
THE MIDDLE EAST IN THE 1990's

HEARING
BEFORE THE

SUBCOMMITTEE ON

EUROPE AND THE MIDDLE EAST
OF THE

COMMITTEE ON FOREIGN AFFAIRS

HOUSE OF REPRESENTATIVES

ONE HUNDRED FIRST CONGRESS

SECOND SESSION

APRIL 4; MAY 8; JUNE 26; AND JULY 17, 1990

Printed for the use of the Committee on Foreign Affairs

U.S. GOVERN MBNT PRINTING OFFICE

W-W WASHINGTON : 1991



COMMITTEE ON FOREIGN AFFAIRS

DANTE B. FASCELL, Florida, Chairman

LEE H. HAMILTON, Indiana
GUS YATRON, Pennsylvania
STEPHEN J. SOLARZ, New York
GERRY E. STUDDS, Massachusetts
HOWARD WOLPE, Michigan
GEO. W. CROCKETT, Jb., Michigan
SAM GEJDENSON, Connecticut
MERVYN M. DYMALLY, California
THOMAS LANTOS, California
PETER H. KOSTMAYER, Pennsylvania
ROBERT G. TORRICELLI, New Jersey
LAWRENCE J. SMITH, Florida
HOWARD L. BERMAN, California
MEL LEVINE, California
EDWARD F. FEIGHAN, Ohio
TED WEISS, New York
GARY L. ACKERMAN, New York
MORRIS K. UDALL, Arizona
JAMES McCLURE CLARKE, North Carolina
JAIME B. FUSTER, Puerto Rico
WAYNE OWENS, Utah
HARRY JOHNSTON, Florida
ELIOT L. ENGEL, New York
ENI F.H. FALEOMAVAEGA,

American Samoa
DOUGLAS H. BOSCO, California
FRANK McCLOSKEY, Indiana
DONALD M. PAYNE, New Jersey

John J. Brady,

WILLIAM S. BROOMFIELD, Michigan
BENJAMIN A. GILMAN, New York
ROBERT J. LAGOMARSINO, California
JIM LEACH, Iowa
TOBY ROTH, Wisconsin
OLYMPIA J. SNOWE, Maine
HENRY J. HYDE, Illinois
DOUG BEREUTER, Nebraska
CHRISTOPHER H. SMITH, New Jersey
MICHAEL DeWINE, Ohio
DAN BURTON, Indiana
JAN MEYERS, Kansas
JOHN MILLER, Washington
DONALD E. "BUZ" LUKENS, Ohio
BEN BLAZ, Guam
ELTON GALLEGLY, California
AMO HOUGHTON, New York
PORTER J. GOSS, Florida
ILEANA ROS-LEHTINEN, Florida

Jr., Chief of Staff
Kristin E Willie, Staff Assistant

Subcommittee on Europe and the Middle East

LEE H. HAMILTON, Indiana, Chairman
BENJAMIN A. GILMAN, New York
JAN MEYERS, Kansas
DONALD E. "BUZ" LUKENS, Ohio
JIM LEACH, Iowa
CHRISTOPHER H. SMITH, New Jersey

TOM LANTOS. California
ROBERT G. TORRICELLI, New Jersey
LAWRENCE J. SMITH, Florida
MEL LEVINE, California
EDWARD F. FEIGHAN, Ohio
GARY L. ACKERMAN, New York
WAYNE OWENS, Utah

Michael H. Van Dusen, Subcommittee Staff Director
Russell J. Wilson, Minority Staff Consultant

Christopher Kojm, Subcommittee Staff Consultant
Katherine A. Wileens, Subcommittee Staff Consultant

(III

CONTENTS

WITNESSES

Israel in the 1990's

Wednesday, April 4, 1990: Page
Dr. Asher Arian, professor of political science, City University of New

York 1
Dr. Ian Lustick, professor of government, Dartmouth College 15
Hon. Samuel Lewis, president of the Institute of Peace, and former U.S.

Ambassador to Israel 33

Egypt in the 1990's

Tuesday, May 8, 1990:
Dr. Iliya Harik, professor of political science, Indiana University 66
Dr. William Quandt, senior fellow, Brookings Institution 78
Dr. Ann Lesch, professor of political science, Villanova University 91

Middle East Water Issues

Tuesday, June 26, 1990:
John Waterbury, Woodrow Wilson School, Princeton University 135
John Kolars, Department of Geography, University of Michigan 143
Thomas Naff, University of Pennsylvania 152

Syria, Jordan and Iraq in the 1990's

Tuesday, July 17, 1990:
Phebe Marr, senior fellow, National Defense University 191
Alasdair D. Drysdale, associate professor, University of New Hampshire... 205
Paul Jureidini, vice president, Abbott Associates, Inc 231

MATERIAL SUBMITTED FOR THE RECORD

Cost of water in the occupied territories (submitted by Thomas Naff) 187

Appendixes

1. Letter to Shibley Telhami, congressional fellow, office of Rep. Lee H.
Hamilton from William B. Quandt, dated May 9, 1990, regarding Egypt's
debt 273

2. Notes and chart on the increasing depletion of the Euphrates waters
(submitted by John Kolars) 274

3. Middle East executive reports article entitled: The Southeast Anatolia
Project: Will it make Turkey a major food supplier to the Mideast, dated
September 1986 (submitted by John Kolars) 277

4. Statement on Turkey and the Middle East Pax Aquarum (submitted by
John Kolars) 284

5. Statement on Middle East Water: Source of Conflict or Catalyst for Peace?
(submitted by George E. Gruen, adjunct professor of international relations,
School of International and Public Affairs, Columbia University) 304

(in)



274

APPENDIX 2

NOTES AND CHART ON THEJTOASINGiDEPLETION OF
THE EUPHRATES WATERS

(SUBMITTED BY JOHN KOLARS)

Notes to Figure 11.1

This figure summarizes theanalysis described in the text. Each value
hasbeencarefully derived. The timing is the events is morespeculative
thanthe data and represents, atbest, informed opinion andnot fact.
Nevertheless, the combination of data, analysis and opinion presented in
Figure 111 gives a unique view of the impact of thedevelopments
proposed and underway along the Euphrates River in both Turkey and
Syria.

The graphic presentation maybe considered predictive in two ways.
The increasing depletion of the Euphrates' waters can be read from left to
right on thediagram. In addition, the cubic-meters-per-second measure
on the ladder at the left edge of the figure shows, in conjunction with the
graph lines representing removals, what year certain levels of flow may be
reached. If 500cms entering either Syriaor Iraq from its upstream
neighbor is taken as the minimum flow acceptable toeither country, then
it is seen that under the circumstances postulated here Syria should not be
shorted by Turkey. (It should bekept in mind, however, that the pattern of
flow~i.e. by themainstream,orvia the Urfa Tunnels and tributaries-will
have much to do with whether or not this would still be felicitous for

Syria.) On the other hand, Iraq may feel the pinch as early as 2005, if the
Aleppo project without return flows were tooccur, or sometime around
2010 if only the mainvalley andKhabur projects are realized.

Values relating to the AleppoProject need further explanation at this
point. Asmentioned inthis chapter, hectarages between 180,000 and
212,000 have recently been proposed for the area north and south of
Aleppo. (This newdevelopment has notbeen considered in detail in the
preceding chapters butis included here for the sake of completeness.)
Water for these fields would be taken from Lake Assad. For simplicity, a

round number of 200,000 hectares hasbeen used to compute depletion and
return flow from this project wereit tobe fully implemented. Depletion
of 12,545 cubic meters per hectare as well as6,755 cubic meters per hectare
return flow are based upon values computed for similar areas nearby and
used elsewhere in this text. Such removals and returns are assumed to
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begin about 1991 and toincrease steadily until the full 200,000 hectares are
under irrigation in the year 2010.

Two graph lines are used to depict such asituation. The one showing
depletions amounting to9,405 Man per year represents what would
happen if return flow from these fields reaches the main stream ofthe
Euphrates-thus restoring some of the water removed. That this may
happen is uncertain. The area around Aleppo is essentially abasin of
interior drainage which might trap drainage preventing its return to the
main stream. In this case, the return flow lost to evaporation or seepage
would be anet loss to the Euphrates system, which along with regular
evapotranspiration losses would amount to about 10,756 Mem per year as
shown by the lowest of the three graph lines depicting Syrian removals. It
should be further noted that Syria removals are expected to stabilize about
the year 2010 with no increase or decrease thereafter. (This overlooks
possible future losses of land resulting from poor drainage and soi^
salination.)

It is unlikely that the worst case scenario shown for the year 2040 will
ever be reached. But ifitwere realized, Iraq might expect less than 200
cubic meters per second to enter across its border from Syria.

These speculations are, ofcourse, highly conjectural.



.906'9*

APPENDIX 3

MIDDLE EAST EXECUTIVE REPORTS ARTICI£ ENTITLED:
THE SOUTHEAST ANATOLIA PROJECT: WILL IT MAKE TURKEY

A MAJOR FOOD SUPPLIER TO THE MIDEAST. DATED SEPTEMBER 1986
(SUBMITTED BY JOHN KOLARS)

Turkey alone ofal theMiddle Eastern andNorth African
countries is in a position to achieve agricultural self-suffi-
ciency and possibly surpluses to seO to the growing regional
market far food. To become amajor food supplier for the
Middle East, however, Turkey will have torealize itsambi
tious plans for the Southeast Anatolia development project

For years, Turkey has had an unfavorable balance of
payments, largely the result of a $4-bfllion annual bfll for
imported petroleum. Even with today's low prices, im
ported energy may cost the Turks more than half that
«n°un* Turkey's need for energy has led toprojects for the
development of hydroelectric resources countrywide.1
Foremost among these is the Southeast Anatolia Project
(Guneydogu Anadohi Projesi-CAP), which wiD produce
large amounts ofhydroelectric power and irrigate at least
760,000 hectares (188 million acres) and possibly as much
as1.8 million hectares (4.45 million acres) inthe Euphrates
and Tigris Riverbasins.1

Premier Turgut Ozal and other officials have repeatedly
said theyhopethese soon-to-be irrigated lands—once de
voted either toasparse wheat croportoextensive grazing—
wfll provide export crops that wffl make southeast Turkey a
garden supplying the needs erf Arab neighbors tothesouth.
Thus Turkey, long described as a "have not" country
because ofitsscanty petroleum resources, nowpromises to
become a "have" nation jn terms of land and irrigation
water. Can it take advantage of this situation? This is a
mulabuTion dollar question, and the answer will involve
both Turkey's agricultural potential and the regional mar-
ketforfood. ^

Demand For Food

Population growth and agricultural self-sufficiency
throughout the Middle East in large part determine the
market for food. The demand for food at reasonably high
nuofoonal levels in all Middle Eastern countries tends to be
inelastic—only in Sudan and the two Yemens have nutri
tional levels declined inrecent years. Aspopulations grow,
ways mustbefound tomaintain thisstandard. Thealtera^
tiv-isovrcasnybatdsltipanrl unacceptable potiticai desta-
Mization.

(Continued onpage 19)

lohn Kolars is Professor of Geography and Near East Studies.
Department of Near Eastern Studies, Uimrrary ofMichigan
Ann Arbor.
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Demography Of The Market

A review of 16 countries in the region indicates that
between now and 2000, agricultural conditions must inevi
tably deteriorateor at best fail to keep pace with increasing
populations in allbut Turkey. AD16countries will experi
ence significant population growth The six nabons with
the highest gross national product per capita (more than
$5,000) U A L, Saudi Arabia, Oman, Kuwait, Libya, and
Israel—together will increaseby 16million people between
1983 and 'MOO. (Lebanon, for which data are at present
uncertain, also would faD in this category.) Five countries
with per-capita incomes between $1,000and $2,000—Iran,
Iraq, Jordan, Syria, and Turkey—will increaseby a totalof
nearly 68 million people over the same period. Population
in the four poorest countries, with per<apita incomes of
less than $800---Egypt, Sudan, and the two Yemens—will
increase by 35 million altogether By the year 2000, an
estimated 336 million people will be living in these 16
countries, a 55 percent increase over their 1983 popula
tions.1

Fluctuations in the priceof oil and the unrealisticstimula
tion of the agricultural sectorin countries like Saudi Arabia
and Israel(to be discussed below) make short-term specula
tion regarding agriculture hazardousatbest Ifthe year2000
may be ccflisidered long term, however, certain patterns of
development can be reasonably predicted.

• There b little doubt that populations will grow as
anticipated

• The wealthiest countries, with the exception of Libya,
. wtf «ia«thiMahaaty to«ryorta™»ri. IJa»WS> ttatmy heat

the expense of development projects
• few, if any, of the current large agricultural projects in

the six wealthiest countries have long-term viability.
• Thepoorest nations are engaged inaRedQueens race

(that is, running as fast as they can just to stay in the same
place) and wiD needmassive subsidies to meet theirgrow
ing needs.

• The middle income countries, with the exception of
Jordan, should be able to sustain their own populations,
but only Turkey can expect an exportable agricultural sur
plus.

• In almost every case, water and its management will
be the key in these patterns.4

Food Crop Production Potentials

U A C. ami Kuwait. The UA.E and Kuwait have
largely urban populations living in small, extremely arid
territories. DesaUnation can provide adequate water for
domestic purposes, butaside from somegreenhouse vege
tables, little local production of staples—grains, sugar,
starches, and meat—can be anticipated. Moreover, rapid
pumping of groundwater has resulted in saltwater intru
sions and a deteriorationof underground water quality and
quantity.

Oman. Oman is in much the same situation as far as

water availability is concerned. As a recent entrant into
modem agriculture, its agricultural field staff is largelyun
trained and new state-run farms are inefficient Increasing
amounts of food are being imported at this time. Also,
Oman's recently formed Public Authority for Water Re
sources,whileawareof the fragile and exhaustible nature of
the country's water supplies, is under pressure to increase
pumping at theexpense of sustained yielduse of the lim
ited aquifers.

