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// Jaryzolom,  Oetober, 1931

The Monourable Moshe Nissis
Miniater of Justice

29 Salab-n-din St.

JeErusn lem

Doar Minister,

Gilp, a community of several thousand, with hundreds of religioos famillew,
ig the lurpest neiphbourbes] in Jerusalem astolhifished sinee T967. Familics haw
been living hero lor abopt 10 vearg, Milliopa of shokels are heding poured into
the feiphbourhoead , but na Mikeah hies vel begn bouilll, Constroetion of 2 awy A Opfues
and n dikveh wos hepun vearn ago but vns consed due o petty dispules, As a result,
the resldents of Gilo ape saffering great incoovenience = mrbticularly on Brow
Shiubbat {dus to the preat diztanes of the noarcat Mikeeh outaide nf the neighhour

hogd ;] — in the perlofmince af thoe mitzva of Taharot iamiahpueha.

in the dinspora, even im small peoor Jewish communities, one pf the {irst
religious Toeilities to be built is Ehe Mlkweh. “any new olim and rosidents =
ourselves ingluded - are shocked that petty hickering is preventing the perlormance,

in gur neighbourhood, of one of the hasic mitzvaha of the Jewish hoss,

¥e nppeal to you, as & G=d=fearing Jew and inlfleential Minister, in the na=e
of the hundreds of observant Pamilies in Oflo, to act in order to restify thia

intoleruble and depleruble sitoation,

incerely voors,

it 4 4 '-f:- cal (Ef'i,;'rl_ﬂ:m

Mr, & Mra, Lovi Lebethin
itehov Haganmenot 240,41

Uilo, Jerusales 5338
D2=6T1548

C.Csi HMHE Avraham Shapiro
¥E Menahom Porush
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Conclusions: The Impending
Water Crisis

HILLEL 1. SHUVAL
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X anad elsewhere s shown i Fig. 1, From ihis o0 cam be scon st by 19810
the country was already ulilizing essentially wll of ats Known replensshuble
freshwater resources, amounting to some S0 mallion cobie meters'vea
(MCMivear), 1t had already begun o use wiater from margisl and un
convenlional sources 1o close the gap between the sctwal demand of aboat
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problematical borrowing of some 100 MO Myeir from the one Timé re
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duta: ©entral Buresn of Satisis snd Center fe Foonamsic Planning: aml Tahal 1T, The
Waler kyomsing —Deselopmon] gl Managemend

serve of groundwater and imtiating programs for the utdizaton of brackish
waller and wastewaler. According 1o Fsrael’s senior water planners, the
overpumping of groundwater must be stopped o prevent irreparible dam-
age 1o the aguifer 1Chaprer 31,

With an éxpecicd population growih of about 2% per year, as n the
past, the estimated population for the year 2000 muy reach 560000, but
even with a somewhal slower growth rate, & minimal population of some
5 0000, 000 muwst be planned for. Although official estimates of futune water
demand vary Tor the year 2000, a minimal estimate hiased on the increased
requirements of the growing urban and industrial sector with significant
reductions in the agrculiural secior imdicates an annual water shortage
of sme 400 MOM. A Tahal (19775 report estimates o demand of 200
MO Miyvear for the year 2000 with a gap of some 500 MCM/year

Part of the gap will be closed by the high priority wastewater recycling
programs presently under intensive development but this sill provide only
part of the expected demand (Chapter 93, Unbess a policy of further re-
duction of agricullural use of water greater than presently planned for s
instituted, there will be a serious water shortage which wall hinder Furthe
urban wnd industrial growth vital For the country s development.

Within this context of extreme scarcily one must consider the sernous
imphicatums of degradiation in water gquality which have evidved and
which threaten seriously 1o reduce the utility of the already severely lim
ited watler resources

I am etfort te deaw some concliesions from the vinous chapiers of this
haosisk Cukv erang el o wele e ol isadies dealing with walel q|.|1|||1'|-
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management under conditaens of scarcy as illustrated by the Dsroel ox-
penemce, only w lew key maues will be selected. Most of these problems
while specific in some respects to the spectal case of bseacl represent the
tvpe of waler quality problems that can be and are developing in other
countres operating under lesser or simbar condilvons of waler scarcay

The organizational problems that have evolved m Isrsel including con-
Micts of interest between the agricultural and urban sectors and between
the waler establishment and the public o large are nol unigue o one
COURLIY.

. Polluwtion of Groondwater from Natural Sources—
Accamulation of Chlorides

Cine of the most sevtons long-1erm problems of water gualily mamage-
ment undler conditions of scarcity which has evolved from the [srael ex-
[ty [ | TR/ TS The ulccping gccumulation of dissolved salis i muinly chilormdesi
from natural sources in the groundwater aguifer of the coastal plains, the
source of about 2059 of Israels water supply.

In & semwrid zone such as lsrael with high evaporation rates and mas
imim e xploittion of the avalable groundwater resources, leaching of the
sonil by weater und relesse of water 1o the seesns s minimiged. Thus, with
imtensive witer recycling for agricultural frvigation, the grommdwiler s
continupusly ennched by soluble minerals rélecied by the normal phys-
wlogical process of plants which selectively remove water of low minesal
contenl.

While this progess of sali rejeciion by planis is universal, if docs ol
lead 1o such severe resulis i arcas with hagh rainfull and relatively losw
railes of gronndw e alilieanion, due to high difulion rates in the aguile
and removal of excess splis 1o the sea, Wihile the salimty problem hos
plagued Israel's water development Trom the beginning, il wis exacer-
bated by the importation to the central o southgon argas of The country
of water high in sali content from Lake Kinnerei by the Natwonal Waler
Camier. Heroic measures were taken Tor the snterim aanagement of 1hs
problem of direct pse of the Knnerel wiiler by diverting saline springs
al the Lake (Chapier T amd by o sophisticaied system of groandw e
recharge and dilution in the contral coustal area i0Hapters 4 anad 510 By
dilution with lower salimly groundwater 11 was possible o prodoce waten
al ehlorde concentrafions of Between IT0 amd 250 mgfaeer. which was
considered acceptable for arrigation.

