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PLANNING AND DEVELOPMENT CENTER LTD.

JadaTd

SBubjectt A proposal for a Rerional Development Plan for Feacetime

1t is our pleassnt duty to place before you & proposed regional development
plan for peacetime, sponsored by the Rehovot Group.

This plen is concerned with the vast development possibilitiea encomprissed

by the Jordan Rift Valley, the Desd Sea, and the Aravn Valley. This pence-
time development plan envisages economic cooperation bétween the three
countrics borderinz on the Jordan Rift Vslley, lsrael, Jordan :nd lLebanon.
Jordan rejuires massive economic development in order te absorb hundreds

of thousands of refugees by means of the development of a productive economy.
Lebunon needa to develop induatry as a base for her economy nnd, in this

wiy, to be enshled to exterminate the refugee camps within her territory
whieh sre disturbing her deliecate social, ethnic, and political balince.
Isroel requires industrislization on the yery higheat level to sbsorb more

and more immicrants from Hussis and the western countries.

The activation of this plan will bring in its footsteps a manpower phortase,
and, thus, result in the elimination of the refugee camps. The State of
Jordan will be interested in conserving the manpower within her boundiries
for the purposes of economic development and to extol nntional powers.

Therefore, the refugee problem esn be resolved within the State of Jordan.

Industrislization of the Arsva and Developrent of the Jopdin Rift Vnliey

It is possible to convert the Arava into an industrial bleast furnsace on an
internationnl scale. Here are found rew materiale in the Dead Sea; here
exinta o potential for obtaining waat guantities of elecirical energy by
tukine ndvontaze of the differsnce in the water level betwee the Red Soa
and theDead Sea, which is cheaper than the electrical energy produced by
ntomic reactora. Petrochemical and fertilizer industiries con be establish-

ed in the Arava utilizing the potash and phesphates, nnd nitrogen fertilizers.

FEL-AVIV UNAERSITY RAMAT-AVIV, TEL-AVIV, TEL, $13303-413203 L)




A light metals industry bosed upon such metals as mrgnesium and eluminum onn
be eatablished, and scicnce-based industries whose range meets the needs of
the State of Isroel to abmorb scientific workers from the United States,

other western countries, and Russia,

Advanced conditions to develop industry exist here. It is expected that
the Arava Valley will become one of the most advanced industrial centres
in the geographicnl area located between the induntrisl states of Burope
and Japan,

The Jordan Valley, throush its exploitation of the waters of the Yarmuk and
the Litani, can provide for the settlement of some 70,000 families
(350,000 persons) engaged in agriculture, tourism, light industries, and
erafts. The probable monetary investment is estimated at $1% billion.

On the other hand, in the Arava, which is the region designnted for
industrisl development, it will be possible to settle 160,000 familiecs
(wpyrn:immtuly 800,000 persona, to be employed in industry, business,
touriem, and shipping. The probsble monetary investment is estimnted at
#1.7 billion.

The estimated period of time to execute the plan is ten yerrs.

Eilnt and Agnba

The rate of development of the Arava will affect the rate of growth of

the two cities - Eilat and Aqaba, which will be management centres for the

industrial fims, trade centres, and centres of touriem, banking, and ship- |
pine. The population of these two cities is likely to reach approxim:tely

500,000 persons.

aesl3
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PLANNING AND DEVELOPMENT CENTER LTD.

Furthermore, the fact must be faced that, at pome time at the bteginning of
the third millenium, there will be A need to dig an international navigution
canal, parallel to the Suss Cannl (which will be incapable of earrying the
full navizationsl load), and the only possible route is from the Bay of
Bilat along the Arava, through the Jordan Rift Valley and Jesreel Valley to
the Bay of Baifa. Willism AMlen of Ensland proposed this plan from Haifn
to Aqebe in 1855, before Ferdinand de lesseps of France suggested joining

the Mediterranean Sea to the Indian Ocean.

