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1. ? ‘n 5 37 ] S

Isresl umwaammmm:m;ummmg
the country sould become salf-supporting, asfaru;hqdamm,}tgm
o:amxmm.mnnm.”amumumvmmm‘m'm
tripled since the establisiment of the Stats otlupcl‘g-nmmwimumﬁ
umm,cmmmummsmmmmm-nmmmmm
mmuwmmazmx,an;amaxmmmm'mmmuh :
developad umﬁw-mmmmnmwmotiwzm,mm-m
ennum, %mm.mummmmﬁum-mnmm
of all avniladle loeal water resourcas,

2 Ihg Yeray

The Hegav, cmwmmammwmw
o:xmz.mmummotuum-cmm The
lnigauonutthommnmfmuomofmlmhmmm
part of Isrwel's shortetem irrigaticn program, sinoe, without the Hegey, Israel
camat become self-supporting in its food surply,

“proach the matter from a purely teehnical point of view,

3. nmprimipaldcetrimmdnmaothswtmmm
ellocation of watar (e.z. axcluaive within-basin use of water, celusive use of gravity
flow, cxciusive use of withion-basin stornge sitea, ete,) have generally been
disearded in favour of newsr congepts,

Socdimxaueineigmd

be molimltuzimsiwadhymnedccwummadinun
nonentilization of drportant quantities of water vhich could reascnably be included
within the Scheme,
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5« The high water consumption agmmed by Chas, T. ¥ain, especially in

the Jordan Valley and the farmuk Ilatesu, appears to be extravagant and wasteful,

6. The projact leaves only about mqurﬁcrott?n river flow of
the basin for use In lsraal} aqmutyaomnu;obcuttpﬂymtotmpoﬁm
towmmmblesimwhamoutmdhlsml.’

7+ Sparing applieation of river »ater is the Jorden Vn.llsy, in mjnnctun
with the fullest posaible utilization of local flood, spring and undarm u-ur, _
would benefit future hydra-power generation sdthin the framowork of a Bcdim -

Dead Jea, o -
Fower Project based on the diversion of the Nediterranean sea water

into the Dead Seme Tho water use pattern loplicd in the Chas. T. Main Report will
have an opposite effect.

8, Part of the flow of the Litani river, having 2o irrigstion
sutlet within the Lebamese Republic will, 1€ diverted into the Jordsn basin,.
initially genarete Wt (punut".in of chenp lvdro-m, while it oconld
ultizately be diverted for imﬁm 4f gen water nu.m sventually replacs sweset
water in the hydro-slectric plamta in the area,

9. Tha hyxiro-power schemss comprised in the repert do not inelude
oame nost attractive projects. This applics aspecially to the lake Tiberias
powoer rroject now under construction im Israel, This last-mentioned projest fits,
inaldentally, perfectly into the project lay-ut of the Chus. Ta Hain Beport.

CHAITER I
TIB WATH HEPORTY

LM T FMGINEFRING PCINT OF

The raport on the "Unified Developrient of the Water Hesources of the
Jordan Valley Rogion®, uﬁich 13 discussod on the touoninc pages, was ptwtred under
the direction of the Ternesseo Yalley Authority, upon the request of the U.N. Relief
and torks Ageney for alestine fefugees in thn Hear Hast. The U.H. Relief and Works
igency = in the following hbreviated to UHellsWeAs = foll the need to review all the

ropaiala, which hwd previvisly been preparsd by warious agencies, on the utilization




of the sater resources of the Jordan Ya.uny Fagion, before committing itself to a
rroject, having the main ohjective of ‘nking pesoible the establistment of Palestinian
refugees in the newly irrigated arems, The T.V.A. = a regional organization set up
by the inited States Covernment for flood econtrol, the utilization of hydro-electrice
power and general industrial and agricultural development of the Tennessee Vallay -
was spproached Wy UsH.R.H.A. with the request 4o prepare such a Nﬂu;y:o indicate
the most officdent way for utilizing the water rosources of ths Jordan Vallay.

Witlout in any way belitiling the spectacular achievements of the
Te¥eA. the suggestion ia ventured that the conditions in the area under eonsideration
nre o frr dissiniler from thoge in the Tanncesee Vallay that other organisations
concerned with problens more bl.oauly resembl ing those in this area - o.g. those
concerned with irrigation schemes in the arid areas of the Neatarn States - might
well have been preforred. In fact it appears that under the imprimatur of the T.V.A.
thswaridm;wtotthoprucnf.nrcﬂmmﬁmstdtoapﬂntomgmmmﬁn,
i.e, Chna, T. Main Inc. of Boston Mags. (in the following referred to as
consultant ), specializing meinly in rower and industrial angineering,

The rerort discussed hers (in the following called the Report) is the
cutcasn of an office study made by the enginecring firw of Charles T. ¥ain, Inc,, and

submittod by ¥r. Cordon R. Clapp, chairman of the Doard of the ToTedoyto the
UeHeReifod o

2o Zepme of “efcronce
Degeribing the terms of reference for tis Repost, Hre L.d. Carver,
Acmﬁ ﬁm of U-NORQ%;UA.’ &.id in !ﬂ.l inmm m.

'mmrmnmzmtmtmew'u
sérvay of all the various propossls had besn
praparedy the director therefore decided, with the
concurrencs of tho Advisory Commission, to plage the
responsibdlity for such an investigntion in the lands
of the ToVeAs oee The director slso took steps Lo have
stwilod the logal iosues involved in the development of
this internationsl river.... the I'.V.A. was invited to
disregard political toundaries, and to prepare a repord
indlcating the most officient method of utdlixing the whols
of the watershed in the best interests of the area."

In addition it is pointed cut by ¥r. Clapp, Chairman of the Boerd
of TeVeite, that:

"The agalanment of the water to the various arcas as
liated in this Poport is in no sense intended as an
alizcation of water?,

.o/&




 According to these tL-rma of refersnce, the Umaoport contains no
amgpestions and no data on the legal issues, cmnocﬁnd with a me unifiad utilization
of the Jordan Hasin Resources, The Heport comtains, however, definits propouh

for the utilization «f tho water resources of the Basine

Keeping in mird matmorufmuwmu'mmt sfficient
mthoiofutmmmmloﬁmmtmhﬁmthmwdm“'ﬁ
intsrpreting the term rapea” to inclode the whole area of tha camtrﬁ.e' participating
in tho Jordan watorshed, aaiterim-utb‘mww for the evaluation of the
Wmumammormmm.mm“mmw.

