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IRTRODACTIOCN ANT) LUYMARY,

A Introduetion.

1. DPresent Status of Irrigation Development in Israel.

Isroel is still importing half of the food required
to feed iteo populaticn; the country could become self-support-
ing, as fer as food is cone&réed, if an area of about 1 dunam
vas irrignted per head of population. Though irrigation has
almost tripled since the eutahlishment cf the State of Isroel—
we are ncw irrigating more than 700,000 dunams as against
230,000 dunams 1n.1948-, wé;etill have not reached even the

half-way mark, and at 1east l 000,000 dunams additional \

A

irrigation ha= fto he developed within the next’ aeven - eight )
yenrs at the rete of about 15@,000 dumams per annum. This
laxrge scale irrigation pro;ram neceaspitates the full scale
utilization of all available ‘local water reﬂourcee,'a@-%e&i---

[
aa:&&:}ﬂgﬂtﬁDETtLaLfimulgnenj&j;gn_giflnxaeile—ﬁattunal-ﬁaxan_m

;cnswe;g'-’

2., The Hegev.
The legzev, the semi-arid to arid area southern
half of Isrmel, contains more than one-third of the country's
irrigable lands., The 1rritﬁticn of the potentially fertile
expanses of the liegev is an lndispenaabla portion of Israel's
short=time irrigation progrem, since, without the Negev, 7

lsrael cannot become self-svpporting in 1ts food supply.
—_—

Iorakl's fational “"ater Sdheme will ultimatel; éupply most

of the\ water required for the irrigetion of the lNegev. Owing
to the Natural Pographical,\topographical and hy@droclogical
conditiony, the scheme will nkcessarily be on the \expensive
cidej it hag¢, however, been found feasible, both firom the

engineerin hn #ell as from the ‘conomie amspect,



3. ‘1he Jcrdan lilver and lsrmel's ilational Tater ({cheme,

The derdan river ir the backbone of lsrsel's
“aticnal “ater [ cheme: the henefits achieved by the Jordan
river diversicn are manifcld and ere not limited to the
direct contribution to the wnbﬁr resources of the country.
The constructlon of the Hatiﬂngy'ﬂater ficheme will make it

possible to firm up considarable\auppliea of flood waters,

which cannot e usefully developed without coordination

with the Naticnal .‘cheme, owing to\the lack cf adequate hold-
over store e sites in the southern part of the country; the
méin national conault will,.in addit on, sefve as a pfincipal
integrator and regulator to the whole\water supcly system

of the ccuntry by receiving uﬁrpluaea, where they occur,

and supplementing deficleht @ﬁter supplies, wﬁere necessary.
for theve reaccis, the-non—ihclusion of the Jordan weould
be tantamount tc a death seuntence to Israel's agricultﬁral

and eccnomic independence,

4. The Authors of Israel's Nationel Water Scheme.,

\
The first notion of an integrated development of

the Jecrdan basin water resources was conceived by K

\
Ir. W, C, Lowdermilk, more than a dozen years agoj ever

since, a group of international top-notch experts have

i
been directing the planning and design activities of an

\

extencive Isrsell orpenizationy to name only the moat\out—

standing ones: 1

The late James DR, lays One time Project Insineer
of T.V.A. and later in
charge of many large scale
overseas 1lrrigation'develop-
mentas \

\

Jobn ¥, Cotton One time principal engincer
for the "ectern itates,
Federal I'ower Commission,
and Consultent to many
foreign povernments and
orzanizptions;


http:Gr:::,e.li

Ir. F. ¥, Nickell One of the world's best
known engineering geologists;

and many cothers, A Cupreme Consulting Board of most prominent

U.o, experts is reviewing project proposals from Aime to timej
thils board censists of:

“r. larry BRashore . (ne tifie Commicsioner
. Burpéu of Reclamation,
Degartment of the Interior;

Ir., J. L. Savaoge One time Chief Designing
Engineer, Fureau cof
Iieclamationg

Pr, Abel Volman //// Professor of Sanitary

L . Engineering, Johns Hopkins

.7 7 77" ‘University, end one of the

2 most prominent water develop-
p ment consultants in the U.S,
i S - x ] 10k

All major prgﬁocta censtructed or under construction
as well ns those propésed for immediate constructicn, have
/
been worked out under the direction of the above-mentioned

1

consultants and ha{; been approved by the above consulting

board, /
/
i
B. SUitirkY OF CRITICAL CURVEY ON CHAS. T. MAIN REPCRT.
Vs
l. The report is avowedly a desk study,f aef on
N(Mp‘(: 2. & funat dn %.. Co—e /?N-l-(’ ““’/ e
dated data ail least—as-for-nw—is orTe . faﬂgéf
) s To-
dagg,anéarepnrtsmhnve-not been consultedi— ?°=‘

2. After analysing the engineering aspects of the report,

ve hnve CUuu te thn concluﬁion that the engineerlng argumentntion

e u{)& i r / 1rea ol < e vl
hav bpen euldpd d(\(cl sively t/p\necef ty to Justify a

aLinsntmon~ZEEWarer to 7f4; :

ff‘-._l..c
the hauln states. f"‘“"‘ */ e

cally inspired preddetermined

» (j. The principal dectrines made use of to support thig.

