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A. Introduction. 

1. Pre~ent ~tatus of Irrigation De~elopment in Israel. 

IDr8el 1~ Btill importing half of the food required 

to feed ito po~ulaticn; the country could become eelf-eupport
.. 

ing, os fp,r ns food is concrirned, if an area of about 1 dunam 

v.raa il·rignted !Jer heed of' po_pula.tion. Though irrigation has 

?..lmost triple'!d nince the eutahlishment of the State of Israel

we nre no\'1 irrignting more than 700,000 dunams o.s against 

;::Jo,ooo <lunams in 1948-, 'fV? .~ -till have not reached even the . 
hnlf-wa.y mark, antl at least 

. , 

l,ooo,ooo dunama additional \ . 
;; 
·., . ' \ 

irrit'ation has to he developad within the next · seven - eight 

yeGrs At the H ' te of about 150,000 dunams per annum. This 

large ~csle irrigation pro~rem neceasitates the full scale 
•• t • 

.:.:..chep e .J > 

2. The Negev. 

Tho llegcv, · the send.-arid to nrid l\rea southern 

hnlf of Isn~el, contains morri than one-third of the country' a 
.',; 

irrigaula l~nd::J. The irri~~ation of the potentially fertile 

expanses of the Nec:;ev io an ·.indispensable portion of Israel'e 

short-tim~ il·rigntion prcgre~, since, without the Neg~v, 

lsrr.H~.L cannot hecome eelf-Gv:jlportirtg in its food supply. 
I . . . - .. .. . . . ..... . 

lara l 1 B iiat1onal '·' atPr S~home will ultimatel,y Jupply most 

of vmter requlred fo1· ~e irrigation of the · legev. Owing 

to 1 -a trlrnl (:\P-ographical ,\ tolJOgraphicnl and l rological 
I 
\ 

will n\cet;anrily be expellllive 

;:; ide; it h e. ~, however, been fo•1,nd feasible, both 

C!t .' ~ int:?~rill , ; : n 'l'•ell a1:1 from the \conomic aspect. 

·.- ....... 

. - ~_: 
~- ... 

? 



.3. 'lhe ,j cr!1on ILl vr.>r And Isrnel ·~ i'!nt1onal "atP.r ~~ cheme. 

The Jordon river ir the backbone of lurael'a 

r. ~r-ttier1::1.l ;•.at£>r : che1r..e: the \1:-:.nefite achieve-d h.Y the Jordan 

river diverf.licn o.re mnnifold o.nd ~. re not limited to the 

clirf>ct ccntri1mtion to tb~ wn t1' r reBonrces of the country. 
I 

The construct.l0n of the Itati r. ~nni·· V.:a.ter ~; cheme will malce it 

pot;e ibl~ to firm up considerable\ auppliee of flood waters, 

?ihich cannot l::oe us efully without coordination . 

. . 
main nrt tional cououi t w111, in addi t on, serve as a pi·incipal 

integra tor nnu regula tor to the whole water eupply- ayo tem 
·:.\ 

of the ccuntry by rcceivine occur, 

rmd supplementing deficient water ouppl where necevsary. 

Jordan would . 
· be tantun;ount to a death serrt;cnce to Israel's egricul1;ural 

nnd economic independence. 

. . 
4. The AuthorB of Isr~~l's NntionAl Wate~ ~scbeme. 

\ 

The first notion ofan integrated dsveloprnent of 

the Jordan l..taEiin VJatcr resources was conceived by \ 
\ 

l~ r. w. c. Lowdermilk, mo1•e thFln a ciozen years ago; e\er 

since, et &,roup of internation~tl top-notch expertEJ ha.v,e 
I 

been directing the planning antl design activities of ·hn I 
~xtene ive l Gr:::,e.li ornanization; to nal!le only the most \ out

otRn&inK onesr \ 

.Jofm :·· . Cot ~on 

One time Proj~ct EA~ineer 
of T.V.A. and late~ in 
chnrge of many largr 13cale 
overeenn 1rr1gation \ develop
rnente; \ 

\ 
one time principal eflt .ineer 
for tile •;:estern !3ta.teo, 
Federal Power Comroi D~ion, 
::md ConsultPnt to many 
foreign t:~ ov«:>t·nmento nnd 
orcaniza tionn; 
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rr. F. N. Nickell One o:f the world's best 
known enginel!'ring geologis~fJ; 

and J:taU.}' etho.rr:;. A ~-- upn~me Uonsulting .Bo~;trd of moat prominent 

U. ~: . exp ('rts il'l reviewing llroje ct proposals from £me to time J 

this board ccnsiste of: · / , 

A
i:-r. !t:ury Bonhore One tile' Commit,sioner 

Bur9&u of .Reclamation, 
Department of the Interior; 

lr. J. L. Snvoge e time Chief Designing 
ngineer, Bureau of 

Heclamation; 

l~r. Abel Wolman Professor of SanitaryI
1 · Engineering, clohns Hopkins 

.• / Univeraity., and one of the 
/ ·· most prominent water develop

/ ..: ment consul;tants in the . l1. S • 
. I .<· ·. • . J. ••. • • '·I ·,. .· .<~:. 

All .rne j or proJoCte constructed or under construction 
// . 

os \"lell :>. o those prop_C~HHJ for immediate construction, have 
I . . 

been worked out iinder -the- dirl'cticin of the above~mentioned 

I
consultants and have been approved by the above consulting 

I 

i 
bonnl. I 

I 

( 
I 

B. ~:u :~ ·; n·. Y OF CRIT!CIIL :_~URVEY ON CllAS. T. MAIN .RE.FOHT. 

do.!!!-D-.n4-- repurts-· h~ve · not been consultet:t;-

~. .flft0.r analj•sing the engineerins aspects of the report, 

,,e flnve co1,;·~~ tc tltc co.nclusion ti1a.t tbe e11gineering ergument:.ltion 
r•l-•·· ·· •}f- 6. /M_,.,i,•L·t.~d i·/. ~""t- ~· 11/J''co~t. ,.A. _,«"· ~~,4.,- /.A

h 8 ' be en guided e:x:cl uf)JivJls hj; th~ necer/'31 ty to justify a f'" 

poli ically in"pired pr~detorm;;;e~ all~otion~ater to~~~ 
rtP.·-1- ~; \..;-..<-.)

. _ , •• j. The [! rinci.p::tl ciccti·incs made use of to support tlLt§_ 
, .·. •·•f , · <!' · t •~( ...:> c.~• fh·J'-(•i 

• fi:-~:' l .locn t.:i.. o1r-r. ;-z·; ·--·exc:rus i ve w:l thin-baain uee of water, exclusive 

u:1e of t:rflvitJ flon, excltutlve Lise · toroge !:3iten,of within-b?E::i~
A,..,,. . ~c..,....u ~f-{'1 .(i·('( .... ~e-4>-l~e( ~ ~ . ~ J/

etc.) Qrn vp ..ue 1 .-:.enr:>ra{i zet1'-l.n.~;;.. r-±unJ ago rronndun fl-.h.~ --p~an$~s · 

. ~:~ 



-· all ovex_:....-t-rr~ world, ~~nu_ . - ~lJ·i ·ch cert~lhly. do riot ' Fia:ttt- t~:rue in 

4OJ.l4.Cif1c c~ee, •//' AI · ,,·~ I C..P·· r"'/- 1., · 

4. The limitf'tions impoeed by these n·1-.plu9H 

doctrines f<ir.~e.,cl:{.«. -~@tn~;-!'-1!t1;;x e(!)tt:e.. utilization 
;c ......,.~-~t'!..T, 

of important quanti tie::; oi' wa.t .er which could CQZ'~&i.llJ.y be 
i ..... t: e._. cG_ ,.( ~· rtv.·- <;fu 'J ~ • 

~l_~~~g-~1,tb1 n B-.. ~. Qunder-f!n;111ee'Ffng lil]out. 