mrmbMMmM,mmodeuuthm

maumuudmn"mwﬁo@w mw@wmmmmmmot 5

agrimxhnmldmlomt,iatmmmofthocropum“nbommlm
mhnmﬂmm‘:puﬁmmsmdmmwim. It is falt that the
vo)moott.hoa-ap,rat.!mrmanbhoupaﬂittmfwumpami&otam,ahmld
uthinmomnbhnmw,bodnisiw, minrahﬂ.vd;mhpd gourdries, like
the Jordan Valley legion, 3 slightly mmummmmam
Mmchaﬂum,MtMMmdwmam&mmﬂ-
mlaaauwmmins@pmdimw umlvtandm:cdncummtb.dht.

nmmmmmmmmmmmmu
o whole to irrigate by gravity with the high-slovation Jorden water extra-besin sress
djomm&drzmhmal,thantom?éumumhmwwmtofm
mthelanr-lmn?ananmmdtmuwhmmmhudodtmmw~
of tha Upper Jordan, s proposed in the Report. '
3e Ihe Dagic iata

The Tl.lledaAe aqmzumenmmmuumwdm
written materinl, mEpsS, trtc., mdo an.ilnble to the Consultant. It i3 understood that
noither field investigations nor even 2 prolmimry flald minaam were undertakett,
The verions organizsbions snd consulting engincers who had, in the puf., " cooperated
LutheMsmcrmtwmmmtmmgim,metcm m
Consultant lnd, therefsrs, to ﬁ: complotoly on the data =& contained in the mf.ll'hl

&/




plasend at his disposal. The jiblications on the development of Hrshemite Jordan,
which wers made svailable to the Consultant, included the latest reports, maps and
rroject data, while the materisl used on the davelopment of Israel included only
data publishaed unt..ii the end of 1945 (item l..;m tha Report's refarencs list, "T.V.i.

on Jordan® by J.Q. Hays, is a sumsrised reprint of reports published mainly in 1945).

It is to be obuerved that since 1948 extensive basic investigzations,
plarning work and numercus project suggestidns have been prepared in Iarasl under the
direction of notabla U.S. snginesring consultants, by an extensive engineoring
otafl in Israal after 1548, and a number of detailed reports are available.

The zaps on Israel (Falestines) used by ihe Comsultant, are all based
on 1:50,000 surveys, and their topographicsl details are, secording to ouwr sxperience,
inndequate, aven for general planning work ami preliminary eutvntiut.u. This
hes a bearing on the actusl length of the groposes conduits - actusl lengths are
about 20 pi¢e highor than lengths scaled from small-seals maps. Consequently
ostimates of conduits included in the Heport do not, in our opinion, reflect actual
costs.

The material availsble to the Consultant on soil classification scems
to imve baen equally inmdequate. The conclusions arrived at on the ‘ise of lands
are not, always reconcilatle with established facts.

1t also sesms that data aveilable to the Consultant on ground water,
mlinity, relative crop axpzctancy, alimlinity of soils, water requirements and
avallovility of storage capacity in Israel, was insufficient. This is reflscted
in various discrepancies bLetween facts and conclusions appearing in the Report and
actual observations made 1x Israel during the last few years.

be Synogsis of Main Trojsct Features
The project sutmittod to the U.H.K.W.A. includes three major diversions:
1) The Upper Jordan Diversion 4including the csnal Sanias river - Galilee
hills, as its principsl feature, The objcotive of Lha diversion is
&0 supply 284.0 :million 13 per ammum {or the {rrigation of the Upper
Hula region, the Aysleth Hashahnr area, the lower Uslllee, the Yawneel
YaIlay Velley and the AfuleheBeit Alfa area, Generation of about 76 million
Ewh per yoar, by developing the hesd aweilable between proposed atorsge

reservoir on the Hasbani river and the lavel of the mein xmmim canal




1)

111)

is an incidental femture of this rart of the project. It should

be Borne in mind that, although the canal starts at slevation abows
190 m., the larpest portion of thao area irrigated is in the low
valleys and doss not requirs much a high head (Upper fula, part ot
the Lower “alilee and the mejor portion of the Afuleh-Oeit Alfs area).

The use of thia high level water for relatively low lying areas, o

vithout integrated utillsation of powsr, fs a major engineering "l

i

disadvantege of Lh:ln proposed diveraion. Since this diversica includes

no storage feahurus, axcept the lasbani reservoir in hb-mn, the

[low in the conduit will have to be 1imited to the irrigation season,
uuunts.onconfhndwthomnmoruudm. The assumed

lack of adequnte st.orago sites i’ar this divu-uon is claimed to be

the limiting feature of this diversions

: m} lower Jordan Civersi m»

The remirier of the flow of the Jorden river tributaries end the flow

,mmdngbetmhkcthhamwm,uﬂlmmwnm'

in the natursl river bed into I-ﬁko Tiberias, Here, sgnain, large
quantities of mer, flowing ab nhtiw].y high elevaticns, are
umgwmammmm, 1avin;shrg.hloeko!'pomhl
hydro=poser unutilized. This i3 & m-m £1am in the proposed i’rajoch 5
Nwdmmmfmmmmothhwx The

mummmlmmh:tmrmm These two diversions

‘anfafrmm-:ma;mnmtwwwmmmmm

diversion of the Yarmuk river, through the Yarmik diversion cuaal,

into Lake Tiberiss. mhmtmm&@lmp-undwwodm -
on the western slepéa of the Valley. The Zastern (hor Fesder Camal
discharges into the Snatern Cher Caale

The Yarzuk Diversion

The Tojoct Waﬁ tav comt.rucﬁ a pesarvoir on tha upper reaches

of the Ysyvmk river for partial regulationd of the flow and power
utilization. The hemi availabla batween this reservoir and the

Sastorn Chor Canal 1s used for power generation (38,000 Kw c:.paeity,
134 millfon Kwh per anmum,) The Upper Canal connecta the Yarmuik reservoir
with the power plant., Tha Fagtern fhor Canal issues [pom the bmc-

AT 'ha -mrer plent and contimes on the castern slopos of the Valley
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.4 to the Jordan river. The two Ghor Canals irrigate the
Unor, on both aides of the river, butween lake Tiberiss and the Dead
Sos. The Froject proposes to use lLake Tiberias for seasonal and
earry-over storage with a storage espscity of araﬁ maunm:?
nmmuerremirontm%pwmmmmlmuﬁmfw

power requlation. Aceording to the Beport, the total available
storage capacity is not suffisient o resnht.o the whole flow of *
both the Jordan nndfmxkrimn,mdmalMopflsodnm
o per enmun had, therefors, to bs zade er: losses deriving from
floodnmuhichcamwtbcatondmalmn-mm.
mrwjmnmdm,wmmgmm,umm '
smmmumorwmmmnmnmmmmmmm
orpwodmmmwm;thu‘ntormummpddw
for use for irrigation in the Ghor. Since the proposals are an VeIy
gpnmllines,axﬂnodomhmsimaatomthenﬂm flows will
be regulated for actual irrigation utilizstion, it is ispossibls to
ccmment, on this phage of the Fréject. The Iroject is based cn & tdal
mmhodyiamulmmnmmhlcm.wm hnlndmm
wil11on cubic metres per snmum riverflow snd 382 millicn cuble metres
por ontum  wadi and well flowe The allccstion to lsrael is 394 sillion -
m:blcmhmma:ﬂﬁiattoﬂuhmichMﬂh:ﬂhonwbicm )
while Syria has been allotted 45 million cuble metres.