Jafos b opre e et

‘%1L0L0+¢nu‘( e exclusive within-basin use of water, exclusive

use of gravity flow, ‘cnlua.lve use of wlthln-bas'in' torage sites,

/\ Ry Cr e 96(7 éff An. /d:«'nr..a.- i
etc.) are vo.uel . enera 1yn+1/‘m—,-—:l:crr"—a‘gv_ﬁhﬂndvn é—by.plannbrs St




all ovez,xﬁa'wnrld, @nq,which certaln1§'do not H3Id true in

opx/er-lfic coge.- Aottt I CPer 00 2 ‘4

4, The limitations imp0°Pd by these rmicpluced

N
dectrines fancaa:fié_plan r-agifurege-$hn utilization

/f-k--;pu..p‘f:
of important quantities ol water which could-cnx:a&aly]%a

fhrdc.. CCLJ'( s Pl Gfu 2 e .
_utilized within a_gounder- un*InEE“I““—IEFout.

5. The high water consumption assumed by Chas, T. Main,

wr 79 s Loy
eapecially in the Jordnn Velley end the Yarmuk Plateau/ia

./
“extravegant and wasteful, add last but 1east, ¢bq§eroua

to the areaq\\\:ch it is int nded to bene it. This is a
dog in the mander policy nt ity worst,

6. The m owent-cfamuaer-reaoare-e—&mplénd.1n
thﬁ_ﬂhaa._ﬂf_£n$n~w&tar—a%laenﬁton—ﬁu—ﬂvrdun-and—ﬁyriar_
leaves only gﬁén of the watpr resources of the basin for

use in Israel, thaa quantity #8 so insignificant that It

cannot possibly serve as a baslcs for allcocoation negotiations,.

T. Sparing application of river water, in conjunction
with the fullecst pousible utilization of locel flood, cpring
and under round water, éﬁii‘henefit future hydro-power
generation ih the Jordan Valley within the éramework of
the Mediterranean - Iead Gea FPower Project; the water use
pattern implied in the Chns.-T. Yain Report will have an

oppocite effect,

8. Part of the flow of the Litani river, having no
irrigation cutlet within the lLebanese hepubliec, will, if

diverted into the Jordan basin and_gonyeved through the
eenduits-—of Isrnel's National Ccheme, initially generate

e e

imgortant quantinipﬂ of cheap hydro-power, while 1t would

ultimately be diverted fer irrigaticn, when replnced by sen



wnter in the hyrdro-clectrie plants;

9« The hydro-power schemes comprised in the report

fec e st
6o not lnclude sore oftho, moct nttlactive/ﬂaﬂ&w f"‘?‘“
This spplies especinlly to the Lake Tiberias power project
now undexr cenatruction in lnrnél. This laot mentioned )
project fitc, inecidentally, perfectly into the project

lnyout of the t(hanz, T. Wain Report.

Ce RTCOUUFRDATIONS, = - _ St

W

1. The project layout to be adopted to include all >
economic utilizable water recources of the Jordan basin,

including ground water, as well as surpluses from the

_Titani river. Water allocntions to be governed solely
by the actual needs and development potentialities of the

basin states.

2. DPnrtisl developmeniis to be adopted in the firat
otage including diversion cf part of thelJordan flow in
Israel and part of the Yarmuk ¥low in Hashemite Jordan.
first ctege development to be dpnigned so as to fit into
the ultimate project framevork \thile giving full beﬁefita

to the areas to be served mlready in the first stage.

15th iinrch, 1954,
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CHAPTER I.

TiZ "MALIN REPORT™

FEQ THT FHGINSFRIRG TOINT OF VILW.

1. . Introduction.

The report on the “Uniried_ﬁevelopment o? the "r
Vater Hesources of the Jorden Vniiey Region", which is ;
diecuseed on the following pegea,‘wea ﬁrepared undei-tpe
direction cf the Tennessee Velley Authorlt}, upon the
request of the U.R, nelief pnd ?orka Abency for Faleetine
Fefugeee in the Kesr Eest, Ihe U.F. Relief and Worka _:;,f’
Agency-—in the following ebbreviated to U H R.W A.-—felt : .
the neaed 'to review all the prOposale, which had previously
‘been prepared by various agenciea, on the utilizetion of the
water resourceas of the,Jordan ?alley Ragion, before cowmittiné
iteelf to a project, having the mnin ohdeetive of making ;;fﬁi
poeaihle the eetablisbment of Paleatinisn refugeee 1n the ??“
newly 1rr13ated areas. The T.V. A.——n reaional crganization
set up by the Unlted States Government for flood control, the
utilization of hydro-electric povwer and general induatrial and

'egric 1tural development of the Tenneeeee Yalley-—wea appreeohed

u
L

by U.N.R.T.A. with the requeet to prepare such a survey and
to indicate the most efficlent way for utilizing the water :
resources of the Jordan Valley.

. Without intending to belittie-the spectacular :
achievements of the T.V.A., it 1s'not understocd why the
T.¥.A. wag approached rsther than the federal nganc& for
the irrigetion of the VWestern litates of the U...A., the
Zureau of Heclamntion‘(U.K.F.k.).. The Tennessee Valley is
in en ares with mcre than adequate rainfall with no similar-
ity whatever with the Jordan Valley, while irrigetion

preoblems, simil-r in nature, @cope and resources to those



of the Jorden Valley, have been succeassfully solved in
the westorn cemi-arid states of the U.S.A. by the U.5.B.H.
It is therefore not surprising tha‘t the working out of the
Report proper wau entrusted to n private‘en'gineerin‘:; firm,
i.e, Charleeg 7. !"'ain, Inc., of .‘Epat'tm,. rﬁass.' (in the following
toermed the Lon:...l ant)., For roaﬁons, which c'nnno't be eveluated
by us, an enstvrn firm was aualn chouen, ‘rather than a
western ccnsultant, which would prqbably have had more
cpportunity to deal, at firut-*hnhd, ﬁith projects cf a

tyve and ascope similar to thone of tho Jordan Valley.