This program has provided the countey with water of @ suitable gualiny
for wikal agriculturad expamsiomn ducing the ool years of the country s
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development. However, the pricess of recharge sind dilutisn of the higher
salimily water from the Kinneret im the bow salimny aquilee combined with
the sntensive grovndwater exploialion amd wrgabun sctivily o the central
and socthern areas resulting in contimesl recvclimg of the mode saline
wirler has now begun o threaten the entire vilal aguifer,

Fhe excellent model studies by Mercade bsee Chapter 51 indiciate 1than
in the ar¢as studied of the heavily exploited constil aguafer, chlonde con
Centribinns mre ing ri;.'ﬁl'rm al Thi l':l|'|-i-:,| rale ol 1.5 lll-g."||'|:r;:-'|.1.'1|.| [t has been
cstimated thal i this process continues 41 the present raste, by the vem
2U0HY, the salinity of o major portion of the wells in the coastal aguiter wall
be ahove acceplabic sgnculivral levels. Im the final stcady stuie which
may be reached inone hundred vears or more, the average chlorde con
centralm will reach B0 mgiter, meamng the effectrve total degradiatisn
of the aguiler.

This process presents severe problems both for agnculiumal and pos.
sibly For domestic use of the water. According 1o present policy in lsracl
the avceptable copcenirations of chlondes in agneultoral waler are from
70 1o 250 mgdiner. The survival of economically wital agriculture, such
as vitrus and avocado prodection, may be threatened, Many  other
branches of agriculiure may also be damaged by the detimental cifeis
of salt accumalation in the soil that resulbts from irmgation with such brasckish
water. The development of more salt-resistant agricultural crops is pres
ently umder study, bt even ot best ot Canndd be assumed thit all agre
cultural branches in Isracl can be based selely on salt-resistant crops

The lsracl Drnking Water Standards (Chapter 8 have established a
recommended maximum concentration for chlondes of 23 mgTier
While i the past the chloride concentration in dnnking water has becn

considered prmurily o guestion of esthetics assocuited with ohjectionable
taste, there 15 moreasing concern as to the possible direct health effec
of excess sodium in donking water as n possible causative Factor in hy-
pertension (Calabrese and Twthill, 19770, The incrensing chlonide con-
centration of groundwater m lsrael 15 assocmted with a slivwer but con-
fimual imcrease n soliom concentration (Chapter 5)

Hivwever, whether it be for reasons of direct negative health effecis of
sodium or 3 guestion of objectionable tasie alone, groundwaler confaining
well over 250 mg/liter of chlisndes as predicted For the vear 2000 will be
undesirable for human consumption

While it i impossible 1o halt completely the salination process, several
methodds of slowing it divwn have been propesed by Mercudo (Chaprer
5

The most effective and vadical remeds 1o chlomde pollution is to reduce
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present exploitation of groundwister 10 less than hall of i present vt
Fius solution has been rejected by the agricolioral and witer planning
wuthorities, since if would regquire immeduile major cutbacks in water
allocsions o agriculture.

The tther altermutives are based on an optimal utilization of the eatural
buffering charmcteristivs of the aguifer system. According o Mercadi's
anglvisis this could involve such measures as diversion of the somewhal
e salime water from Lake Kinnervet imported 1o the central pnd south-
ern areas by the Nationsl Water Carmier, (o the southeastern part of the
coastal plhon, where transit limes in the aguifer are estimated 1o be seversl
hundred veurs.

Another proposal involves shafting the curremt centers of heavy ex
ploitation of the groundwiaters o the coustal sand dune arcas. The location
of wells in the past was determined by local agricullural use patterns and
resulted m heavy groundwiter exploitation at the center of the coastal
phain where the heavier sindy boams have @ low replemshment=precipiation
Factor of o lew percent as compared 1o the extremely Bavorable (60=TFF )
replenishment factors existing in the sand dunes. This solution sill sllow
foor o more complete utilization of the potentially lirge dilulion properiics
of the aguifer not presently exploied

Both of these proposals could lead 10 a significam slowing down of the
salination process but would require heayy investments in new wells and
distribution systems, Mo decison has been made on either of these op-
HTTIES

Conssidering the severe long-term implications associated with the
creeping salination of the coastal agquifer on the future availubility of water
for both agricultural and domestic use it is urgent to reconsider all possible
courses of pction including replacing salt-sensitive crops with sali-resist-
ant onecs, However, & drastic reduction in the exploitation rake of the
coastal aquifer may be an unavoidable option. This solution is the only
one which will provide effective long-term protection. Reduction of
groundwater exploitation rates in combination with other palluilive meas-
wres should zlse be evalimied in the search for an optimal plan for urgent
action

Some sectors of the agriculiural community have hopefully believed
that such radical steps can be avoided by placing their faith in extermal
technological selutions. such as desalination of seawater as a sort of tech-
nilogical messioh. Desalination could, they hope, solve all of ther prob-
lems by supplying water low in salt content 1o dilute the deleriorating
groundwater ax well as additional water for further agricultural devel-
opment. It is obvious today That the high costs of desalination of scawaler
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estimuod el o b froey 50 W1-%2 5 [ by e U3 00 %1 e per TLHKE
gallons) preclindes sfs use i supplying swater Gor mosl seccolinral par
LS

The 1980 changes Tog agercultosl water i Bl were o genersl one
geithn sl saec b deviels, cnd only a small porton of thie bBranches of agng sl
e gulbord water o sigrahicantly lagher poces, To daite, oo magor alie
mative wction plan hay heen instituted o control or ahate the fatelul sal-
TR Procoss

'u:'r"lu,'|1r.'| 1w Juis |||x|!,!|i[1'|ll ..|||.|!g. Wix B {_'|I:t|:'-||.'| Yo bl e -d:lllp:L'lh wil
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iachion, Wigner siggests thal o policy of iacbon o a leck of policy wall
resull i the secially guestionabile policy of handing down costs of Ondimg
a solution 1o the next peneration or ~mortgaging the future, ™ However
his Form of “winlig Bor the messih’™ moy, of delaved o long., lend Bao
irrevei sihle chimag \.l:rllm'-|!| prepudicmg the futuee goaley jwmd aemibise
Esliny of wilet

Adthough the threat of salmiston of growndsbater respundes Bas reached
enfremely serwas proporioms i Istacl, the probleos s cssentially com
i B all arsd Pegroms operatinge under grovwing comd itioms of swaker soprg
ity and high rstes of groumdwater exploiation, [E s anoinsshous problem
since the |.:l..'llr|.‘r.|.||§|. voksust potore of mosd groamadwiater systems allows the
symploms foe evislve slowly, and often oo sense of cnss Lrl,:'r-:!up-. kel
il 15 1o lote.