Libya. Libya presents an even more complicated pic
ture Inthe oilboom yearof 1972, forexample, agricultural
imports totaled LD 53 million while exports in the same
category wereonly LD24,000. The Libyans, in their search
forself-sufficiency, have made expensive efforts to upgrade
farming in the )ebelAkhdar east of Benghazi and on the
Cefara Plain south of Tripoli. Scant rainfall and urban
competition forlimitedgroundwater supplies prevents sig
nificant expansionfromthese areasof naturalprecipitation,
whichmakeup only 2.5percentof the country's totalarea.

Greathopewas placedon the KufrahProductionProject
in the Saharan Southeast Begun in 1968, this project origi
naUy consisted of100100-hectare fields (10,000 ha,or24,700
acres), which received irrigationwater pumped from the
Nubian sandstone aquifer 500 meters below the surface.
Overpumping of the aquifer soon afterthe project began
was only one of the problems. It was hard to persuade
laborers to live in such a remote location, and high per unit
commodity pnxliiction costs and exorbitant transportation
ratesdiscouraged furtherattempts to farm the Sahara.

The hire of the water remained, however, and Libya is
now engagedinbuildingitsGreatManmade River(GMR),
intended to bringtwo millioncubic meters of water a day
fromtheaquifers inthe southeastern desertvianearly1,900
km of pipeline to areas near Benghazi and Sirte on the
Mediterranean coast A second phase is planned to connect
water weOsin the southwestern Fezzan with Tripoli This
massive project, under contract with the South Korean
Djung Ah Caarxtiam. willcoat S3~3 billion for the tirst
phase and$1 8billion for the second. A thirdphaseisbeing
considered, and ultimately as much as$25billion may be
spent on the total scheme.

The GMR is intended to irrigate as much as 180,000
additional hectares of coastal farmland, but Libya's eco
nomic hard times resulting from the dropin ofl prices do
not promise well for the project Of equal concern is the
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MWrtj* water recoverable from the desert-and many
obsewrs are skeptical that there is enough If the Kufrah
fff"*1** holds true, aquifers may be dried up long before
»»e project has paid for itself In any event, IJbya wiD

£^£™ *• ™* become an exporter even if the GMR
***^A««a Saudi Arabia has attracted much atten

tion with its recent success in producing wheat, chickens,
S*STI? Products T™* success, however, was ac
^F™" ^ the government subsidizing purchases of
tocaDv produced grain at five tosixtimestheworld market
rare In addition, the water for the farms is being pumped

^ft^^tb^-acoordingtoa survey conducted bythe
French Bureau de la Recherche C*ologique etMmiere-are
already being depleted. Reports of(ailing surface wells and
IE*l«^Offc»!tyupslope on the same strata meastern
North Yemen furthersuggest that this is the case

If Saudi aquifers IaiT desaJmation of seawater can
scarcely make up thedeficit Desaltnixed water isbeing
used successfully onthePeninsula for dornestic and mdu?
trial purposes, but such usage requires only about one-
tenth toone-twentieth the water needed for agriculture
Abo, water purified at sea level would haveto be lifted
between 1,500 and 4,500 feet and pumped more than 300
mites to reach farms in the high intenor Thus, itmay well
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be that Saudi agricultuni success will be fleeting or that
productionwiD satisfy only partof home consumption in
years to come.

Jordan and Israel Israel and Jordan share much the
same agricultural problems.

In Israel, agriculture consumes about 75 percent of the
water available Israel'stechnicalskills in growing, packag
ing and merchandisingmake its citruscropcompetitive on
the European marketand Ha vegetable production kxaDy
sufficient. Nevertheless, water is in increasinglyshort sup
ply, and IsraelwiDsoon find itself in the same situation as
the state of Arizona—where, for the first time, domestic-
industrial demands for water are closing down irrigation
projects.

Despite the symbolic importance of farming to Israel,
water there flows to the highest bidder. Agricultural pro
duction inevitably wiD decline andserve onlythe needsof
local populations. Nor can schemes like the Med-Dead
Canal, which if implemented would generate power by
pouring Mediterranean seawater into the Dead Sea depres
sion, match growing urbandemands forwaterand energy.
Currently, about 20 percent of Israel's energy budget is
used to raise water from lake Kinneret (the Sea of Galilee
and the holding pond for the waters of the Yarmouk and
Jordan Rivers) to the National Water Garner

Jordancompetes agriculturally with Israelfor the waters
of the JordanRiver.The expanding metropolisof Amman is
increasingly dependent upon springs that cannot be ex
pected to provide allthe water necessary for future use. A
plan to pipe water over 600miles from the Euphrates River
in Iraq has been found unfeasible, and Jordan, like Israel,
wiDbe hard pressed to meet domestic needs as weQas feed
its own people at present nutritional standards without
remaining a net importer of food.

Iran andIraq Iran andIraq bothhaveviable amounts of
land and water. Although their individual problems of
utilizing such resources differ, they share the debilitating
effectsof a prolonged war. Both remain importersof staple
foods, and neither can be expected to solve its agricultural
production problemseasily. Iranmust husband the limited
waters of the Elburz Mountains in the North and those of
the Zagros Mountains in the West. At the same time, the
replacement of traditionalgravity-flow underground irriga
tion runnels {qanats) by tube weDsand gasoline pumps has
placed new burdens on groundwater supplies with dan
gers of overpumping. Serious mismanagement of water
resources is intensifying Iran's need to import foodstuffs.

Iraqneeds better management of on-farm waters. Inade
quate drainage and overirrigationhave led through salina-
tion to losses of farmland and to diminished yields. Iraq is
also in the unenviable position of being the farthest down
stream recipient of Euphrates River water. Removals and
pollution by Turkey and Syria jeopardize the security of
that major source of water In a similar vein, Tjgris River
wafcer*jre ju Xuyt. pail dumed from the mountains of
Turkey and Iran,although fuD development of that riverby
the latter countries won't come until sometime in the 21st

century. Meanwhile, the northern regionof Iraq, in which
rainfall grainagriculture is practiced, is disruptedby Kurd
ish separatism.

Both Iran and Iraqare unlikely to actively compete for
regjona] agriculturalmarkets. Even Iraqidate palm produc
tion in the threatened South may suffer Bythe same token.

both countries wiD have to continue to import large
amounts of staplecrops.

Egypt Egypt maintains aprecarious balance betweenits
production ofcotton for export andmuch needed grains for
homeconsumption. Whilewaterfromthe HighDamnow
aDows double and triplecropping, littlenew land has actu
ally beenadded to Egypt's intensively cultivated fields, all
of whichareirrigated. Domestic consumption of water is
relatively minor in terms of the Nile's flow, but urban
development continues to remove valuable farmland from
production Population growthshows noimmediateprom
iseof abating. In the final analysts, EgyptwiD remaina net
importer of foodstuffs

North and South Yemen. South Yemen, in a mountain
ous, arid region, wiD have to feed new population with
imports of food. The better watered but no less rugged
North Yemen should be able to meet its bask food require
mentsthrough rainfan agriculture supplementedby limited
irrigation. Theamount of drawdown on Yemeni aquifers
by Saudi deep-weD pumping is difficult to assess but re
mains a worrisome factor.

Sudan. Sudan's rich potentialof soil and water cannot
bedeveloped rapidly. The country's lack ofinfrastructure—
roads, railroads, a power grid—and an educated cadreof
extension workerswiD delay increasingexport production
Cotton can survive the abusive railtrip to PortSudan, but
production continues to suffer from poor field conditions
and inefficient management. Separatist activities in the
Southhavedelayed andmay haveindefinitely postponed
completion of the Jnnglei Canal on the Nile. This project is
intended to increase the flow of river water available for
agriculture.

Egypt continues to dominate international negotiations
on the division of NPe waters, but the issue, now relatively
quiescent, may wellerupt as Sudan bringsmore irrigation
projectson line. Meanwhile, Sudan's transition to a new
government makesthe procurement of foreign aid forde
velopment moreproblematic. Sudan isunlikely to increase
its role in the world agricultural market during the period
discussed in this article

Turkey. Turkey's location providesanexcellentenviron
ment for agriculture Its more northern latitude means
lower summer temperatures and reduced crop needs for
water. Its mountains attract rain and snow and are the
source of numerous rivers. A wide variety of climates exist
because of the ruggedtopography, and yet there arelarge
tractsof arable land throughout the country.

With the exceptionof tiny Lebanon, Turkey is the only
country intheregion withno truedesert Over30percent
of its total areais arable(25 4 million ha), with slightly more
thaneightmillion hectares of that faDow and two million
hectares (8.2 percent) irrigated.* Six percent of theseirri
gated fields (122,000 ha) are in the Turkish part of the
F'x'irr'-TPrTTr—ri- *"*—" r |' <••-***-* rdlnr
SoutheastAnatolia Project—Giineydogu Anadotu Projesi
(GAP)-i* completed, another 760,000 hectares wiD enter
production there, increasing thetotal irrigated farmland in
Turkey by38percent. Another 400,000 hectares eventuaDy
tobeadded intheTigris basin inTurkey wiD mean a total
increase of 57.5 percent in thecountry's irrigated land. If
thisgoal isrealized, Turkey wiD have over 12percent more
irrigated land than all of Egypt (Egypt in 1981 had 2.86
million ha). When production from thisland iscombined
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with the yield fromTurkey's additional21million hectares
of rainfed cropland, thecountry's agricultural output wffl
be impressive The GAP iskey to suchan increase.

The Southeast Anatolia Project

The GAP ia the Turks' most ambitious effort to reduce
their energy deficit by substituting hydroelectric power for
expensive fossa' fuels Theyalso hopetheGAP win raise the
standard of living in the six provinces encompassing the
protect andthusameliorate local underdevelopment, one
of thecauses of Kurdish insurgency in thearea. Increased
agricultural productivity through irrigation is additional
serendipity associated with the scheme.

Plans And Progress

TheEuphrates andTigris Rivers have acombined poten
tial generating capacity of 77 billion kW (46 percent of
Turkey's total hydroelettric potential). Seven subprojects
on theEuphrates River andsixon theTigris will eventually
produce14hydroelectric generating stations, 15dams, and
19irrigationprojects.

Euphrates River. Work is weD along on theEuphrates
portion. The Keban Dam, farthest upstream, cameonline
in 1974 the nextdamdownstream istheKankaya, andits
reservoir beganto fiD in June this year.Bothof thesedams
aresolely forhydroelectricproduction

SUB farther downstream is the site of the Ataturk Dam
and reservoir. Work on this project beganinOctober 1961
(the official beginningwas November 3, 1983) underthe
direction of Ata-lnsaat, a Turkish consortium. When com
pleted sometime between 1990 and 1993, thai dam wll be
the largest inTurkey andthe third or fourth largest earth
filled damin the world. Itsreservoir wiD have avolume of
305lar^-official announcements claim that isenough wa
tertoirrigate upto900,000 hectares andgrow oopswithan
estimated value of S5 billion a year In addition, six Franco
turbines wiD haveageneratingcapacityof 2.400 MW

Water from the Ataturk reservoir wfDbe diverted south
eastward to fields near the Syrian border through two
major canals.

• Thefire isagravity-flow systemthat will pass through
the UrfaTunnel—two parallel tubes, each7.5 meters in
diameter andover26km in length This unit wiD becom
pletedin 1986 and wfD eventuaDy irrigate 300,000 hectares
from Urfaeast to the town of Ceylanpinar

• The secondsystem wiD pump water 107 vertical me
tersto the Hilvan Canal, from whereKwiD irrigate 400,000
hectares, some as far east as Nusaybin. An additional
60.000hectareswiD be Muted with water pumped from
lij'•*••» l»i 1>iiiTi si 3

Two smaller dams downstream from the Ataturk are
scheduled togeneiate morepower.

Tigris Rrotr Dams andirrigation projects on theTigns
Rrver (600,000 ha and2.200 MWinstalled capacity) are in
the planningstageand wiD not come on lineuntilafter the
year 2000.

The Human Factor

There is brae doubt that the dams and canals of the
Euphrates phaseof GAP wiD be completed m the next
decade, although someobservers areskeptical. Butwater
•lone Isnotenough to assure thai GAP. goals andmarket

potential wiD berealized The human factor isimportant
Forexample, theprovinces ofAdiyaman. Mardin andSan-
burfi, have suitableagrirullur.1 land (1.5 million ha) that
vris be served by the Ataturk reservoir Butdetailed sol
surveysarenot yet completed Some first-dass land wiD be
tost toreservoir fkwding, and asaresult, asmany as60,000
villagers must be relocatedOn-farm preparations have yet
tobeearned out, and land leveling, tertiary ditching, and
pass** sprinkler systems have notyetbeen put toplace

landTenme and the Kurds Ofall theregions inTurkey
the Southeast has the most inequitable pattern of land
tenure Less than onepercent of the population ownsone
fourth ofthearable land Nearly anadditional 25percent of
the farmland a controBed by another six percenl of the
population Just over 60percent of the population ownsa
totalof only 10percentof the land.

Such animbalance has encouraged both heavy handed
control byconservative sheiks andopposition to them by
local groups ontheextreme left. This isexacerbated bylocal
Kurdish-speaking majorities whose irredentist activities
persist despite major attempts by the military to quash
them. Literacy is low. The Kurds daim (and the Turks
deny) that their educational facilities have been slighted for
ethnic reasons. Theupshot isthatitmaybeeasier todeliver
watertothe farmsthan it wfflbe to get the farmersto use the
new water supplyand the modem farming techniques it
caDsfor.