Jmplied Flrnning framises
A study of the !eport shows that the proposed &\iﬂod'mnauen of

the Jordan Vallay Zegion ¥ater Resources has been besed, in addition to the ex~

piicit terms of rmierence, on three underlying principles which appear to

havo been taken for granted. These principles are:

(a) Irrigation to be coniined only to lands wdthin the hydrographie
bourdaries of the Jordan river basing

(b) Zxelusive use of gravity flow nnd avoidance of any pumping,
except for pursly local purposesg '

(e) Bon-aynilsbility of stoerage cagacity at gravity control of the

wator ressurces of the propescd Upper Jordan Mveraion,

00/9




The [ollowing paged centalin an analyois of these three major prenises

of tha UeleRleWeis Reporte

The igport sssuses tha sxeluaive uae af the water resocurces of the Jordan
4alley = lands lying ¥ithin the hydrographic boundsries of the basin as 8
definite prineiple. It appear: to us that it !s Wupm the planner
to prove in avery specific case the advantages of within-basin development 88

corparad with combined within-basin and extrr=vasin developrent.

humorous cases sre known where axtra-basin development has proved
mors economical and wOre foasible than withiin=baasin dﬂdw. rany of these
prijects sre located in Lhe we_a&orn part. of the 0.39\. To u;tmim but cne of
the more spe&bacul:'.r axamplesy Tho axtyn-basin use of & considernble portion
of tha flow of tha Colornda rivar, .oltho-xgh within=basin use gculd bo found
Cor most of the basin's water. Tho Report of the Buresu of Reclamstion on the
olorado river of ?(nfcim 191,46, says on page 13: -

mAlthough there would be enough water in the river system for all

of the 13L within-basin projects or units of projects, if no further
exportation of water is made, it My D @ i

found ners econonica'l,mmcsumwomt
tao forego c-nasideration of soms irrigation projects within’ the internal
dreinsge :

e basin, in ordew M
sd jagcen watorshads wib the bn ]

The =sjor extra-basin projects using water exported from the colorldo

river baosin sre the All-imsrican Canal and its laterals, the Colorado Miver

The pealistic term "basin atata", contained in the above quotaticn,
and including the total area of all states partlcipaung in & certsain
waturshad, should, in our opinion, replacs the purely hydrograrhic term of
river basin used in the 9.5;:&!‘..

In our cese the Hexort gives two gspecific advantages for within=basin
davolopment ag cosyared to extrs=basin deyelopment in the Jordan Valleyt

(1) Tha. rdgher fertility of the anil in the Jordan Valley oo compared

with that of the sdjoining aress;

{(11) ™he lower cost of water in the Jordan Valleye




We shall later analyse these two claims in greater detail.

The feport does not refer to the comeotion betwsen Lhe use of water
within ghe Jordan besin and the ultimata power genwration eapacity of a Mediterranem
Doad Ses hydropowsr projeat. The power capscity of this project would be
rroportional to the quantity of »ater actuslly wdthdrmwn {rom the basin. With
the high water duly provailing in this area, a considersble percentage - which
may be conservetively eamtimatced to bLe between i to 1/3 of the cuantity of water
diverted - will rever\b to the river as return flow, and proportiomu' decrease
the power potentisl of the systom, Hence, it appears that, by using part of tre
basin water cutside the boundaries ;::r the tesin and tius redueing return flow
to the Jordan river and the Dead Sea, t.hrs’ ultimate powsr potential of the power
projoet. can be considerably incresded. Assuming a return flow of about 1/3
cvory cubic metre :sed outside the basin would increase the pover ei.pﬁc&t.y of
the iydro-electric project by £ of iwh ns compared to within-besin use. Taking
this into consideraticrn, a relatively hizh pn@ins 11t would still de mwm
for oxtra=basin developmant, without influencing the ultlmmts power balmnce of
the vhole caveicprent. '

(b) Spavity Tlow va, Puxning

tlorg, agnin, no generaliszation can hold trus for all eases. l'ho'
chnice betwsen pumping and gravity flow is a question of engineering econcmies
ard not one of principle; in every individual case, a proper quantitative
cooparison has to bs mads tefore arriving st conclusions.

Pumping soluticns have often been preferred, in large-scale yesjuxioctmt
davelcpments, to pure gravity solutions, As an exemple, wa rsfer, again, to
a larme-scsle project fed from the Colorads watershed: the Colorado River
Aqueduct of the Metrupolitan Hater District of Southern California, whers,
after a caraful examination of all 3§33 possible alternmative projects, a high-
14t pumping solution was found to be the most sconcmical one - this solution
wna actually executed,

On page L1, the Seport ssyss

21t is well recognized that a gravity system of water distrilution

ia preferavle to a aystem requiriny extensive pumping. The initial

cost af constructlon is ususlly lcwer snd the heavy contlinuing,

oparating and maintaining costs sre avolded, I8 also makes unneccssary

tha enployment of highly treined technical staff which any lsrge mumping
aystem would require,®




In lrrigation systems of the scope acnsidered here, ths inclusion of .
neersional pnéi;xin,;; installations would eonstitute soly an irsignificant portion
of the total ca;-itél cost of the rojects Lhe staff mﬂrd to operate and
mainiain & modern automatic pumping plant, even of large size, is extremely small,
As to operating and smintalning cost of purping systems, the power cost is by
far the {'m contributing factor,

Without going, at this stage, Into granter dotail, it scems feasible
and economieal to utilize the hydroepower pct.énf.}.al of th-.wnt.ver resources of
the Jordan Valloy to a higher oxtent than indlcated in the Heport, Fowsr thus
generated could be uswd for pumping elsewherw, without affocting significantly
sither the investment required or the operatlion cost of the Frojeet. It might,
in certain cnses, be also defandable to use for pumping, in excess of this hydro=-
. power, power dran from external sources, Lf a botter use of the wator rescurces/
&f the basin can thus be achieved,