. 5. The high wnter consumption aoaumed by Chao. T. Main, 

especially in the Jordnn Valley end the Yarmuk Plateaur~,c..AA ,t.., 
be .-) 

(/-"" extrovegaut nud wa.£teful.. ar~ast but ~t leus~, ~erous 

to \he areas ~hich it is int nued to bene'{±t. Th;is is a \ 

dog \n tlte ma.~r policy at it worst. 

6 • The m~~~·/.;:,t :· t)f~~er- ·reeo~~m:tJliad in 

. __ ____ . . th9-Cl:uaq 'l'. r~1-n--we-ter e:i:-1o01't·ti:on tty 4ootdau '!!ln~ar-

lenves only 266~ of the weter resources of the basin for 
- ~ 

use in Israel; ~~ quantity ~ so insignificant that it 

cannot po:::~Gibly eerve as n bao1s !or allocotion negotintiona. 

7. Fparing Ai>plication of river WJ.!ter, in conjunction 

v1ith the fulle ::: t IJOt•s ible uti).izntion of locel flood, opring 
~~~tc( 

anu uncler .::rouncl water, ..-.1 benefit future hydro-power 

generation in the Jordan Valley \"'ithin the framework of 

the r~edi terranesn - read flea_1~ ower Project; the water use 

pattern impliP.d in the Gh:-1so T. !Jain Report -nill have an 

opponite B ffe~t. 

B. Part of the flow of th~ Litani river, hn~ing no 

irri ir.Rtion outlet "ni thin the Lebanese Iiepublic, will, if 

diverted into tlw J ordo.n hR.O in tUJd cqnyeyed :tb~Qug,b, tb.e. 

-ee-tHlu:its of I§.Dl.E1__1 's No.tionn~. G cJJ.f;1~ initially gcne•rate 

important qun•J ti'tie8-~--ch-;~ p-- hydro-power, VYhile it would 

u ltiniRtnl,y J, n (.i tv~rted for ir!'l !;nticn, vvhen replneed by sen 

I 



f' Th0 }l~; dro-powPr !H.:herncs comprised in the port::;~. re.
~t: c. ....,{t:._.l .,~/.u( 

do ott1·active~~~'lfte'nht. 

'IhiF fJ.p.plies especiPlly to the ~ake Tiberias power project 

n0v under ccn~truction in !ir~~l. Thia lnot ffi~ntioned 

project fit~, incidentally, :perfectly into the project 

ln..vout of tit~ llm~~. T. ~lain Report. 
:u . 

c. 

1. 1'he proJe c la.7 out to be adopted to include all >. 

economic utilizablo w~ter reoourcee of the Jordan basin, 

including ground wate~ 1;1s well aa surpluses from the 

..... ··--- r.i tani river • ocotions to be governed solely 

. by tlle actual n~ede potentialities ot the 

basin states. 

2. I'ortia.l be adopted in the firet 

ntage including of the Jordan flow in 

Isrnel and J>Hrt low in Hashemite Jordan. 

first ('tnge dnvelopmP.nt to be_. d .nigned so as to fit into 

u,e ul timr~te pro,ject frnmevwrk _' hileo giving full benefits 

to the nrenA to be served Already in the first stage •. . 

15th i!n.r ch, 1954. 
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CHAPTEH I. 

1. Introduction. 
., 

The report on the "Unified Ilavel,opnient of the • 

'\"'ater Rf?Dourcen of the Jordan Val~ey Region", which. ie 1 

discussed on the :fol~owing pages, ·.,...as _prersred under t~e 
·•I-.... . . 

direction cf the Tennessee ~a.lley · Author1ty, upon _the 

retluest of t !v., U.N. ·i\el1ef pnd Works A~ency for faleetine 
I j,' , • . ~ ' • t ' .: ,:. • ' 

' " . . ~ .. .· .-;.·
_ Re:f'Ugt'!ee in the ~esr Eaut. >the .U.N. Relie:! and V'orke ._ . ! . r . ,. 

' · '. 
IAgancy-in the following abbreviated to U.N.R.W.A.,;_felt -- · : -' -· . ' .• ' i 

the need 1 to revieW all the Jl~OpOS·~-lB· ; Which had p;~!iousl;y -_ 
~ : ' . . . -··J ~-- -

-been. prep~red by various agencie· ~;: on the utilizati-on ot the 

wn.ter reeourcea of the 1 Jordan vailey n~~o~', · be:f'or~ :·: · o~~1.ttill8 I 
j 

i 
itself to a project, having the ~iliob.jeo~1Ye ot m8.kin'8- :- ~ ,;,_,::. -! 

; ' ·, · ~ · ~- It· ., • • • ' • I' \ / ·, ' ' : 
I 

:poueible the 9 otabliah~ent o':r ralestlnian r~!ugeeB in "the . ' '-. : ; 
I 

newly irrigated areno. The T. V.~-: -a ;~gional organization · 
. . ,.. . 

oet up by the United !.itates Government . . for nood control, tlla . •
• . . . ., 

utilization of hydro-electric power and general. 1ndus.tr1al. mnd 
· a' .~ · ; · ~ n. · l ,.' 

egricultural development ot the 'l'enneeeee Valley-was ··-ap_proaohed . 
. ,. . . :.: :

by U.tZ.R. "' .A. with the. request to ._prepare such a aurvey and , · 

to indica.te the moot . efficient Vfal~.. f~r ~t~izing the water 

re!>ources of the Jordan Valley • 

. Without ~ntendins to belittle the e_pectacular ' 

achievemento of the T.V~A., it la ·not understood why th8 

T.V. A. wa e nppronchad r a ther tha n the federal ogency for 

t he irr1 gR t1on of tho Weute rn ~ tatea of the U. ~ .A., the 

'.!3\.treau of ilcclamation . (U.N. f- .1:.) • . The Tennessee Valley is 

in an nree w1th mere than adequate · rainfall with no similar

ity whatover with tho Jordan Valley, while irri~etion 

probler:w, nimil'' r in nature, ti cope and reuourceo to those 
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of the Jar clan Valley, hnve been successfully solved in-

the V'ttttltorn Bt-r.1i-arid sta·tea of the u.~.A. by the U.o.B • .R. 

It is therefore not aurprioin,s.; that the working out of the 

Report proper wan entrusted ton private engineerin,~ firm, 

i.o. Churleo ~~. l·~ nin, Inc •• of .Eo~ton, l~aea. · (in the follo,.ing 

tvrrr:ed the Ccm~ultant). For re::toona, which cannot be evaluated 

by ua, an eostnrn 1'1rm was nc~oin choBen,' rather than a 

weot~rn ocmJUltnnt, which would probably hnve had mora 

opportunity to deal, at firu~ ~hRnd, with proJects ct ' a 
. . ·~,; :-· .· ·~ : , . . . . " · . 

'!iype and acope cimila.r to thon'e of the Jordan Vall.ey. 
"""'· 

The report discuaDeci hera (in the · following 
.~- . . ·.t·.' ·<~ ·. ' . '1.:. ~ - t · · ~ • . ~ . • ; \ . . '.. 

. . . ' ·· called the f!eport) ie the outcome· of an o!"fice study . 
.., 

·: ' 

. rnade by the on~;incerin~-; firm ~f Charle~ 1'. Main, Inc.; 
. \ ' . 

___ .. _end _aubmitted h~·. Mr. Gordon B_!_ Clo.pp, . Chairman o! the 

Eourd of th~ T.V.A., to the U~N.R.W.A. 

, •;.. 

,., . 
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2. Terms of ~eference. 
)~ c.J·,'J:...~'-

·.~ .l:la R 11 l"t H.ll1·~ vtha termu of r~t:Cereuce tor the 