The report discuasad he*a (in tho i‘ollowing c

called the Feport) is the outcome of an orﬁ.ce study
made by the eniineering firm of Lharlu ‘1‘. !!a.tn, Inc.,
end aubmitted by ¥r. Gordon R. Clapp. Chairnlan ot the

Roard of the Z.V.A.y to the v, N.R. w.a. T :



2. Terms of neference,

&hnggggéi;n ckha terms of reference for tho

Repoxt, Hr. L. J. Carver, acting directcr of U.H.L.W.A..

gaid in nls Introductory Hote:

"1t wag fcund upon examination that no
comprehenzive survey of all the various
proposals had been previously prepered; -
the director therafore decided, with the
concurrence of the Advisory Commission,
to place the responsibility for such an
investigation in the hands of the T.V.A...
The director also took stepas to have
studied the legal issues involved in

he development of this international

TiVer seesssss the T.V.A. was invited
to dioregard political boundaries, and
to propara a Teport indicating the most
afficient methed of wutilizing the whole .
of tho wnternhed in the bent 1ntereatn
of the area”,

It is, in uddition, po..nted out by r-zr. Clap'), |
Chalrman cf the Poard, T V.As, that: . ":'if'
"The mssignsent of .the water to the various
areasc as listed in 'this Report is in no
sence intended us an allocation of water”.
According to these:térmaiof‘referenéa{tho
UelieheWehe Feport contains no sug geations and no data
on the leygal iuaueu, connected wlth a2 unified utilia-

ation ¢f the Jordan Basin Rsaourcenf 1t ia}?ﬁt ‘known

‘vihether the separate study on 1ebal lssueny mentioned

in r. L. J. Cgrver's Introductorr liote, /has baen'

consolidated into a speéial feport. 8 survey oﬁ-
earlier propocnlé, included in the ove terms of
ruference, is--with thajexception of the rafiat of

the Maquarin Project on the Yarzuk river--only very
fregrentarily dealt with by tHhe Consultant, probably,
cewing to the fact that no gpilicntions on the irrigat-

ion project udopted by lermei hae been irade avallable

. D ‘.
te him./ The Feport containa, however, definite

 —
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proposals for the utilization of the water resources

of the.Haain.

Keaping 1in mind the .armu of’reference to
indicata "the mcet efficlant methcd of utilizing the
"vwhole of the wetershed in the be,t”;nteresta.of the
area” and interpreting the tar;j"area“ to include the
vhole area of the countries participnting “in the ‘
~ Jerdan watershed, % a- criterion “ust bu cntablishad .:; 1
- for the evalustion of the advantaJQS nnd diaadvantagna

The feremost critorinn, which. in our

v

opinion, should be appliod to an area like the Jordan
Valley Region, where nater resources are thn limiting
factor of agriculturnl developrnent, is the voluma of
the crop which can be producod, at a coat which atays
mithin the purchasing power of the populaticn. It u *
. felt that the veolume of tha erop,’ rathor than tha :
expenditure for water per unit of area, ahould. within
reasonable limitz, be decisive, as in relativaly Une=

develOpéd cﬁunfriea, like the JordanFValloy Ragion. a

slightly higher price of water would Aimply only a ' RQ

-~

slight shif{ towarda low-priced cropa, while the lower~
ing of the volume of aW&kﬁuducuon would—
unlece the country is supported from abroad--involve

2 radical reduction in the diet.

-

+ lee pnge 13,



The Conaultant says in Chapter'l:

"The apecific ;aturo of the assignment
requires a basic study and report de—
picting the moyt efficlient and economic-
al wse of the rvgion's meagre available
vater., ¥ith such a plan at hand, relat-
ionchipe thereih to. the political bound-
aries, present 4r future, can be consider-
ed with a clearer action of their value
or eZfect. ZEecalWse this assignment is’
scmevhat unusual, it is ecpecially
important that the objective, basis
aru scope of thig ﬁtudy end report be
clanrl; underatoo '.,

This impl s that 1 waa the 1ntention of the
Report to & (£0ﬁi§ general engineering solution for'
the cnnsvrvation and diotribut on of tho watsr raaouro.a
of the Jordan Valloy Eegion, a olution,which could 1atar E
s2rve an a basis for allocation negotiations. At fhe :

negotiating stage, obviously, la

' political and othar
factors would have to be oonside ed, whieh had not heen
allowed for in the Leport. - v
fir. G. K. Clapp ooya in his'leftnr of frsnsmittalz
"It io recognized thaolo ch of these countries
may have different idean about the specific
arees within their boundaries to which theso
vint. rs might be dlrectedl, :
-1t appears from the.laat tvo quotatlons that /
naithsr the qhantity of wa;er nllocated to -the basin
atatsg, nor the areas to wﬁich thoge aitantities of water
are intended for, sre to te considered\as definitive.
Since the allocntion of water end the disrosition of
land for irrigation sre the giat of any Lrrisation
project, it iz felt that fthere qualifioa ions deprifo
the propoted project of any reol content; arparootly,

i%t is imposeible to plan on irrigstion prdject in a vacuun

Cefined only by tepogrevhicsnl and hydregralhical features,



In addition,
use of water, withi

left to the basiA states, what should prevent thom (for

]

‘sasons, this érplioa only. to Iaraal),'to |

]

geographical

use the wnfer outpnide the h}drOgrtphiB baein propar?