1. Pollation of Groendwater from Huaman Sources —
Accomulation of Milrales

While the problem of chloride pollution of the coastal ngumfers discussed
above relates 10 the mccumulation of salis derived Trom notuoal sources,
this second example will deal with the secominlation of mtrites denved
primarily from buman sounces.

As extimated by Mercado in Chapter 5, the average bsckground mitrale
concentration im P35 1958 i the coastal sgquiter was wboul 2 mgiter
This was essentuably prior g0 the start of mtensive humon development
and modern agriculiural actvity. This wmcreised 1o an avenige of 30 mg
hiter in the period 19521959 and 1o 33 mgliter in 1970, These incremses
mdicate a constant pollution rate of 135 mg/liter/year

Mitrogen salis are rarely found in appreciable quantities in natursl water
wrid gire derived plimost exclusively from human activities. Stodies have
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shown that in the coustal plain in Tsracl shove the main aguiter. the m
tensive e of nitrogen fertilizer i agriculture confribaetes aboul &% o
the nitrate burden in the groundwater with an additional 1065 conributed
by waslewater sngistion and refuse disposal. The other important source
contrbuting 16% i the mitrates added by irnigation with lncal well water
high in mitrates. This is cssentially @ matter of recycling the accumulating
pollutants, The extremely rupid rate of niteate accumulation that has de-
veloped in Tsruel i associated with the high mate of groundwater esploi-
tation a5 compared o the inited rate of replenishment, as well as the
mtensive agriculiural and urban activines which take place on the vver-
Iyeng comstal phain. This is & typical water quality problem which in My
arcas can reach serious proportions under conditions of scarcity

While nitrates within limits are benelicial (o agricullure, as & fertilizer.
an excess concentratien mdanking water can be harmiful to human health
Infant methemoglohinemia, a blood disorder effecting infunts up o 12
months of age, has been associated with nitrate concentrations above 45
mgditer in water used o mis infenl milk formula. The United Stutes and
some tlher countries have established the maximum allowable concen.
trations of mirales in drinking water at 45 mg/Titer

Studies i Psrael (Shuval and Groener, 9721 indicated that this disease
15 rare even in arcas with nitrate levels somewhat above 45 mpediter. In
1974, the lsrael Ministry of Health under & degree of pressure from the
witler authonitics decided (o set o maximum permissible concentition of
0 mg'hier for nitrates i drinking water. while muniaining & recom
mended maximum concentration at its previous level of 45 mg/liter. This
Iiberahication was influenced mainly by the fact that by 1974 & high -
portion of the drinking water sources in coastal sreas of Fseael haind sur-
pissed the previous guidelines of 45 mgfiter, and lintke i any negative
health effects were detectible. In addition. support wias derived from the
fact that the Siate of Californis Health Department had followed a purlicy
of relaxing the nitrate standard to % mpfiter when o smilur situation
developed there. Under recent United States Environimental Protection
Agency (EPA) federal regulations (1975) sl stites will now bave 1o con
form to the 45 mediter nitrate standand,

The author did not support this relaxation despite the Gact that few cases
of overt methemoglobinemin had been associted with waier in the high
airade areas of lsrael, This wias maginly based on J;um.ing cvnlence (h
wn excess of mitrates oa sater o food coanlbid b essosciied wiih od b
potentially hinrmful health effects in addition 1o the risk of meihemogls
hine i -5|.|I1:1r|g T s wtlu:lll:l' ivsks, the direct AR T e R el wof
nitrites and the possible codversiom of nitates and secomdan sy smines 10
hlghl'!.' P TIN HT LAT  FTR G H R RSN E T [ williin the hvmman Boeldy slicaild Bz fas




: 1. sbhed 1, S ad

i canitions policy i dealing with such increasing pitile barrals s am ik
mg water The decision of the FEFA (19751 1o sl o anihishind s mbliate
standard m drinking witer of 45 mgditer after many wears of wareful sty
anl considersible pressure to rebax the stmdarnd from the witer imedusty
is inddicalve of e prescnl skife al concern as 1o the potential megislive
healih effects of nitrates.

An additional reason that led me 1o oppose the relaxation of the standard
(rom 45 to 90 mpTier in 1974 was the Tewr fhanl the water plannimg anid
agricultural authorities would view thes action by the health authorities
psoa lcense” o posipoae actim Cuertber im anitinting contiol mwsres
which are both expensive and hrsh in their agncultural imphcations, The
peed 1o take urgent remedial action in order 10 prevent irveyocuble domage
to the aquifer was already apparent at that ime

According to Mercado's model (Chapter 51 B s estmited thit i no
contrl procedures are inttinted, by 1985 the average mirate concenirbon
in the aquifer will be KX mg/Titer and 6% al the wells i the copstal plan
will have 10 be taken out of service for municipal and domestic use. By
the year 2000 the nitrate pollution problem will resch alimaost cilastrophi
proporiions with the average mitiale concentrabion exceeding even the
present more liberal maximum permissible niteate stendord resulting in
comte 85 of the wells being taken ol of service for municipal use. This
i 1 most severe threat to some 15-210% of bsraclh s most imporiant wilc
resourees, the effects of which will be felt dramatically ss corly ws [9383
but which has already led 1o the closing of a number of impoitant wells

A number of possible control strategies are evaluated in Chapler 5
These include (s} high level of reduction of nitrate cConcentrations in wisie-
water used for irrigation by tertiary treatment, (b reduction of the mire
gen fertilizer apphications m agriculture, (¢} recharge and exchange of
whter in the coastil aguifer with low nitrate surface water leading 1o i
lution of the nitrates in the aguifer, (d) treatment of water Tor mumcipal
water supply 1o remove mitrates 1o an acceptable level. urd 1) abaindon
high nitrate wells Tor municipal supply purposcs.