)] sbilit Shora

The deport states on pags 251

"The part of the available wnter vhich could be used at Jimr Denot Yaacoy

would depend upron Lhe amount of storage which could be devaloped to

regulata the veriablo runoff™; :
the iieport goes on to say:

"No good sites are awnilable within che gravity reach";
and, ngaln, on page 4l

Ay

"In the Uprer Valley, the amount of water which could be diverted from
the rivers to serve the higny country by gravity is limited by the
lack of suitable sites for storage”, ) .

aol later ong

:

#If storage frcilities wers provided in the hills, some of the winter
flows could also be diverted and stored for later use., Greater smounts
of ths sewer flows could be obtajined by punping from remmining scurces
2L supply Jound at a lower slawation®, i
fraa the above quotations i8 appssrs ihat the najor limiting factor of

the wlms of the Upper Iiversion was an assused lack of stornge sites within
¢ravity reach of thia liversion. It s surprising that consideration was not
given in the Zeport to the well-knowm Sahl fattouf reservoir sita, which has an
alilmato rotentisl capacity of mors bhan 1,000 million nj s 8nd ths numersus
amnller reservoir sites in the foothill ares of ths Mediterranesn watershed,
hoving individual capacities renging betwrmen 20 and 170 =i11ion 33. Many of
Lhose resorvoir aites rave been investipgated in detail and found feasible fron

the eqcinearing x@ point of vimv, Constrict!on has lately beaen started on a
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numbsr of minor reservoirs. Sahl Sattauf nnd a nusber of other reservoirs are

within gravity reach of Lhe Upper Diveraion yroposed in the Project.

It would, therefore, appsar that the éanclun@ arrived at rogarding
storane facilitien for the Upper Diwersicn mey have been huod on imsufficient
data, The anly sther possible nu’sivatiou for Lthe non-considaration ofsbbngo
facilities in the hills and foothill ares con ba the orthodox and cver-rigid
adherenca to the within-basin principle . But, surely, adherence to the within
basin principle should not constitute the sols engineering nnunuén in
daterrining such basic conclusions as the relstive potential sizs of the Upper
and Lower Tiversions. :

(¢) Shemary

Svmearizing our cenments cm' ths three major premises on which the Froject
wes bnsed, 1t appears that these ;Tamises aro generslizations which do not hc;ld
true under conditions prevailing wichin the 'roject ares. In the following,
wo shell, therefors, not Lake these pruaisea lor granted a priori, bDut re-
gmluata, in svery individual case, the merits of extrn-buin as against withine
basin utilizationyd, lake Tiberias storage as against hill w; and extlusive
gravity flow ag as aminst a cozbination »f gravity flow, hydro=power dcwlop-u\t'

and pumpinge




The Jordun Valley Region nud the adjoining
Heditorpancan watorahed are deflicicney areas as far as
wrtor in concernad, o the other hand, on the northemm
fringe of the Jordaen walersied, there exists anw uaasilizod
riveyr walch, in thoe opinion of ail sugineers who have ‘
sticied ithe potentialitics of the roglong has Do econgaicsl
catlet for most of its sater within ite ewn basin or ot~
Joining areas in ithe oorth and emt.' The Litani siver
in the Lebanon hua a flow lapye then that of the Joxdon
antarahed at the lnflow iagto ¢ e Lea of Galllee and
diacherges unutilized into the sea, a fsw miles {rom a
deficieney area, where 1t soculd work wonders.

The inclusion of a Litani diversion, though it
wculd inercese somewhat t o construstion cost of the
pinject, would maxe the whole projeet more attractive from
the economic point of view, since the growth of capacily
would by far eutweizh the additisnnl cost, The
dditionsl quaatity of water divorted iato the Jordam
watershed could be usefully distributed to the dest use
of he zhole waltershed, The hinh hesd awvallable detween
te itani and the Usper Jordan Diversion, on ene hetdd,
azd between thia Liversica amod the on of Salilec, on Lhe
other hand, could Le udilimed Yor power generalicns lLince
the power Deature io ouly an iucideaial feature of a
project having prisarily irrigeticon fuccticnas, the additional
specific expepditure for powmy gercrat:on would be relatively
ivinlle

o




The pewer that can be geoerated within the

Jop@sn Reain from the water proposed Wdlmion from
the 1 itani river would be st lésst eq:al to the power
gnich could be developed frm: t»ae amn %m *xai't;hm the .
Lebanohs 3 : S '

14 appenrs that the inelusion of tho diversion
of part of the Litsnl 1o tnto the Jordan waterbhed would
be most Jesiyable both Tron t-c point of view of ireigation
within the Joruak satershed {od odjoining aresp) o8 well
as fron the peint of view of generation of hyéropoees
for the whole vegiods S g e

4 pamber of lnaccuracies have crept into the
' pepurt, some of then havim;lan important beariug on the
aracial westion of = ter allocation, sonR having an
inficence on ~inor ispucte The rfollowing 13 o shopt sommery
of the nore ilsportant points ¢ ¢

(1) Zizer yar2logl e S hor

Thers ia a nuthes of discrepandiea in the
fizores caolted by the Consultant regarding piver o83 ~
and wster balances in the nepine Ths fdgrss used in the
rollowing have been corrected escording tw latesd avoidsblo
date. | |

(2) 2

springe: thege apriongs, ricliong in ¢ e Hweatern Jordan

valley, south of the i+a of Jelilee, ure inecluded in the

antep regources nllowated Zor the trrigstion of the Ghor,
althoagh these springs arcs at preseat, corpletely atilized

" gor the irrigation of 1anda in the Deissn Yalldy, which are
withip <raviiy control of {reser) springas hough they ere above
sne level af the Testern dhor Cenal propoced by the Conaultant and

have @ in orthodox corplisnce with the principle of gravisy

./0
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control by she canal - 10t bren incluced mmoag Lrrignble aress
in Isreel. T un, on areg at Present succesafully irrigeted in
inroel, heo been exoluced fraom the list of irrigeble lmda,
waile the water now used for b i1g irrigation hes bem allocated -
to ¢ho Lower Jomdien Yalley, 1 oideatauy, & considerable part of
tla water hon a high salinity (in the Seisan Vallcy this saline
water is mainly nsed for Clahponds whioh have a higher mmxw
m}emee), axi would therefore be a rather unweloome addition
to the relatively salty water issuing Crom ‘the Sea of Calllee.