The late Professor Chaim Weizmsnn, firet President of the State of Isrrel,
relates in his book, "Irial and Error, in the section, "The Decinfon®,

the atory of a dramntie Journey to U.S. President Harry 5. Truman to persuads
him to include Eilat within the boundaries of the State of Isrnel, and the
reascn which econvineed Truman, according to the late President Weizmann's
testimony, was not only that Isrsel required Filat na an outlet to the

Indian Ucesn but that the doy would come when a nnvigntion eannl would be
dug from the Medi terranean Sea to the Red Sea. Presideat Truman in his
book, "The Years of Trisl snd Hope", Part 12, expands the deseription of

this dramatic weeting, which took place at the White House on Morch 18, 1948,

In this connection, {t ie wost important that Shorm-El-Sheikh and the
Straits of Tiran remain in the hands of 1srael, including a land connection
to Bilat. And the route that the canal will follow alongz the Arava will
be in Isrscl's possessinn (with slight boundsry changes to the east along
the Arava). Thus a grenter importance is sttoched to the cities of Eilat
and Aqoba, and the industrial region in the Aravs, which will be loeated,
when the project is completed, on an international merdtime transportution
artery, Jjoining the Mediterranesn Sea with the Indian Ocesn.

aasf4
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PLANNING AND DEVELOPMENT CENTER LTD.

®

Execution of the Plan ~ with the porticipation of induatricl nstions

Approxinstely 3.5 billion doll=ra will be needed to finance thia development

plan which should not be undertaken by means of grants or donationa, but
rather asccording to a besic economie plan which will be conducive to

finaneial investment.

The proposed method of financing this project is entirely based upon
inviting the international corporations known as "Internation-1a" to

locate their industries in the Arava.

1. They have an accumulntion of internmationnl experience and

knowledge in the systems and methods of industrial production;

2. They are in the forefront of research and development of

new and modern materials;
3« They possessa international morkets;
4« They hiwe the eapacity to finance such projects.
The following advantages will accrue to these basic industriesl

1. Favourable politicsl elimate;
2+ Cheap and nbundant energy;

Jv Stockpile of loerl raw materisls and ensy access to
ndditionnl raw materisls from all over the world, via

wanter transportation;

4. Diatribution of finished preducte to all pointa on tthe

globe via the above mentioned water trancsportation;

5. Produckive and superior manpower - scientiste, technolo-

glata, and technicians,.

sea/5
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PLANNING AND DEVELOPMENT CENTER LTD.

The political clim te of many Asian and Afriean countries must be taken into

nocount ns deterring a worm reception to these companies. On the other
hand, the geographieal location of the Arava a8 a bridse between the
continenta of /frica and Asia to Burope bemides the basic mdvantages that
exist, and the gusrantece of politiecal stability under Israeli sponsorship,
enn provide these industries with = most suitable bnsis for their

netivitien,

By inviting the participation of the internstional comprnies that enjoy
the sponsorship of such industrisl nations as the United States, Canads,
the Buropean countries, nnd Japan, together with the economic chnllenge
presented, the latier will become prirtners in the economio development of
this region and provide a solution to the refugee problem which will
contribute to the politienl stability snd the pesce snd well-being of the

aren,

The project will heve economiec relevance, and the same "osuthority™ which
will undertake the execution of the regiopal development plan will require
long=term loane of 25-35 yenrs duration, which they could obtain from the
internationnl financial inatitutions that denl with such projezis,
inpluding the World Bank.

Moreoever, if there is mo plan to industrislize the Arava, the entire
problem of rehabilitating the refugeea becomes the cencern of the welfare
tigeneies. Monetory erants will hive to be obtained from guch govearnments
as the United Statesm, and, perhaps Weat Germany. The Government of

Israel will have to eontribute a portion of these repnrationa, perhapa even
from her regular budget, tnd the annusl sum total of thease monies devoted
te refugsee rehabilitetion will be small while the pericd of rehabilitutiocn

will be extended. (It could entail nn entire generation, or even longer,

cessfB
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and there is no guarantee that this plan would cope with the natursl incre se
of the population). Basic rehabilitation processes would take the place

of the building of an dvanced economy. This is pimply an unasceptable
alternative for the State of Israel whose interests demand the creation of

a flourishing and variegated economy.