The results of the simulation analysis presented in Chapter 5, which
ure presented for convenience in condensed form w Fig. 2. show it
steategy A (tertiary wastewater treatment alone b will not provude sufficient
eflect to halt the mitate pollution. Strategy B (reduction of tertilrer usc
in agriculiure by 300 would alse be imsufhicient in sl While o 9
reduction would be effective. this is not comsidered feasible from an ag
ricultural pont of view

Sermtegy O (groundwater recharge amd exchinge) wald net be effective
alone at the rate of 10 MOM/year ax shown i Fig. 2. However, 1 would
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An eflective combined siralegy F"”""“":'I by Bleagondor wonulil [ERTLTITES
i S09F reduction i lernliscn apphivatnem, fertizry Teetmenl of gl wasty
waler wsed For sgriculioral fregation o remove B ol the mirogen, ol
a temporary groundwiter rechorge amd exchonge of 25 MOM e g 10
vear perisd. Thas, of smitesled smommedibely, could feod g el o
duction in the rate of pitroie pollotion mersase, Tevilmg of0 in gboa 15
vears. [here is oo kg Dome o 5 1o 1S vears belore any Contrsd maasamne van
take full effect, This combinged sdratepy Could keep down the pereent o
disconnected wells signilvcantly . However, iT its initaatasn o delayved ol
POES, 45T of the wells wall alreaddy have been dhiscomneciod amd b
the control measares wold Gake effect ansther T 30 ol e wells migh
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he ot of action, meaning that Ron all imtents sod parposes the usclulness
of migar portions of the coastal aguifer as o source all dhivmmestin ity
waiter wonld be fost

Strategy D ithe waler treatment technslogy T the roimmiswal ol trieles
based on on exchinge resinsh is soll in the developmental ~tage but al
best will be very expensive. 1Uis hiard at this time 1o eviluate the techmcal
or ccomomic feasibility of this stralegy as a sole solution allowing the
aitrate levels 1o mcrease in an uncontrolled mannes

Strategy E (tval abandoning of the elec tedd wells as sources of municipal
wateid is o most serious blow but has already begun 10 happen. Even 1
water from high nitrate wells could all be resillocated for agncultural use.
this would be very expensive nnd would canse serous dislocations i the
Israel water balance which is already severely siressend by the moreasing
conditions of scurcily

The need for urgent action to salvage the threatened coustil agquiler w
apparenl. The Water Commussione established o tiask Torce of scienlsty
and engineers 1o diaw up a plan of action 1o reduce thie sate of nitrite
pollution. While some important educational activ imies among farmers Lo
widuntirily reduce excess fiertili ey apphcaton were stiartedl il by program
of groundwalter recharge in high nitrae agquifcr arcas has been wndertaken
peither progeam is being carnied ol al o bevel that i sufficient o hali the
creepmg nitrate pellution of some W5 ol the country’s most accessble
witer resources. The agricultoral community has nol completely aceepiod
the seriousness of the sittatien and is unprepared o mstitute drastic i
forms in gecepled agiicultural Fertilusation regumes

The full recharge oplion would require migp wilditsomial investments
and increased enengy expenditures with hithe addelitiomal immedile £oir
pomic benelil and thus has fominid Bitle suppord in apriculiaril and ecoe
nomic circles.

The rebuxation of the nitraie standard by the Mimsiry ol Healith avicd
as i tranguillizer” Tor the water plinners and agrical el authorites
permitling them 1o posipone difficult decisions and delaying urgently
necdied action. Posaibly some secrctly hope nid hielieve thit imom few vears
time when the rapidly engroaching mirale pillution his raised the mitisie
level above S mgliter in st wells, as i suprely wall. anocther “repocyy
i thie forrm of o farther relasatinon of ihe heplth stiunadnrds will apan save
the day In bight of current known heilth ellects, Uhis i pnlikely, Dhers
may be complecent due 1o w mystical fith the development of some
yal unknown echnology that wall allow for o gk pend cheap soliiaen

Mercado correctly slvises that the guading pringiphe m decisiin muskimng
pnder steh condituds ol wneerianly s 1o cre i phe *wale side ™ This
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15 an essentil approsch unless we are o gamble away owe limited e
sostirces, so vital for Future swrvivial

Ve mocsided wnd simuibitaon studees developed by Mercado al Toahal on
the miteate anad chlorle sceamuibitosn im the Comstal aquofor sermve as ex
vellenm 1.'1._|:|||'|Ic-\.- al the vse of advanted svslems research amd simelaticn
studies m amalyaimg comples water guality problems and therr possible
alterpative woluliens

IV, Lake Kinocrel—A Vital Multipurpose Hesource andier
Environmental Stress

As desenibed i Chapier 7, Lioke Kimnneret playvs o centoal role in the
worter coonomy of Iseacl both as the country s mupor long-ferm storage
reservoar and as the primacy soarce of 1he Natiomal Water Camier system
which tramsports water o the central amd somhern areas. I also serves
is the country’s main recreational ke and as ene of the prime inland
triresd amembies. Inoaddbon of prosades a limited @hough nol imsiggf-
icant source of freshwater edible fish.

Lake Kinnerct has many unigue chemical, hiologicsl, and hydirdlogical
features speciie (o s semirid conditions. The most outsianding i the
eatremely large watershed area im relation (o the lake volome. The ratio
of watershod area to lake volume for the Kinmeret is 0069 mom” compared
to i rakse of 001 typical for subalpine lakes, This means that the lake s
particukirly sensitive 1o the pollution derived from haman sciivity on the
Jorkan Raver watershed disoming 1o the Lake, The special water giusliny
management characteristic of the lake and its watershed e analyzed in
detail in Chapters & and 7

Although Sermuvi stales m Chapter 7 that the tremd of rapnd eutrophs:
cation as Foamd o Smcrican and Evropean Bikes s mi vl beendietected
in the Kinaerel, she warns that due o the particailir sensitivity of 1he
luke, o ORI INCresy in organi impul witibld puf the Like on 1he
pathway of 1ypical eutrophicaton with the many well-known side effeces,
such as algae blooms, development of unpleasant tasics and odors, and
possibly fish kills, Avnimelech in Chapler & shows that careful manage
memn of the Jordan Biver wilershed, feeding Lake Kinnerel, 15 gssentil
to the protection and management of the Lake. Major soarces of nulrents
and organic pollution are denved rom agncultural sources nid only Troam
wrhan and indestrinl activities. Al of these most be contrelled inoan
tegrated walershed mamagement progrom . Phis program emphasises sor-
entific management 1o reduce the leaching ol nutcents sind he diver san
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of heavily contammated efMuents Tos mrgation of ool of the watershed
st it o pedisce 10 o minimum the introduction of pallutiants o the ke

Serruyi correctly recommends that privrity shauld be given o the con
Lol of asrganie pollution by higher levels of sewage treatment and diveriing
sewage and fish pond cifleents from the witershed. Control of urban,
industraal, and tourist development shoukd emphusise prodection ol the
Lake of this highly stressed system is 1o maintain its ecological balance
In sddition, speeific measures of biological control by the use of algie
predator fish ¢an play @ useful role in the management of the quality ol
ihe like wiler, Some of these control activitics have been imitinied