Ropcit, tJr. 1. J .. <.:nrve%' 1 act.1nb d.tiectcr o! IJ.N.R.W.A., 

EJa1Cl in t.iia In troduatory tro"te 1 
... 

"lt waa found upon exa~1nst1on that no 
comprehcn:;Jive survey o:f' all the va.riouo 
proposals had bf1en previoual;· prope.red; 
th~ dirflctor therefore decided, with the 
concurrence ot the Advisory Comm1na1on, 
to plac.c tbe . reeponsibllity .!or such an . 

. investigation in the .bands ·or ·the T~ V.A••• 
The d:l.rector- .o.l.oo otook steps to have .. 
studied the lagal ·1soue& involved in 
the dcvelopr.:e·nt of this 1ntern~t1onal. 
river ••••• -.:•~• ths T.V• .A.•. was 1nv1.ted 

.· ,·.. .to dioregord ~olit1cal bow1dar1eo, ~nd ,\ ·'. 

to prepare a report indicating tho moot 
off!.c1ent ·method of utlli~iug the whole . , 
o'f tho ttater~hed in the :beot .1nteresto 
of the or~n". 

·-- - ·- ~ - : . . 

It iu, in addition, pointed out by r~r. Clapp, 
: - ·: •, I ·, ' 

• :I J .. • ·,"! :
Cbal1·man cf ths Poard, T.V.A~· , tbat1 : ··· 

"The a!HJignn.ent of :.the 'water to the var1ouo 
a .reaa as lie ted in 'this -;i\eport .is in no ' . 
2i!nca intended as :an al.J.oca.tion of' water". 

AccordinB to thene . ;t~rms ·. oi 'reference, ·.the 

u.r•.n. ·:: .A. report contniils r,o su:-;gest1on:s and no da.ta 

on the _.lec;a.l iasueu,. connected with a unified utiliz
- • ." : • J • • I • • • 

at ion of th~ Jordan BaL"'in Reaourceor it ·ia lt known 

·whether the oeparate study ~n leg8.l:1seueu•. ment1o~ed 
' 

in :.1r. L • 
. . 

.1. Cqrver•a Introductory haa been ·· 

coneol1dst<:1d into a spe;cie.l roport. e survey on 

enrl'iflr propocnls, inollided 
•.. 

terms o:r 

reference, ie--with th~ the review of 

tho .Ma.quarin ?roj..,ct on the Yayu.k river--only very 

fre..gr.ientarily dealt with by ~e Consultar...t, probably, 

owlng to ~he fAct th~t no p~licationa on the 1rrigat
! 

ion ;.·roJ~ ct udopted h _lur~ei hn~ been it&de avo.ilable _..7 

.I 

The Fercrt con~1na, however, dP.fin1te 

http:d:l.rector-.o.l.oo
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proponala for tho utilizlltion of the 
.. 

water resources 

of tlle Pa~:1in. 

Kea_t,ill;i, in 1nincl tlle termu · .of~ ~re!erenca to 

1nu1cata "the moe t efficJ.ont 1nc~hod ,of u t1lizing the 

' < . , 

whole of .tho we.terahed in the be~t .. intereats .o! the 
. ' ~ 

areri" and interpreting the term-. "area" to include the 
~- ...·--. 

~hole area of the ·countries pJ.t;icip~ting ; in the 
~; . . ,· ' . ' . 

Jordan watert!hed, ~ u · criterion:~l!.ust _be .. established 
-'. • 

. . . ' . - ; . . ..·~ "':' . .· 
.. for the c.•valuntion of the advanta~e~ and .~ieadv~ta~ea 

. . "' . . · . '· . ; . . . . . 

of the uae of \'1'6 ter in the various existing proposal's, ·. 
• • • • • • • • .: _I if' ~- . . . .. :·" ,.,.- · :.-~ • . J •• $ ' 

.Tht' forurnoet criterion, which, in our 
.;.: .r.. . ·: .· ...·. . 

opinion, should be a_pplied to ·an area like the Jordan 

.. 

~.. ·.-.!; 
•... '!" • 

. --· Valley· Region, where water resources are the limiting 
' . ·-... . 

factor of e.gricultural development, is the voluma · o! · 
. ~ ' . . . ·· ,. 

the crop which can be produced, at &. cost which stays 

w1thin .the purchasing power' ot the p~~puJ.~;1~~~ '.· It i~ .· i 
. ;;· . : t . . ·~...:· )· :: . . . . . • 

felt that the volume of the . orop, · rathor than the . . ' .- .~: . .. . 

expenditur'! for watt3r per unit of area, should, within 

. i ~ .. 

I : 

renoonable limitn, be deois~ve, na in relatively u~-
·• 

deveioped count::cies, like the Jordan 'Valley Region, e. 

slightly higher price of water -~would .imply · only a 
• ~- f... ' . ' 

· ~ . . . . . 

· olight shift towardo low-price~.~. crops, while tho lower

inb of the volume of a~~~adu~tion .would-

unlecs the c_ountr,y iu supported from ·abroad--involve 

n rndicnl reduction in the diet. 

~ ~.: ee page lJ • 

. I 
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\ 
The Coneultant saye in Chapter 1: 

I 
\ . .

"Tbe specific n~ture of tho assignment 
reli,Ul.rec a badio utudy and repol·t de
picting the mo't efficient and economic
al u.ae of the 1\l·gi.on'o meagre available 
,..e.ter. With au.cn a plan at hand, relat
ionohipa. therei~ to.. the pol1tical bound
aries, present ~r future, can be c.onaider
ed with a cleare· action o~ their value 
or a:feot. Eeca ae thio a~nignment 1a · 
ocrnewhat unuaual it ~e e~pecially 
i!:iportant thnt th _ ob.Jectivo, ·boRis . 
ar::<;i scope of th1u r.tudy and re:t:ort be 
clearly underntoo " • .. _: ' . : ·. . 

.,...~... . -/"..• . :- .. '" : -: ·_;_ ,· ' . .: . . . 

Report to ~l~i·~:~:;a~ .!~!,~k:~:::::::arr::~ 
the conElervation and dietribut on of the water reaonrcea 

' : . 

of the Jordan Valley could later 
I 

s~rve an a basis for At :the 
·.

negotiating E'>tage-~ ·obviouoJ.: • la and other 
, • ' ~: . , I ~ . ' . . 

·!a.ctorc would have to bo oonside · ·which hBd not been 
: : \ 

t~~r. G. B. Clapp aa;ya transmittals 
.. 

"It io recognized that e ch of these countries 
may have diffP.rent l~en about the specific 
areao with1n th~ir bound riea to which these 
vmt .' rn mieht be c11rected ' • . 

·It appears from the , laat t<~o 'quo".:ntlons that 
-,. 

noi ther t~J.e r1ba.nti ty of wo.-+:~r al~oce.t d to -the bnsin 

otat i" S r llOJ' the areas to 'l'ihich . the~:e ~ tnntitiP.s Of WAter 
I 

nre intended for, ere to 

Since the allocnt1on of wat~r pnd the d 

land .for i:::·r1un tlon ai't7 thP. ei~t of nny rrlsat.ion 

_project, it 1 ~; .felt thnt 1; lie>l'e que.li.fict~ 

t/w pro.po1:od rroject o! ~lilY 

fet1lures. 

··j_ 



decision as to the ~timate · 
. . ... 

use or · their political boundaries, is to be 

states, what should prevent thom (~or i 
. . . ·i 

this erplies onl~- to ll!lrael)' ~0 'l 

UGfl the the hydr~rtphio _ : ba~in :proper? i 
: ..~ " , .. . ; . . . l 

then:, t e Yiholo . nrgumentation of thf! Consultant r.ould 1 
~~~· · .. . . . . ' ! 