Political Tmplientions

Thare are many aspects to this plan., With respect to the esstern border of
Jardan, there are definite palitieal and defense advantsages for Isracl.

With respect to the besic energy balance, it would render the country
independent of externnl sources. And, furthermore, thers is the possibility
that, in the future, (not too remots) an international navigation cannal

will flow within the territory of the State of Isruel.

We are all cautious, and we know that the Prime Minister is similnrly
inelined in her conduot of the political negotiations to hammer out a
peace settlement but it seems to us that it would be both wise and
prudent if we took the initiative in planning the sconomic develomment of

the region.

The international community has great confidence in sll the recommendations
for develorment proposed by Israel, nand any Isrieli initiative in this

ares can only result, to the best of our underst/nding, in the country's
obtadning a estatus of incrensed political power, We think that this
development plan will capture the imeginstion of wentern ststesmen and

economista.

onesl T
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The Nixon Plan for Middle Eastern Regional Development

This plan could be suggested to the President of the United States to bestow
nis sponsorship of this regzional development project, and be known as the
"Wixon Plan for Middle Eastern Regionsl Development” (in the same manner

as the celebrated Eisenhower Plan was suggested and formulnted in the 508 ).

It would be desirable that the initiative for the regional development come
from the President of the United States so that a working partnership

could becreated between the nntions thus involved in the region, and,

of course, thet Mr. Nixon exercise his influence to secure the practiesl

achievement of the plan,

The Rehovo! Group attaches great signifiecence to this plan, which has

euch a great becring for #11 the inhabitants of the region, both from the

fuctor of economic developrient snd that of politicsl stability, nnd offers
excellent poseibilitiea for an active and satisfying cooperation with our

neighbours, within the fremevwork of a joint development plan,

The Hehovot Group desires to continue to study, weigh and examine this
plan in the seientific and technologlenl sphere, and to coopernte with
persons and internations] institutions who sre interested in this type of
propostl, such s the Simon Marke-Edmund de Rothschild group in England,
ir. Bdwrrd Tpller, and the Atomic Energy Commission in the United States,
a8 well as other persons or institutions thnt will Join in poarticipating

to advance this plan.

svenlD
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The Jordan Rift Development Flan ja one of the promising and chnllenging
proposals in the entire spectrum of peace initistives awaiting lersel, 'nd
her pursurice of this plan is mnde possible, given the initirtive and know-

how availnble to the country.

Attached: 1. The Jordan Rift Valley = A Challenge for Development
{puhliuut.iun:lt
2, Various position papers which gerved ps background for
the discussions of the Rehovot Group in connection with

this subject.
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15th November, 1970.

Profeasor M. VFeldman,
The Weizmann Institute of Seience,
Hehovoth,

The Jordan Rift Valley = A Challenge for Development

Dear 3ir,

Tou invited me to appear before the "Rehovoth Group" (on November
25, 1970) to present and define the plan for a regional development scheme

in the Jordan RiTt Velley.

Those who did not have the opportunity of reading the book in its
entirety will receive a more comprehensive impression of the plan if they
read the introduction, VFor obvious ressonn, 1 could not emphaosize in the
book the important considerationsa of this plan, from the point of view of the
epsential interests of Israel and the West, snd I will try to complete the

pleture now.

This plan is comparable to the Eisenhower-Strauss Plan which wns
rurcaated to Israel, Egypt and Jordan in sn earlier period. However, that
plan, baned upon nuclear energy centres for industrial amd agro-industrial
complexes and woeter desalination, was intended to solve existing development
problems by means which are to be developed over the next decade or two,

rather than thoso based upon technologies ftesnted in applieation todny.