The cose of the Kinnerel servis ds an excellent example of the use of
carelul sciemific investigation by o high level team of limnologests. aguatis
chemises, biologists, and soil scientists 1o elucidate the complex processes
invedved, This has led 10 an outstanding ¢ xample of developing u mtonal
water guality management program for i body of water which might othes
wite have degenerated rapidly under the economic pressure of uncon
profled development

An example of & major economc development project which may have
considerable environmental impact on the water guality of Like Kinnerel
i the proposcd electrical power plant explotimg fignile ws i fuel in the
Hula Valley above the lake, Present estimates indicate that 11 may be
porssible to mine sufficient quantitres of hgmte b bclivide a L0 me gt
power plant for 30 years. One of the major potential environmcntal im-
pacts alfecting the lake might be drainage of consilerable guantities ol
organic nutrients into the regional water system leadig to the lake. which
could adversely affect the sensitive ecological balance of the like

The final feasibility of such & power progect shoukd be bosed among
other things on the results of the environmental impact survey which has
been initiated . Although the importance of developing new intermal energy
sotrces for Israel cannot be underestimated due 1o the need o redue
dependency on outside energy sources, the profection al the eoiuntry s
major water source must be taken fully into account. since il is un ime:
placeable resource whose degradation could sevionshy allect fnure eco
nomic development of the country as a whale

The Kinneret imvestigntions and surveillance program centered af the
Kinneret Limnological Laboratory are the jont effort of the Mekarol
Water Co. and Israel Decanographic and Limnological Rescarch Lid. und
illustrate the benefits that can acerue from such cooperation hetween the
water industey and the scientific communiy

The presence of ths valuable scientilic capacity does polm ilsellbassuie
the continued protection of this already highly stressed mature ake. An
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FI'I:]L'[I:.' ndent envirommental survellonee and condrd i[lr“hlfl[!. in the
hands of an agency not directly mvolved in the coonomic mctivilies of
mﬁﬂd{!irlb_! the Lake's wiler pesources shogild be il |;|-|1p-|_'||1 Tk iy |||.|-|!_-
term prodection of thes vital resource

V. Wastewater Rense—A Koy Water Source To Be Utilized
with Caution

The key role played by wastewater revse as the mugor remaming soinree
to supplement the country s depleted water resources is discussed in detail
i Chapiers 9 and 10 and elsewhere in this book, Unider soch severe
conditivns of scarcity as exist in Bseoel, s anthinkable 1o allow wiisie.
witer from urban centers to be lost 1o the water cconomy by Mowing 1o
the sen

However, this resource his 1o be whilized with care due (o its burden
of 1oxic chemicals and pathogenie micrsorganisms which canmest be com-
pletely removed by feasible wastewater treatment technslogy

A higher percent of municipal wistewater is currently utilized ag-
rculture in Lsrael than in any other country in the world, with plans now
underway fo ultimadely tap 800 or more of the urban wastewster Tows
for such purposes.

In the il phises of this progrm some M yewrs agoe, the healih
regulation of wasteswaler rebse in agriculture was purposely nol 1oo strin-
gent. The relatively Tiberal regulations designed to encourige wiler reuse
in the carly venrs followed by o process of tlighter contials as the veairs
went on 15 a godod ﬂf'iﬂI'Fl-Flr.' of & Nexible, ﬂt-pun-l.'_ .a.ppruu.;h 1 walder
quality management which tukes into consideration the stages of coo-
nomic development

Tday, however, with gum_'l'.ﬂ imiproved economie conditions sl
higher health protection standards and expectations, the regubition of
wastewiler reuse will hisve o be Oghtesed up b rellect our curtent un
derstanding of the risks assocmted with such prishdems s long sarviving
viruses and aerosolized pathogens dispersed by spray irngation. lsrael
b5 in he priomicss af PrCpaTng stich revised ancd upgruced regulal s al
the time of writing this book

Anothier problem which was neglecied in The canly deyelopmenial sl
of waslewiter reuse wis The disposal of efMuent Tows durng the 6-8
month pericd when irrigation s nol praciiced (Chapter 91, These excess
eMuent Mows have led fo the seriooas peallutdgan of all of Tsiae] s il
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Mowing rivers and dry mver beds which monmalls canry only food ows
Fhe onby Tedsible solution is the comstruction of scasonal effluent storge
rescrviits which will effectively serve bath fo solve the cavironmental
problems and to inereiase sigmficantly the utilization ol wastewater efl-
flucnt, As pointed oul by Selbst in Chapter 10, the economics of such
progects should be bused on overall nutional interests. ingluding protection
ol the environment rather than those of the local agrculiure consumers
alone

Although in the Dan Region Wastewater Reclamation Project plans
were originally inituted with the intention of recyveling trealed wastewnla
for municipal use including drinking, these plans hive wiscly been meod
ifed 1o allow for more limited wse Tor agricabtorl and indusivial purposes
only (Chapter 91 This is a logical approsch, since some 755 of the natioal
water demand 15 for agricultural purposes.

By allocating highly treated effuent for unrestricted agriculiural s,
it will be possible to divert water of potable guality, presently used m
agriculture, to meel the increasing urban and industrial requivements. This
policy of resource exchonge or substitution will assure the wrbkin paspi
lation with high quality water Tor domestic use and mamimize the hezilih
pisks associnted with wiaslewnler Feuse,

The many difficult economic and administrative ssues myvolved in the
stccessiul carrying oot of this policy are amaly zed in Chapter 1L 1 wall
require @ forthright water resources management policy 1o dssure its suc
CEss,

There 15 already pressure Trom some ag icultmral interests 10 use the
additional water generated by the Dan Region Wastewater Reclamation
Project for the development of entirely new imngation projects i the
south, leading to an undesirable expansion of agricullural water use at &
lime when cuthacks are inevitable, There is no choice bul 1o reguire ex-
istinge agericultural communitics o accept treated efMuent on o one o one
hasis in exchange for their present freshwater supplies thist would be di-
verted eventually Tor future municipal use. The reluctunce of farmers o
give up the high quality water they have wsed for years for a wales ol
somewhat lesser quality is understandable. However, the policy of ifuer-
archical water quality use which aims af conserving the purest waler for
domestic consumplion and allocating lower quality water Tor uses that
can tolerate such bower guality water is cardinal to a long-range policy
of wister guality management under conditions of searcity

By agreeing 10 accepl lower guality water Pwastewaler effluent) not
suitable for domestic use, the agricultural commumity will be able to fore-
stall future anhcmpated cuthacks o water supply 1w meer growing urbin
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demusnds assocmted with the Tufore population gresstl sohaele mst by
urban centered

ddministrative modes T assure fhe adberence Do this policy will heive
tin e e |:||_|F||_'|,] i Vsrae] oo i any ollier coaniey G 1A simlig Tlrl.b'hll:lln