ooll p~e/ a)'Jl.t is }:~a; ' al'H~ '!"Y:4eli!! more . econolT.1~al and , 

more be~f1c1q~to tho re~ion aa · a whole to irrigate b~ 
' .. ;· .. 

g~·avi ty '~1 th the hi.gh-elevntion Jordan wa~er extra-basin 
'·' 

arena adjoininf; the 1loain in Israel, than to uae 2-3 ... 
· • \, ; ~ ~-. : .:. I . . \ 

times as much '":titter per ti'nit of' l~nd in the Lowe.r Jordan . · ·-; . ~ . . 
.~~.;.· ,._ . rf\.l.. L-/i..r c.---._~ i .,t ~~ 

Valley; eo much more ao ~rr~us~--the--·:p~r ~ , /"'-:-. ~._ -

pot~ntial of th~ Up.rer Jorqan• o ,procedure ;adopted 1n · · ~~1-
~r* ~ : . .. ~~ .: . . ... 

t~snl=tant
1 !l! ne:port. . ~~:'. · , . 

\ ' . . · _', • 

.3. 
' • .,.J1 l 

The U.N.H.~.A• . .Report . is an engineering office
' . . . · 

study prepared !rom wr1tten 'matar;ial, maps,' eto. mad~_.. · i""'"' 
·, · . . . ':'· · . · 1-1 1n ,..~ ;..,Q c( ! ITt.+{. 
i 

available to the Consultant~~nei.~,?~-~ fi,•7-~. 1nves~~~at1oJl8 ·· 

nor even 8 _preliminary !iold re.co:nnai~-~-a~e were under- ' 
I -· , · ~· • •< : 11 

taken. The various organizations ~ and: consulting engineers 
v.J "-..-o . . ~: . i , .,... 

\~h had, in the past, cooperated 1n the ·drawing up. o! ·. ;,~ 

earl j ef 1;;'~;e~~- in this ~~gion/~- ~.·~'-
7

;~~;~rently not . . . . 
. . 

consulted. Th~ ConsUltant had, therefore, to rely 1 • 

' ' ··''·=: · . .. ,.. ·:· · .. . • . : . . . ': .· 

comple tel~ on the data contained in the material pu~. 
:;, . .· . ' ' : ·. 

at his diepocal. The publications on the development . 
... 

of Hashemite Jordan, which were made ·available to the · 

Consultant, included the lateet repor~s, mapa, and 
, , -~-~ ' 

project data, while the matarial~ade evnilgbl~ en the 
, I 

developlilent · of Israel inclurisd only data publiahed . 
I • 

until th~ ond of 1945 . (itom4 on the ~eport•e reference 

list, "T.V.A. on the Jordan" by J. B. Hays, is a 

summarized reprint of reportu published· mainly in 1945). 



~ 
9~~~ ~~1~/.-_~·~1/ P /o ~ 

A Jarge a~9WB~ ~basic investigation'~ 

, planni~~ work and numerous project suggestions have 
l. k e~.f ,A.- , .. ~"'~:< A.A f~ 

been '>'·w;rk~d · guty-tmi!~rnic direction of: _t&l' nobeh 

U.s. engineerinc_~ conoul.tanta, by an ex~ensive engineer
.... ··. 

' ing .etaf! in lGra~l nftar 1948, and a number or detailed 
t-1--•"' a.v-,.... t..~ . ·. ' .. •. ;·.· 

re_porta lw..v.e-~4Ht-i;~e\oled-,_;hj.~ ve1 s:~·iaJ., i'Q~on-.Quld 

. •.. - ·. ,_.· . . •>
' 

~ evail~b~~-to h1m • 

. The me.pa on Iareel _(Pnlestino} used by -t~e · 
· L 

Consultant, ere all based on l ' 50 000 surve~ a, Jtlld 
. . ·. . 1:,· · .~ 

their topot:ra,IJhicsl details · ·are, t\Ocording to our · 
, . : 

ex~er1ance, ~i•e inadaquRte, even for general planning.- :. .-.: ~ 

V'Ork and pr~limina.ry cost ecrtimates. _ ~his ' haa a bearil1g 

on the nctuRl lant.!th of tha IJroposed conduits-actual. .· 

· lent;the are ~bout 20 p. c. hieher than i9ngtno scaled '· · 

!rc~ smnll-ecale mapa. ~~~;~~~~e~t~teo of co~duit~ ,, . . ·. : ·.- -· 
included in the lleport do not, iflarat'n'•• _in our opinion, 

. t: ,. , . 
:· '; .reflect actual costa. . . • ' 

. ' - . /• 1 , 

The material nvailable . ~o the Consultant . on 
.·· · U~ ...,..·.·. 

soil claasificntion &t;uJu~ to. have baen ~iu_Jr inadequate• 

.a. ~ eeeqhe conclusions ·arr.iv;d at '~n .th; u~~ ~f lan,ds ar~ · 

~ot e.lVYaya reconcilable with. !act-~~ll¥ :W:.. · 
~~ . ~· . 

ltreeems, in ado1t1on, that data available 
I . . .. ·' . . - . . 

• • 1 ' 

to th& _ConGulta.nt on gro\lnd water, · salinity, relat1vo 

crop expectancy, alkalinity of aoils, .water requirementa. . 

and availability of storage aapacit~ iA Ierael, was ' 
r-.:-" . . ., a..../"'9. o.--:;, . 

1nsufficient4 ~lliB is reflected in a...Bllmber of min~r 

NJJ) JE..,.~r dir-crepa.nc1eG b~tween :!acta and aonclusiona 
..:JI,tP~~.}...--' 
q~ in the R9port and actual observations made in 

IerRel during th9 last fow years. 

: \'~' .· 

· , . 

http:ConGulta.nt
http:pr~limina.ry
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CHAPTER II 

FR 

( ) General. 

oje ct may 

and technical feasibility are relative 

' terms 1 bave to be judged feasible · if no better 

alternntive project might be condemned 

1:\::l unfeasible, ·r more attractive alternatives can be devised. 