n
then, tHe whole, nrgumentatﬁ;n of the Consultant rnuld ;
2;/ /Aﬂi is hn4ead—qn§—doub#—more aconOTicnl and

more be eficigft to the romion as a whola to irrigntu by

gravity with the hirh—alevation Jordsn water lxtra—baain
areas adjoining the anin 1n Israel, than to use 2-3

times as much water per ﬂnit of lund 1n tha Lower Jordan

Valley; so much more so &gfru*u?ﬁ:;gegigag?§~the~puwsﬁ>, 1/

potential of the Upper Jordan‘ a,p:nnnﬂnza_aan*‘ad_in
i&g_ggnbul%unt*z'ﬁiﬁﬁ??? it

\l - > A e b ' - - "o
3 Objective and Sccpe of thu R_pprt. FL A

v Tl

¥{ the deciaion as to thn u+t1matc
their political boundaries, is to be

i

e

The U.;.R.-.A..chort 1a an nngineering offico— “

atudy prepared from written matarial. maps, 02:. made ‘

o i

7
available to the Consultantg naithcr field 1nveatigationa

A

nor even a preliminary !iold reconnaiaaance were undar-.

taken. The verious orhaniZntiona and aonnulting enginecrn

uni@h hud, in the past, cooparated 1n tha drawing up of
n:liﬂftgzgggeaée in this rsgion, warc apparantly not
consulted. The Consultant had, thorcrorc, to rely |
completely on the data contained 1n thn material puz
at his dieposal. The publicationa on tho davelopment
of Hashemite Jordan, which were madc axailablo to tha
Consultant, included the latest ropor%a, mapa, and
project data, while the mate:ialimuuLﬂxnilahl_ cn the
developuent of Isrmel includsed onl} data published
until the end of 1945 (item 4 on the Report's refar;ﬁco
list, "T.V.A. on the Jordan" by J., B. Hays, is a

summarized reprint of faportu published mainly in 1945).

w ol



i 19480
o T

I{ o ¢ ‘e placrril  Plot Jeiodonisivan.

B
a_lazgaﬂamoua$—3£“ﬁﬁglc investigationg

planning work and numerous projegt suggestions hnvc-
2n [ere o /amz.{ s
been ve:kad-auxyrunﬂar“fﬁe Girection of top-novch-

U.€. engineering consultants, by an extansive engineer—

‘ing staff in Icrael sfter 1348, and & number of detailed
e Q-1 [F‘C‘ '

reports hgxemhoan*&esued;awhia_maialialv-uh$oh—ﬂould
hqx_ﬂhg_n-ef-vxtrrmﬂ‘VEIEE“F“‘FH"CEnrﬂrtnnt*—wusﬂuot
uggg_gxpilﬂglg.ﬁﬂ_hin _ &

The mapse on Israel (Pnlestine) used by tha
Consultant, are all baseu on 1 d 5b 000 surveys, pnd
their tOPO&rB yhical dotails are, aocording to our 3
experience, wwsde inadaquate, even for general planning
work and preliminary cost eatimatas. This has & bearing
on the mctual length of the prOpOSGG conduits-—actunl '

i

-lengths are about 20 p.c. higher than lengtnu acalad
from amall-acala maps, AQEZEQKZZ:g?asszat.s of conduita
included in the hepart do not, thnzatnaa; in our opinion,t'
reflect actual costs. ; = '

The material available to the Consultant on
soil classification swems to havs bacn ndihar 1nad¢quate,
agnae(173 ccnclusions arrivod at on thc use of landﬁ are
not always reconcilable with-hah-l-llﬂ- '

lvaﬁ;’:;s, mﬂﬂt‘t‘run, ‘l:hat data avallable
tc the Comsultant on ground water, salinity, relative
crop expectancy, alkalinity of soils,.water raquirnmantn
and availability of storaze capacity 15 Iaraol, was ' .
insufficienty Wﬂ is reflacted in M
andgesor discrepancies betvween facts and oonclusionn
£§£§3J33¢§ﬁe Report and actual observations made in

p and a o ations ma

Isrnel during the last few years.
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CHAPTER II

FRINCIPAL ENGINTERING AGBICUrTURAL AND ECONCMIC
DLGADVAN ; 3

)

General,

Economic and technical feasibility are relative
‘terﬁsu a oject way have to be judged feasible if no better
alternative ists, but the samé project might be condemned
as unfeasible, \f more attractiée alternatives can be devised.
Therefore, it would be rafher meaningless to enumerate the
~disadvantages of th U.N.R.W.A.:froject as propounded %n

.the Consultant's Repoxt, without-relating them to a posaible

alternative proposal. n the following. a comparison ia made

A

between certain aspects the Project, as proposed by the
Consultant and the regio development, as proposed by Israel's
e : e te il

—

Master Plan. BE, e . :

() Non-inclusion of Litani river in Jordan Basin Resources.

The Jordan Valley Hegian and the adjoining Mediterranean
vatershed are deficiency areas, ﬁa far as water is concerned. |
On the other hand, there exists an unutilized river on the
northern fringe of the Jordan wa£ershed, which, in the opinion
of all engineer§ who have studie& the potentielities of fhe
region, has no economical outlet for most of its water within
its own basin or adjoining areas in the north and east: the
Iitani river in the Lebanon. This river, which has a flow
larger than that of the Jordan watershed at the inflow inte
the Sea of Galilee, discharges unutilized into the sea, a few
milee from a defieiency area, whé;e it would work wonders.