VI, The Challenges of the Future—The Seed to Change the
Administrulive Setup

A, Levels of Conir

In Chapter 2. Wiener presents a thoughtful amalysis of the prohlems of
comtrol in witter guality management based en foun fevels: (1) macivism
(1 reactivism, (3) preactivism, amd (4) mleractivism

While the mactivist or reactivist approsch dominated the water quality
management scene through the first 20 years of Isracl’s development. the
need fo take preventive water quality action which is designed 1o antic
ipate future problems (preactivism) has become clear during the past 10
vears as water quality problems rise in importance and seriously impinge
o Thie Futwre of the total watler economy,

Wiener proposes in Chapter 2 that i order to meet the needs of the
futiire under the serious conditions of water scarcily prevailimg. it will be
necessary o develop an interactivist” approach to water quality man
agement. This. according 1o Wiener, would include “atlempls al oplim
izing resource management by making water quality compatible with the
requirements of water uses and viee versa, and attempls o achieve an
economically justifiable break even point between the use of polluling
substances in agriculture and mdustry and their snticipated polluting ef-
fect' {see Chapler 2 for detmls).

The concept of selective or hicrarchical water use is cardmal o this
interactivist philosophy and relates in particular to the reuse of waste
water discussed previpusly in Chapler 9,

Wiener points out that raising levels of control and regulation involving
current restnictions and expenditures to achieve some long-term goal o
to prevent some future detrimental condition from developing wall en
counter greater and greater resistance. This can be seen from some of the
illustrations presented ecarlier in this chapter, There is litthe or no pohitical
constituency for long-term planning, s thal most govermimenls, pressed
with more urgent day-to-day isswes. postpone diflicult decisons which
are primanly future-oriented
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B Adeguacy of Exiving Orgonizatinnal Strcciure

Fhe gueestion 1lal must be ransed ot this poini s whrthicr The exisling
administrative setup i$ onganically capable of mecting the challenges of
ihe Tuture, which will require the highest level of miegrated fature-en
ented witer qunlily mamgement,

Galnoor traces in Chapter 12 the development of water pelicy making
i Iseael. He points out, as does Laster in Chagter 11, that from the very
hegioning wader policy Wis Seen ns un exsentinl element of agriclieeal
paolicy, since the agricultural development of the country wis integralty
tied 1o witer resource development. Thus, the official government wiler
mamagement institution, the Office of the Witer Commizsiiner, is diresily
responsible fo the Minster of Agnculiuee. Tabial (Water Planmng for 1
rwel) and Mekorot (the National Water Company} als come under the
wing of the Minsster of Agriculiure but are also directly ander the paswerful
influence of the economic institutions of the agiculiural sccto

his identity of purpose between wgeculiune and wiler iy bas led
tor the rapad and highly successful development of waler respurces w bk
have made n major conteibution 1o the economic growth of the country

Galnoor, however, points out in Chapter 12 thal an access ™ onentation
dominated the early stages of the country™s water development anmesd al
gaining papid explodtation of ull exsting residrees veguirest for agriculinel
development. However, in his opinion the saler managemicnl syslcm i
shows signs of aging and lacks sensilivily 1o newer fong-term it
goals, 1 never [ully secommaodated 1o the present “whortage T orienialion
which involves dealing with the current situation of Total system shurliage
Chis new situation must emphasize managing the more oF Jess fined
wrmounts now available, profeciing its guality . and miking realliscitaisis
1o mect growing urban and industrial needs

The unwillingness 1o accept harsh reshitics is typiled by ihise sign
cultural planners who still talk i terms of further wgriculiursl expuansioen
hased an hopes of some yel unforeseen future technobgical breakthrough
wihich will supply plentiful cheap dhesalingted sea winer, Most wiiRoriies
sgree. however, that there is little basis in reality in anticipating that the
costs of desalination of sen water will ever allow Tor its use apniculinre
where the returm on water is bow companed 1o mdustral or urban use

Although, in the past. agriculture has been the dommant consuma sl
the country s water resources. there appears to be litthe doubi thit as the
populition grows W 5,000,000 or more by the year ik, all of the watel
resource development effort will have 1o be devoted to meel growing
urhun needs as well as the needs of indusiry, which is the sole anticipated
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made of emplovment for the pew immugeints and mcressing population
Fhis will most hkely inviolve further cotbacks i agrcaltoral allocations

Phe serious waler quality mansgement problems that heve developed
pnder the conditions of scarcity i Fsrael sall further eoode the ulility of
the remaning water resources unless dealt with in o forthright manner
hased on mtcgrated ong-term preventive mesisiires

| ugree with Viardi, Golnoor, and |axter, @uilhois of .;ll;}|1:1_'| w1 1his
book, wha potnt out in one way of another that while the long-term dom
inance of the agriculiuml interests on water development has played o
wital ridde 10 the country s econsmic development, the point has new been
reached where o basic restructuring may be required in the waler man
agement admimistralive setup to allow for the chonges that must be in-
stifubed for proper fulure management of this scarce esource,

Mow amnd in the yvears 1o come the major mational goal in water man
agement must be the provision of adequate water for urbam amd industrial
needs resulting from immigration and normal popalation growth, while
continging to provide sgrculiure with these amounts of water that can
be economically justified. This required policy of rtionsl economic re-
eviluation of wiater allocations 1o agnculture must, however, give due con-
sideration te the national podicy and socil commitment Favoring the main
lenance of o strong and healthy agncultural commumity, This social
commilment o mamiain o vieble agriculiuie has loomed lorge i the de-
‘i’th‘lpn'll:nt of Tsrael’s pational political and social thinking

Sclbst fas pointed oul i Chisprer 10 thist ““the use of water asa pipeline
for subsidies to Gurmers 1x being brought into guestion, ™ This imiplies 1ha
ull cconomic seciors should be charged the true price Tor waler rather
thin the present highly subsidized rates for agriculiure. Such ariificially
supported water prices leads 1o the misallocution of scirce ressrces and
o mproper cconomic evaluation of allermative costs,

For example, Selbsi, in Choprer 10, paoints ont that long-1erm storge
of effleent onby becomes economical ifthe true viloe of witer is calculated
riuther than the subsidized one.