Therefore, it d be rather. meaningless to enumerate the .. 
-- ·· di~advantages of th\U. N.R. \"!.A. -'l?roject as propounded tn · 

the Consultant's Repo t, without ·relating them to a possible
;:.:: ....:· . . . . . , - -. \ . ... ... :.. 

alternative proposal. the foilowing, a comparison is made 

. :~ . ..i 'between certain aspects the Project, as proposed by the 

Consultant and the ~ ~_ve~~pmen!i, as proposed by Israel's _--~ ___ __·____ _ 

. r~as-yer_ ~· ---- · 

·--
(~ non-inclusion of Litani river in Jordan Basin Resources • 

.... 
The Jordan Valley Region and the adjoining Mediterranean 

\7atershed are deficiency areas, as far as water is concerned. 

On the other hand, there exists an unutilized river on the 

northern fringe of the Jordan watershed, which, in the opinion 

of all engineers who have studied the potentialities of the 

region, has no economical outlet ·for most of its water within 

its own basin or adj oi.ning areas ;_in the north and easts the 

I·itani· river in the Lebanon. This river, which has a now 

le.rgcr tha.n · t-hat of the Jordan watershed at the inflow into 

the Sea of Galilee, discharges unutilized into the sea, a few 

miles from a deficiency area, where 1t would work wonders. 

When cu~esting to poo:1\~e water resotces ~f' the 

vmt~rnhed for most -~neficial distrJ.:l>ution, the C nsul iant 

shoula, certainly, ha\e included tll( "tutan_i rive ./The . 
......... .,'t..A_ A"~- /Ztr,~' t- og/M "'.l) ~ , ·.f. 

inclus ion o1· a Li tani diversion, / while -~omewhot "] nc:reasi ng cJ 
. ( .. . -- . " 

'•.I ·9 . t o..A~~ •.f ~' (.__;.t_ to •C. '? ,s. H•.( t ,, A. a - f 
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,.. 

... . . . 
J :"'.· 

the construction coat ot the rroject, ~ould make the 

~ho~e propo~ition more . attractive from the economic 

pou1t of view, since the growth o!. capacity would . by tar 

outwaigh the additional cost. The additional quantity 

oi water diverted into the Jordan ~aterahed coul4 be 

~: 

Xhe high head available betwee~ _:he L1tan1 and the Upper 
~ . 

Diversion, on one hand, .~md between this Diversion and the 
~- . 

. - .... . / ..
Dea of Galilee, on the other han.d, could be ·utilized for . . i. 

~-. --- - ~ ~- . - . ~ ·. _:-.--~ -· - . . . .. ; . · ~ ·;- - ~~ · :~.:a:= · ... . 
power genE'!ra.tion. Since the power feature is onl¥ ·an ·· 

. .- ~· 

~incidental fenture . of n · proj~ct having J>rimarily' irrigation \ . . . .. 
-. . . . ~ '·.. . - ... 

tunctlons, the add1tions.l apecifio ex:pondi turl! to . be . ; 
' '·\~ • I_, _; 1 • ' •. :, , ,.. 

allocated to power generation would be relative~y small• 

.. -~ ..,.. --The power that can be ·· gener~·tad within the ·: (~;·. 
- ·. . . . ,. - - - <~:-· . - -~-- -· t_ : • • - ·'-:~ ~ , ! • ' 

J ordru1 P.auin from ths water proposed for divaroion. from 
... 

" I • 

the Lltani river, would, at least, be equal to the p~wer 

develor>able from the ·.aame ~'~ter ~wit-h~ the Leba~o~: · . ::,- _·. 
. .·... . . . . ! 

. . . 

It appears that the inclusion of the <11v•raion : • 1 

of part of the .Litanr ·flow into ·the Jordan watershed would 

be most d9sirE.\ble both from the point . of view of irrigation 

Ylithin t lle Jordon .,.,aterslled (and adjoining· areas), :as 

well r:t.s !rom ·the. point of view. of genal"ntion of hydro

power for the who~e region, 

(c) rtef iciency of Datn. 

r p= j etto·h:•qlf' '' +• have crept into the report, nome o! them having 
..."" Cot. f "1: t.'\..1 ·~ e~'l!'c'T ~ 

an important be arin(:~ on tlle crucial iosue of water allocHtion, 

s01ne hnvin:~ an influence O!l minor 1€suec. In the following 

i s n ohor.t 8tateP." ent of the more importnnt ca neo& 

at tho ·t, 

compiled 

t '13 arui, 

r ···......- . # • 
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.. :-.· 

(1) Hiver Hy drol£e~· 

There is a number of discrepancies in the 
. ~ .._, :-<.;:v · 

figures quot r: C1 by the Con:3Ultant Qrf river 

flows end water balances in the Basin. 

The figureo used in the following have been 

corrected accoraing to latest available data. 

( :2) Wadi and ~; pring Flows. 

The major dincrepancy concerns the Beisan 

springs; these · springs, rising in the Western 

.. Jordan Valley, ~;oouth of the Sea of -- Galilee, · · . .- . 
! . 

are included in the water resources allocated 
.. . -· "· ·.::. 

for the irrigation of the Ghar, although these 
... .. 

uprings are, a.t pre:Jent, completely utilized 

for the irrigation of lands in the Beiaan 
' .J. • - · · -·- . -- - - -·· -· -· . .. ·- -:; --- --·

Valley, which a.re within __ gravi ty control. of 

': these springs, .though they are above the 

level of' the W~·stern Ghar Canal proposed by 

the Con~ul tant .and have-in ortt10dox aompliance 

to the princip~e of gravity control -by the canal-

not been includect among irrigable areas in ~srael. 

Thut~ , an area, _;:a.t present, succe1JsfUlly irrigated 

in Israel, h~Jfl 

. , 

been excluded from the lis t of 

irrigable· lemd fl., while the water now used for 

this irrigation, has been allocated to the 

LovJer Jordan Valley. Incidentally, a considerable 

pa rt of this water has a high salinity (in the 

DeiGan Valley, this water is mainly used for fish

pond o which hnve a higher salinity tolerance), 

anct wouJ.d, therefore, be a rather unwelcome 

adaition to t he relatively salty water iAsuing 

from the Sea of Galilee. 
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(3) 

The t;on:ntl t rmt'::; estimn t~?.B of utilizable 

,;.round water r ~:scurces seem to be rather 

Gl 'bi traz·.r; hince l;round water resources 

aJe included in the nntional water allocation~, 

tho. cz•rJar of rr.nani tude of those z·esourcee 
. . 

includ ~d in the allocation of euch nation is 

quite important. The lsrael allocation in 

the heport .include:'l 20 million cubic metres 

per armum frouL~ - the. small Yavneel Valley, . and 
'' 

un insignificant And unidentifiable portion 

of tlH'! ground water !rom the westt!rn border of 

the tlorclan Vallel'. The nlloca tion to the 
--- ---·· ~- -·-

Kin,;dow of J ord.an, on the other hand, 
. , ~ r ' 

' .!.IJCl1.4de;:; only 20 million cubic 1r.etrea per 

ennum for th~ . rnore than 200 kilometres 
~ / 

( :,truight line) of the went end ea:Jt banks · 

of th.fl .J ordcn ' l'i Vur below the ~ ea of Galilee. 

lncidentnil;";', · tha safe :;ield of the Yavneel 

Vf.i lley ti-rounu WEO.ter recocrcas hfl£' beon 
.< 

n~to.blif>hed--h~ a<:tunl long-t~rm pumpinB:..

to h:• in t.hP. crccr of' r.:ognitude of 3 - .5 

j;,iJ.llcn CIJOiC cr..~ tres per annum. f,·urely the 

. 'ro<~m1 '7:'8 ter 1'" (.ource!~ 0 r . both bnnk:3 of the 

..'crdnn lwt'.'tfHHl !nke Tiberias end the Dead Se a 

;;, ,nJ t , ~ ~ · oi' P.not hf'r oroer cf ma :::nitude! 

i ' '·'. ::'imh·m n' .. P~di n :: th~ potentiol g round 

· ~; t;ny· c:i'vt:loj':i'rnt .!..J?o the Iqn ':.d~m of Jorden. 