3) & Re _

The Consultant®s eatinates o utilizable ground
wvater resourcee geem %o ba o® erbiirary. Sinee ground water
rescurces arc ineladed in the natlonal watep allocaticns, the
crier of sgnitude aof these rracarces included in the allceation
of cach nat.on §3 guite iportant, The lsracl allocotiom in
the Rejyort includes 29 43%ion cubic Detves per annum from the
s7all Yawmeel Valley, acd an inniznificant and srientifisble
°rticn of the :wound weter from the =estern dorder of the
Joren Valley, 4 allocation to the Xingdom of Jercan, on the
other handy inclides oly 2 milllon eubic metres per annun for
the more then 200 tilometres (straight 1ine) of the west and
east banks of the Jordga river below the sea of Galilce,
Iacidentally, the safe yield of the Yavneel Valley ground water
repoarces has been estsblished - = 4y actual longe=tem punping -
o be in the ardep of nagnitxie of 3 ~ 5 million cubie metres
per annam,  “urely the uroung wantep Tegorroes of both bankas of
the .Jordan hetween !.are Tideriar and the fesd Zoa mat be of
another aider of mmgnitide, Sheme estimutes ohow certainly
"migplaced gererosiiy” in the alloontion for lsrsel of ground
2oter asd an uototivated extreme possinign regapding the
patential ground watep doveloprent in the Alngdam of Jordan, The
inciusion of these scblirary !iures on ground water tends to
diotors the ac.apl geops of patinnal allocationm, L& should, in .
#adition, bo 4eps {a ica $hnd 5 caplete utilicailon of al}
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ground woker renopreer cororing in the Jarden entotient 18
ik f!;ﬂ.ﬂimh‘r o Trom the coint of view ~f the aliimate power
rataniinl of the uediterconean = lead f8° Rydro-tevalopnenty
aince evory oabile metire of cpeumkdl water acteally conaumed
mias toon fov the ednianien of ‘e game volune of sea water

hayiny o posel potentinl of 3,3 Wi per m’.

(Yo Umbillzed Tiow

The -eport, having regord fox 1iuitations of tie
apgin pringiple = apparently casumed Lake Tiseprias to be the
enly oo atorege pogervair syailable for the regnlation of
tha Jo. A NG CRITIRE LV2 Oy azespt for the 1 it ted enpacity
of the Unshani and ngoacia rogerToinrgs, Ot B reselt of Lh
gelf=-1 poaed 1initaticn, v':s.ag:;iaal 150 milllca cabic mtres
per apnan of i mean civer f1lows could oot Do reg-lated o
ti:1a one rerervoir, and venld be allowed to flow wasted into
the .end - en, chus the raentity of water available for
ut;ilizmtion would in fnat be reduced by 150 niilion aubic
meters per avmam {avout 97 of all regional roGonrces).
Arilarly the potential a-nnnl power cutput of the l‘ead Tea
power prajects ~pald he :-ém:ced by 120 millica gwh per annu
{2) (merth, at prewailing local fuel pri-es al-wat one
million 9,34 per aurun).

fmee the abn an ertve=baoin developmeat is llfted:
practinnlly onlinited aQiticnnl storage espacily becomes
availobles aod the 157 nillion eibie retren per snaud waated in
the projoct suder a~neideration could be fully ineimded in
the roston’s utllisonio ater pesgopecs to Lo bvens'it of both
iretembion axl pover penernticte

an b folloging HDZCD 1t will be showm thalt the
Sens 1tnatts ontor allocntion Lo sha Ghor 10 oxoeanive, ond
reng I1op e owmbtities af nuter weald have to be wanted uner

$ i niloradion,

o/ w
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I in estirntsl that In the ernrgented allocation
ghout 200 million asbio wtraep per maan enmet be wseully

eonoared Cor lrrdgation in e Ghor, Thig sfrscts again

s

both the irrigntion an he cowey notontial of the Sasin,

It Pmn sppetrs Lhad soont 39 «illion eshiclafmm oy annoam
oy about 217 of Bhe toisl avnilable water pesources of the
“hole Dacin wonld heve £o be corcted.  This eould be nvoided if
the bapin prineiple were ghordoned ond water silooztion
Tavernes by o ieslinral teeds., At the gome time, the power
poteatial of the “agin ~ould .e increaoed by ssout X0 aillicn g
Wn per sunnt workth, et prevalling losal fuel prices about

2 1/2 ~11dion 4. , # per sooum,

Aetially, the rusntity of waier that would go to
aonte in the Yonmpltiat'n v lect ight =311 br:’ larger, if
silowance i wmde Tor the frot that *experience has indicated
thnt on t:¢ avernce aprozimebely 157 of the projeot lands are
'a1e cach yesr for une reason or gnother®™ (U, ', Bureau of
Feclamation 'lamaal, Volu-e 17, “hapter 7. 2 B. 6)e ilnee thepre
#X13ts 20 alieTnative irri-stion ontlet for this {statistically
2stauliored) persentage of unaed ealzp {ancustiag Lo about 70 =
0 1111cn cubis ~otres per ~rraw) 1a the Shor ar adjolalag Breas,
the water mould asctie!ily huaveldo be wagled, 1L Jir:ly alloonted
« Whe dhar,  In ader ta manin on the sofe alieo, thin
reauction of atunl use, nz Ywypared with tizorcsiosal alloeation,

g ant been Loen inio g veeration,
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Qverir ation of the Jorda ) Gho

(1) Irrizabpke Areas in_the Jordan ZaLLei
The Basin States participating in the Jordan

’Basin are water deficiency areas: available water

resources are not sufficient to irrigate available
lands, Water will, therefors, be the limiting
factor in agricnltural development, The basic fact
nacessitates:

i, Careful planning of the water conservation
and conveyance features, with a vew to
conserving as much as possible of the
available meagre rescurcss and preventing
any avoidable waste, ’

11, Careful pibnning of the agricultural aspects
of water utilization, in order to assure
the largest possible crops from available
water resources,

111. Careful determination of most suitable lands
for irrigation with a view of optimum |
combined utilization of land and water
resources.

The aresa ia too poor in water to be able to
afford projects which would not fulfil these basic
conditions. It 1s our feeling that the Report does
not give enough weight to these basic facts. In

the following are pertinent facts and figures.

Acecording to the Report, whithin the boundariss
of the Jordan Basin 490,000 dunams are irrigable in
the Ghor and 30,000 on the Yarnuk plateau, These
figures were computed {rom maps 1:50,000 or smaller

scale, There exist, however, more accurate maps

./published




v T&%Lz “*05,700 d.

published by the Palestine Survey drawn on § scale

of 1:20,000; a study of irrigable arsas based on thess
maps and other data indicates that these estimates are
rather exaggerated., The figures computed from thess
more accurats maps give the following gross irrigable
areas in the Ghor, arranged according to the same
subdivisions as ased in the Report. (The figures
guoted in the following, apply to that portion of the
Ghor which lies within the boundaries of the Kingdom

of Jordan):

Ghor - N.E. 74,100 4.
.4, 8,100
£.c. 117,400
WeC. 88,700
Sede 77“,%00
8.%. 146,000

Totals “03,700 de
These figures are gross irrigable areas
within gravity control of the proposed canals and
after deduction of broken ground, flooded areas, wadis,

steep slopes, ascarpments, etc.