The publication before you is concerned with the wast development
posgibilitien encompassed by the Jordan Valley and the Arava. However, there
iz no need to wait for the technology of the future to turn this Valley into

an industrial complex on the highest level.

T
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There is a vast electrical energy potential here which can be produced
more chenply than the electricsl energy produced by an atomic reactor power plant,
Furthermore, conditions necessary to dewelop an industry brsed upon the most

sdvanced technology exist,

This is a development plan for pesce involving economic cooperation between
the three countries bordering on this villey; Israel, Jordan, and Lebanon.
Jorden must develop her economy and solve the problem of the refugees remiding
within her borders., Lebanon should develop her industry, and, beyond tha%, she
mant free herself of the Pelestinien refugees. Israel is dependent upon top

. level industrislisation in order to absorb more and more immigranta from the West

and Russia.

Implementation of this plan may csuse a manpower shortage. Agricultural
aettlement activity in the Jordan Volley within Jordanisn territory and develop—
ment of industry in the Arava will attract a labour force from the neighbouring
Arab States. The refugee camps will undoubtedly disappear in time. The

refugee problem may be resclved within Jordanisn territory.

There is a prospect that Israel will be transformelinto an international
industrial centre.

loni=run Israeali Defense Considerations.

The castern border of Isrnel mlong the Arava and the Jordan (Jordan Rift
Valley) may be conridered most problematic from the Isrameli point of view and

requires gpecial attention.

sidl s
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Thia plan supgests the constructicn of a navigational canal along the Arava
with a possible width of from 700-1,200 meters (wider and deeper than the Sues
Cansl). We learned in this war that such a canal forms a restroining barrier

along the Arava.

By creating a new Lissn Lake, we are extending a water barrier along the
Jordan Valley, including the Dead Sea to the Sea of Galilee at & width of from
2=12 kilometers, with a good possibility of efficient control.

Israel is concerned with her eastern border and yarious plans such aa the
"Allon Plan" or the "Dayan Plan" have been formulated to maintain the Israeli
sresence in the area, but it is obvious that these are temporary expedients. Un
the other hand, creation of the Arave Canal and Lisan Loke increase the security

of Ieruel on her sastern boundary over the long-run.

The Energy Problem.

The fact must be faced that our energy resources sre based upon oil importa,
and, in the future, it may even be necess ry to import enriched uranjum. In
periods of emergency, the regular flow of oil into the gountry mny be disrupted,
and, the proposed hydroelectric power will provide us with a balancing element
in these periods, guaranteeing energy for defense industry and easentinl servicen,

This problem is of great concern to the defense establishment.

The Intereats of the Western Blog

The Jordan Rift Valley conformna to the Sueg. From a geo=toposrephical
standpoint, it is possible to join the Bay of Bilat to the Mediterramnean Sea by
means of the Arava Cannl snd permit international navigation to the Indian Ocean,
Such a need is likely to muke itaelf felt at the beginning of the third milenium.

The Suez Crnnl is extremely important to internationsl shipping in spite
of the voices heard in this period, now that it is closed, on the lessening of
ita value. At present we are witness to the great desire of n=tiona, large
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and smnll, for the rapid reopening of the Canal, evinced by the difficulties pursuant
to the regular supply of oil to Weastorn Europe which was tlainly revealed once the

waterway ceased to operate.

The Suez Canal is under Russian domination but there is an alternative,
When the time comes, it will be possible to operate an internstional water route
from Eilat along the Jordan Valley to the Mediterranean, This route must remnin
under western control (Isruall. And herein lie the considerations with respect
tot

a) Sharm-El-Sheikh (the gateway to the Gulf of Agaba)j

b) Meintaining a territorial strip from Eilat (in Sinni) to Shom-BEl-Sheikh;
and,

e¢) In the Arava, it is necessary that the path of the canal be in Isrseli
territory (a slight rearrangement of the border along the canal).