Tl• :-· inrl l l~ : inT' r: ~" tJ ·~,, •.. e ;:;rbitrnry fi . ~ures on 



TilE MAGTER PLAN FOR THE DEVELOPMENT OJ!' 
THE JORDAN - YAR!SUK ANI' LITANI BASIN 
WAT FR RF.JOURCES. 

. t: 

1. General. ·.·: 
• ' 

The engineering argumeritation supporting the flow 

allocation accordi~ to the "Unified Development", contained 

in the Consultant's Report is :motivated onlJ by the necessity 

to Justify a preconceived and .politicall3 inspired water 

allocation between the baain states of the Jordan Watershed• l. . :_ .- . ·- ··-· .. --- - . 

~ ince this objective was uppermost in the mind of ' the 

Consultant, no attention was given to a number ot most .\ 

-· .•-:- important 11atural potentialities of the Regions 
-;: .~ .· . (a) the availability of a locally unutilizable water -·· 

surplus at- the doorstep of the Jordan Watershed 
4 

- ~;,- • in the LebanonJ 

(b) the availability of ·first-class land and storage 

sites beyond the horder of the Jordan Watershed 

within Ieraels 
. 
~ 
·. 

-

(c) the availability oL.first-class hydro-power sites 

and of a pow er potential many ti.as larger than that 

assUmed by the Consitltant1 

(d) the division of the regions integrated water resources 

into a high-level group and a low-level grou~ and 

the "na Lural" allooation of water evolving troa 

~his division, allocatins the high-level sources 

to the relatively high-lying areas within Israel 

and the law-level sources mainly to the low-lying 

areos in the Jordan Valley proper. 

An integrated utilization of all available water 

resources, baaed on the above principles, fits conditions 

created by nature ao closely that no defensive argumentation 

is needed for it s justification• areas many times larger 

ean he irri gated, nnd ~any ti~e more electrical unit a, 



gen<'!rat ':' d from hydro-power plnnts, can be 111e:de available than 

in the ~onoultnnt'a plnn. This integrat~d development surely 
: .

fitn t he basic point of the term~ of reference of the Consultant's 

Report, ns laid down by Mr. L. J. Carver of U • .N.W.R.A., to 

indicate "the most effective method of utilizing the whole 

of the ~atershed in the beat interest of the area". 

2. 

The water resource~, available for the regional 

r.laster Plan, can be summarized, as follows: 

Source. · Annual flow in 
miiiion cu.m. -··-·- .. 

;. 

1. UppP.r Jordan Tributaries 496 
·' 

2. Litani (diverted winter flow), say 400 

J. Return flow from Hula irrigation 60 

4. Springs and wadis in Hula Easin 159 

5. Yarmuk River 494 

6. Estimated total contribution in Lower 
Jordan Valley from springs, wadis and 
ground water. 540- J 
Gross total inflow int~ the Jordan Valley 2149 

Net evaporation losses.: in Lake Tiberias Ddt. 94 

Est. irrecoverable and unutilizable 
portion of wadi and ground water flow 
in Lower Jordan Valley Ddt. _llQ. 
Net total available in Jordan Basin. 1895 

The availability of water at various stations in the 

Basin i:> sumrmnized in the following tabulationr 
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Net avernsft guanti.ty
avaliable per annum. 

At aonf~uence ot Upper 
.Jordan tributaries with 
L1tan1 diversion 896 million cubic metres 

X 
:Bey .ond Lake Hula 997 " " " 
Beyond Lake T1ber1aa 898 " " " 
Deyond conf'~uence With 
Yarmuk river ·1392 " n " 

At Deed sea 1895 "" " 

The above f10~res are based upon measuremente recorded 

for varioua site~ within the tasin. Where long-~e~ obserYatione 

were not avai~able, 6orrelat1ve adjustments have been made. 

3. Allocntion of Water. 

lt can ·be seen from the foregoing tabu~ation that the 

water resources of the upper and the lower portion of the basin 

are almost equnl. In allocating water to the basin states, 

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 elevation nround + 184 MSL are best suited !or the relatively 

high lands along the proposed Upper Conduit both within the Jordan 

Watershed and· in the adjoining. portion ot the Mediterranean 

~atershed of Israeli this upper diversion would supply the 

Hula Basin, the Bsdraelon Plain, the Coastal Plain, and it would 

make pov8ible to deve~op vaat nrid areas in the NegeT. RegulatiTe 

atorage both en route and at tb.e terminus ie available. Water can 

be conveyed by gravity from thn Upper Jordan and Litani diversions 

as for no the Negev. 

x After reclamation and irriga·tion of Hula Basin. The consumptive 
use of Hula irrigation is slightly smaller than the . quantity ot, 
water reclaimed by the draiml~e achemee. Those two ochemee, 
which are both under const~!Otion, will therefore effect no 
change in the downstream regime of the river. 



4 

Water occurring below Lake Tiberias, i.e. the balance 

of the Jordan, the Yarmuk river and local resources, aggregating 

about half of the region's total. would be allocated to the low 

lying lands of the Jordan Valley ·1n the Kingdom of Jordan and ., 

Israel • . Most of the water could be supplied by a gr~vity canal 

system issuing from Lake TiberiaSJ a small portion might however 

have to be pumped to lands located above the proposed canal 
J 

elevation (mainly in the Kingaom of Jordan). This alloc~tion 

includes also the water required for the irrigatio-n of the Ya.rmuk 

:.-:' . ,. .. ~ .Plateau in Syria. 
· , l '. ·' 

According to experience of irrigation in the Jordan 

Valley, this allocation of ~ater to the low-lying areas is more 

than ampleJ in our opinion, -the -quantities occurring below Lake 
. ~ . 

Tiberias could not be completely utilized within the Jordan 

Valley; the Plan provides therefore the possibility to pump any 

surpluses from a point beyond Lake Hula to the Mediterranean 

Catchment. 

Project Outline, •' 

A project outline oi the Regional Master Plan is 

now being drawn up by our consultant, Mr. John s. Cottona since 

this outline is due to be completed shortly, no further detail.s 

will further be given on project features, econcmics, eto• 
. _ .. , 



FIRST STAGE OF REGIONAL 1~ASTER PL.Alf 
FOR DEVELOPMENT OF JORDJ\JT AND LITANI 

BASIN WATER RESOURCES 

The planning, design and construction of the 

Master Plan in its entirety is due to take many years. 