Dangers mFlrldwork. During arecent studyofon-farm
watermanagement in southwest Turkey, agricultural ex-
tension workers andhydraulic engineerstoldthisauthorof
thedangers fieldwork involved* The danger wasnot from
insurgents but from possible traffic accidents going toand
from field locations. These workersconsidered itpreferable
tositintheofficeandwritereportsthan to risktheirliveson
the highway IntheSoutheast, thedangers wiD be many
times greater.

Penetrating The Market

Even ifthe farmers accept new ways, there remain prob-
lemsofqualitycontrol and preservationofperishablecrops
such asfruits and vegetables. Turkish farms have notyet
completely solved these problems Currently. Turkish agri
culture's greatest needs are packing, shipping andmarket
nvg skffls. Itiscertainly an area open toentrepreneurs'

IHfficult European Market. The European market has
been difficult for Middle Eastern exporters to penetiate.
OnlyIsrael hassuccessfully metWest European standards
of quality and timing for market acceptability. Turkey

r of «ar 1C. hut Tutk^i,
agricultural production would conflirt inpart withthepar
aWspecialized crops ofthe EC's Mediterranean members.
Turkish tobacco, raisins, figs andnutswfflalways sell mthe
West, butin small quantities Recently. Europeans have
purchased cereals and meat products from Turkey inlarger
amounts, butthe demand isunpredictable. Turkey there
foreanticipates findinga market nearer home.

Middle Eastern Market. WfflTurkey s productsbe com
petitive in the Middle East markets? These markets wsl
continueto seek grains,sugarand some meat products Bui
asper capita incomes dedmrwith sagging oilprices, the
markets wsl not be seeking fruits andvegetabks trans-
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ported at high costs horn faraway places. As a nearby
overland shipper, Turkey hasadecided competitive advan
tage inthissituation Grains, though, mustcompete onthe
worldmarket, andnocountrycanlongindulgeinsubsidiz
ingtotheextent Saudi Arabia is Turkey mustkeepproduc
tioncosts of grains low,since it wiD becompeting notonly
withthegreat wheat suppliers—Canada, theUnited States,
Australia and Argentina—butalso with EC members such
as France.

The United States has several trade weapons at its dis
posal, namely its Export Enhancement Program (EEP),
which mingles bee government surplus stocks with con>
rnerdal exports to provide a salablepriceon a given pack
agefor export.Also, inthe months ahead,itsnew General
SalesManager (GSM) 103program wiD offercreditguaran
tees of up to 10years'durationto MiddleEastern buyers
Turkey cannot afford to offer its customers such arrange
ments. Nevertheless, the American share of the i*>bvLUon
Middle East agricultural import market slipped by about
four percent in 1985. Better local growing conditions may
accountin partforthisdrop, but in the longrun, population
growth is expected to outstrip such positive local crop
fluctuations and the region—except (or Turkey—wiD be an
Increasingly large importer. With deteirriinationand some
luck, Turkey may cash in on this situation.

International Implications Of GAP Water Use

A further complication may influence Turkey's agricul
tural plans forGAP. When completed and at full storage
capacity,the three majorreservoirson the Euphratesand a
host of smaller ones on its tributaries will have a combined
surfaceareaof slightly more than 2,000km2. Evaporation
from an areaof that size is estimated at 2 96 km3 a year. In
addition, evaporation and transpiration necessary for
healthy plant growth demands about one cubic meter of
water forevery scruare meter of cropland. At the same time,
not every drop of water removed from a reservoir reaches
the plants for which it is intended. As much as another
meter (depth) of watercan be lost through spills, seepage,
and evaporation on the way to the plants. Thus, the con
servative and predictable figure of 700,000 hectares to be
irrigated with Euphrates water could require the removal
ana loss of 14 km3 of water from the annual flow of the
river. Evaporation losses corribined with those from irriga
tioncouldpossiblytotal17kin3peryear.

How Deep Is The River?

Long-term flow records (1937to 1963) for the Euphrates
at Bireciknear the Syrian bordeT indicate an average annual
flow of 28 7 km5. Other measurements taken at K^rkamis—
closer to the border—based on a shorter time period indi
cate a volume of 31.4 km3 a year. Another 1 8 km3 of water
is added in Syria from that country'» ma/v jribuiary, *hr
Ifhaiw Pin i i*i icitT.f^ii'itur 11 Dow" (before any removals
for irrigation) at Hit inside Iraq has been estimated at
slightly more than 33km3. (This latter figurecan be consid
ered generous.)

Syriahas itsown majorhydroelectricand irrigation proj
ects. Most important of these is the Tabqa (Ath-Thawra)
Dam and Asad Reservoir (628 km1) which became func
tionalthe same yearasthe Keban Dam.This reservoirloses

at least another cubic kilometer of water from evaporation.
Estimates of the land Syria hopes to irrigate along the
Euphrates rangeas high as 600,000 hectares,but this may
be too optimist* Irrigating just half that amount of land
would eventuaDyremove 6 km3 of water from the river.

Together, then, Turkey and Syria could use up more
than 24 km3, leaving Iraq aslittle as9 km3, part of which
would have to remain in the streambed in order to carryoff
dissolved salts from irrigated fields- Iraq already has over
one miDion hectares under irrigation. Obviously, some-
thing or someone wvD have to give way.

Tensions And Negotiations

The above scenariois only one of many possibilities on
the sharingof the Euphrates waters by the three riparian
users. It is neither the most optimistic nor the most pessi-
nustic But tensions have already built among the three
nations. Confrontations over reduced flows ofEuphrates
waters across the Syrian border with Iraqwhen the Keban
andTabqareservoirswere originaDy filledand again in Jury
1984were resolved only with difficulty.

In the springof this year, Syria's Prime Minister Abdul
Kassem made an unsuccessful visit to Ankara in order to
negotiateaguaranteedflow of water into his country from
Turkey. Negotiations apparently stalledover questions of
Syria's alleged role in terrorist infiltration acrossTurkey's
borderwith Syria. Meanwhile, Iraq's poor diplomatic rela
tions with Syria further complicate the issue No tripartite
meetingtodiscussthe equitable sharingof these waters has
yet been announced.

World Opinion

In any event, although Turkey is in a strong position—it
controls the source of the river and is militarily the strongest
of the three countries—world opinion may pressure Turkey
to reduce the amount of water rt removes from the rivers.

So, the Turks may have to give up some part of the area
they have been counting on for export crops But even rf
they do, that wouldn't mean the end of their arnbitious
agricultural goals for the GAP Dramatic changes in the
Turkish economy over the last two decades indicate that the
Turks may weDbe able to realize their ambitious plans lor
the Southeast Anatolia Project and become a major food
supplier for the Middle East.

Footnotes

'A review of Turkey's energy needs and sources is found in |ohn
Kolars, "The Hydro-imperativeof Turksry'*Search (or Energy." The
Mtddle fats/ fnimal. Vol 40, No 1 (Winter. 1986). pp » 67
'No easilyavailable viunf r'isti lor dt-ldiled Turkish nuten»ls A good
reviewof irrigation and Land may be found in "Turkey," Irrigation and
Drainage m the World- A Clots/ Review. KK Fram|i. B C Care, and
SDL Luthra. Vol 111, Inlematioruu Commission on Lmgabon It
Drainage {New Delhi 1983), 3rded . pp 136*1397 The figurescited >n
this article an drawn from a mutter of I'nriuth Kdwra reports

- wswry aswrne,wrncli rs Government of Turkey, Ministry of Energy
and Natural Resources. General Directorate. State Hydraulic Works.
Gumyd^u Arvadoku Props.(Ankara 1980)

The assessment of agriculture in the MiddleEastand North Afnca is
neatlysummarized m PeterBeaumont and Keith McLachlan. Agncul-
hint Denhtpnentm the Middletjtsi (20 authors), |ohn Wiley and Sons
(New York 19rtt). and MarionClaw»m. H H Landsberg, L T Alewn
dei. TV Afrin.in.ra. Potent*! of the Middle Last American Elsevier
Publishing Co . Inc (New York 1971). The latter work is of particular
value for the now data rt contains
*Al population, per-capita income, and other related dataan* drawn

SEPTEMBER 1986 MIDDLE EAST EXECUTIVE REPORTS 23

283

FOOTNOTES (Continued)

Strata"r^ tsr^^ysrits?

assess;:



284

APPENDIX 4

STATEMENT ON TURKEY AND THE MIDDLE EAST PAX AQUARUM
(SUBMITTED BY JOHN KOLARS)

A paper presented at the 1987 Annual Meeting
of the Middle East Stadles Association

It Is safe to say that a new paradigm Is developng In southwest Asia.

In the past, there were "have" nations graced with aaple petroleum resources,
and "have not" nations which were petroleum barren or petroleum poor.
The nations of the Peninsula were essentially the "haves" as well as

Iran and Iraq, while Turkey, Syria, Lebanon, Jordan and Israel were

"have nots." But times change and new circumstances — as well as some

very old ones -- now present us with a new paradigm In which food production
and security based on ample supplies of water are beginning to weigh
as heavily as petroleum profits in tbe international scales. What 1 hope
to establish Is that Turkey is the only possible source of surplus water

in southwest Asia, that population pressure In the region is forcing this

fact to the fore, and that ongoing development of Turkish and other hydro-
logic resources will make this the critical issue for diplomacy in the near
future of the area.

It Is not ny intention to linger on the demography of the region.
Suffice it to say that In the Middle East (excluding the Maghreb) fifty
per cent of the population depends upon surface waters that cross an inter

national boundary from some other country and that ninety per cent of the

Arabic speaking world depends upon water from non-Arab sources.

Specifically, the population of the fourteen nations (including the
UAE as one unit) in southwest Asia in 1983 totaled 145.7 mil Iion. By the
year 2000 they are expected to increase (by conservative estimate) to

234 million, about 61 per cent (Table I). (It should be noted that the Sudan

and Egypt, while included In the accompanying illustrations, have been

omitted from this discussion because the Nile basin countries represent
a separate set of conditions and problems. What I speak of here is that

which is found east of Suez.)

Attention is called in Figure I to the group of countries with

no surface water.. With the exception of Iraq and Iran, these are the "have"
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•uch higher elevations. In the case of Saudi Arabia aany of the agricultural

areas now In place and producing are 4000 to 5000 feet high. Pumping costs

can become prohibitive under thess conditions. In Isrssl the cost of raising

water from Uk. Klnneret to the National Water Carrier was In the past

estimated at about 20 per cent of all the energy used In that country.

At pressnt, the figure Is smaller due to Increases In energy use in other

sectors although the absolute amount of energy thus consumed does not

appear to have lessened.

He now cone to what I believe Is the central development In this

complex picture. I refer to Turkey's Southeaast Anatolia Development

Project (Guneydogu Anadolu Projesl: GAP), This gigantic project is now

frequently described In the international press. I quote In part one of

the most recent Items,

"The SEAP (I.e. GAP) scheme was initially proposed 20 years ago,

and the first dan, the Keban, was Inaugurated In 1974. Construction

of the second, the Karakarya, bean in 1976 and reached' completion In

July of this year. (I.e. 1987) Building work on the biggest dan

proposed, the Ataturk, started In 1983, and is expected to be

coaplete by 1992. In all, the SEAP scheme will let Turkey develop

two ailllon hectares of Irrigated and partially irrigated land, of

which nearly 1.5 ailllon will be watered by the Euphrates."

Alan George, The Middle East. Oct. 1987, p. 27.

The location of GAP on the headwaters of the Euphrates and Tigris Rivers

In Turkey is shown in Figure III. Downstream developments and the vulnerability

of Syria and Iraq are apparent. Typical of the sub-projects scheduled for

completion In Turkey are those south of Urfa on the Barren Plain and to

the east along the Syrian border near Ceylanpinar and Hardin (Figure IV).

If every project listed by Turkey and scheduled for completion within the

next thirty years for GAP were to come through, according to my calculation,

their Impact upon the flow of the Euphrates would be dramatic. In turn,

as Syria's plans for irrigation and hydro-power come on line, additional

depletions will take place from the Euphrates. Figure V gives some Indication

of this although 1 do not have time to describe its many details. It

does, however, represent a less then worst but not best case scenario.
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will be left In very short supply. Thus, a further solution to the problem

must be found. This Is affirmed by Syrian Ambassador to Turkey, AbdulaajUm.

el-Ufel's 1986 statement to the Turkish press, "Two neighbors do not
struggle for water."

Early in 1987 Prime Minister Ozal suggested an answer to both the

demands made by GAP upon the flow of the Euphrates and to the escalating

water shortages of countries to Turkey's south. ThU is hi. "Peace Pipeline"

which could carry water from the Seyhan and Ceyhan River, as far south as

Medina and Mecca in the west, and from the Tigris River in Turkey to the

O.A.E. in the east. The International contractors Root and Brown have

already presented a prolegomenon to a fea.abllity study of this project.

Their initial presentation suggests 3.5 million cubic meters per day

(1.28 billion a /yr) of water flowing south in the western pipeline
(Figure VII) and 2.5 million cubic meter, per day (.91 billion m5/yr)
in the east (Figure VIII). Various report, give the combined cost of these

venture, at between 17 and 20 billion dollar*. Technologically feasible,

these seemingly expensive line, could deliver water — according to Brown

and Root — at one-third the cost of a similar desalinized quantity.