Stnges in the Execution of the Project

n] This project does not engender an exorbitant rate of investiment, If
the sgricultural resettlement project in the Jordan Valley is examined,
there are limited possibilities. Tho limitin: factor is the quantity
of water attainsble from the sources of the Yormuk and the Litani.
It will permit the settlement of 30-40,000 femilies (al though large
families) and, obviously, it is necessensry to add other thousands of
families who will find employment in services, education, management,
tranoportation, ete. The financinl investment will involve several
hundred million dollsrs, This money con be obtoined from intermationsl
monetary funds. Thia stage moy be executed at the outset even during

the peace talks and peace "feelers" before signing a peace treaty.

b) The primary emphasis of the plan relies upon basie industries of
internationnl scale in the aresof fertilizers, petrochemieals, inorganie

chemicals, lizht metals of the future, and the entire polymer spectrum,

eusl5
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together with the unlimited possibilities involved in the composition
of those materials to produce new materials possessing higher propertiea.
(Thia is thanks to the amszing spreading boundaries of science over and

sbove nll forecasts anl imaginings).

I pm referring to multinationsl eompanies in the area of petrochemiesla,
polymers, fertilizers, and light metalss They have the adventages and

control over:

1. BSystem of sdvanced production and store of knowledge and

experience;j
2, research and developmant of new products snd materials;
3. dnternationnl markets;

4. {inancial ecapacity,

This "elite" indusiry msy be promised the following favourable conditiones

l. Comfértable political climate;

2« sbundance of cheap energy;

J« qualified manpower high level professicnals, acientista,
tachnologiats, technieians, etc., = =znd in this area, we
have something to offer since we are anticipating immigrat-
ion from the industrial states and Rusainj

4. convenient water transportation to all nations (no cheaper

form exista), and, specifically, a canal in the Arava.

Obviously, we have a certain resistance to multinationsl companies, and

the amount of control over them which is necessary must be ascertained.

P -
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The Arova Crmal

The outstanding engineering operation in this plan is the construct-
ion of the Arava Canal, This canal has a designated task (if not the decisive
one) in terms of industrirl development in the Arava. If cheap energy exists,
that is & deciaive force for this industry which we are discussing here, and no
less important to it is the emsy accessibility to markets and to the aourcea of

row materials.

Obviously, it is possible to establieh this industry on the Bay of
Bilat-Aqaba which would convert these cities into ports and typicel industrial
eentres, and thus ereate pollution and destroy one of the most besutiful bays
in the world. It is necessary to conserve the Bsy of Eilat-Agaba in its entire-
ty, and to dedicete it as & tourist site, also a major income producing industry.

The future of the Arava lies in industrislization, and the canal
will be the lifeline of the Arava.

A11 the factors which esn attract industry are found here, raw
materinls, cheap and sbundant energy, top level manpower, and access to the
oceann for the distributors and for sourcea of raw materiale. It 15 aleo con—

sidered that the political "climate" will be comfortable.

Until this comfortable political climste is produced through the full
cooperation of the three nations, it is possible to advance and execute
development projects, each country within her own area, as a part of the
goneral plan. Thus it is poosible to undertake the Litani project in the North,
the Yarmuk project in the Eust, and the production of cheap energy flowing from

the Mediterranean Sea to the Jordan Valley (either through the Jesreel Valley
or the Lower Galilee) and begin to produce Lisan Lake and the defense barrier

in the Bast.

ess/T
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The Jordan Valley places a challenge before Ierael. The effectuation
of this challenge is only possible through knowledge and planning. Now it is
still in the nature of an idea. It is necessary to study all inherent limit-
ntions mnd possibilities and weigh all these from the point of view of Israeli
interests, It seema to me that this plan em be suzgested to the Americans,

perhaps to sell them on the idea of & "Nizon-Teller Plan" (on the smeale of the
fisenhower-Strauss proposed Plan) as a pescetime regional develomment proposal
but its control must remsin in the hands of Israeljy and that is possible
only through the medium of full knowledge and disclosure. Of courece, there
muet bs help and active cooperation from the foreign sources ekilled in those
technological and industrial areas which we lack.