When cuggesting to pool'.the water reso ceé t the
wntershed for most N\eneficial distribution, the C nsulzant

ehould, certainly, haxe included the tani rive .//The

i e Nevws el . iy asle ik
gaaing U

inclusion of a Litani diversion,/ Nhilﬂ-&omemhai_inn:
{ - ”
"R !L.A(-‘{ ,ou cr e e =X 15 A1y /\or

l”‘



the conotruction cost of the Project, would make the
whole propoaition more attractive from the economic .
point of view, since the growth of capacity would by far
oufwaigh the additional cost, The additional quantity
of water diverted into the Jordan watarshcd could be
usefully distributed to the baaf use of the whole watershed. :
The hijh head available between th- Zitani and the Upper -
Liversion, on one hand and between thia Divoraion and tha
Sea of Galilee, on the cther hanﬂ, could be utilizld for . '’
powér generatiah. Since the powcr Iaatura is only ﬁﬁf*‘
incidental feanture of a projsct having primarily irrigation X
Iunctions, the addltional npacifio expenditure to bo
allocated to rovwer gcneration would he rulutively small

The power that can be generatad within the '

Jorden Pasin from the water propoaed for diverolon from :
the Litanl river, would, at leaat be aqual to thc power
devalonable from tne same water within the Lahanon. ' 4

‘ 1% appears that the inelusion uf the diversion
of part of the Litani flowhinto-th Jorden watershed would
be ﬁost desireble both from the éﬁint of view of 1rr#ggtion
within the Jordan watershed (unq adjoining areaé).faa“

well us from the point of view of generation of hjdro-"

power for the whole region.

(c) Iesficiency of Tata,

The U.N.K.%.A. Rép t 13 an office stuﬁ and,

at that, n stuay rax

compiled dury

£ mia&i&i&wu..m hsve crept 1nto the report, some of them having
< e r{..uh.:..,,o
an important bearing on the crueial issue of water allocation,

some havin: an influence on minor issues. In the following

1o a short staterent of the more important cacest



(1)

(2)

Liver Hydrology.

There is a number of discrepancies in the
-s .'Co*v -

tigures quotculhy the Consultant ;;;river
flows and water balances in the Basin,

The figures used in the following have been
corrected according to latest available datg.

Wadli and Spring TFlows.

The major discfepancy concerns the Belsan

springs; these springs, rising in the Western

- Jordan Valley,zsouth of the Sea of Galilee,

are included in the water resources allocated

»

for the irrigagion of the Ghor; although these
springs are, at preasent, completely utilized
for the irrigation of lands in the Belsan

Valley, which are within gravity control. of

" these springs, .though they are above the

level of the Wéstern Ghor Canal proposed by

the Consultant';nd have=-=in ortnodox compliance
to the principie of gravity control by the canal——
not been included among irrigable areas in Israel.
Thus, an area,;at present, successfully irrigated

in Israel, has heen excluded from the list of

irrigable lands, while the water now used for

this irrigation, has been allocated to the

Lower Jordan Velley. Incidentally, a considerable
part of this wéte: has a high salinity (in the
Delsan Valley, this water is mainly used for fish-
ponds which have a hisher salinity tolerance),

and would, therefore, be a rather unwelcome
addition to tnc.relatively salty water issuing

from the Sea of Galilee.



Cround “gater iHydrolosy.

The Consultrent's estimates ofuutilizable
:rouna water rescurces seem to be rather
aybitrary; hlﬁce sround water resouréea
are ineluded in the national water allocatione,
thé cruer cf #ﬁgnltude of these resources
included in thé allocation of each nation is
quite importont. The lsrael allocation in

the Keport includes 20 million éubic metres
peg annum from;the small Yavneel Vﬁ%lay, and
an insignificant and unidéntifiablé portion I[‘
o7 the zround Fater-from the western border of

thie Jdordan Valley. The ellocation to the

Ringdém‘df.ébrépn, on fﬁe othe? hand, y
includes only 20 million cubic wetres per
ennur for the more than 200 kilometres
(straight 1in;5‘of the wesnt end east banks
of the Jordon river below the {ea of Galilee.
Ineidentally, ﬁhn sefe yileld of the Yavneel
Yalley pround %aéer resnur&as hes been
nstablishéd-uhy actusl lon;-t&rm pumping=—-
to he in the qfder cf magnitude of 3 -5

nillion cubic metres per annum. furely the

. round vater rrocurces of both banks of the

Jerdnn bntweenl!ake Tiberias end the lead Cea
swut e of another craer cf ma@nitﬁde!

The:re ertinpter gshow certal :ly "misplaced
peneresity” in the Isrsel allocation of
creund water eodd an unmotivated extreﬁa
goorimiom re ordin:, the potentinl ground

“nber developsent Ln the Kin.dem of Jorden.

The inclucier »f thove arbitrary f1:ures on

sround vater teund to dicztort the actual scope



1.

THE MASTER FLAN FOR THE DEVELOPMERT OF.
THE JORDAN = YARMUK ANI LITANI BASIN
WATFR RFGOURCES. '

General.

The engineering argumeritation supporting the flow

allocation according to the "Unified Development”, contained

in the Consultant's Heport is motivated only by the necessity

to justify a preconceived and politically inspired water

allocation between the basin qtates of the Jordan Waforahed.

Since this objective was uppermost in the mind of the

Consultant, no attention was given to & number of most

important natural potentialities of the Region:

(a)

(v)

(e)

(d)

the availability of'a locally unutilizable water

surplus at the doorstep of the Jordan Watershed

J—i '

in the Lebanonj
the availability offfirst-olaas land and storage
sites beyond the border of the Jordan Watershed
within Israelj 4

the availability of first-class hydro-power sites
and of a power potential many times larger than that
assumed by the Consultantj -

the division of the regions integrated water resources

into a high-level group and a low=level group and
the "naitursl”™ allocation of water evolving from
this division, allocating the high-level sources
to the relatively high-lying areas within Israel
and the low-level sources mainly to the low-=lying

areas in the Jordan VYalley proper.