I should add that while Premier Ozal has not mentioned compensating

for GAP', depletions, if and when they occur, similar inter-basin transfers

originating in Turkey could solve in a reasonable way the problea GAP

presents. Figure LX show, the distribution of surplus waters throughout

Turkey. This is based on calculations drawn from DSl publications as well as

further analysis of ay own. Each symbol indicates the total amount of

surplus after evapotran.plratlon and other natural loc.es have been subtracted

from estimated precipitation. The eapty portion at the top Is the amount

estimated that will be consumed by agriculture and domestic activities. Some

riveA basin, will need augmentation. The central, west and northwest parts

of the country are already suffering water shortages. The south and east,

however, have ample surplusses capable of satisfying both Turkey's needs and

those of its southern neighbors. Some caution must be exercised even with

this initial, and admittedly rough, estimate. This Is Indicated on

Figure X which correlates the total surplus remaining in each basin after

antlcpated depletions with the total available run off before lo-basln use.
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The Euphrates and Tigris Rivers have sufficient surplus.e., but they also
are committed to downatreaa user., a. la the Coruh. Any basin falling
within the "before and after" les.-then-5-bllllon n3 category will probably
need some supplementation In the future. Those having original flows between
five and ten billion a can probably get by but have little to offer the
others. It should be noted that the Seyhan and Ceyhan fall In this marginal
category thus prompting the questioning of those two rivers as the West

source for the Peace Pipeline, particularly in view of the water shortage
that may develop in Hatay along the Orontes River. Much more hope can be attached
to the Eastern Mediterranean and Eastern Black Sea Regions. But in any
case, the fact remains that properly managed, the water resources of Turkey
could alleviate much of the water shortage in the Levant and the Peninsula.

How real a possibility is the Peace Pipeline? Are the Turks serious,
and what's in it for them? An unusual insight may be gained if we turn to
the writings of Korkut Ozal, the younger brother of Turgut Ozal and co
author with him of a paper. "On the Principles and Methods of Hydroelectric
Development Planning," although I refer now to an Independent article by
Korkut, "Development of the Euphrates Basin in Turkey — a Case Study."
Cannot we wonder if he had consulted his older brother before committing his
ideas to print? He writes:

Generally speaking, cooperation between the countries within an inter

national river basin is indispensable to resolve conflicts and to

increase economic efficiency of resource utlizatioo. ... The

settlement of international water disputes cannot be made according
to international l.v. Such law does not and cannot exist. It

becomes therefore the responsibility of the concerned countries

to develop a solution to their own problems. This is usually a
delicate task since it is an operation of finding a point of
compromise for many diverging claims and demands which normally

have their origin In controversies other than the one under discussion.
These other controversies may even involve issues which may be
regarded, by involved coutnrles, as issues pertaining to national

prestige. Under such difficult conditions speculative attempts
to resolve all these conflicts in a single negotiation are bound
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to completely fall. ... However, those failures should not be

considered a. indications of the Impossibility of cooperation in

international basins. The Turkish experience gained on lta inter

national rivers with the USSR and Greece suggests that by a carefully

planned sequential approach to the problea, constructive and successful

cooperation ban be achieved. ..."

There is a strong element of hope and rationality in these words.

NB As of this rewriting (3 Feb. 1988) two other events reinforce the

above point of view. A minister from Jordan (office unknown) has recently

visited Ankara to discuss the Peace Pipeline. It also appears that Syria

has also entered into some discussion of this scheme. Secondly, Ozal'.

negotiations with Papandriou at Geneva at the end of January began with

a careful exchange of amenities and concessions but did not Immediately

confront the Issue, of Aegaean oil exploration or Cyprus... a slow and

easy approach advocated above.

And what's in all this for the Turks? By making life more secure for

their southern neighbors they would be able to secure, in turn, their southern

flank. This would make GAP and Its ambitious goals more attainable as well

as allowing more resources to be directed to domestic affairs. It might

even mean that through closer relations with the Syrians and the Iraqis —

not to aention the Jordanians and the Saudis — Turkey would be In a position

to act as an Intermediary between various Interested groups, not excluding

the Americans who would find it to their advantage toa accept a more quid

pro quo relatio.hlp with their NATO ally.

And could the Arab nation, possibly accept being dependent upon the

Turks? The Turks have lone) been dependent upon the Arabs for petroleum and

for the loans to buy that much needed energy. Moreover, it is most unlikely

that Turkey would be seen as having the same ambitious intent for the entire

Middle East as night the Soviet Union or the United States.

I am rapidly advancing Into the realm of political .peculation in

which I am the least experienced of tourists. However, given the growing

thirst of the southern lands, the water to the north, and what I believe

will become the Increasingly undeniable need for cooperation among all the

countries Involved In such a Peace Pipeline, I think it muite conceivable

that we will see in our lifetime a PAX AQUARUM in this part of the Middle

East. One in which Turkey will play an important role.
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Table I

POPULATION 1983 AND ESTIMATED POPULATIOH GROWTH TO 2000
In Middle Eastern and Northeast Africa Countries

Country Population 1983
1 X 10°

UAE 1.2

Kuwait 1.7

Saudi Arabia 10.4

Oman 1.1

Yemen AR 7.6

Yemen PDR 2.0

(Libya) (3.4)

(Egypt) (45.2)

(Sudan) (20.8)

Jordan 3.2

Israel 4.1

Syria 9.6

Iraq 14.7

Lebanon 2.6

Iran 42.5

Turkey 45.0

Total

(less L/E/S)
145.7

Est.Population 2000
1 X 10*

2.0

3.0

19.0

2.0

12.0

3.0

(7.0)

(63.0)

(33.0)

6.0

5.0

17.0

26.0

3.0

71.0

65.0

234.0

X Change

67

76

83

82

58

50

(106)

(39)

(59)

87

22

77

77

15

67

44

60.6

Source: World Development Renorr_
World Bank (Oxford U. Press, 1985)

Total 215.1

(including L/E/S)
337.0 56.7



TABLE II: THE TWENTY-SIX DRAINAGE BASINS OF TURKEY

Name Total RunoffNo.

1 X 10

1 Merle 1.25

2 Marmara 7.62

3 Su.urluk 5.35

4

S

Kusay Ege 2.20
(N. Aegean)
Cadiz 1.81

6 Kllcllk Mcnden-a. .„

(Little M.) '

7. Buyuk Menders*. „,
(Big M.) **"

8. Bati Akdenlz ?.
(W. Mediter.)

9 Antalya 11.24

10 Burdur 0.31

11 Akarcay 0.45

12 Sakarya 6.03

13 Bati Karadenla

(V. Black Sea)

14 Ye.ll Iraak 5.54

I'l Klr.ll Irmiik a.20

16 Konya 3.36

17 Dogu Akdenl. 12.27
(E. Mediter.)

18 Seyhan 7.06

19 Asl (Orontes) 1.20

20 Ceyhan 7.21

21 First (Euph) 33.48

Maximum Realisable

Irrigation Water Use .
(ha X 10,000m - 1 mJ/e')
1 X 10* m3

631.64

500.23

1704.74

839.39

1308.30

11.50

2326.65

1173.92

1928.79

312.16

748.3

2664.13

951.68

3261.18

49/1.20

2419.24

712.13

3426.33

1165.76

3613.48

15068,67

TOTAL ROTOPF AND SURPLUS RUNOrT: CA. 2000*

Domestic Use Total Us*

6 3
1 X 10 a

9 _3
1 X 10 a

Surplus Surplus aa a
Runoff X of Total Runoff

» -310

60.0 .6916 .558 44.6

829.0 1.3292 6.291 82.6

147.2 1.8519 3.498 65.3

18.0 .8574 1.343 61.0

0.5 1.3068 .501 27.7

128.0 .1595 .961 85.8

2.3267 .623 21.1

1.1739 6.586 84.9

— 1.9288 9.311 82.8

_ .3122 -0.002 -00.6

— .7483 -0.298 -66.2

822.0 3,4861 2.544 42.2

18.6 .9703 9.070 90.3

127.0 3.3890 2.151 18. «

96.0 5.0792 1,121 18.1

123.9 .2631 3.097 92.2

66.6 .7787 11.491 93.7

M, 3.4263 3.634 51.5

— 1.1658 .034 02.8

— 3.6155 3.594 49.8

82.5 15.1512 18.329 54.7

THE TVKNTY-SU DRAINAGE BASINS OP TURKEY — continued

22 Dogu Karadenlz 14.00

(Eastern Black Sea)
9.24

23 Co run 6.46 364.17

24 Aras 5.54 2863.52

25 Van 2.59 676.41

26 Oleic (Tlgri.) 21.81 5253.36

Total 184.91 59250.32

The DNI source Hive* twu figure* fur Irrigable land
development" hua baen used to coaput* the value in thla co
been token aa the average depletion for Turkey. Thl* figure 1* baaed on computation, made for The
-E.HAh.retea.Afve.r_.Baain by thl* author.

.0092 13.991 99.9

.3642 6.096 94.4

2.8635 2.676 48.3

.6764 1.914 73.7

5.2534 16.557 75.9

61.7 704 123.160 66,6

Th. *maller figure listed under "IiSi'Ui after
lusm. An average water lose of 1 • /a ha*

Source: Devlet Su I.lcrl, lyX^IXVJfSJStk^ltfSJ^.XiSKl^t*' Ch«P. 5.
Values in column* 2, 4, 5, and 6 have been* computed'by Kolar*.
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FIGURE II

V/tlcr surplusin the MiddleI

Source: "The Agricultural Environment:
an Overview," Peter Beaumont,
Jn Agricultural Development In
the Middle Ea.t. P. Beaumont and
K. HcLacblan, 1985 (John Wiley
and Son.), p 17.
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APPENDIX 5
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INTRODUCTION

The Arab-Israeli conflict has historically been examined in geostrategic and political terms. While the

issue of water resources in the Middle East has been a significant point of contention, the subiect has

received relatively little publicattention Since Biblical times, waterhas been a precious commodity in the

MiddleEast and continues to be so today. Ina regionof limitedrainfall, rapid populationgrowth. Increasing

urbanization and industrialization, the need lor water is greater than ever. Shortages of water in the region

will either be an Ingredient in the formula for peace or a contributing factor to conflict. Arnold Sofer, a

geographer at Haifa University, stated that 'nations that for millennia had water, sometimes sparse but

always steady, now facesevereshortage.. Addto thatexploding populations andwhatmanygeographers

believe isa growing cycle ofregional drought, and you have a formula for disaster".1
The sources of water in the Middle East are limited. As each day passes without any solution, these

nations' shortagesbecome moreand moreserious Eachcountryfacesa crisis of different degrees. Each

has attempted to solve its particular problems in the manner that best suits its available technologies,

knowledge and financial resources Thisfalure to 'pool the resources" of the nationsinthe Middle East has

greatly exacerbated the problems faced by individual countries. Whereas the searchfor watercould have

'wen a catalyst forcooperationand peace, to date, fthas been primarily a source of conflictand heightened

tensions

The available sources of water are being used up at an alarming rate. With no attempt to

coordinate consumption, there has been serious wests, mismanagement and conflict over what supplies

remain. Conflict over water resources was a major underlying reason for the war of 1967 Although some

of the nations have been successful in finding and utilizing various technologies, these have only served to

stave off the looming crisis, not solve the problem

Estimating the amount of surfacewaterand groundwater inthe Middle East is very difficult. Israel,

Jordanand Syria consider waterto be an issue of national security, and are thereforeunwilling to release

government documents with detailed analyses of current consumption and avaiabillty Using many

previously published estimates on the amount of water to set parameters, we came up with our best

estimate of current consumption and availability These figures may differ from others, given the lack ol

complete and accurate Information

I. SOURCES OF WATER IN THE MIDDLE EAST

1 RichardZ. Chesnoff, 'When Water Feeds Flames.' U.S. News &World Report. 21 Nov 1988: 47

3
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The failure, over the last 30 years to address and resolve the question of water rights in a
comprehensivemanner, has forced each country to seek Itsown solutions.

Year

1990

2000

Est. Yearly

shortage

ISRAEL

Projected Water Consumption In Israel, Jordan, Egypt2

(In Mltions of Cuhfr M^ers)

Jaofi! Jordan Egypt

1750 MCM 870 MCM

2500 MCM 1000 MCM 3

800 MCM 170 MCM

Approximately 95-99% of Israel's renewable water (sources which are replenished naturally) is being
utilized Predictions have placed Israel's future water needs at about 2.500 Million Cubic Meters (MCM) a
year by the year 2000 Professor Thomas Naff, a leading water expert with Associates for Middle East
Research Inc. of Philadelphia, recently noted that 'somewhere between the turn of the century and the year
2010. they [the Israelis] are going to have tocome up with between 500 and 600 million cubic meters
annually of new water."4

Israels current water use is approximately 1750 MCM, with thirty percent of her water needs coming
from the Jordan River. An aquifer (a water-bearing stratum of permeable rock, sand, or gravel) in the West
Bank, shared byboth the Palestinians and Israelis, supplies between 25-40 percent, and the rest ofIsrael's
water is derived from underground resources, waste water reclamation, catchments, saline springs and other
sources " Two aquifers located within the pre-1967 borders have been completely tapped. Demand for

These are based onestimates from previously published figures.

^3ii2f ?!E0V?,'- *Mar consumP,ton »-**---• 'Ms coupled with the rapid population growth make it
very difficult to estimate future consumption.

MarchAl '̂8Ae,a,nder' "W",ef"""^ ,n "" Mlddl8 *""' ""* Mam" •,n,,"v" **^mtiMlm 19

5Frederick WFrey and Thomas Naff, "Water: An Emerging Issue in the Middle East." The Annals of the
Amencan Academy of Political and Social Science November 1985: 47. """
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water In Israel is so great that these aquifers have been overpumped. creating a nationwide cumulative

deficit in replenishment of about 1.7 Dillon cubic meters (BCM) of water. This deficit, when compared to

Israel's national annual water consumption of 1.8 BCM, highlights the gravity of the situation

In addition. Israel's growing population, which has been projected to increase by one million,

bringing ftto a total of 5.5 million by the next century, will further aggravate the demand for water. It should

be noted that this figure does no! Include the Palestinian population of the territories, nor does It Include the

unexpectedly high rate of Soviet Immigrants in recent months. Should this wave of aliya continue at current

rates, more than 100,000 new immigrants will arrive this year atone. Some projections of total Russian

immigration, based on the number of outstanding exit requests, are as high as one million or more. Whle

public attention has focussed on the urgent need to provide the new Immigrants with housing and jobs, the

necessity to supply them with adequate quantities of water both for residential use and for the new or

expanded enterprises in which they win be employed, is obviously equally vital.