Professor Edward Teller

Professor Edward Teller was invited by the late Frime Minister, Levi

Enoheol, in 1965, to investigate thia area. When I started to complete this

study, immedintely after the Six-Duy War, Professor Teller displayed interest

snd followed its course, In the final review of the study, he indicated his
belief thst the project was feasible from a technical point of view, and
expreesed his desire to assist in the advencement of this project if the

Government should decide to undertske it.

I am convinced that this plan is essential both for Isrcel's proper
development ani the sdvancement of peace in the Middle East.

Sincerely yours,

ds Gurs
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December 3, 1970.

Froefessor A. Fatchomnik,
The Welzmann Institute of Science,
Rehovoth,

The Jordsn Rift Valley - A Challenge for Development

Derr Sir,

In connection with our meeting on December 5, 1970, with
Professor D. Wofai also participating, I wish to add some points to the plan
to transform the Arava into an industrial centre ineluding petrochemicals,
inorganic chemical processes, and industry to produce light metals such as

mognesium, sluminum, and titanium.

It is intended to construct industrial "Kombinats" of intere
aational proportions through the medium of the international corporations
gince they hove the technological lmow-how, dominate the international
marikets, and possess the noocsssiry investment capital. We must provide
the basic conditicns needed in the Arava to attract the internationala, and
with their help, develop the region on the order of the induatrial centres

of dntwerp or Rotterdem.

The followine i2 quoted f'rom "The Economist": -

"Prictically every large petrochemical company in Europe, and many from the
United Stetes (plus one fr m Rusais in Antwerp and another quite soon from
Jaupan) have set up large cutposts in the Low Countries. They were the firat
natural exporting base for the GCemmans locked awsy farther south. Stond ing
at the outlet of the Ehine they wore also the essiest place to set up
refineries and heavy petrochemical plants to transmute oil from the Middle
Bsst into products bound for Germiny and the rest of northern Europe.
Germany'e ungenerous caplital write—off rules aleo helped persuade ita large

eherical comparies to service purt of their own home market from such
Iii;?
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convenient common market countries as Belgium and Holland., Most of the American
companies looking to Burope as a mariet heve inveated heavily there in manu-
froturing. Dow st Terneusten has gone hook, line =nd sinker into ethylene
production; Union Carbide, by contrast, makes polyethylene at Antwerp, but
also uses its site thers s g large base for importing polyethylens into
Europe fron the United States. The sheer denaity of petrochemical making in
Antwerp can only sstonish the lsyman. In a few aquare miles are packed five
refineries, dominated by "the 14 million ton/vesr refinery run and portly owned
by B.P. Downstresm from the huge Petrochem olefins complex and from a net—
work of pipelines and jetties bringing in other building blocks are nearly two
dozen plants; here cheek by jowl sre men from St. Louis (Monsanto) and Moscow
(Nafta B), from arch rivals in their own eountries like Bryer and Degusasm, the
Belgion giant, Solvay (making mostly inorgmnies), and standing in lonely
splendour at the outer end of the entire show, Badische's plant which, if
BASF did not come from Ludwigshaven one would describe as conceived and planned

in truly Prussiasn atyle."

The Egonomiat - October 3, 1970 = The Big League = Petrochemicals,

If these regione in the Low Countries (Antwerp-Rotterdam) are the
gateway to surope, our industrial complex in the Arava is designated to be
the eastern gatewny to Asla snd Afrdes. The geographical position of the

Aruvn mrkes thies development a natursl eventunlity.

Can the Aravn atirzct larpe seale chemical md lisht metal industries?

From an objective point of wiew, it is possible.