To arrive at the net irrigable areas, a
deduction of lof has to be made to allow for canal
rights of way, interamal roads, buildings, ete.

The net irrigable area, remaining in.the
Ghor, after this deduction, will be as follows:

Hebo 66,700 4.
HoWe 7,300
E.C. 109,700
WeCo 79,800
Sefe 67,000
Setle k;.%og

Total: 367,900 4.
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Irrigation vater has, therefore, to be provided
for a total net area of around 370,000 dunams, within
that portion of the Ghor which lies in the Kingdom of

Jordan.”

The Plna mentions 7,000 dunems in the Hula
region and 15,000 south of Laké ribegias irrigafed
in Israel berornfdevelopmant began, Today, there are
some 38,000 dunams of land irrigated in the latter area
alone (partly by pumping from the river Yarmik) and
sufficient quantities of water should be set aside to

provide for all actual present use in Israel,

(2) Water Duty in_the Jordan Yalley

The water allocation proposed in the Report

appears excessive and wasteful.

Mt. Hays based his estimates of water duty on
detailed studies of sctual conditions in the various
irrigated areas. fe quotes rof*the Jordan Valley,

Norths 1135 - 1181 m3/4. averaging 1160m3/a.

For the Central and Southern parts (ost.)lEOg

; m>/d,

Both figures include reserves of 15%

According to these duty figures, total water
requirements would be:

Aefle 74,100 - 10% = 66,700 d. x 1160 = 77,3 million @3
R.W, 3,100 « 10% = 7,300 d. x 1160 = 8,4 = "
E,C.117,400 « 10% =105,700 d.x 1500 =153,5 " "
#.C. 88,700 - 10% = 79,600 d. x 1500 =119,7 " .
S.E. 74,480 = 10% 6%,000 d. x 1500 =100,5 » / »
S.¥. 46,000 - 103 41,400 d. x 1500 = 62,1 v =

]

1]

408,700 - 10% =367,900 4. . ®526.5 million n3
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Hays! figures for watar duty were pased on the
type of farming which was actually practised at the time
of writing his report. In the Jordan = Yarmuk Triangle
Area, 15 - 20% of the grrigated area wWere occupied bY
panana plantations®, and another 2% by alfalfa, both
heavy consumers of water. 1t is quite obvious that
this kind of cropping systen cannot be regarded 2s
typical for the whole yalley, when fully developed,
simply hecnuse there would be no market for the
preduce. it may be assumed that irrigated grains,
vegetables and potatoaé, ay well as miscellaneous

fruit archards will occupy large portions of the arel.

Under these conditions, and using the same water
requiraments as Hays for the 1ndividua1 crops, we arrive
at a water duty not axceanding 1000&3 per qrrigated

dunam in the HNorthern ghor.

in the Central and Southern ghor, similar
canslderatians will lead tn a water duty of about

1250 m3.

Both these figures {aclude an allowance of 156

for conveyance losses.

substituting these water duties for those
suzgested by Hays, we arrive at 8 total water raquiromont
of 41,400 million cubic metres per annum for the

Z4ingdom of Jordan's portion of the Jordan ValleYe.

It seems alsoc that 2 water duty of 1500 w3 for
the Tarmuk plateau at adut 300 ,3. above sea 1evel,
with 300 = 4,00 mm of rain is exaggarated, snd 8
guantity similar to that proposed by Hays for the Lowver
calllee (4far Tabor) seems indicated: 680 mmg this

W4 medene 3lloeation O this area to 20 = 25 milllon n3




Summing up 1frigabla areas and water requirements
in the Jordan Valley within the Kingdoms of Jordan

and Syria, wa obtain:

Areas: Ghar 367,900 d. net
Yarmuk Platean 30,000 d, nat
Totals 396,900 d. net

GQuantity of water recuired according to Hayss

- Ghor , 526.,5 million m3
Yarmuk Plateau 29 " "
Total: 551.5 million =3

- B G = W D P € 2D > WD W

water requirements confrming to revised cropping systems

Ghor L1, million =3
farmuk Platean 20 " 2
Totals © h61.% million =2

(3) Salipity of Soils im the Jordan Valley

There exists a study of the soild of the W.S.
ond w.C. Ghor, carried out by the Experimental Station
at Rehovot, The size of the area investigated covers
135,000 dunans of cultivable land between Wadi Abu
Sidreh énd the Dead Sea. This area 1; jdentical with

the W.3, and #.C. Sections of the Project.

of these only 16,000 dunams contain less than
0.1%; of soluble saltsy this makes them suitable for
all cropse Another 11,000 dunams contain from 0.10 =
0.40%; such a sglinity 13 tolerated by a ligited
number of cropsj 6000 dunams contain up to 0.8%,
the number of crops tolerating such soils 1is very
limited; 29,000 dunams have a salinity between 0.8 =
2%, these soils are £1t only for datas or pomegranatess
73,000 dunams or 54% of the area will become cultivable

only after leeching. Fortunately, in most places the
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salts present are white alkali (chlorides and sulphates).
It should, however, be borne in mind that permanent
irrigation of compact blocks of land will, under these
conditions, necessitate axtensive and expensive drainage
worka, such as had to be undertaken in the area between
ther rivers Jordan and Yarmuk, where agricultural land
{s aituatad about 20 - 30 m. above the river Jordan,
while evaluating the advantages of irrigation in the
Ghor against other regions, the expenditure on heavy
artificial drainage should be taken into account, as
wall as the greater quantitles of water required to

mature the crops.

(+)  Allocations

It has been shown that ahout 300‘m11110n m},
out of the total of 320 million m3 allocated to Jordan
and Syria in the Report, cannot be-usefnlly applied in
the Ghor. It may even be said that this axcessive
supply is bound to prove harmful, as it will result in
water logging and dbring high concedtrations of salts
ts the surface layer of the soil, Drainage, fhough a
rendy for these evils, has long been known to be
insufficient by itself. In every well~developed
irrigated ragion,'farmsrsvand 1rr1;ation exports have
come to the conclusion that waste ot.i:rigation vater
must be cut aswell as drainage instélied, in order to

ensure the permanent prosperity of a project.