The issue is not only one of quantity but also of quality, especially for household use According

to a 1987 report by Israel's State Comptroler, hall of the notion's primary coastal aquifer was polluted with

high nitrate levels resulting from fertllzer and pesticide seepage Due to overpumping, the water level drops

below a certain level causing seawater to enter an aquifer and contaminate the remaining water. With this

happening to other aquifers In Israel, there is reason for concern. Professor Naff has warned that 'once you

have destroyed anaquifer itcan't be restored injust a few years'*

Water has become a highly politicized issue in Israel The Likud and other right wing parties have used

Israel's dependence on West Bank water as a justificationfor permanent control over the West Bank. "A

f Palestinian state on the West Bank would be like giving your drinking water to [Palestine Liberation

Organization Chairman) Yasser Arafat.' the ultranationalistTsomet party said in a press release in October

1989* Others argue that someor all of the territories can be given back, butthey insist that any peace
agreement would have to include arrangements for mutual controlled sharing of the aquifer. Whatever the

political arrangements, some method of joint use between Israel and the Palestinians would have to be

arranged, with strict regulations and monitoring.

Another important water related issue in Israel is the role of agriculture in Israeli society "We are

dealing with national aspirations," said HHIel Shuvai. an environmental scientist, the Zionist dream to create

a green hinterland In Palestine allows Jews to be farmers again. Nevertheless, the only way to assure

• Andrew Alexander, "Water Wars/Crisis inthe Middle East" TheAtlanta Journal andConstitution. 19
March 1989 8A

7Anton Ferrctra "Water asThick as Blood inIsraeli Conflict with Arabs." Newstab. 19 October 1989.

5
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*n0Ugh ,or hJU,r« Population growth and Immigration Is to reduce water allocation to agricurture.""
The Zionist movements longstanding connection to pioneering and agricultural settlement

transcends party lines. Although . Is now agreed policy that domestic and industrial demands take
precedence over agricuftural ones, the power of the agricultural lobby will make further reduction of water
allocations to agricultural settlements politically difficult. Currently, approximately 75% of Israel's annual
water budget goes to agriculture • Throughout the status history, water has been used hi greater
Proportion for the agricultural sector than for the domestic or Industrial sectors From 1964-1986 water
usage by agricuftural settlements increased dramatically when compared to the steady rise In water
consumption by the domestic and Industrial spheres in Israeli society. The drought in recent years has
forced the authorities to begin to Impose water use restrictions on certain crops, such as cotton.

GAZA

With about 650.000 Palestinians living In the Gaza Strip, the area has one of the heaviest popula.ion
densities in the world Gaza Is currently suffering from severe water shortages. The aquifer beneath the
Gaza Strip, which is the sole Indigenous source of Gaza's water needs, has been overpumped for years
The people of Gaza are already thought to be consuming between 40-50% more water than the ralnfed
aquifer can replenish. Water abstraction (mostly for Irrigation) presently amounts to 110 MCM/yr compared
to an available safe yield of only 50 MCM/yr.'" The result has been ashortage of fresh water which has
forced the residents Increasingly todrink water that Is more saline than deslreabie ' •

By the year 2000. the Palestinian popUatlon In Gaza Is expected to reach about 1million. This mean,
that an outside source of water wll have to be found to meet the needs of the residents; Israel says I can
no. assume that burden. According to Israeli Water Commissioner Zemach Ishai. starting in the year 2000
Israel will refuse to pump water to Gaza residents for agricuftural use, as she currently does and will only
provide the Palestinians there with water for personal use. (Ninety percent of the Gaza Strip's water
consumption is used for agriculture, only 10% Is for domestic and Industrial use.) As already noted water
shortages within pre-1967 Israel, have resulted In cutbacks In allocations to farmers.

According to the West Bank Data Project, the 2.000 Jewish settlers In the Gaza Strip consume thirty

'Ibid.

9Joyce RStarr and Kenneth P. Ubre. The Israeli Water Crisis." tj^fiujlcojs, August 1988: 8.
,0 "An Eighteen Year Survey (1967.19851." State of Ismd Mm^ry p. PflfmTn 1ge5: p77.

ReolA•T^nAAa^.-r• "^0Om'n0 W*,ef CriS,S Threa,ens MUea« Shortages Could Ignite Wars In"•"•on. Austin Arner|can Statesman 26 March 1989. p.H6
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tlrr>8srnore water percapita thsndolhe Palestinians. Anhoogh total consumption inGaza is relativelysmall,

this disparityheightens the existing tensions in the region. Accusations have been levelled by the Jewish

terriers and the PalestMaru against each other, each side rjlamirxj tfw cithertor the water shortage Israeli

authorttle* point out that the Palestinians, prior to 1967. dug too many wetls and practiced overpumping;

overusing the limited supply. Palestinian Irrigation methods are also faulted for being Ineffective and

wasteful. The Palestinians blame the shortage of water on the dlsproportkxiat* use by the Jewish settlers.

although there is strong evidence Indicating that the shortage predates the Israeli occupation

The water In the Gaza Strip Is currently contaminated by seawater and chemicals. Including

pesticides and fertilizers A recent Israeli state comptroller report Indicated that If a solution Is not

expedited the problem will cause greater damage, and the financial Investment required will be much

greater than ft wH be today.-1'

It has been estimated that Gaza needs new sewage facHlee which would coat about $16 million

dollars Israel has not shown any Interest In shouldering the burden for this. However, Prime Minister

Yitzhak Shamir's peace Initiative calls for international financing of an effort to improve the quality of life for

Palestinians in the territories This would include new housing, and other types of Infrastructure

Improvements such as new sewage facllties Greater public awareness of the water shortage has led the

government to create a new Ministry of the Environrnent to concentrate Israeli efforts Public support for

the creation of the ministry was strong; Itwon unanimous Knesset approval The Ministry Is the last Ministry

to be established

WEST BANK

The largest of the three aquifers utilized by IsraelIs located in an area that fallsboth within pre-1967

Israeland the West Bank. According to the West Bank Data Project, this supplies Israelwith more than 25%

of herwater. Thetwo aquifers located totally Inside of Israel aretuty tapped andarebeingdepleted.*13

Therefore the aquifer on the West Bank is of enormous strategic value. If the Israeli* were to lose control

over theWest Bank, their ovorrxjmpod water infrastructure would be inserious jeopardy.'14
Water rights between the Israeli settlers and Palestinians have been a serious cause of friction between

12 Joyce R. Starr and Daniel Stem U.S. Foralon Policy on Water Resources mthe Middle East (The
Center for Strategic and Inlematlonal Studies. 1987) 8.

13 Andrew Alexander, "Water Ware/Crisis In the Middle East" The Atlanta Journal and Constitution 19

CjjtJfloJs, August 1988: 8.

March 1989.: A8

14 Joyce R. Starr andKenneth P.Libre. The Israeli Water Crisis.-

7
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the two. Israel has forbidden Palestinian residents from drilling wells beyond those which existed In 1967
«e Hsafeguards the minimal drawing rights of Arab residents, as determined by the 1976 Water Census,

larael does not permit the drawing of additional water to meet the needs of Arab agricultural development
In the area.",s Although everyone needs alicense to dig new wells, mpractice the Jewish settlements
have had no similar restrictions placed on them The West Bank Data Project estimates that by 1990. Jewish
settlers In the West Bank wHI consume at least seven nrnes more water rw carxra than the Paia^lnlans Irving
there. The Israeli water supply company, Mekorot. has been forthcoming to the needs of the Israeli
settiernents and has allowed them to exceed their quotas by up to 36%1B (In 1982 Mekorot was given
control over the West Bank water system which had been under the jurisdiction of miliary authorities since
1967. Mekorot plans to integrate the West Bank system Into the Israeli network) With about 70.000 Jewish
settlers and I million Palestinians (including the Palestinian population of East Jerusalem) living In the West
Bank, the possibility for further tension over water resources Increases Israel provides water to Jewish
settlers at acost that is 75% less than that paid by the Paslestlnlans 17 The World Zionist Organization
provides funds to help pay for thissubsidy "

Palestinian economist Ibrahim Malar believes Israel is 'stealing' Palestinian water, which In turn hampers
agricultural production. Meron Benvenistl. Director of the West Bank Data Pro|ect, also believes the current
ratios of water distribution are unbalanced. The reality of Israeli dependence on West Bank water Is
acknowledged by Israeli leaders. Any peace settlement wtl have to take this factor Into account. According
to Ruth Matson. acolleague of Professor Naff. Israel cannot afford to give up the West Bank (in apeace'
accordj without some kind ofan arrangement oragreement onwater use.''"

THE NEIGHBORING COUNTRIES
JORDAN

Palest™•^'wSh^irfrJT-'o Uinkni --"""V a8"-1'--1**"- I" Negotiations with ther-aiestimans. TTf* Washlnoton Institute Epjcj, Pnfm Washington DC: 1989. p.18. Volume 15.

18 Joyce R. Starr and Kenneth P. Libre, The Israeli Water Crisis." ftawjjutjot*. August 1988: 8.

sttZl^JZT"*' "Wale, Wara/CrlS|- '" "•MWdte East" The Atlanta ..num.. .nH r-^H,,^ 19
18 Joyce R Starr, and Kenneth P. Libre, ibid, p.8

March^AotoX"nd8f"""" ""V*"* ln *» MWd,« East" The Atlanta .lm.ru. -. r^.^ 19

"
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Jordan is already suffering from severewater shortages Only5.7% of the land InJordan lacultivable,

wth water for these needs coming primarily from the Jcrtan-Yarmuk River system With the Upper Jordan

fury exploded, a serious situation hasdeveloped In 1985, Prof Naff placed Jordan's annual water needs

at about 870 MCM. Approximately 46% of this is derived from the Jordan Riverwith the remaining 54%

corning from reclamation, rain cachmenl, uTsjerrjrourid andoU<)f-baato Jordan now uses more

than100% ofthe renewable suppliesavailable Jordan's pcxxjlatlon, growing ata rateof 3 6%/year (making

* the 5th highest inthe wood) and her tjurder»>d economy forecast future woes By the year2000.demand

might exceedsupplyby as much as 20%. with Jordan requiring a total of 1000 MCM annually, leaving an

annual deficit of 170-200 MCM.

As a result of evaporation through canals and broken water mains, a tremendous amount of

Jordan's water is wasted. Bias Saiameh a water expert at the University of Jordan, explained that In some

areas, losses of 52% have bean recorded.20

Becauseof significant fluctuations m rainfall inthe area. It Isclearthat a wide rangeof uncertainty

exists over the volume of annual water flow In the Jordan valley Jt The Jordan Valley, the nation's

agricultural center, has also experienced the highest levelof waterwaste. M. BanI Hani, the Secretary

Generalof the JordanVatleyAjjthority. has revealedthat 80%of the annua,water flow Intotr« Jordan Valley

forcrop use is lost throughoveruse, evaporation, and cracks Inthe East Ghorcanal system that deliverthe

water to the fields. Jordan's economic difficulties have made the ryc«pecl rf replacing these.canals, many

buttinthe1960s, with modem pressurized pipes, impossible st this time.22 AWorld Bank report advised
Jordanto stop aoricuttural expansion Inthe JordanValley as demand forwater for industrial and municipal

use grows Stopping agricultural expansion would adversely affect the Jordanianeconomy which relieson

agriculture forabout 20% of the ration's export earnings Falura to capture water arisingthrough winter

floodingof the Yarmuk Riverbefore Itenters the Dead Sea Isan example of water resource underutillzalion.

The centerpiece of Jordanian planning Is the proposed "Unity Dam" on the Yarmuk River, where the

Jordanian and Syrian borders meet This long delayed project would provide electricity for Syria and water

20 Andrew Alexander. "Ixxxnlng Water Crisis Threatens Middle East." Austin American Statesman. 26
March 1989,: H6

21 David Wbjhart, 'An EconomicApproach to Understanding JordanValley WaterDisputes.'MlTMrftET*'
Review Summer 1988: p 48

22 For detals of the technical datals of the project, see George E.Gnien, "Jorrian's E»« GhorInlgation
Project,' NewQmjpnjr. 7 June 1984.: 34-37. The Wemationai dimensions areexamined In GeorgeE.Gruen
WatjyandPo||ljCTh'lMMIrtf**F"«t The Arnmrlran JewishCnrnrnlnee New York rjeemmber 1965 Efforts
to extend the system are described InGeorge E. Gruen,"Report from Amman' Present Tense. Vol. 7. No.
1 (Autumn 1979): 22-24.
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(about 150 MCM per year) for Jordan. This water would be used In the Jordan Valley for agricultural,
industrial and municipal purposes. As currently planned, the dam would have astorage capacity of about
220 MCM The water from this dam would help complete the Irrigation of the Gohar region of Jordan
According to the agreement reached between the two parties. Syria agreed to limit her development in the
Yarmuk basin The United States and the World Bank have stated that they are wiling to provide funds to
finance the project, but the funds' availability is contingent on aprior agreement on water allocation among
Syria. Jordan, and Israel. With no agreement between all three riparian states in sight, the "Unity Dam-
project appears, for at least the Immediate future, ashelved project. Because ofthe economic difficulties,
neither Jordan nor Syria have the money toundertake such alarge project at this time without substantial
outside funding.