An integrated utilization of all aveilable water

resources, based on the above principles, fits conditions

created by nature so closely that no defensive argumentation

is needed for its justificaticn: areas many times larger

can be irrigated, and many tires more electrical units,



generated from hydro—pdwer plants, can be made available thaﬁ

in the Concultant's plan.  This integrated development surely

fits the bhasic point of the terms of reference of the Consultant's
Report, as laid down by Mr, L, J. Carver of U.N.W.R.A., toO
indicate "the most effective method of utilizing the whole

of the watershed in the hest interest of the area".

2. Water Resources.
The water resources, available for the regional

llaster Plan, can be aummariéed, as follows:

Source. = Annual flow in
sl - million cu.m.
1. Upper Jordan Tributaries ' 496
2. Litani (diverted winter flow), cay ' 400
3. Return flow from Hula irrigation 60
4. Springs and wadis in Hula Basin 159
5e Yarmuk River ”-_____ il . 494
6. Estimated total contridbution in Lower
Jordan Valley from springs, wadis and
ground water. i _ 540
Gross total inflow into the Jordan Valley 2149

Net evaporation losses in Lake Tiberias Ddt. 94

Est. irrecoverable and unutilizable
portion of wadli and ground water flow g
in Lower Jordan Valley Ddt. _160

Net total available in Jordan Basin. 1895

The availability of water at various stations in the

BRasin is summearized in the following tabulation:



Net average quantity
avallable per annum.

At confluence of Upper
Jordan tributaries with '
Litani diversion 896 million cubic metres

Beyond Lake Hula _ 997 " " "
Beyond Lake Tiberias 898 n " "
Beyond confluence with

Yarmuk river 1392 " " n
At Dead Sea 1895 " . "

The above figures are based upon measurements recorded
for verious eites within the basin., Where long-term observations

were not available, correlative adjustments have bcen made.

3 Allocntion of Water}

It can be seen from the foregoing tabulation that the
water resources of the upper and the lower portion of the basin
are almoet equnl, In allocating water to the basin nt;ten,
the relation of the elevation of the water resources to that of
irrigable areas has to be taken into account.

The Upper Jordan and Litani waters, which are available
at an elevetion around + 184 MSL are best suited for the relatively
high lands along the proposed Upper Conduit both within the Jordan
Watershed and in the adjoining portion of the Mediterranean
Fatershed of Israel: +this upper diversion would supply the
Hula Basin, the Fsdraelon Plain, the Coastal Plain, and it would
make possible to develop vast arid areas in the Negev, BRegulative
storage bo;h en route and at ths terminus is available, Water can
be conveyed by gravity from the Upper Jordan and Litani diversions

as far ags the Negev,

X After reclamation and irrigetion of Hula Basin. The consumptive
use of Hula irrigation 1is slightly smaller than the quantity of
water reclaimed by the drainnge schemea, Those two schemes,
which are both under construction, will therefore effect no
change in the downstream regime of the river,



Water occurring beion Lake Tiberies, 1.e. the balance
of the Jordan, the Yarmuk river and local resources, aggregating
about half of the region's tofal, would be allocated to the low
lying lands of the Jordan Valley in the Kingdom of Jordan and
' Israel. Most of the water oouid be supplied by a grgfity canal
system issuing from Lake Tibefiaa; a small portion miéht however
have to be pumped to lands 1océted above the proposed canal
elevation (mainly in fhe Kingdhm of Jordan)., This ai;ocation
_ includes also thé water réquiréd f;f-fﬁe irrigation of the Yarmuk

Plateau in Syria. e '? 2 : 24
. According to éxpariehca of irrigation in the Jordan
Valley, this allocation of water to the low-lying arﬁ;a is more
than ample; in our opinion, the quantities occurring below Lake
Tiberias could not be completely utilized within the Forden
Valley; the Plan provides therefore the possibility to pump any
surpluses from a point beyond Leke Hula to the Mediterranean

Catchment,

4. Project Outline,

A project outline of the Regional Master Plan is
now being drawn up by our consultant, Mr, John S, Cottonj since
this outline is due to be completed shortly, no further details

will further be given on project features, econcmics, etc,



FIRST STAGE OF REGIONAL MASTER PLAR
FOR DEVELOPMENT OF JORDAIN AND LITANI
BASIN WATER RESOURCES _

The planning, design and construction of the
Master Plan in iis entirety is'ﬁue 1o take meny yeara;
Cn the other hand, at least aomé irrigation water 1is
required by the Basin States in the near futures the
Kingdom dflJordan nseds water for the irrigation of
the Jordan Velley in order to make possible the resettle-
ment of Palestinien refugees; Israel has to increase
irrigation in order to raise more locally grown food énd
reduce food imports from abroad. An early develoymgq? of
selected portions of the Master Plan is therefore mos}
essential. The proposed Master Plan lends itself reaaily"
. %Yo realization by stages: a number of sections of ﬁhé P;aﬁ__
can, although they form an integral part.of the Hastaf Plan,
be independentiy executed, and'will, when comple ted, ﬁenefit
the area they are intended to serve, without having to
wait for the completion of the whole Plan.

Such a development in stages has a number of
important advantages: apreading of capital investment
over a long period, the iossibiiity to construct the
less expensive features first, early initlal berefits, etec,
etc. |

The main objectives of the first stages of the

proposed Master Plan are discussed in the following:

Objectives of First Stage of Master Plan.