If charged the true price for water, agnculiune wonild Bave to masdily
its practices o somc exlent so as to climinale of reduce those branches
nol capable of giving a proper refurm on fhe invesiment, The vissl im
provements in the efficient ubilization of waler i agoicaltere o Isel
indicate that much can be actoally dome m this drection, Simee podibicil
and socil policy favor the support of agniculture in general or settlements
in certain argas, the subsedies could, if reguired, be dinecied 1w ihe Barmers
themsclivies oF o the commumities sither thian thiowgh one of the cléments
of prowluction—wiler
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. Anr Evample: e Approach to Seawater Eesrliiaiion

Blowst st bomg: term progections of water demand made by the offical
woler authonibies indicate that seawater desalmabion will be resorted o
at some stage am the Tulure (o help ameliorite the salimly poobiem aml
o provide a net supplement o Isracl’s wader resources. This has been
perceived as the logical continuation of the “access™ ori of water de
velopment requiring continual additional amounts of waler

There s moew reason too guestion seriomsly whether o migor seawaien
desalination prograom would be cconsmically feasible under present con-
dhitions, There certainly 15 o plsce for imited ose of desalination in specilic
isobated water shorl arcas. such as Elat, and for contioued intensive
reseireh, development, and demonstration plant work aimesd at improvesd
fechmidogy,

However, in 1980, the best availible estimitcd costs for producmg de-
salinated seiw water i the mear futire bissed on sctusl contract figures T
a propected larpe-scale dual purpose multistage Mash distolGtion plant on
the Arahian peninsula is about $1.50 per cobic meter® (36,00 per 1NN
gallonst operating ol foll design capacily.

[hie effective cost of the water prodduced may be higher, since expe-
reence hais shoown that doe W sermos techmenl |'|r.,1|'||u1|n 11 1IF-|,'|'IHI[|F..I|3|I.|
maintwining such comples plants siome have actually operated a1 aited
copacity for as Biole as 6057 of the Timie o less. Some desilmation espers,
therefore, suggest that & more redalistic figure for estimating fufune costs
of producing desalingted water bised on past expernience with such plunts
might go as high as 2,50 per cubic meter (510,00 per 1000 gallons), It
mist be assumed that both the cost of fuel and special metals required
Tor seawater desalination will continue 1o fase in the fulure as they become
more scarce, Even assuming the lowest estimuted cost, desislimated witer
wioild cost some ien times more than the curment avernge prices pad fion
perigciliural waler m Tsrael,

The srgument has been musde that ceetain Bighly profitable sgoguliu!
privduce for export and thiose grown under capiial mtensive controllesd
hothouse conditions could aiford such expensive desalinated water 16 1s
Turther argucd that the more expensive waler could be allocated Tor fubuee
g il s industonl demand which might maoae cosily afTord 1o pas
for desalimited water, 10 is moot whether thies is in Gt so, bat even if 1)
were, the guestion imost be asked as toowhether the national ceonemy can
Justify continumg Woprovide Tnge volumes of highly subsidueed saiter o
suppaort sume igricoltural bronches of margimal or low proficbiley catier

* o) Pgnaes wdre deroeed 1o mlairaiinen ol o b sepes | e cisisaliams s an

st riiBional development agen
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fhiam Booreallocaie the avinlable resouices fo more prosductive sises before
nuaking niEssve wddhiviosnal invesiments o desalimde sei waler,

Phe capital mvestment mvialved in building & desabnanon plast o
plants thit woiahd provide s mesnimgiul supplement G the countev’s ovier
all water balance iving a capaciiy of sayv 100 MOM e Jaboan 75 million
gallons per day MG is didficull te determing. since no comniry bas vel
constricted scuwater desalination plants of soch magmituide, A& rough os-
trmute extrapidated from the contracl price ligures availluble for the same
projecied seawaler desalination planmt mentioned above and siher sources
indicates that the order of magnitude of the capital investment involvied
for o 75 MOD desabination plant in Lsrael might be some $2080= 30 million
I hatre i\. ik dmclicatio l1.'||.h|.:|.' thait ".‘\.l-"F i 1I|||;.'|E'.:11 feadlor ps BN CTICTRY
source would fead o signficant economies, In Tact, recent trends 1o in-
crease nuclear power plint safety requirements after the incident at the
Three Mile Island Nuclear Reactor in Pennsylvania in Aprl, 1979 have
bed 5o estimates thal propected Miture nuclear encrey costs may be ¥y
greater than from alternative fuel sources. There is also ao gengral agree-
ment that the newer reverse asmosls (RO seawater demineralization
technology will lead 10 radical reductions in costs, although the process
is promising amd coubd lead 1o some cost reductions which would not,
however, change the general econsmic feasibiliny of desalimition of sea
water

Another problem which must be addressed with particular caution
today s the additional heavy encrgy consumpiion assostted with desul-
ination. Due to lsracl’ s heavy dependence on pumping groundwailer amd
pumping water up from Lake Kinneret, which is 210 m helow sea level,
for the country's extensive irmgation network, 15-200% of the total na-
tional electncily produstion s currently consumed in the supply of water,

The additional massive amounts of encrgy required for desalination
plants of such magnitude would plice inerdinnely heavy strains on the
country”s already precarions energy situstion. Almost abl Tuel s impoited
and the recemt pelitical changes in Iran, which have depoved Lsoael of
o mujor nearby regular oil source. must lewd to extreme caution in con-
nection with any decizsion that would result in major long-rerm commit
ments 1o increase significantly the demand for energy. This concern foi
encTEy conservation must remain o mgod Gactor in sl fotore desalimation
deciswns of non-fucl-producing counines

Economists in the Minstey of Finance in bsiel and other ecomonuc
unalysis have felt that in lght of Ismacl’s meed to direct mvestmaent s fovwrid
projects that can shiow o high level of ecomomic Benelit, i s onlikely th
any magor imvestment in desalination sould be coonpmically feasible o
justifiable under present conditions
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Basied o the above considerations, | supgeesi thatl the prodent policy
pir Tosllerwe an this time must be to role ool seawater desabimalionm as an
snfeisible option for the Toresecable future. The country should begin o
manage its water resources and thesr qualily conid vn the assumphion
that it will have o mlake de with its currently available resources and
those additions from wastewater recycling and wtilization of brckish
water that wre technbcally and economically feasible

Such a declared policy decision will help to establish choarly the Bt
that a policy hased on recognizing the existence of i total system shortage
exists and that there 15 ne reason o postpone difficult decisions while
swalling Tor some casy wal oul