EGYPT

Egypt is solely dependent on the Nile River for her water needs. With her population increasing at the
rate ofone million every nine months, drastic measures will have to take place in order for the Nile to
continue tomeet the needs ofthe Egyptian people. Whie family planning has been advocated, it has met
resistance from the Moslem religious establishment and Egypt's more traditional citizens. Some Western
experts say that Egypt w.l need to increase her conservation efficiency by 60% over the next 11 years in
order to accommodate a population expected toreach 70 mlHIon by the year 2000. Ossama el-Baz, Chief
of Staff to President Hosni Mubarak, feels that his country's water needs can be met by lowering the
population growth rate to 1.5% (this is a rate comparable to Western nations), recycling irrigation water,
conservation, and expanding farmlands. Egypt has begun to look at drip Irrigation methods, crop rotation
and substiting less water consuming crops In anattempt to save water.

More than 90% of the Nile's waters originate in Elhiopia Of the 9African nations through which the
Nile flows, many are politically unstable. Seven of the states have formed an organization, UNDUGU (a
Swaimi word meaning brotherhood), made up of water experts and government officials to deal with the
water crisis. Kenya and Ethiopia are not yet full members According toBoutros Boutros-Ghall, Egyptian
Minister of Stale for Foreign Affairs. Egypt also considered constructing several nuclear fueled electricity and
desalination plants on its Mediterranean coast. These plans were shelved as opposition grew in the wake
of the nuclear disaster at Chernobyl.23 The lack of public awareness and of financial resources (Nile Basin

.^23C°^rSa,T W*h tho au,hof'25 SeP,e"*-f '989. Washington. DC See also Boutros Boutros Ghali
Address: TfVater Supply and Quality Problems Threatening Peace in Africa and other Areas ofthe World:
(unpublished) 25 September 1989

10
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countries have an $80 billion debt), make It difficult to implement resource control and management

programs. There have been persistent rumors that Ethiopia and the Soviet Union willattempt to butd a dam

across a tributary of the Nle. "Earlier this year. Egypt temporarily blocked a loan to Ethiopia from the

African Development Bank supposed to finance a project that Cairo feared could consume too much Nile

water."24 These facts help create anuncertain future for Egypt's reliance on the Nle River

According to a 1959 water agreement wrth the Sudan. Egypt to permitted to use about 55.5 billion

cubic meters (BCM) of water annually from the Nle. Last year, she used nearly her entire quota. John

Waterbury of Princeton University predicts that Egypt's need for water In 1990 will be 73 BCM. Egypt's

annual water supply is about 68.9 BCM. increasing the likelihood that the country willexperience a critical

watershortage by the end of the century. Increases in pollution aggravate this potential shortage. Sewage

occasionally backs up into homes Inthe impoverished areas of Cairo, leading some experts to believe that

It Is already seeping into the water supply.

SYRIA

Withthe absence of any UnitedStates or international development projects currentlygoing on in Syria.

Itto difficult to determine the actual shortage of water that Syria faces. It toestimated that Syria will face an

annual shortage of about one BCM by the year 2000 Ifthe current rate of consumption Is maintained The

shortage of water InSyriademonstrates the seventy of the regional crisis. It had long been thought that

Syria had enough resources to meet her own needs. This shortage resulted from reduced flow of the

Euphrates River, and water contamination from salt, fertilizers, and pesticides. Water rationing is taking

place in certain parts of Syria as It is In other Middle Eastern countries.

ThedevelopmentofTurkey's SouthwestAnatolia Development Project (GuneydoguAnadoluProjesi,

or GAP) Is causing further problems for Syria and Iraq. The projectcalls for the development of thirteen

irrigation and hydroelectric works on the upperTigris and Euphrates Rivers Whle the project will benefit

Turkey, some expertshaveconcludedthatonce the Anatolia project is completed,the flow of the Euphrates

IntoIraq couldbe reduced by almost two-thirds. The currentpolluted stateof the Euphrates River has forced

manyresidents of Iraqi vMages to Import drinking water by truck.~"

There is growing evidence that the relationship between Syriaand Turkey is severely strained. In

response to what Turkeyviews as Syriansupport forArmenian terrorists and a growing Kurdish rebellion.

Alan Cowan, "Now. A Little Steam Later. Maybe. A Water War" The New York Times. 7 February
1990: p.3.

Andrew Gowers. 'Crying Out for Water In the Desert.' Financial Times 29 February 1988
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increasingly regulated the waters flowing Into the Assad Dam of Syria, one of the nation's largest
«ctric facilities. Due to adrought In Turkey, the flow of the Euphrates was sharply reduced, causing

power Mures in many Syrian cities, and water cuts throughout the summer of 1989. In
1989, the government of Turkey announced that the flow of the Euphrates would be stopped lor

amonth, beginning January 13. 1990, to Ml the Ataturk Dam Turkey agreed to supply electricity and
increase the flow of water prior to January 13 'Should both Turkey and Syria continue diverting the river's
"«er at current rates... the enormous existing flow Into Iraq would be reduced by half. The effects will be
devastating for Iraq and probably considered Intolerable.'2' Western diplomats and Turkish officials

•eve Syria aids the Armenian separatist movements in part to gain leverage over Turkey with regard to
the waters ofthe Tigris and Euphrates Rivers.

ATrilateral Commission" has been established between Syria. Iraq, and Turkey to settle Issues
surrounding the Euphrates River As of October 1989, the commission had not met In four years. Syria is
demanding that Turkey double the flow ol water flowing south to the Euphrates. Turkey has stated that even
if it were to increase the flow to Syria there is no guarantee that Iraq would receive her share. ^In discussing
•he Tigris and Euphrates, the basic problem is not the lack of flow, but rather, lack of storage available

An article in the June 8. 1983 issue of Ihe Washington EMI reported that Syria would only pull out of
Lebanon if she were guaranteed access to the waters of the Orontes River, which arises in Lebanon's Beka'a
Valley The Orontes River is critical to Syrian irrigation and electric power. The Syrians stated that any
peace agreement or condition for troop withdrawal from Lebanon would have 10 provide guarantees that
Lebanese and/or Syrian troops would be able lo respond .0 an Israeli attempt ,0 capture the Orontes »
Since Israel ha, never claimed the Orontes. observers In Jerusalem dismiss the Syrian statement as just
another excuse for Damascus to maintain a military presence In Lebanon

LEBANON

The Utani River of Lebanon also arises in the Beka'a Valley. The Orontes flows north toward Syria while
Ihe Litani River flows south toward the fsraeli frontier, before flowing into the Mediterranean at El Qasimlye.
Both of these rivers have been sources of controversy. An aquifer, which to fed by seepage of the Utani
and Hasbani Rivers and by underground stream, in the Mount Hermon Range, is another valuabie water

47-48
Richard Z. Chesnotf. Wven Water Feeds Flames.' U.S. News * Wnnri Hcm 21 November „

1983* JOh" KCO°,ey' "Sryi* **** P-"0-,'° Gua™*«*> ^cess to Water.' The Washington Pn., 8June
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source. Rainfallin Lebanon is abundant, but the natural storage facilities are scarce. Almost all the rain tails

between October and April, and for three months each year there is no rainfall.

Preceding the establishment of the state of Israel, there were Zionist claims that the Utani River

should become part of the soon to be established Jewish State. Israel's desire to Incorporate the Utani

River into her water plans have been noted. In 1964, a debate erupted In the Knesset over who the

responsible party was for losing the Utani River in the first Arab-Israeli war. In 1982 during Israel's attack

on P LO bases In southern Lebanon. Israeli officers seized all PLO documents, among them technical

documents and hydraulic charts pertaining to the Utani There have also been charges, although no proof

has ever been provided, that Israel has been siphoning water from Lebanon to her northern settlements in

the Galilee since her incursion into Lebanon in 1978.

More recently, Yuval Neeman publicly admitted that Israel has long been Interested In the Utani

River Neeman confirmed that Israel had begun seismic sounding and surveys at Delr Mimas, a gorge on

the Utani. Whle ft can be claimed that the water of the Utani River has long been an Israeliaspiration

there is no evidence that the Israelis have done anything to procure water from the Lebanese territorythat

theynowoccupy.*2S In fact. Israel hadto pump water from within herownborders to Southern Lebanon

to help ease the harsh water shortages affecting certainvillages. This was furtherconfirmed by Professor

John Kolars of the Universityof Michiganat the MESAconference in November 1989. Prof.Kolars reported

that according to UN Peacekeeping sources, there has been no evidence of Israeli diversion of Hasbani

waters southward. He also pointed out that Israel's claim of providing water in South Lebanon to quite

credible since Ihe beneficiaries of such water are staunch Israeli allies.

TECHNICAL INNOVATIONS TO INCREASE SUPPLY

Thedesireto avoidconflictsnd solve the watershortage, has led manycountriesto seek technological

innovations Whether Itbe desalinating sea water, finding new supplies or conserving what limited supplies

remain, Israel has been a leader in these new innovations.

The settledareas of the Middle East, being heavty populated, produce a great amount of sewage. The

dtoposai of these materials creates great problems. As noted before, in certain Impoverished areas in Cairo

sewage has backed up into people's homes Sewage recycling is widely utlized in Israel; by 1984, about

1Frederic C. Hot. Gallee Divided. The Israel Lebanon Frontier. (Boulder: Westview Press. 1985) 39.
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"5% of the urban sewage flow was being recycled for agriculture or other uses.29 The United States has
made $30 million dollars available to the Israeli government in order to aid mthe development of sewage
recycling plants. The major subproject. the Dan project of Tel Aviv and the neighboring suburbs, required
tnes. area, to develop centra! sewage aytfem. and aprogram for wast, water treatment. Thl. program
*a. to be completed by D*»mr»r 1988 The .ongstandlng and innovative national policy of wast, water
recycling in Israel la.re*** in asignffican. ccrrtrtoution to Israel'. w«er resource.. Hovrever. this will
not be enough to solve her growing waier stKXutos, intensive but doseiy controHed mining of ground
water is advocated by some as amethod to heip alieviate the water shortage In israel. Israel ha, reached
astage In which the total of utlized natural water exceeds slgnific.„tiy the Mmf,. of renewable yields As
aresult, attempts are being made to controi the mining of ground water that would prevent sal. water
encroachment. This is necessary in order to prevent tha (rreversio)e ^^ ^ ^^ ^ *, ^^
-inky of ..reel's aquifers increase, efforts w« have ,o be rratde to prevent damage ta« existing water
supplies be effected.

Beginning in the 1986-87 flrowing season water allegations to agricultural entities were sharply cut
Dunng 1985-86 moshavim (cooperative communities made up of small farms) consumed 500 MCM of water
between ,986-87 they consumed only 376 MCM KJbbutzim (ccaecttv. farms) endured harder cutbacks
slrKetJ^weraor^aflowedtocoratur^^ ^
cutoreksarettaresuNotccrfctervali^ Sorr» expert, have ratoed the
posslbllty tha, if Israel were to relocate some of hr, crops (growing tfm In region, wth greater
acc^blilyto water). 250 MCM of w*er par year would be s*red. A. are** of ahortages. some famw,
in the Gal... region have decided to grow flovrer, sk*. thay r^ km vv«er ,*„, c^ln crop, such
as cotton, and result in Mgrw proflt,. Israel balso frylrnj to d^tiop crop. Ihet survive

Connecting the Mediterrarasan to the Dead S« ru» be*, considered for decade, On Augu« 24
1980 the Israeli government authorized ccoaructlc* of trm^lr* ctai^
er-rgy needs In the future. Th. profrct was to raty on gravity, wilh Mir fk»»trK. frcrn the M*»erran«n
SeaatxxA 70 rni^down tottx.^ S«. tu^
ofektctricity ^P^wtocc***^^^^,,,,^^^^^^^
decreasing "--Por-ion ark, tt» currer. dtv»^

Israel HomeconsurnpUon can alao be furth* reduced by Import strict «andard, on maximum l»rel.

Conversation theauthor had with Hllei Shuval.
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of water used in flushingthe toilet,water flow regulators on showerheads etc Such measures were enacted

in New York and other parts of the United Stales in response to the drought of 1988. Many experts feel

that Israel should reduce the amourt of the water subsidy to farmers, requiring them to pay more and thus

provide them an Incentive to use less. Today, farmers pay only some 30-50% of the costs of water.

encouraging Its uneconomical use. Agriculture contributesapproximately 7% to the GNP of Israel The

Israeli governmentwill haveto Invoke increasingly strictwaterconservation forthe benefitof the nation This

broader perspective was signaledby the decision recently to transferauthorityover water from the Ministry

of Agriculture to the Environmental Protection Agency.

The Middle East is home to over 60% of the world's desalination plants Saudi Arabia accounts lor

30.2% of the world total. Kuwait 11.5%. and the United Arab Emirates. 11% Despite the reduction in costs,

desalination plants are still an expensive alternative Cunent estimates indicate $4 per 1000 gallons or

$1/m3 to be the realistic cost of desalinated water today. However some expert, feel they may be the only

long-term answer to Israels water shortage Desalination would commit Israel to the heavy burden of

acquiring additional sources of energy to power the desalination efforts. Unlikethe oil klngdons of the Gulf.

Israel cannot fuel the desalination plants with natural gas that Is the free byproduct of oil

Israel as of late, has also been considering importing sweet water from Turkey. The water would

be transported to Israel on barges that contain huge plastic bags holding the water. The bags would float.

as the water tolighter thansaltwater.31 Although the project would cost millions, it Is still less expensive

than the current costs of desalination units.