The objective of the first stage is to provide
an adequate initial irrigation.water supply to all
participating ccuntries at a reasonable cost and at an

early date. Hydro-power can, at this stage, be also generated;



.

partly for pumping within the system and partly for general
use, Both Israel and the Kingdom of Jordan will be benefited
at this stage. |
Important allocations of irrigation water for the
irrigation of the Jordan Valley will in this first atﬁgﬂ be
made availdole to the Kingdon d; Jordan to aupplemeﬁ¥ existing
inadequate supplies. These inifial allocations will be derived
from a main canal fed from the flow of the Yarmuk rivér and
from improvements and additions to existing schemes u{ilizinc

¥ h

spring, perennial wadi flow and wells, these works will certainly
cover the needs of the Jordan Valley in the near futura. ;

Israel will require water mainly for its Meditnrran-an
Catchment, where local aupplies are almost fully daveloped at
present, Lands needing aupplemental auppliea ara 1ocated mainly
to the south of Tel Aviv, The daficiency of water is here felt
very strongly and forms a serious handicap for further agricultural
developments., The only ;esoureé'available for the auﬁplamantal
supply of these deficient areas 1s the Jordan river: 1t has been
established that the most economical short-time aolutipn would
consist in diverting part of the winter flow of the Jordan below
Leke Hula and conveying it via the Battauf reservoir to the FRegev.
Since only one-third of the rivar flow available would be §iverted,
an ample flow would remain in the Jordan for powér generation
utilizing the drop between the Hula and Tiberias Lakes, The
power thus obtained will suffice to cover all power reQuirementa
tor pumping within the s;stem; as well as make available large
power surpluses for general use,

A relatively small quantity of water will be required
for the irrigatio. of the Lower Galilee during the summer months.

A second low-level diversion will, at this stage,
become necessary for supplemental water supplies in the Israel's

portion of the Jordan Valley and the Beisan Valley. These


http:suppli.es

areas are now only partially irrigated by the summer flow of
the Yarmuk (Jordan Valley) and local springs (Beisaq).‘ This
diversion will issue from Lake Tiberias and utilize part

of the Lower Jordan flow, The canal will run parall?l to

the river on the west side of the Valley. The Beisan portion
of the scheme is of pnrticular importance, because it makes
possible the full use of several saline sprinzgs, emerging

in the Beisan Area, wnich, without mixing with the sweet
Jordan water, could not be utillzed for irrigation.

The Hula irrigatiun?and reclamation schemes, which
are now under construction, aré not considered to.{orm part
of the Regional Master Plan because, as far watef is
considered, they are complemaﬁtary-—the reclaimed water
presently lost uy transpiratlon and evaporation offsetting

the consumptlve water use of tne 1rrigation project. \

Power Balance of the First Btagé.

A considerable quan<- ity of power will be generated

in the system at the first sthge in the Tabgha hydroelectric \/h

plant. :

‘'he power balance ir. the system is summarized in
the following: ;

Generation, in mill. Kwh. p.a.’ " Consumption in mill. Kwh. p.a.

Tabgha plant 180 f Battauf pumping plant 73
; Beisan " " 5
wells - Ghor 5

Power required for pumping: 83
Power losses:

Total power requireds 9l

Gross power surplus - 89 million Kwh,

This power would pe ivailable for general use.



o i o

Allocation of Basin Water Resources at the First Stagé.

From the total available Jordan - Litani basin water
resocurces amounting to 1895 million cubic metres per annum,
only about 720 million cubic metres would be utilized in the
proposed first stage. Out of this amount, about 420 million m3
would be diverted from rivers (270 million m3 for Israel and
150 million m3 for the Kingdom of Jordan), the balance would
be drawn from local resources in the Beisan Area and in the
Ghor. The total allocation to the participating countries
.'wbﬁld'hé about 370 million cubic metres to Israel and 350
million cubic metres to the Kingdom of Jordan.

This aliobation:ﬁould, it is assumed,’ satisfy the
most urgent water needs of'both countries for a number of
years, while the annual investments, required fof realization
of the prsject, would stay within reasomable limits. It
ahouldmgé kept in mind that irrigation is only one;-though
the major--feature of agricultural development; and the
agricultural development rate is limited by a number of
conditions not connected with irrigation works development,
like availability and training of manpower, preparation
of land (especially in the Jordan Valley, where large-scale
leeching operations will have to precede cuitivation)
provision of irrigation laterals and sublaterals, trying out
of crops, drainage in especially affected areas, etec., etc.
It is therefore felt that speeding up of the construction
of ifrigation works beyond-a certain rate could not lead to
a quicker rate of agricultural development and would not

contribute to the economié benefits of the countries concerned.



and not te—%tre
7”‘4’ f:). J-':otr"

foit.

-5 =

of nationai allocations. It should, in
aaaition, be kept in mind that a complete
utilization of all ground water resources
occurring in the Jordan catchment is most
dgesirable froﬁ_the point of view of the
ultimate power potential of the Mediterranean =-
Deaa Sea hyaro-~development, since efary cubic
metre of grouhd water actuélly consumed

makes room for the admission of the same

volume of sea‘Watar having a power potential

of 0.8 Kwh per m3. 5

s

(a) unutilized Flow.

Though-bein=—aware vf-the—searcenes —of~wuter—1n__
/%Ezmruuez g
tire—watershed;—the-Geonsuliant—==— " stﬁht

spass-—upon the limitations of the basin principle-
had_io assumel Lake Tiberias to be the ‘only major storage

reservoir available for the regulation of the Jordan and
Yarmuk rivers, except for the limited capacity ¢f the
Onin W
Hasbani and Maquarin reservoirs. Owdiag. s self-
imposed limitationg, Bé.dad 5 dntaaataat s marginal

150 million cubic metres per annum of the mean river flowa

could not be regulated in this one reaervoir ané*;ould heave
loud »
hd'befwasted into the Dead Sea$ at—ene—stroke-tN¥ ConsOltaOT

-has_done—Lo-his—proposal~a=don 75
zeducad.the quantity of water availaeble for utilization »H P

v oo e
by I50 million cubic metres’pﬂr annum (about 9% of all

-’
regional resources), and-he-anawyoeuo¢€"¥33—potential
;—e.d‘iu—urﬁ/

annual power output of the Dead Sea power projeot§/5y
120 million Kwh per annum (!) (worth, at prevailing local
fuel prices almost one million U.S. § per annum).

