing amounts of water with concomitant destabilizing 
consequences, not the least being a significant rise in the probability of an 
outbreak of warfare between Jordan and Israel, which would almost certainly 
involve other Arab states. 

Obviously, the stakes in a basin-wide solution to the problems of 
scarcity are very high for both Jordan and Israel. Between now and 2015 
Jordan's population is projected to grow by 178% from the current 2.7 million 
to 7 million. That is a rate about 2.5 times higher ·than it should be in relation 
to the water and economic resources of the basin. If this growth rate 
continues without an increase in water supplies, stringent conservation, and 
dramatic changes in present habits of consumption, Jordan will be unable to 
support a population that large. Even if Jordan eventually constructs the 
planned Unity Dam (assuming that the current U.S.-mediated negotiations 
between Jordan and Israel over the dam's construction succeed), Jordan will 
still suffer an annual water shortage. 

Although Israel's population growth is significantly lower than that of 
Jordan and the Occupied Territories, Israelis consume 5-6 times more water 
per capita than their neighbors: 280-300 liters per capita per day (1/c/d). 

Among the most politically charged implication of the basin's water 
shortage is whether Israel will be able to absorb successfully the anticipated 
one million Russian-Jewish emigres. At present, it is unlikely that there will 
be enough water on Israel's side of the basin to absorb a million people 
consuming water at the rate of 280 1/c/d. The waters of the Occupied 
Territories are already being over-exploited by about 100 mcm/yr. Allowing 
large numbers of emigres to settle there would only intensify current 
problems. 

Because of the current disparity in power among the Jordan basin's 
riparians- Jordan, Israel, and Syria- there appears to be no immediate 
prospect of water-based warfare. However, water issues are central to the 
strategic planning of all the basin's riparians; water has become significantly 
militarized and water problems contribute importantly to the basin's inter
riparian tensions. The potential for open conflict over the basin's 
diminishing water stocks is rising. 

-3



If current policies and patterns of consumption in Jordan and Israel 
persist, a mounting series of water crises will be touched off before the end of 
the decade (perhaps as early as 1995-1997), particularly if economic conditions 
deteriorate further or there is a drought, which is almost certain given the 
drought history of the basin. The severity of the crisis could break present 
restraints on conflict. If that occurs, water will combine with other 
underlying forces of instability and hostility among the basin's riparians, and 
water-driven warfare will almost certainly ensue, spilling out into the region 
beyond the basin. King Hussein has stated privately that although he could \ 
conceive of few reasons to go to war with Israel, he could be compelled to j 

fight over water despite the almost sure prospect of defeat. 

Unless Israel and Jordan are able very quickly to devise effective 
policies for the reduction of water consumption, they will be unable to meet 
the developmental needs of their societies. Whatever combination of actions 
might be taken, some degree of economic restructuring and a reduction in 
population growth must be a part of the process. Such alterations always 
result in social dislocation and hardship. Consequently, rather than warfare 
among riparians in the immediate future (which is certainly possible), what is 
more likely to ensue from water-related crises in this decade, is internal civil 
disorders, changes in regime, political radicalization, and instability. All of 
these developments would have a negative effect on U.S . interests. 

Water and the Occupied Territories 
The water in the Occupied Territories has become so integral to Israel 

that the delicate balance of Israel's water system has become dependent on the 
water system of the Territories. In needy times, which is more and more the 
situation, Israel satisfies up to 35-40% of its water needs from the West Bank 
and Gaza; in the past, an average of one-quarter of the nation's supply has 
normally come from the Territories. It is inconceivable that an Israeli 
government would ever give up any part of the Occupied Territories without 
an effective plan, replete with a full array of guarantees and inducements, 
that gives Israel secure and permanent access to sufficient quantities of the 
Territories' waters or guaranteed access to other comparable sources in the 
area (probably the Litani River in Lebanon). In fact, owing to serious 
shortages, it is reliably reported that Israel has been trucking water from the 
Litani River, which lies entirely within sovereign Lebanese territory, into 
Israel. Again, in this context, it is useful to recall the challenge that scarcity 
poses for Israel in its efforts to absorb a million emigres within five years 
without first mitigating her water problems. 