Thare 1s, howefer, an even more compelling reason:
The reagion as a whole, not only the Jordan-Yarmuk
watershed, ie in desperate need of irrigation water
and the hundered millions of m3 that, in the Chor, would
‘at bast be wasted, migzht prove vital in Israel, vhere
5-300 m3 per dunam are quite sufficient (differences

arrmrAtng +a 1aral elimate and crocpingz system) for




Hegev. .

(5) Qverirrization and 1ts after-effects

It has been shown that the quantity of water
which the Ghor area within the Kingdom of Jordan can
usefully absorb for irrig#ion cannot exceed 500 million
cubmic metres per annum, 1including alldcations for irrigation
in the Upper Yarmuk Basin and for irrigation of scattered
areas lying above thae main irrization canal ofktha
Jordan Valley. If this allocation of 'water to the Jordan
Valley is adopted, drainage problems will be keptvwithin
reasonable limits and the danger of over-irrigation ‘
minimized., If, on the other hand, the considerably
larger irrigdtinn allocaticns of the U.H.R.W.A. Report
are adopted, drainage problems will reach unmanageable
proportinns and water-logzing amd 1its after-effects
will makebirrigated agriculture less and less
attractive and will ultimataly result in the abandonment

of large tracts ¥f land.

in connection with the potential dangers of
overirrigation to be expected from the watar allocation
for the Jordasn Valley as proposed in the Report, it
{3 interesting to refer to the actnal experience of
American irrigated agricultﬁre in Reclamation Projects
during the first twenty years of Reclamation, as desribed
in the "Fact Finding Report" of the President's Committee
of Special Advisers on Reclamation of april 1924,
3ince the data in the sald report are most pertinent
to our discussions, gquotations, 1in full, will be given
in the following on some aspects of overirrigation,

as experienced by American irrigation farmerss

./Water=logged
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..."Water-logged lands are unprofitable for agricultural
purposes, FEvery precaution must be taken to prevent such
watar-logging from occuring, This is so well understood
that there is little excuse in our days for methods of
irrigation arriculturs which permit controllable water='
logging... |

The Federal irrigation projeets at an early date
felt the effect of the rise of ground waters, and large
ateas from this cause wera unfitted for agricultural
purposes. In 1915, the accumulation of water-logged
lands totalled 73,950 acres. Twenty thousand acres
were water-logged under the Kio Grande Project; 15,000
under the Uncompahgrej 11,000 under the Boise, Fourteen
of the projacts showed a relatively large area of water-
logged lands in that year, Thouph drainage had begp
instituted and continued, about 103,000 acres of land
vere injured in 1923 by water-logging. This repreggntod
a seepaze damage, considering only the irrigated acreage
of 1922, nof about 9 per cent. This, in terms of the cost
of construction and agricultural reclamation, is a large
sum and justifies all efforts to prevent or delay the

avil,

It is usually easier to prevent danage from
water-logging than to correct it after it has occured.
As far as known, there is only one permansnt remedy for
water-logging, namely dralnage, which is always expensive
unless the causes fo water-logging are remdved and the

ground water allowed to retreat,

+.. Under irrigated conditicns, along with injury
from water-logging, comes another &njury to the land,

due to the alkali'which ustially accompanies seepag@...

e emimnsim T oA mearmAanmibant Af 4*9'—;5‘t{-«n_ a0




The sxcess irrigation water passing downward throhgh
the soil dissolves the snluble soil substances apd
carries them into the lower-lying soil atrata, tp;
increase the concentration of the ground vater, © When
this alkali water is drawn to the surface by capilarity
and evaporated at the surface, soluble salts are left
on or near éhe surface a3 a white crust; generally

known as alkali.

Damage from alkali 1s commonly observed in
connection with seepage on all irrigation projects.
Studles of the alkall evil. on the reclamation projects

have been made,..

'... Since the beginning of irrigzation the rise
"~ in the ground waters on the various projects has been
narked., On some of the pfojects the water plan has
risen over considerable areas to such an extent as to
render the lands unfat for cultivation, and in a few
cases lémited areas have actually been submerged.

T ause of this excessiva rise ound

evidently due the a k uate s 0 e
furnished; and, second, to the excessive use of water
on the ‘Tt of the settlers, many of whom were in the
beginning without experience in itrigatibn. In
addition to excess irrigation waters, there are also
some unavoidable losses from canals and laterals which
reach the subsoil and contribute to some extent in

raising the water plane,

where the irrigation is confined to small
areas or narrow valleys with open subsoil conditions,
the rise in ground waters is not ordinarily sufficient
to interfere with agricultural operatiosns, the excess
waters which are put on the land during the irrigation

srason being in genaral drained out and carried away




Lefore the naxt season's irrig-tion is begun. ihers, hoy-

aver, larze areas ate being irrigated and where the zround
water must travel for a considerable distance before finding
anv_natural sutlet, a genaral rise in the water plane ordinarily

ogecurs. The keeping down of the water plane to the requiredxdegt

dapth below the surface can be accomplished by the construction
of drainage works and by reducing the guantity of water used

in irrigation to a =inimum.

The axcess water of irrigation which contributes most
larzely to seepaze is what may be termed ondergrdound waste,
It is caused by applying more wafer to the surface at a single
irrigation than the soils can retain within the zone of plant,
grgth. A part of it consequently sinks into the lower and
more porous soil strata. Gradually the subsoils become filled
to an extent that water 1is brought to the surface on the low

areas or on the lower portion of slopes down which the ground

water may be slowly percolating. he & smedy a
Seepage of this kind is to reduce ihe agount of water applied
£ e i t any one time to that wh ratain
beneficia se_for the growing of plantg,..

It is felt that nothing need be added to the above
suntation, to underlinas the seriou# affects of overirrigation
espaecially in a ragion with the climatic and soil conditions
of the Jordon Yalley. )

The allocation of water to the Jordon Valley, as
prépased by the Consultant, would not only deprive Israel
af a considerable portion of its extremaely short irrigation
suorly, 1t would also defeat its own purpose, by seriously

<% endsngzering irrigation in Hashemite Jordan.

./Unsconomical
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¥ Uneconomical Use of water

- et W A A P n SO W DO P G D WD S W N -

It 1s not needsd to be stressed that the Jordan Valley Region

is aragion of acute water deficinﬁcy. Watnf use should,
therfore, be planned in a way ensuring the largest possibulity
for crops from the limited available supply, without inecreasing

however water csst beyond reasonable economical limits.

Iefore discussing Xk in mors detail the pfoposed
ntilization of water in the U.f.7,%W.%. Report, let us quote
n few additional passages from the above "Fact Finding Report"

tnecorporating experience of U.3. azriculture.