Once the ban on extra-basin development is lifted,
practically unlimited additionnl storage capacity becomes

available, and the 150 million cubic metres per annum
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wasted in the Genswitmmrile project Son. be fully inclu@ded in the
{ caudd

regicen's utilizable water rescurces to the benefit of both
irrigation and power generation.
On the following pagec, it will be shown that the

Concuvltant's water allocation to the Ghor is excessive,

—

and that large quantities of water would have to be wasted

e
=

g
under thij?izllocatlnn.j‘. - 7 A"_’ R R arqwﬁa{ ptiel-

P9

Tha_quanz;ﬁp-eﬁ—waia:_which,_in_nnz_opin;on,
.be usefully consumed for 1rrigation iﬁ the Ghor i =

1 e —
T s 8t e 8 ¥ O

.....

o4 about 200 million cubic ietres e s Hits aiaoks
again both the irrigation and the power potential of "the Basin.
It thus appears that about 350 million cubic metres per annum
or ebout 21% of the total available water resources of the
wos—adepted. This whalaae&e—waaze could be avoided if the
basin principle ib abandoned and water allocation governed by
gsricultural needs Instgéd of relit:cal~oen&técraticﬂ*zﬂ%t
the gsme time, the power potential of the Basin could be
increased by asbout 280 million Kwh per annum worth, at
prevailing local fuel prices abecut 2% million U.S. # per annum.
A vy u»wd{'ao Lo,
Actually, the guantity of water wasted in the
Consultant's Project might still be larger, if allowance is
mnde for the fact that "experience uas indicated that on the
average approximately 15% of the project lands are idle each
year for one reason or another" (U.S. Bureau of Reclamation
‘anual, Volume IV, Chapter 7, 2 N,6). Since there exists no
nlternniive irrigation outlet for this (statistically
eutabliched) percentage of unused water (amountinz to about
¢ = 80 million cubic metres per annum) in the Ghor or adjoin-
ing areau, the water would actuslly have to be wasted, if
Firmly allecnted te the Chor. In order to remain on the safe
sice, this reducticn of actual wie, ns compered to theoretical

~1loustion, bine not heen teaken into consideration.
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(e) Overirrigntion of the Jordan Valley (Ghor),

().) Irrigeble Areas in the Jordan Valley..

The PBasin States participating in the Jordan Basin -
are water deficiency areas: available water
resources are not sufficient to irrigate available
lands, Vater will, therefore, be the limiting
foctor in agricultural development. The basic

fact necessitatess:

(i) Careful plénning of the water conservation and
conveyance features, with a viewlto cbnserve
as much az pocsible of the available meagre
resources and prevent any avoidable waste.

(ii) Csreful planuing of the agricultural aspects of
water utilization, in order to assure the
lar;est possible crops from available water
resources.

(iii) Careful défermination of most suitable lands
for irrigation again with a view of optimum

combined utilization of land and water resources.

The area is too poor in water to be able to afford projects

which would not fulfil these basic conditions.

It is our feeling that the Canﬁﬁxzéit-has/ﬁi%“given
enouzh weight to theae basic facts amd—the &doption
—of—his—Projectwoult I6ad To EXTFavagant waste of The~
limited. reseu;seswﬁf+fheﬂﬁusin. In the following,

ore. Ll ﬁﬁ&m..'f‘
appurtanant facts and figures.

(‘(‘ccu(.n.» Jﬂ Py ;(.c/nu—t.t" .
n.ns_ul:t‘.mi_nla.lma_'th_'l__;\;;.t_n;.n the boundaries of

the Jordan Dasin 420,000 dunams are irrigable in the
Ghor and 30,000 on the Yarmuk Plateau. These figures
vwere computed from maps 1 ¢ 50 00C or smaller scale,
There exist, however, more accurate maps published

by the Talestine Survey drawn on a scale of lls 20 0003

a study of irriable areas hased on these maps indicates
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Some of the major concl:jéggﬁf’;rrived at
.in the Keport, seem, therefore, e based on in-
adequate supporting materisl-find, it can be proved,
in the light of the informatiﬁns at our disposal, that,
from the purely enginég;ing point of view, an opposite -

conclusion would,éften better fit facts.

4., Synopeis of llain Project Features.

The project submitted to the U.N.R.W.A. /

includes three maj diversionst

(i) The Upper Jdordan Diversion including the

canal Banias\river--Gelilee hills, as its
prinecipal feature. The objective of the

3 J;

diversion is to\supply 284.0 million m

per annum for the\irrigation of the Upper -

Hula region, the Ajeleth Hachahar area, the
Lower Galilee, the vneel Valley and the
Afuleh - Beit Alfa area. Generation of
about 76 million Kthpe year, by develop-
ing the head available batween a proposed

storage reservoir o&fthe sbani river and (:>

the level of the main canal\ 1s an incidental '

——

roject. It ey

though the

feature of,this part of the
should be Tr;;-? in mi'ﬁd that,
canal starts at elevation above\180 m, the
;argest portion of the area irrikated is

in the low valleys aﬁd does not rqgquire such

a high head (Upper Hula, part of the Lower
Galilee, and the major portion of Ete Afﬁleh -
RPeit Alfa area). The nse of this hikh level
water {or relatively low lying areaé} without

inteprated utilization of power, is a major