It might eventually be possible to overcome Israel's security arguments 
for retention of the Territories, but the hydrological arguments will persist 
unless the water issue is settled. It is water, in the final analysis, that will 
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determine the future of the Occupied Territories- and by extension, the issue 
of conflict or peace. 

Unless patterns of consumption change, sometime between 1995 and 
2005 Israel, Jordan, and the Occupied Territories will begin to experience such 
acute and progressively worsening perennial water shortages and degradation 
of water quality that the effect can be likened to a situation in which the three 
areas were to run out of all renewable sources of fresh water. Clearly, the best 
solution to the hydropolitical problems of the Jordan basin (and for all the 
region's international river basins) would be creation of basin-wide 
authorities with enough independence, power, funding, and expertise to 
determine and regulate water usage among the riparians. 

However, owing to insufficient financial resources, shortage of 
technical and managerial expertise, domestic and political constraints, 
paralysis of leadership, and deep-seated, even implacable, feelings of mistrust 
and hostility among the basin's actors, the leaders of Israel and Jordan will be 
unable to solve their water-related problems without outside assistance. 

The Interconnectedness of Water Issues 
It is an axiom of Middle Eastern affairs that all major situations or 

events in one sector of the region will ultimately have an impact on all other 
areas. No issue demonstrates this proposition better than water, which is 
integral to so many other issues. For example, the quintet of nations 
occupying the Jordan and Euphrates River basins - Jordan, Israel, Syria, 
Turkey, and Iraq - are linked by hydropolitical interests through Syria, ____./ 
which has riparian status in both basins, by strategic factors, by competing 
development schemes, by common hydroelectric needs, and by competition 
for scarce water resources. Turkey has proposed a so-called "peace pipeline" 
for the transport of water out of the Euphrates basin in Turkey to the Gulf 
region. But such a plan, though technically feasible, would be very costly and 
politically vulnerable because its route requires the acquiesence of Jordan, 
Israel, and Syria. 

Perhaps the most telling illustration of the interconnectedness of water 
is the issue of the Unity Dam on the Yarmuk between Jordan and Israel. 
Without going into the background details of Unity, it is possible to 
demonstrate how this single issue, because of its hydraulic nature, has 
ramifications across basins, borders, and both socio-economic and strategic 
affairs. For Jordan, the construction of Unity Dam involves several questions 
critical to that nation's economic future and political stability: Whether Israel 
will obstruct the construction of Unity Dam on which Jordan is pegging much 
of its water security and future development; whether Syria will acquiesce to 
whatever Jordan and Israel agree on without pulling out of its accord with 
Jordan on Unity; future guaranteed allocations of Yarmuk water among its 
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riparians; the impact on Jordanian-U.S. relations of the American mediation 
efforts in the Jordanian-Israeli Unity Dam negotiations; whether Turkey will 
assume a pivotal role in the hydropolitics of the region. The future issues of 
importation of water from Turkey and Iraq are subsumed under these rubrics 
because both Syria and Israel will have to agree not to be obstructive, 
otherwise it is highly unlikely that Jordan would be assured a secure pipeline 
in the future. All of these issues are linked by the Unity Dam negotiations. 

Construction of the Unity Dam constitutes Jordan's main hope for a 
politically stable and viable socio-economic future. Despite Unity's 
limitations, there is no other comparable option for Jordan. Therefore, 
Jordan must negotiate with Israel until a workable arrangement is reached. 
Military action, except in extremis, is not a viable choice. If the Israelis play 
their hand badly, they will lose much despite their riparian and military 
advantages. Creating a water-based political or economic crisis could 
destabilize Jordan, perhaps topple King Hussein's regime, and radicalize the 
government. Not only would that event add significantly to the forces of 
destabilization in the region, but Israel could be faced with another radical 
and militarily hostile neighbor. 