The raw materials for inorgrnic industry are present. They exist
to produce magmesium, It is poseible to bring alumina or bsuxite for the
aluninum Industry from any plage where they mre found = Greece, Yusoslavia,

Bpet Africa, and even Austrclis [thu source of alumina for Norway and Secotlan !:I_
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A widely ramified fertilizer industry can be estoblished ineluding
ni trogen, potash, and phosphste fertilizers. An international petrochemical
induatry cnn be set upon the required scale, wad abundant oil is found in
the wvicinity. It cnn be transported by giant tankers, and, possibly in
the future, with changing times, will be earried to this point by gas and

oil pipelines from the olilfields of Arabia md the Gulf of Suez.

Patrocherice]l "Kombinats® can be constructed in the Arnva by the
verious firms sccording to the formula of the Japmnese "{ombinats". At

the centre of such a "Kombin=t" are locrted the plants producing the basic

materiala (olefins =nd aromaticae) feeding the plant producing plastics,

{fibres and synthetic rubber, and many chemionl variations which produce &

wile range of finished products.

Near the "Kombinnts", many industries can be conatructed of warying
sizes in the more usunl range to produce finished products in the sector
of plestics, pharmaceuticals, detergentn, pnints and varnishes, and even

proteings

Similar "Kombinats" are likely to ba constructed in the inorgmmic
ehemical field where o tendency to intesrate 18 also constantly growing
mong the international corporations with a concomitnnt increase in product-

ion capanity.

-

Whnt mre the basic conditions required by industry in the Arawva?

Chenp and abundant SNErEY;
A navigntion canal along the Arova from the Bay of Eilat north;

Fresh water.

eotrical Enercsy

The warious possibilities for producing electrical energy through the

ool
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use of hydroelectric power have been discussed in the publieation, The Jordan Rift
Valley, FErection of a 1000-1200 MW hydroeleetrie power station can produce from
eight to ten billion kilowatt hours per year (the eapacity of the Aswan High Dem).
The magnesium and aluminum industries producing 200-250,000 tons per year would
require four billion kilowatt hours per yesr. Four to six billion kilowott houra

would be designated for the chemical industry snd home consumers.

It is evident that there are many poesibilities to exploit the projected
hydroelectric power station. If this station is integrated into the regional
power grid, it will permit electrieity to be furnished to the system st pedk hours,
and in mon-pesk hours, electricity from the regional system would flow to the
industries in the Aravn. Thus the exploitation of the regional system can be
{nereased; the price of a unit of electricity can be reduced; and additionnal
slectricity ocan be provided for the Arava system. Additional variations of this
theme exist, and they were discuseed in the publiecation, The Jordan Rift Valley,
nrevicusly cited. This quantity of electricity at a chesp price ($0.002 per

kilowatt) must attract the above mentioned industry.

2. 'The lrava Canal

The various industrial "Kombinats" will be erected along the eannl.
Hlare will sril the tankers bringing raw materials to the petrochemical industry;
freighters brinsing bauxite, alumina, and other minernls to industry; and
fertilizera will be carried to marketn. Cantainer ships will bring finished
produsts from the factory door to internntionel mnrkets. It ie essential to
this type of industry to be in close proximity to a deep water port, and to
anioy the wariegated developments and possibilitiea of maritime carrisra.
Henee industry, situnted beside the Arava Cenal can benefit from a port nlong
its entire length. The esnal will earry the waters of the Red Sea to the
hydroelectric power station.

-
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Aind what will be the siturtion if this esnanl will not be loecsted in the
drayn? It is possible to produce electricity at another site through exploit-—
ing the difference in height between the Mediterranenn Sea snd the Jordan
Valley »nd to produce the ssme quantity of electricity. Two alternatives
exist; one from the Bry of Aere by means of a tunnel throush the mounteins of

the lower Calilee in an easterly direction, =nd the other from Haifa Bay

through the Jezreel Valley by means of & tuonel or a cenal.