Mans <hould and can be mude now b meet all the waiter demands fos
i r.,|1r.“||||“-.|-| af 5,000 o thee vear 20080 o ths |'|:|:||I-i\.|.‘ ol i rataonal
reallocation of all the existing water resources based on their real cost
The operative results would undoubtedly be socially and ideologcally
painful cothacks in allocitions in margimal agriculiumal uses now produc
ing linle retuen for the water used, As difficult as such a policy may by
to carry out, it will be more easily accepled once the tue cost of water
is being paid and the reality of tatal system shortage 15 fully recogmed
The unrealistic hope for a techmlogical messiah amd the illasion of high
agrictltural profitability in some branches that has resalted from heay ily
subsidized water prices have helped 1o block amy realisiic apprsal o
date of this senious problem by the agriculmral planners amd their clien-
Lefe. _

Cerinly, the general public will be hesitunt to accepl the long-term
heavy economic burden of producing additional water by high-cosl mas
sive energy-consuming technology of questionable economic feasibiliny,
while large volumes of wiulér are s3ill being psied at artificially Jow suh-
sidized prices for economically marginal agricultural purpases,

Israel will not be the only country that will ke Tuced with such s i
lemma. In o rational world, high water-consuming. low value sgnculture
will have 1o be lefi 1o those countries rich in fertile aress of mitwral vamfsll
not reguiring artificial irvigation. When water resources gre severcly lim-
fted., they should be used primarily for essential sgriculture for immediate
fresh food supply or for those branches that are coonomicilly viable

1), Reorgamization of Water (ruality Maragement

I should be apparent from the above discussion that the long-term
planning and policy development on sach vital water ssues of matknal
concern transcend the scope of agnicultural interests alone and should be
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allowated o an wuthaoraty nol directy commatted by officinl mbssdomn 1o the
prestection of the interests of one edomumic secio

In ekt o the specific issoesof water gualily managemend, i o cles
thist the scope of The problem now also goes bevomd the anei o Fegitumute
interest wnad sole suthonty of agriculiure

A proper evaluation of water guality managemenl mewsures required
tos forestall the impending crisis due 1o nitvate and salinity accomulition
in the growndwater requares the suthority 1o be in the hands of an inst
fution free of direct economic interest fovoring one option or the other

Forexample, in theory, the totisl cost of =solving the nitrate secuamulation
problem resulting from excess fertilizer use could be trunsferred 1o the
urban sector exclusively by opting for no controls other than water treat-
ment te remave the excess mitrutes in the urban water supply, This is
probably not the most cost-effective national solution. bul an ehjective
evaluation of ull options and combinations cannol be made by an insti-
tution such as the Minsiry of Agriculore that also has o heavy and le-
gitimadle commitment 10 protect the Fomers’ inleresis. 10 s onwise (o
place such a burden on a body that organically miy be Gaced with seros
conflicts of interest between s prinary oission and olher more general
societinl gouls of equal importance.,

Fhere is no ideal solution 1o this problem. and it is recognized that the
local pohitical reality will flways play & mijor role in such reorganizationa|
efforts, but it appears logical and rational at this entical stage o transles
the entire witer management structure oul of Ministry of Agriculture into
an appropriate strong organization dealing with all phases of natural re.
SOUrCes management,

It may be true as Galnoor states that the historic moment te carry oul
such a change in lsrael wis missed with the changeover of the political
parties after the elections in F977. However, it is mot the role of this boak
to deal with transient palitical considerations but (o pomt oul problems
and passible directions for solutions that shoubd be as valud next vear as
this and that are equally valid in other countries fong similar problems

Concerning the specific organizational structure of waler quality mon
itorng and control. it his been amply demonstrated by ihe expenience
in lsroel and elsewhere that it is absolutely essential 10 develop a strong
independent orgameational strogiure te monitor and enforce water gualing
control reguliations

This canmd be done by the same orgameation that s diregtly involved
with the econeme and sdminsirative aspecis ol “I'-"'"-'I“1|"""F amil I gL
wialer resoirces. Thes separalion of authonbics and funcimms s part of
the essentinl checks and halances process thal musi be budi ine sy
advanced admimisirstive sirociune
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Phe exstence over the years of professwomally competent. althaigh
wihmipmestrtevely wesrk, muthoraiwes thal wre vitally vomet sl witly |'III-"|I
bems o wister guulity. health, and environment have served gis cssentil

wileh dogs ™ amd have contribuled i ono o small mcasore by the prgsein
high state of awarenicss concerning waler qualily ssues thit now pervides
the entire waler engineening profe saion

Such an independent environmental control agency musl be bunll up
und strengthened.

At present, the Eaviconmental Heabth Divesion of the Mimstey of Health
and more recently the Envirommental Protection Service of The Mimistrs
of Imterior have developed water quality. control programs maddition 10
the program recently developed within the (dtice of the Water Commis
stoner, Al three programs have isalTicient staft amld resources alone
meet the growing demands for advanced environmental control of wites
guality. A unification of these three units within an agency having no
dircel vested interest in the waler ceonomy would provide o fogical
strengthening of the much needed independent water duality control fum
1

As can be seen from this analysis, water guality management s e
as i mnch broader issue than the monitoring and contrel of water guality
The basic water guality mamgement function, including long-ierm plan-
ming angd podicy development at the “interactivist”” level, shosild remain
the central function of the water admimstration, while an imdependent
agency provides the monitoning amd control or “walch dog lunchion s
essential in modern society to protect the vital interests of the public af
fairge :

The strengthening and efficient operation of these wo Tuncions s m-
portant in all waler resource management efforts, but it s absolutely vital
pnder conditions of scarcity such as have developed in Israel where water
guuility deterioration s threatening the utility of the country’s dwindling
resources, Israel will have 1o mobilize its best scientific and mansgement
skills in on imtegrated program of future-oriented water guality manage
ment i i 15 1o quell the impending crisis of water guality degridstion

Chiher countries lacing ssmalor problems now or in the Tulure can hope
fully learn from the experience gained in Israel, both the successes and
failures, in its pioncenng effort o manige s severely limted water re-
sources, Mo other country his yvel faced such an extreme challenge ef-
fecting ity very survival: for without water there is oo hife

F:ﬂul.l.'"]F Isriel™s will Tor sprvival and .||'l!|Ir_I, fo meed ddlicah chal
tenges. | belicve thit the impending water guality crisis will be mel in
approprate innoviative modes, bt o moest ot swilth and cleirly 1o assare
thae Tuofuare oof ils wilal sogler resomrces
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