II. WATER: ITS HISTORICAL ROLE IN THE ARAB-ISRAEU DISPUTE

1939-1967

Since 1939 both the Ytehuv (the Jewish Community) in the land of Israel and the Arab states have

been devising methods to utilize the existing water supply. In the 1940s, the possibility of Zionist and

Lebanese collaboration over the use of the Utani was gaining momentum. The Arab-Israeli war of 1946

destroyed any hopes of cooperation. The Lebanese government, built as It was upon the flimsy basis of

local and confessional Interests, could It-afford to provoke Arab Nationalists - both within and outside of

31 Hugh Orget, "Israel Floats Idea ol Towing Sweet Water from Turkey,* Jewish Telegraph Aoencv. 18
October 1989.
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non - by striking aquick bargain with the new Jewish state-32 During the war of 1948. Israeli
"cWterswxnjrjiedaMrtooflandedl After the General Armistice Agreement was signed in
*»• theiw^r^ed tjack. beHevirxj trial Lebanon wrxad be wf^^ ^^

"•»•"happened

The falure to strike adeal with Lebanon over use of the Utani prompted Israel to saarch elsewhere
or water ttiat coJd f«lP Irrigate the arid Negev In 1953. Israel planned to dhrert the wat«s of the Jordan

Vthe 1949 Israeli-Syrian General Armistice Agreerrmnt. Syria protested and Israel was forced to stop work
°" the project after the Eisenhower Administration threatened to suspend economic .id to Israel

In October 1953. President Dwkjht DElsenhower appointed Eric Johnston, his special Ambassador
to negotiate an arrarKjement between Israel and the Arabs over use of the region's water reroutes
Johnston', proport,. based mainly on the work of Charles TMam Inc. (a Boston conning firm) called
'or asenes of dam, to be bust on the Banya,. Dan, and Hasbani Rivers in Syria. Israel, and Lebanon which
*ould direct water to acanai providing water for Israel to farm the Gallee. The plan also called for the
drainmg of the Huieh swamp, (ewjnrually carried out by Israel) and for ahigh dam to be bull on the
Yarmuk Other projects were to be butt to irrigate both sides of the Jordan Valley The Johnston plan was
geared to uphold afundamental princ^e: "Water within one catchment are, shoukt not be diverted outside
thai area -regardle» of pditicai boundaries -untl a* ns^s of11^wlmln the c-chm^ ^ are Mtt^tod
Since it «, already dear the nothing would deter tore*! from s^kxj Jordan River water as far a. the
Negev Desert. U.S. negottotor, forced on other ways of rr*etlng the r»ed, of both Arab, and Israel* in
the catchment area, of Gallee, Southern Lebanon, and Western Syria."33

immedl.,. ob)ectlon, war. ratoed by the Israeils and the Arab states over the proposes offered by
Johnston The Arab state, wanted atorger share of w*w for Syria and iraemational supervtoion over ,he
al.ocm.on of the w«er rerourc*. in th. .rea. Th. Arab nation, also «-pact«f mat ttva r»l reason for the
mtodon ww political, namrty to get at toast Implicit Arab recognition of Israel

Mich*, Baker Inc and th. ftarz. Company, two American engin^ring Arm, working for the
Jordanian gov^mant. concluded in 1955 that for Jordan to store the Yarmuk River effictonfly .nd
econorroca-iy. partial us. of Lake Tibarias ^ b. required rn. Baker-Harz. Ptan estknatad th. anxxin.
of cultivable land in Jordan was 6.000 acre, les, man had b*n diem**! by th, UN.'. TVA plan and
determined that the watar required for Inlg^w« 1^ m™ though, r*»rfousry

!«»* objected to the ptan. d-nandlng . tomar aflocatton of the w*er. and n*cting any Arab control

32 Frederic CHof, "Gallee Divided. Th. Israel Uoanon Front**." Boulder: W^tvtow. 1985 p30.
33 John KCooley. The War Ovw Water.'forakjnjojla Spring 1984. p.io.
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over Israeli water supplies. Inaddition. Israel demanded that the Utani Riverbe Incorporated for Israel's use

and that water from the Jordan River be diverted to the coastal region and the Negev

An Israeli counterproposal,known as the Cotton Planwas developed with the aid of John S. Cotton.

an Americanengineer. In February 1954. The Cotton Planenvisioned Israel utilizingthe Yarmuk. Jordan.

and Utani Rivers Israel needed a total of 1070 MCM of water, about 40%-50% of the water available from

the Jordan-Yarmuk Riversystem (670 MCM). and half of the Utani River's supply (400 MCM). Under the

Cotton Plan,the coastal plainof Israel, the Negev. most of Jordan, and certain parts of Lebanon and Syria

would be irrigated. Israel proposed that the surplus of the Utani be diverted to compensate the Jordan

Valley for the water loss that k Incurred The UN. report, the Israeli and Arab plans, and the Baker Harza

Survey formed the basis of the negotiations among the riparian states.

By 1955. the major technical aspects of the Johnston Plan had been resolved Israel agreed to

surrender it's demand for the Utani River after Johnston explained that he could not provide justification for

the Inclusion of the Utani. it being a national river flowing entirely within Lebanon. In addition. Israel

accepted less water than she had wanted. Originally demanding 550 MCM per year from the Jordan River

Israelagreed to accept the residual supply of the Jordan River(estimated at about 400 MCM per year), after

Jordan and Syria had drawn their share. Israel's quantity was guaranteed by the storage capacity of Lake

Tiberias, which was within Israeli territory By agreeing to accept a lesser percentage of water than she had

originally requested. Israel hoped to gain future politicalacceptance from the Arab,.

Under the term, of the plan. Jordan wa, to receive the greatest amount of water from the Jordan-

Yarmuk River system This amount was in agreement with the revised estimates of the Baker Harza paper

Syria, Lebanon, and Jordan were to receive a total of 60% of the water from the Jordan River system, with

Israel receiving the remaining 40%. Syria would also receive power generated from dams on the Yarmuk

in accordance with an agreement signed with Jordan in 1953

By October of 1955. the Unified Water plan devised by Johnston had been approved by the Israeli

government and the Arab Technical Committee and was to be discussed by the Political Committee of the

Arab League ll was reported that the Committee was discussing a plan that would exclude Israel. Soon

after, the Political Committee announced that experts were being ordered to conduct research and study

the plan further.

In reality, the plan wa. cancelled by the Syrians. Endorsing the plan would acknowledge Ihe

existence of Israel as a state as wen as her right to share the water. On October 19, 1958 the New York

HBfJ MMBaM reported from an earlier conversation with Johnston that "...Syria objected to the project

because It would benefit Israel as well as the Arab countries. Three years have passed and no agreement

has been reached on developing the Jordan. Every year a billion cubic meters of precious water sill roll
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down the anctont stream, wasted, tothe Dead Sea."34
"he Arab League's rejection of the Johnston Plan destroyed an opportur*y tor aregtonai wmer pl«i

thatwould have benefitted al tha rirtartan nations'. Of greater significance, the falure to accept the plan
Pnjvented the Israelis and th.Arab state, from emering into adlatogu. t^ starting a procan ttwt could
have enabled them to avoid future conflicts, notably that of 1967. Despite tha official Arab rejection of the
Johrwton Plan. Isniei and Jordan emOmm tous.eMentiely the wimutiU ol walar «*ocM
*»propou..

In . speech to the United Nation, on August 13, 1958. President Eisenhower stated that the two
njndarr*K««lproHeiT« affect^ To KHv. tha watw
crlmto. n. caled for thecor»«rijrtlon of thr^

Two of these plants were to b* located on the f^l«dkerrw>w cce« rtIwa*,. »^ a»n»«er orie we. to be
bulton theGuff of Aqaba. either In Jordan orIn Israel.

Etoenhower', plan, unfortunately, never came to fruition It had several features that were
advantageous to the riparian states. The plants, two of which were to be located on the Mediterranean
coast of Israel, would r« hav. n»^ quarto™ rtsov»elQr«y Because tha plants ware to produce more
fresh water than the Jordan River system, future competition ovwmeu*c»11* n\a»

arisen. Interestingly, Eisenhow*', proposal to l>jld ntjclw pUvto lor dartlri»«lon parallel, current Israeli
eftortttobu«ddeaallr*k»fad^ Qaa^Thowar .too deemed rvacesaary
an addkk^ nuclear r»M for oertlrattk^ Today Israel
operate, a desalination facUy In Elat, on theGuff ofAqaba

WATER AS ACONTRIBUTING FACTOR IN THE 1967 CONFLICT

Although rarely mrtan* the conflict over wet* wa, . rr«|or reason for the 1987 Mideast War
Action, taken by nation, during th. lata 1950s and earty 1980s resulted mpolitical dispute, that culminated
In war.

In 1958 HN* discussion, were going on. th. Jordar^ govemmart ijag™ unl«.re^
Yarmuk River frt r. fiast (^ Project Upon partial correlation in 1981. Jordan w« rflvanSng 140 MCM
annually from th. Yarmuk. In addkion, Syria was diverting m.rorttaw aourr^ rtti^Jordan Rrv« tor r»r

G*°*y e Qruen. Wat*mr mnd PnlMea In tha. MlHrtu. F... a,,,,
Efforts |g QeyeloD ttw jaj^niw»^
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own use Israel felt that the diversion was not necessary but that Syria was merely doing so to decrease

the supply al water to Israel.

Mekorot was founded In 1937 by the Jewish community in Palestine with the aim rt developing a

nationwide integrated water system. Development rt the system was accelerated In the 1960s when the

Israelis realized the Johnston Plan had little chance rt success. By the 1950s Mekorot became an

affirmation of the Jewish state's permanence and to the Arabs a symbol ol Israel's economic viability The

National Water Carrier, started In 1964, connected previously developed water supply system, that ran

throughout Israel. The Individual systems were "expanded and linked up, incorporating storage and

operational reservoirs, as well as pumping stations, in order to operate the country's water resources in a

fully controlled manner, with proper regulation of supply and distribution."35

The main phase Olthe National Water Carrier was the Jordan-Negev Project. According to the plan.

Lake Tiberias (also known as Lake Kinneret) was to serve as Israel's major surface water storage facility

during wet seasons, as well as a pumping site to channel water to the Negev. Periodically, there were Arab

sabotage efforts and military attempts to disrupt Israel's National Water Carrier. In 1953 Syrian artillery units

opened fire on Israeli engineering and construction sites near the town and lake of Tiberias which prevented

the Israelis from locating the main pumping site in that area. The first attack by Yasser Arafat's Damascus

based Fatah military branch was an attempt to sabotage Israel', National Water Carrier on December 31,

1964

'Arab, made the decision to begin the diversion works at the Arab Summit conference in 1964, after

Israel had begun to transfer water from the Sea ol Gallee to the Negev via the National Carrier. It was that

summit conference which also established the joint Arab military command and founded the PLO."38

When Syrian work began on diverting the Banyas. the Israelisresponded with air strikes In March and May

d 1965. and July 1966. Egyptian President Gamal Abdul Nasser called another Arab summit meeting in

Cairo, where he acknowledged the Arab nations were unprepared to go lo war against the Israelis. The

diversion project by Syria and the air attacks on the sites by the Israeliair forces, led to the escalation of

tensions, which culminated In war. Egypt was criticized by Syria and Jordan for 'hiding behind the skirts"

of the United Nation, Emergency Force, |UNEF] In response and with the ostensible aim et deterring an

Israeli invasion rt Syria, Nasser in May 1967 expelled the UNEF, mobilised Egyptian forces in Sinai and

threatened Israel. On June 5, Israel launched a preemptive strike against Egypt, and later responded lo

Jordanian hostilities In Jerusalem

35Modechai Yakcbovtch. "Israel National WaterCarrier, 50Yearsof Mekorot." Mekorot Public Relations
Company NaJdat Press Ltd. Sept 1987: 2.

38 Zs'ev Schfff 'Security for Peace: Israel's Minimum Security Requirements in Negotiation, with the
Palestinians.' The Washington Institute Policy Papers.Washington DC 1989 p 21.
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In 1980. tfiebt^Oeed CaraJ prcrsct rxovr*ed dlsprte.

occupiedGaza. Critics from th*Israeli left weredispleased wth the projectstaitirxj InGaza,betto^ that

* would increase Israel', stranglehold onth. arm Sknter objection* were raised byArab rations. The
Jordantons clalrrvsd that th. proposed pro^

change thechemical nature rt th* Dead Sea. The prcje«director, Yuval Neemaa started that1^

had concluded that tha protect would nothaveany.river** effecton Jordanian Industrie.. Inrespons*
to the Israeli plan, the Jordanians arimuncadthe* own plana to bringwateracroM Jordan from the Red

Sea in thesouth Thecoat rt the Med Dead Canal, aswell as the larger economic problem, facing Israel
led to Its cancellation

In 1987 controversy developed over a proposed Israeli plan to drtl for water near Bethlehem, In

Herodion. The project to be developed by Moriah Energy andTechnology Company, draw criticism from

IheReagan Administration and from within Israel Itself. The project, designedto carry water lo Jerusalem

andtoJewish settlements In theregion, drew a strong reaction from Bethlehem mayor BiasFrelj Theplan

was eventually approved by the Israeli cabinet on condition that priority would be given to Arab needs In

the region.

WATER AS A CATALYST FOR COOPERATION

Recant seminars, studies, and U.S.-initiated and supported project, have served to underscore the

widespread concernabout Insufficient water supplies Various proposals raised throughout tha yearsshow
the potential for cooperation over water.