On the other band, at least some irrigation water is 

required by the Easin States in the near fUtures the 

Kingdom o~ Jordan needs water for the irrigation o~ 

the Jordan Valley in order to make possible the resettle- I
' ment of Palestinian refugeesa Israel has to increase 

irrigation in order t-o raise more- locally grown food ani .-.· .. ; .. ~· .-.- ~ 

.. .. .. ····:
i
' 

reduce food imports from abroad. An early developmen~ o~ 
. ., "·'• . ., '· ':'-

selected portions of the Master Plan is therefore mos? 
~ 

esnential. The proposed Master Plan lends itsel~ rea~ly 

__ ___ _. to realiza~~:'I?- . by_ f!tages ~ a number of sections ar thl Plan 

can, although they form an integral part ..o:f the Maate~ Plan, 
' 

be independently executed, and Will, when co•pleted, penefit 

the area they are intended to serve 9 without having to 

wait for the completion of the whole Plan. 

Such a development in stages has a number of 

important advantages: spreading of capital investment 

over a long period, the ~ossibility to construct the 

less expensive features first, _,early initial benefits, etc. 

etc. 

The main objectives of the f'lrst stages of' the 

proposed Master Plan are discussed in the followingz 

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 countries at a reasonable cost and at an 

early date. Hydro-power can, at this stage, be also .gen_erated; 
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: • ;, . 

~artly for pumping within the system and partly for general 

use. Both Iurael and t11e .Kingdom of Jordan will be benefi.ted 

at this stage. 

Important allocutions of irrigation water for the 

irrigation of the Jordan Vallel' will ln this first stage be 

made available to the Kingdom 0~ Jordan to SUpplement existing 

inadequate suppli.es. These initial allocations Wi~ ~e derived 
'· 

from a maLn canal fed ~rom the . ~low of .the Yarmuk riv~r and 
._, 

from improvements and additions to existing schemes u~111z1Dc 
. · - . -· I< 

spring, perennial wadi flow and wells; these works wi+! certainly 
' t , 

cover the needs of the Jordan V~ley in the near future. 

Israel will require water mainly for its Mediterranean 
j 

Catchment, where local supplies are aLmost fully developed at 
-- --- - -· -- --- - -- --- -- -

present. Lands needing supplemental supplies are located mainly 
.- ! . 

to the south of Tel Aviv. The deficiency of water is here felt 

very strongly and forms a seriol:l.s handi.cap for fUrther agrioul.tural 

developments. The only resource available for the supplemental 

supply of these deficient- areas is the Jordan river1 it has been 

established that the most econo1nical short-tillla solution would 
' 

consist in dive!ting part of th~ winter flow of the Jordan below 
. 5' 

Lake Hula and conveying it via the Battauf reservoir t~ the Negev. 

Since only one-third of the river flow available would be diverted, 

an ample ~~ow would remain in the Jordan for power generation 

utilizing the drop between the HUla and Tiberias Lakes, The 

power thus obtained will auffioe· to oover all power requirements 

t·or pumping within the s ystem; as well as make available large 

power aurpluse_s fo:r· general use. 

A relatively small quantity of water will ba required 

for the irrigRtio .J of the Lower Galilee during the summer months. 

A second low-level div ersion will, at this stage, 

become nece ssary for supplemental vtater supplies in the Israel• a 

portion of the Jordan Valley and the Beisan Valley. These 

.· .. .• 

http:suppli.es
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areas are now only partially irrigated oy the summer ~low of 

the Yarmuk (Jordan Valley) ana local springs (Beis~). This 

d~version Will issue from Lake Tiberias and -~tilize vart 

of the Lower Jordan flow. The canal Will run parallel to 

the river on the west aide of the Valley. The Beisa~ portion 

of the scheme is of particular ~portance, because it makes 

possible the full use of several saline springe, emerging 

in the Heisan Area, which, without mixing with the sweet 
·:. . 

Jordan water, could not be utilized for irrigation. 

The Hula irrigation ;_and reclamation sch.emes, 'Which 

are now under construction, are not considered to. form part 
.•· 

of the Regional Master Plan, because, as far water is 

oom1idered, they are complementary-the reclaimed water 

presently lost oy transpiratidn and evaporation offsetting 

the consump~ive water use of the irrigation project. ., 

Power Balance of ~he ¥irst ~tage. 

A considerable quan~ity of power will be generated 

in the ey~:Jtem at the first et1 :ge in the 'l'abgha hydroelectric 

plant. 

'1'he power balance 11~. the system is summarized in 

tile followings ~:-
~ ..... 
'· 

Generation, in mill. Kwh. p.a~;· ·. Vonsumntion in mill. Kwh. p.a. 
·. ~ ...
'· ~ .··Tabgha plant 180 .. - Battauf pumping plant 73,-: 
t '" 

II It:Heisan 5 
,. 

Wells - Ghor ...2. 
Power required for pumping: 83 

Power losaess ~ 

Total power requiredz 91 

Gross power s urplus - B9 million Kwh. 

This power would be .ivailable for general use. 
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Allocation of Baoin Water Resources at the First Stage. 

From the total available Jordan - Litani basin water 

resources amountin3 to 1895 million cubic metres per annum, 

only about 720 million cubic 111etres would be utilized in the 

proposed first stage. Out of this amount, about 420 million m 

would be diverted from rivera (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 

Ghar. The total allocation to the participating countries 

would-·oe about 370 million cubic metres to Israel and 350 

million cubic metres to the Kingdom of Jordan. 

This allo-cation \yould, it is assumed;,' satisfy the 
.. ~ 

-most urgent water needs of both countries for a number o~ 

years, while the annual investments, required for realization 
-- -·- ---- --- - - - - . 

of the project, would stay- within r _easonable limits. --It 
. I 

should be 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 cultivation) 

provision of irrigation laterals and eublaterals, trying out 

-of- crops, drainage in especially affected areas, etc., etc. 

It is therefore felt that speeding up of the construction 

of irrigation works beyond a certain rate could not lead to 

a quicker rate of agricultural development and would not 

contribute t o t he economic benefits of t he cpuntriea concerned. 
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of ns.t~onal allocat~ona. It silouJ.(i, in 

oaaition, be kept in mina that a complete 

utilization of all ground water resources 

occurring in tne Joraan catchment is most 

ue s irable i'rom the point of view of the 

ultimate power potential of the Mediterranean ~· 

Dead ~ea hyuro-development, since every cubic 

metre of ground water actually consumed 

makes room for 
.. 

the admission of the Hame 

volume of sea water having a power potential 

of u.8 Kwh per · m3. 

(a) unutilize<i .now. 

and oot te treepe'"~ npm~ the limitations of the basin pr1nciple-
7k fr!.·r"tf .

ha-Q....t.o,.,·a"frsurne.rLake Tiberias t .o be the ·only major storage
I 

reservoir available for the regulation of the Jordan and 

Yai~uk rivers, except -for the limited capacity f the 
~ 12. ~wtt- $ . ..1 

Hasbani and Maquarin reservoirs~ 0~ ·· s self-

imposed limitation~, be had t~ 1nfe~the marginal 

150 million cubic metres per azmum of the mean river flows 

could not be regulated in this one reservoir~~~ould ~ 
r~~ ./ . ..t-@~~~~~~~~~rt~~--.~ be _,,wasted into the Dead sea. at e~te %5 tx ok:e- the Consllltnt . r 

~cdn;~t:.he quantity of water available for utiliz~tionj> .+ ..rt. d .."ct. 
r ____..b'Y'"'"I 0 million cubic metresdP.r annum (about 9~ of all 
\ "9f:r·' t<l· .t;·~· .t....+r4_..., 

regionel resources), ~Q.. ~•e ;.;.8R :I!&Q~potential J1 
,V') ~~~ 

annual power output of the Dead Sea power projeotfby . 