“PELATIONS OF WATER TO CROPS

7t is an erroneous idea that the greater yields

of crops obtained by the addition of large guantities of water
increase the profits of the far-er. Ihe returns from the use
of 3 certain guapntity or water area safer basis on which %o

ou our_ir tio r e _than the e er_3cre, espec
when land without wataer is very cheap and water for t d
ls very axpensive, ihe true measure {or the proper use of
irrigation water is the watar cost of the crop produced, How
many tons of water wera reguired to_produce a ton of alfalfs
or_abushel of wheat? Such questions are too often left un-
answered by the farmer, but are of fundamentdl importance in
the building of an irrigation practice which will help make
our iFaderal irrigation projects as waell as other irrigation
projects prosperous and permanent...

...%hile in the year 1922 upward of one half of the
projects cannot he said to have used water excessively on the
farmers' fields, yet the other one-half used quantities of
water which, undoubtedly, were Largely in excess of the needs

of crops. It is illuminatine to note p svara ]
the projects with large areas of water-logged lands are projects

on_which the duty of water 1s low. Information concerning the
proper use of water in irrigstion should be disseminated among

the water uses and, 1f necessary compulsory steps should b
taken to prevent the excessive use of water uger project
30lf against hig own wasteful practices, Water rights shoyld

ToVea ul, =5TAELISHED BAGCEPT UPUR the basis of g_gg_{;g_u@_
cuantity o5 water.. .

It is a _well-e ishe at whapover
water 1s available . the duty of water is_lows wherever little
vater 1s available, the duty of water is high, and this with-

out Aaffmcting materially the vield nar acre, It 1s also a
matter of common knowledze that under pioneer conditions the
duty of watar ls low, whereas on older settled projects the
STy OF water is high.

./Thera
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There 18 good reason to belimve, therafore, that as rest-
rictions are placed upon the use of water, the duty of
water will be increased; that 1s to say, less wrter will
be used on each acre of land, and as the projects become
older the general experience nf farmers will lead them to
use less water,...

Ihis 13 important because the success of roclamation

depends primari upon _sur success voiding 3 waste of water 1
and_preventing seepage,.,'

“a feel that the point of view expressed in the abovs
qootation should be adopted as gulding principles when waighing
the merits of water allocation., The Report, however, does
not evaluate the relative merits of alternative water alloca-
tions; and deals with this cuestion in a rather‘cavalié§y
fashion., On page 42 {s said:

; "The cost nf supplying water to irrigate a dunan

of land in the hills by pumping and in the Ghor by gravity

Ls very nearly the same.., The greater productivity of the
land in the Ghor, and the dlsadvantages of pumping previously
discussed, led to the adoption of a gravity system of water
distribution.”

The gravity system of water distribution refers to
additional irrigation in the Chor, as against additional
irrigation within the 3asin in the hills by pumping. Since
extra-basin development was a priorl taboo, it was not con-
sidered at all. We hope thst we have made it quite clear

that extra-basin development warrants at least a thotough

Investipgation,

Assuming that the cost of water per irrigated dunam
in the hills is roughly equal to that in the Southern Ghor (as
Assumed in the above quotation from the U.N,A.%.A. Report), the
obvious choice, from the engéneeting and economic point of viev
seems to be trrigated irrigation in the hills, gince, with the
scanty supply available, areas 2 ts 3 times larger can be
irrigated in the hills at the same irrigation cost per acre.

The Consultant has, howaver, arrived at the opposite conclusio

./ziving




»1ying, except for unproven genaralitles, no reason to motivate

his coneclusinns.

Ry applying our reasoning by extra-basin gravity develop-
ments, the case of 3 larger Upper Niversion becomes even stronger.
‘atar cnsts per cubic nmetre in axtra-basin irrigation adjoining
the watershed will be only alightly higher than water costs per
cublc metee in the Southern Ghor, while the same quantity of water
would, in extra-basin developments, serve for the irrigation of
areas twice to three times as large. This seems a eclear cut issue,
and unless non-technical and non-econonic motives need be allowed
far, the conclusion points definitely towards a highér water allo-
cation to the ¥pper Diversion. So much more so, since it has
heen shown in the previous section that the water dlocated by
the Consultant to the irrigation of the Zordan Valley ecould

never be usefully absorbed there.

Taking as an extreme axample the comparison of the
{rrigation of the ‘orthern Negev with that of the Southern
ahor:- 1in the togev the water cost per dunam (including pumping)
19 somewhat higher than that in the Southern Ghor. But here,
ngain, the same quantity of water will irrigate in the Regev an

area twn or three times larger than in the Ghori

From the engineering and aconomic point of view, extra

hasin developmeni seams the only defensible solution.

The U.¥.R.%.A. Report gives the higher soil fertility
~f tha Ghor as a reason for the proposed high percentage of
irrigation there, According to the detailed figures available
on irrigation in the Jordan Valley within the baundaries of
Israel, it appears that, although water consumption per dunam
13 2 to 2.5 times larger Ln this psrt of the Jordan Valley than
{n nther parts of Israel, there ts no significant difference

tn the yield s per dunam.

,/1lo




o detallad land classificaticn data are available tao us on
the soils of the central and southern Ghor. But, acenrding
to the few data avallable, it wauid appear that the soils
become less fertile as we go south, and that problems of
salinity of soil become more pronounced in the arid southern
asction of the Ghor. The claim of higher fertility, espe-
clally as appliad to the Southern Ghor, cannot therefore,

be substained,

It has been proved before that the claim of the
non-existence >f a storage sites, adequate for the imple-
mentation of a larger Upper Jordan Civersion, was based on
insufficient information. G&torags capacity, avallable
within gravity resch of the Upper Jordan Diversion, is larger
than the total storage capacity proposed by the U.J.R.W.A.
Frojeet for thie regulation »f the Jordan and Yarmuk rivers.
Lack of storage capacity for the Upper Jordan Diversion
cannot, therefore, be clairsed to be a limiting factor to

the size of the Upcer Diversion.

In the light ofggge above, it would aprear that,
allowing only for techﬁiz;i and economic considerations,
irrigation in extra-basin developments adjoining the Jordan
Valley would be by far prefarable to irrigation in the
Southern Chor, and wculd yisld larger crops. In other
words, if the wholse Joidan Valley area and the adjoining
Mediterranean watershed of Israel were considered as one
administrat!ve unit, the most beneficialsolution would be
n greater use of the waters otvthe Upper Jordan in the
“editarranean watershed with its land potential and a smaller
use of Jordan water in the Jordan Valley, whers the avail-

ability of land is, in additisn, the limiting factor.
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