In1979, President Anwar Sadat offered Israel the opportunity to purchase Nle Water to Irrigate the

Negev m the hopes that Israel would engage inautonomy talk, with Egypt overthe statusrt Jerusalem

The proposal was quickly withdrawn whan It was severely criticized by soma Egyptian, whoobjected to
selling tha "holywater to foreigners and whwi Menachem Beginrefusedto Nnk the status rt Jerusalemto

water Issues Boutros Boutro. Ghail the Egyptian Minister of State for Foreign Afhlrs. said In Washington

In September 198S. thatth. severe shortage Egypt faces inmeeting Its ownneeds preclude, anywater for
Sinai in th. foreseeable future."

r^tvertrmjleas, modest coorjsrauYm tjrtwMn th. two natora

hasdeveioped Grants from the U S Department rt Agriculture's Otflce rt ImernatlwialC^>orjeration to tt»

Egypttan Ministry of AgrtcijRure andto theFacuty rt Agriculture « He

projects. Through joint research, progress has been made wth waste water recycling and cropping

Conversation wth tha author. Washington D.C.. 25 September 1980
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systems Timing rt «owlng, fertilization, Irrigation, and different rtowing/curtlvatlon treatment,have been

precisely specified for a number ct major crops, especially when used indouble cropping." These efforts

provide astrong basis for cooperation, help to fortify the peace treaty, .ndcreate productive relations.38
Under optimum conditions - a comprehensive and lasting peace settlement - water use

arrangements would be feasible both politically and technically. Below are several potential pro|ect,that

could be developed according toEllsha Kally's 'A Middle East Water Plan Under Peace' (1986) M
One proposal callsforjoint Israeli-Jordanian exploitation ct the Yarmuk River. Although the Yarmuk

flows through a region fraught withwater shortage, the majority ct the river tonot utlized because It flows

during winter flooding, and adequate storage facilities are not available. This excess water can only be

utlized ifseasonalstorage were provided. The study examinestwo possibleways to store the water: using

the Sea rt Gallee (Lake rOhneret) for storageor constructing a seriesct dams upstream along the Yarmuk

Although both proposals are politically difficult to undertake, damming the waters poses even greater

political problems. Because the Yarmuk is an international boundary and Itsbanks lie In several countries,

damming the river could raise issues of sovereignty. The southwest bank lies In Jordan and Its

northwestern bank lies partly in Syria or in the Golan Heights under Israeli rule, and yet another part is in

Israel within the greenline The cost ofdammingthe Yarmukhas been estimated at $1.5 billion. This would

raise the price rt water to $2-3 per cubic meter/year, which makes this an uneconomical option unless

foreign aid was provided to Jordan and Syria to build them.

Diverting the Yarmuk', waterto Israel's Sea of Galleewould be more feasible both economically

and technically. The study estimates Itwould cost about $21 million to construct the necessary facilities at

the Sea rt Gallee. Althoughthe present storagecapacityof the Sea ct Gallee stands at 500 MCM, there

are plansto increasethe storage capacityto 750 MCM. The Sea ct Galilee would be able to capture some

180 MCM of the Yarmuk's flow. After cost and quantity are determined, it is estimated that Jordan would

receive 100 MCM. Israel would benefit from this plan as well. This would help Israel reduce the growing

salinityof the Sea ct Gallee. The study suggest, that Israel might be able to utilizethe excess winterwaters

flowing into the Sea ct Gallee by pumping them to the aquifer in the central part ct Israel This source can

serve as an alternative water source for the West Bank.

The proximityct water resources to Israel and Jordan invitescooperation between the two nations.

As the study states, both countries cooperate in the exploitation rt surface water only. Without

31 Many U.S. government agencies arecurrently Involved In Middle Eastern Water efforts. Consult "US
Foreign Policy on Water Resources in the Middle East." by Joyce R. Starr and Daniel C. Stoil for a
comprehensive guide to these activities

39 For a moreindepthanddetailed analysis ct these project, consult Ellsha Kally's 'A Middle EastWater
Plan under Peace." The Armand Hammer Fund for Economic Cooperation in the Middle East: Tel Aviv
University. March 1986 Dr Kally was director ot long rangewater planning for Israel until his retirement.
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comrxehenslvecoordination befweentt^ Tnere

are certain factors that make cooperation Doaslbie. Israeli and Jordanian officials are known to cooperate

oncertain matters. Theyhaveworked together against locusts, to prevent aerial collisions andmostnotably

againstterrorism. The Jordanians takestrongmeasures to prevent terrorist groups fromusingtheir territory

as a launching pad for attacks against Israel.

Cloud seeding, which Israel hasbeen successful wth In Rt northern region, couldalso be carried out

jointly by both parties The East Ghor Canal was originally envisioned to supplywaterto tha West Bank

It to possible that the East GhorCanalcould be extended to supply water to people on the west side ct the

Jordan River If certain settlements were to draw their water from the East Ghor Instead ct the riverbed,

at the Yarmuk and Jordan, sweeter water would be supplied.

Kally's study datals a cooperativescheme between Israel and Egypt based on the assumption that

Ifthe "surplus" rt Nle were to be utlized, then most ct the region's water problems could be resolved If

this assumption to true, this would be a major step towards lasting staMfty In the region.

The study assumes that at least In the near future Egypt wKl have abundant water resources during

the winter months. The study predict, that agricultural, technological, and urban development will not

absorb the cunent surpluses before new water resources become available Improved irrigationmethods

are predicted to save an additional10 BCM per year. Egypt, during the winter months releases extra water

Into the Mediterranean Sea Water used to generate hydroelectric power and for navigation exceed her

needs for irrigation. Since Egypt has already begun planning the diversion rt Nle water to the Sinai for

irrigation purposes, this diversion could be extended to Gaza This would increase the amount rt water

available to the residents ct the Gaza Strip and reduce the salinity rt cunent supplies Water purchased

from Egypt by Israel could also be used to supply the Negev. This to more economical than supplying it

with water from the Gallee Israel might then supply the water from the Sea of Gallee. originally meant for

the Negev to the West Bank rt Jordan. Although that, plan* do not take Into account any potential water

shortage for Egypt, the projects outlined would utlize less than 1% rt th. Nle , water to supply Gaza, the

West Bank and Israel.

The study goes on to say that th. El-Salaam [Peace] canal, wsl have to be expanded to connect

with the Egyptian Sinai Canal. The carrying capecity would have to be increased lor the water to reach other

areas in the region Starting al the Suez Canal, the nsw canal (Sinai Canal) would extend for about 220km,

through Sinai. In Its flat western region IIwould be divided Into segments ct 25km. In tha steeper eastern

region t would be divided Into 5km segments wth pumping stations In between each segment. If the

project was to supply tha Negev, tha canal would have to reach Nk Yitzhak, southeest rt the Gaza Strip.

where an arm would extend to supply the Gaza Strip and perhaps arKXher arm to supply the Negev Water

from the arm* would be distributed through re«ervolri to different localities. The price paid for the water

would be contingent on the haulingablky rt the Egyptian Sinai project and 'on whether the investment In
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ks extension would be charged to It as a marginal oras a proportional user ct the entire project.
A"Middle EastWater Plan Under Peace' reportsthatunderconditions ct peace, Israel and Lebanon

could |olntly generate electric power utilizing water resources flowing into Israel and/or by transferring
Lebanese waters to Israel tor use by Israel, the West Bank, or Jordan. To generate hydroelectric power,

theHasbani Rfver provides thebestposslblfiles. In this scenario a power facllty would be located inIsrael

toexploll thefull potential ct theRiver's flow. The waters cttheHasbani River would bestored inLebanon
Although theproject istechnically feasible. II would produce little energy; about 40 mlllon kwh, according

to the study.

A more significant area of cooperation involves diverting the lower Utani to the Sea ct Gallee lo

produce additional electric power, but may result In diminished water In Lebanon. As of now the lower

Utani has extra water but this might change as the demand for water In Lebanon grows.

To divertthe Utanito the Sea ct Gallee a tunnel would have to be bult. Thb tunnel, which would

direct the flow ct the Utani to the Hisbanl or the Ayun Rivers, could be bult at several locations. Itwould

cost about $40 mlllon to pay for a reservoir, a penstock, a tunnel, and a power station which would

generate 23 mlllon kwh per year It to estimated that about 60 mllion kwh would be produced at the
Almagor station inIsrael. Theamount ct energy produced bythe power stations would more than pay for

the building cost,

TheWest Bankand the GazaStripdiffer from otherareas In the Middle Eastbecause brth ct these

regions are dependent, although to a different extent, on outside sources for water. TheNle River would

be the best choice ct extrawater forthe Gaza Strip, whle the West Bankneeds could best be met by using

the Yarmuk and Utani Rtvers. Both diversion schemes would utllze the Sea of Gallee as the site ol

imported waters. In both plans the water would have to travel through Israel's National Water Carrier.
The areas of the West Bank that are cultivated lie In the areas of higher elevation. It to more

expensive to supply water inhigher elevated areasthanto those inlower areas becausethe watersources

are located Inthe low areas ct the West Bank A decision might have to be made between supplying water

to tow areas and the political pressure to supply water to areas ct higher elevation.

Twocomplementary systems couldbe used to supplythe westernpart of theWest Bankwth water

The first systemwould carry water from Israel's National Water Carrier to areas requiring water inthe east.

Thaothersystemwould insert water intoaquifer, within Israel Itself, In exchange for waterto be pumped

from localweds Inthe West Bank. The eastern partct the West Bank would receive water Irom a separate

system that would begin at the SeaofGallee andhead southward. This system would supply the Jordan
Valley andthentransfer the water westward to supply the eastern slopes inthecentral mountain range ot

40 Ellsha Kally, 'A Middle East Water Plan Under Peace." (Tel Aviv. The Aimand Hammer Fund for
Economic Cooperation in the Middle East. Tel Aviv University. 1986) 27
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the We*nan,,

Money would be needed to pay for extracting the water from Its source and distributing It where
•"•on-led Kthto plan ware en^ed then tt>.co«rtwrterrxw The cost rt

"*»•« derived from the cost ct energy required, the cost rt orx^ting .nd maintain
costs TrK.wudya.wmni the rate ct Interest charged w* b.5% Citing th. cunart cost rt capital

«^ claim, ttw,hi, rat. would rerx«ert . m^lzatlon rt th. project. Th. low co* attached to the
B«nk option" l, due to the short distance the water vrould have ,0 trav* from th. Sea rt Gallee to

TT"*** ^^"^Hto^^^^mammmaMivmm***^
»evated area, rt the West Bank

In order for the programs developed to succeed, aregional agreement on the dtetrtbutlon of water
*ouW have to beached tore- wond have to agree that this water could pas, through Ikk territory This
^^^-*'"^^«^*~ ""d* the .ch™Kopo^. the West
aposition to dissociate thernserves from the territories without Incurring too great an economic ioss But
EgYPt sstated commitment to the Palestinian cause precludes thb from Im^r****, If Israel were to

*ewed a. . hostle act. Th. same consideration, apply ,0 Jordan The devtaopmen, of. genulne waler

aT^rrrrr*are enough to make the plan outllnad mthe study worthy rtcooperation
^Turkeys "Peace PlpmW coUd also mtv, „. c.ta.y« for peace k, the Middle East A, now

rZTJT"J" SM9-*-•*—-^- - ***** network rt p,pe '

ZZZ Lr,r:,TJir,0—*~*tan*™-"-- ->•—>-TLproposal wllreach frution inthe foreseeable future

CONCLUSION

r^su^"•*•*--«-•••-- —I- -nfr-p^ mentor .
TJT.Tll™^^"*^**^'**™ Trasraf-vebaanmanye-ernptaat.rec^srtta^vro*,, ^^„,,„^ ^ J^
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fruition, although some nations use these agreements asa basis for their present consumption. The Issue
ctwater rights has also been one rt the underlying causes In theregion's many wars, and wllcontinue to

be so, as the situation grows more grave.

Each country faces a shortage The technique, that they have utilized tosave orreplenish existing
supplies has worked In various degrees. But these measures have only served to provide aIttie breathing
room, they have not solved theproblem. If thecountries are toavert acrisis, then cooperation must bethe
course of action, not conflict We have seen. Inthe past. th. destructiverolewaterhas played Invarious

mlitary cwifrontatlons, most notably the1967 War Had thecountries entered Into negotiations and rattled
the Johnston Plan, theWar ct 1967 might nothave taken plac andthereprobably would notbe the crisis

we speak of today.

The nationsct the Middle East have thek fates bound into one. their common need forwater If,

as in thepast, reasonable and equitable anangements are blocked by selfish political actions, then conflict

wM be the nie rather than the exception. Working together, the riparian states can marshal! the means

necessary to solve this cristo. But as we have seen ki the past, unlateral solutions have brought only
temporary relief If a longterm solution to to be found, the nations ct the Middle East wll have to work

together. Water then, will truly be a catalyst for peace
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Professor John Kolars
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University of Michigan
Ann Arbor, Michigan 48104

Dear Professor Kolars:

I am writing to confirm an invitation to appear at a public hearing of the
House Foreign Affairs Committee, Subcommittee on Europe and the Middle East,
on June 26, 1990 at 9:00 a.m. in room 2200 of the Rayburn House Office Building.
The subject of the hearing will be Middle East water issues in the 1990's.

The Subcommittee would be particularly interested in your assessment and
projections of the water shortages in the Middle East, potential international
disputes related to water distribution problems, and how the water issue will affect
the political and economic situation in the region in the coming years. The
Subcommittee would especially welcome your analysis of the problems related to
waters of the Nile, Jordan, and Euphrates rivers.

Other witnesses will include Professor John Waterbury of Princeton
University and Professor Thomas Naff of the University of Pennsylvania.

Your participation in this hearing will add an important dimension to the
testimony. Your written statement will be made part of the record of the hearing
and the Subcommittee would ask that you limit your opening remarks to 5-7
minutes in order to maximize time for questioning. The hearing is likely to
terminate around 11:00 a.m. because of a planned Joint Session.

Given our budgetary constraints, we very much hope that your institution can
provide the cost of your travel.

week
I look forward to meeting you and your participation in this hearing next

With best wishes,

Sincereiy,

Lee H. Hamilton
Chairman
Subcommittee on Europe and

the Middle East