120 million Kwh per annum(!) (worth, at prevailing local 

fuel prices almont one million U.s. $per annum). 

Once the ban on extrn-basin development is lifted, 

practically unlimited additiono.l storage capacity becomes 

available, a nd the 150 million cubic metres per annum 

http:cdn;~t:.he
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v ......~' ( c ......~::-:"','~~~· ...fi.~~-":.:' 
w::wted in the Gen. 11lt.mL • ~- p roJect . 9Tit~e fullj' inclutied in the 

( ("~u,_(..-{ J . 
rc ~i en' n utili zable water rn r] 8tl'rC(H~ to the l.Jenefi t of both 

irriga tion and po ·..·er generation. 

On the following pA.ge s , it will be shown that the 

Cons ultant's water allocation to the Ghar is excessive, 

and thnt large quanti ties of water would have to be wasted 

v.n(ler this allocation. 1 , · .J' · j , •· / / / ( :/ (c/A. ~- ::. .. . )\,+,:s~--~ , .,~~·t ,../.c .rro--r"?Q · •· r ...... t-·;.,.,._1.-C'_,,,. ,., ........ 
The._quantit¥ gf ws~Jhich, 1 n our opi ni~..JCB:~~; -

... - . 

.be usefully consumed for irrigati ~n-i~ ___h_e_G_h~~- -:-rr-e:E:I!iafid"' '·- t

~ ..~b;~t'2'oo -~ill-i~~ --~~bic~ inetr~~ - ·per ~num7~hi~ affects 

asain both the irrigation and t "he power potential of' the :Basin. 

It thus appears thAt about 350 million cubic metres _per annum 

or about 21% of the total available water resources of the 

l.'i'h ole Basin woulcl have to be wa-~tcd - i.i'-th.e._l.(___o:Q.~~j;an.t. !s-pl.an 
..· . 

w~epted. This v:~olg s-rl:e v·e-.~e could be avoided if the 
&ru(. 

basin principle ~ abandoned and water allocation governed b1 
·..;4t-f . . 

E1~~ricultural nced:.>,i·n'rfead- ;;f rclitie~l-·09~ti1!Iat1~rrt 
the u(I.J!le time, the power potential of the .Basin could be 

increased by about 280 million Kwh _per annum worth, at 

prevailing local fuel prices about 2! million u.s. $ per annum. 
<:I-f .-:*~ e J __oJ.....,c~ . ~o ...(~_..... 

Actually, the quantity. of water was'te& in the 

~oncultnnt'n Project might still be larger, if allowance is 

m:HJe for the fn. c t that "experience iJa s indicated that on the 

average approximately 15% of the project lands are idle each 

yeHr for one.reas on or another" (U.S. :Bureau of Reclamation 

· anual, Volun;e IV, Chapter 7, 2 :r. . 6 ). ~ince there exists no 

nlternn t ive ix·ri gntion outlet for this (statistical!? 

eL:t a:.. li::.:hed) I>8TCP.Dt0_ge of unus ed. water (amountin~ to about 

'l l' - 80 million cub ic 1netr-e:J per ewnum) in the Ghar or adjoin-

in~ ; are~-n• , the ·:.'::1.tcr would nctuglly have to be wasted, if. 

f lrmly Rllocuteti tC1 the c:hor. In order to remair:. on the safe 

~: i(ie , this r l~dn cti on of a ctual v. ~ : ~, c.w compf•J.eu to theoretical 

http:compf�J.eu


(e) Overirrination of tl1e Jordan Valley (~hor), 

(1) Irrigable Areas in the Jordan. Valley • . 

The Basin States participating in the Jordan Basin 

are water deficiency areas: available water 

resources are not sufficient to irrigate available 

lnnd s . \~ater will, therefore, be the limiting 

fr:1ctor in agric':lltu.ral development. The basic 
... 

fact necessitates: 

(i) Careful planning of the water conservation and 

conveyance features, with a view to conserve 

as rr.uch as po!=!sible of the available meagre 

resources and prevent any avoidable waste. 

(ii) CBreful planuina; of the agricultural aspects of 

water utilization, in order to assure the 

larcest pobsible crops from available water 

- renources. 

' (iii) Careful determinntion 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. 

!2c: (;'~t t q_f'-~? 
It is our feeling th~-t the Cons 1 tant lua'i/n~give•

I 

enough weight to thee.e basic facts, and the adoptiorr 

-of-hin-PruJ~Ct wou!~ad to extfavagant waste of tlie

limi.t.ed.. :re·~~eea-~f-.the-·-3asin. In the following, 
. J .J.. 

Q . ~- " ./ , r 1 n ·...._e,..,._; I 
.appurten:;mt f a cts a nd figures. .I (. • I .P 1:.' I" ~-t f .(' tQ I' . ,...4 ...... ~ f"" ' lv.. , t. / .&nsulton1fJ cJ aims tba t wi th;i.n the boundaries of 

the Jorc1an Dasin 490,000 dunams nre irrigable in the 

Ghar e.n d 30,000 on th~ Ynrmuk Plateau. These figures 

were computed from mnpo 1 : 50 000 or smaller scale. 

There exist, however, more a ccurate mo.ps published 

by tlw I'aleo tine Survey drawn on a scale of 1 : 20 000; 
. 

a ~• tndy of irri cable rtreas based 
~ 

on the~~ e mnps indicates 

http:limi.t.ed
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Some of the major conolusio~rived at 

. in th.e Report, oeem, therefor•;-?·.,..-(.' based on in

ade~uate supporting mater~~nd, it can be proved, 

in the light of the informations at our disposal, that, 

from the purely eng~ring point of view, an opposite
/ ' . 

conclusion would/6ften better . fit facta. 
J_ '· "': 

4. 

I 
includes 

(i) 

:The objective of the 
3 ( 

principHl 

diversion 

re. 

up.ply 284.0 million m

per annum irrigation of the Upper 

Hula region, the area, the 

f,lain Prd·ect Features. 

submitted to the U.N.R.W.A. 

diversionst 

including the 
•. 

canal :Sanias. river-Gal.ilee hills, as i t .s 

Lower Galilee, the and the 

;(: 

al1out 76 million Rwh pe year, by develop

inG the propoced 

storaGe river and '7 ..the level of the wain canal is an incidental 
--~ 

feature of this part of 

that, 

the rte~ &-t"/ 

~.~..... _·. 
should he l~ in mind the 

cana.l starts at elevntion above 180 m, the 

largest portion of the area 

in the low valleys and does 

a high head (Upper Illtla, part of t e Lower 

Galilee, and the major portion of 

Pe i t Alfa area). 'l1hA use of this 

.wuter Cor relative!~ lo~ lying areas, without 

integrated utilizati on of power, is a major 

head available b 

··