Syria could gain much from a successful Unity negotiation; in addition 
to more electricity and water, Syria could win political credit in the Arab 
camp, more influence in Amman, possibly more U.S. economic cooperation, 
and a small improvement in its position vis a vis Turkey and the Euphrates. 
In hydropolitics, incremental advantages matter. Turkey looms important in 
the background of the Jordan-Israel-Syria talks because of her links with the 
negotiants and the mediator and because Turkey's good offices and influence 
- in part because of its upper riparian status on the Euphrates - are available 
to all of the principals (though the Syrians are not likely to make use of 
them). 

The Unity negotiations offer the U.S. an extraordinary opportunity to 
advance its Middle East interests and pursuit of peace in the region. 
Although the inherent volatility of the water issue and the seemingly 
unmitigated enmity of some of the actors could overwhelm the American 
mediatory venture, if the U.S. plays its hand with great finesse, flexibility, 
equitability, and persistence, it could emerge from the Unity negotiations 
having achieved a major milestone in its Middle East policies and the 
possibility of parlaying a successful result into further exchanges over other 
issues. 

U.S. Role in the Region's Hydropolitics 
American Middle East interests are directly and substantially engaged 

by the hydropolitics of the Middle East. The U.S. is committed to a pivotal 
role in the peace-seeking process, and water issues in the Jordan basin are a 
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basic determinant of whether that process will succeed or fail. Jordan is a 
moderate Arab friend of the U.S. whose monarch has consistently sought 
peaceful, negotiated settlement of the Arab-Israeli problem. If Jordan's water 
problems overwhelm the current regime, it will almost certainly be replaced 
by a more radical, hostile, confrontational one. Not only would the U.S. have 
lost an important moderate friend, the chances of open warfare would be 
increased and the U.S. policy of protecting and maintaining Israel's security 
would become more difficult. These are the kinds of stakes the U.S. has in 
the region's water problems. 

If the hydrological problems of the region are to be mitigated in time to 
avoid conflict, the U.S. must play an immediate, sustained, central, and 
genuinely even-handed role, acting mainly as a facilitator /mediator, 
providing necessary inducements and guarantees for agreements, as well as 
mobilizing and working with other outside parties to assist in the effort. 
Also, the U.S. must be prepared to provide - preferably in conjunction with 
other powers- sufficient, strictly dedicated financial resources to make 
possible the economic restructuring essential to solving the region's water 
problems without unbearable political and socio-economic hardships. 

American influence with the principal users of the Jordan basin's 
waters is sufficiently strong that the U.S. could play a positive role. In 
addition to using its political and economic leverage, the U.S. can mobilize 
international diplomatic efforts to encourage a basin-wide agreement with 
inducements of economic aid and political support. Such actions, together 
with judiciously proferred water technology and expertise, could advance 
American interests in the basins and region simultaneously. 

There are various short-term actions that Congress can take toward 
easing the water crisis in key parts of the Middle East, such as the Jordan 
River Basin. These actions are achievable and would have a salutary effect 
without having to await settlement of larger, recalcitrant political issues: 

1) Provide technical expertise and appropriate water technology, 
especially in respect to return flow, extraction, and purification, as soon as 
possible. 

2) Provide training, on site and in the U.S., on advanced techniques of 
conservation, irrigation, crop planning, and efficient water management. 

3) Assist in the creation of local water research and training centers 
(such as the one at Jordan University) to encompass such programs as the use 
of effluents in agriculture, the development of marketable saline-tolerant 
crops, low-water-consumping crops, etc. 

4) Encourage the investment of private capital in the infrastructure of 
Middle Eastern water establishments. 
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5) Support and encourage World Bank and United Nations agencies in 
their efforts to assist Middle Eastern nations with their water problems. 

6) Consult with the European Community and Japan on devising joint 
efforts aimed at easing the most critical water problems in the region. 

7) Use whatever influence the U.S. can to encourage the creation of 
basin-wide authorities for the management and allocation of water resources 
and discourage any of the region's riparians from using water as a political 
weapon. 

8) In various ways, give official public acknowledgement of Congress's 
recognition of the urgency of water issues in the Middle East- for example, by 
having a report on the issue prepared and given wide dissemination and 
extensive media coverage. 

9) In the various economic aid packages Congress makes available to 
Middle Eastern nations with water problems, earmark rigorously those funds 
that are to be spent exclusively on water-related projects. 

10) All of these steps can be implemented through existing channels. 
However, as a means of highlighting its concern in the issue of water, 
Congress could devise special, high-visibility programs for some of these 
proposed actions. The best long-term means for dealing with these issues 
effectively would be to create a special interagency group, encompassing both 
the executive and legislative branches, to coordinate American policy 
formulation in the realm of international fresh water issues. This group 
should serve functions of coordination, data collection, policy and project 
assessment, education, and review. It could also be an international data 
clearinghouse and a reservoir of international expertise. Its purview should 
include the technological, political, socio-economic, strategic, and legal 
dimensions of international water use issues. 
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UNIVERS ITY of PENNSYLVANIA 

School of Arts and Sciences 
Department of Oriental Studies 
847 Williams Hall 
Philadelphia, P A 19104-6305 
215-898-7 466 

June 27, 1990 
Shibley Telhami 
Subcommittee on Europe 

and the Middle East 
2187 Rayburn Building 
U.S. House of Representatives 
Washington, DC 20515 

Dear Shibley, 

Pursuant to our phone conversation of this morning, I am sending a 
proposed set of short-term actions the U.S. government can take toward 
easing the water crises in key regions of the Middle East, such as the Jordan 
River basin. These actions, in my opinion, are achievable without having to 
await settlement of the large, seemingly intractable, political issues. 

The proposed actions are attached as (1) text for insertion into my 
statement of June 26 and (2) an addendum for distribution to members of the 
Subcommittee. You will see that the two differ only in the last sentence, 
which in the insertion text provides a lead-in for the last paragraph and in the 
addendum for Subcommittee members refers to my prepared text distributed 
on June 26. 

I'm pleased that you are going to make copies of the addendum 
available to the Subcommittee members. If I can be of any further assistance, 
please let me know. 

Sincerely, 

• • Ill • 'IIJ 



House Committee on Foreign Affairs 
Subcommittee on Europe and the Middle East 

Addendum to Testimony, June 26, 1990 
Thomas Naff 

University of Pennsylvania 

There are various short-term actions that Congress can take toward 

easing the water crisis in key parts of the Middle East, such as the Jordan 

River Basin. These actions are achievable and would have a salutary effect 

without having to await settlement of larger, recalcitrant political issues: 

1) Provide technical expertise and appropriate water technology, 

especially in respect to return flow, extraction, and purification, as soon as 

possible. 

2) Provide training, on site and in the U.S., on advanced techniques of 

conservation, irrigation, crop planning, and efficient water management. 

3) Assist in the creation of local water research and training centers 

(such as the one at Jordan University) to encompass such programs as the use 

of effluents in agriculture, the development of marketable saline-tolerant 

crops, low-water-consumping crops, etc. 

4) Encourage the investment of private capital in the infrastructure of 

Middle Eastern water establishments. 

5) Support and encourage World Bank and United Nations agencies in 

their efforts to assist Middle Eastern nations with their water problems. 

6) Consult with the European Community and Japan on devising joint 

efforts aimed at easing the most critical water problems in the region. 



7) Use whatever influence the U.S. can to encourage the creation of 

basin-wide authorities for the management and allocation of water resources 

and discourage any of the region's riparians from using water as a political 

weapon. 

8) In various ways, give official public acknowledgement of Congress's 

recognition of the urgency of water issues in the Middle East- for example, by 

having a report on the issue prepared and given wide dissemination and 

extensive media coverage. 

9) In the various economic aid packages Congress makes available to 

Middle Eastern nations with water problems, earmark rigorously those funds 

that are to be spen~exclusively on water-related projects. 

10) All of these steps can be implemented through existing channels. 

However, as a means of highlighting its concern in the issue of water, 

Congress could devise special, high-visibility programs for some of these 

proposed actions . The best long-term means for dealing with these issues 

effectively would be to create an interagency group such as the one described 

in the final paragraph of my testimony of June 26, 1990. 