But in the sbaence of the esnal, the Arava will not develop at the some
raote. Two industrial locstiona will be established, a hesvy chemicnl industry
nnd inerganie industry in the northern Arava, near the Dend Sea, and a petro=
chamical industry wvery near the Gulf of Eilst=Aqaba. It is nossible that this
industrial development will exprnd along the western shores of the bay (in
Sinni) and the e-stern shores (in Jorde=n and Saudi /rnbia), and this aplendid
bay, known not only for its natural bsauties as a nnture conservation apot,

tut also for the tremendous economic potential embodied in the site, will be

destriyed.

Without the eannl, the growth of industry will be restricted, and will
not develop fully the multitudinous possibilities of the region. Nor must the
‘net be avoided that, nt a certrvin time in the third millemium, it will be
neceranry to cut a canal parallel to the Suez Canal for internrtional mavigation,

nd the only route porsible will be that from the Bay of Eilet through the

brsva and the Jordsn Velley to the Mediterranean Zea.

And et on ensrlier date, the Dead Sea will be cut off from all ita sources
' water, nie will ocour at the same strge thst the sources of the Yarmuk
will be completely utilized for irrigation purposes; the Jordun Hiver bed
will be dried up; snd only a minuescule smount of wrter will proceed to flow
iito the Dead Sea. Thus, it will be necessary to have sea water flowing
inta the Depd Sea to prevent its turning into s salty desert in the course of
renerations. It will Be ntural for this waterfall to be exploited to produce

41:-;;6‘
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electrical energy.

Hence the Arava canal is of extrems importance for the industrial develop—

ment and economic balsnce of the region,

Approximately 150 million cubie metera of water per year will be required
by industry snd the future popul=tion of the Arave.

This canal will eupply an sbundance of water for ccoling and condensation.
Such a quantity of water is less than 15 per cent of the water at the commend
of this project from the sources of the Litani, Yarmuk, etc, (see p+ 28,

The Jordsn Rift Valley - Water Resources).

Another important mspect which oan be commended to the sbove mentioned
industry is the avail-bility of scientists, engineers, technologista, and

marngere of hizh ecalibre.

A chemiesl complex of the quality snd scope that we nre congidering is
found only in developed countries for sbvious reasons. We eon produce
in the Arave s Buropean environment from the point of technolosical quality
and services which are a prime consideration in the decision making of such

indus Ty,

The chemical industry is one which relies upon spplicd science. It is
forever in a race with its competitors to ashieve primacy in the technolog—
ieal development of new produsts. The huge research and development expenses
in this industry amount to spproximnitely three and one-hnlf billion dollars

this year.

The industry needs muny secientints and technologists for its research
departments or scientifie inatitutiona which sell such knowledge nnd
services to these firma. In our csse,too, it is reagonsble to consider

Sidl T
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thiet the prevalent conditions will encoursge the orgamization of groups of
erientists and techmolorists to offer their services to induntrial firma,

and science-based industries will be estsblished which will develop new
produrts and even new technology. The existence of sclentisis and teehnolo-
gists within this lsrge industry will permit the necquiring of information
with respect to plenning, estrblishing, snd operating thi=z type of diversified
industry. Planning institutions will he developed for the ndvancement of

industrinl technolosy and will offer services on an internmational scale.

The chemical industries, particulsrly the heavy orgonic sector, are
of the intensive enpital investment type entailing big production complexes,
The present pl-nta to produce ethylene have a yesrly production eapacity of

00,000 tons (2140 million) and plans are under wey for expannion to a

yeurly production capacity of 450-500,000 tons per year ($2B0 million).

The sige of production determines the profitability of the plants rnd their

internationr]l competitive ability.

The chemioal industry is a dynnmiec industry by comprrison with other
industrisl groups. Its yearly srowth is B—B;b'n'r but the yesrly rrowth of
the petrocherical group including the polymer and synthetic fibre industry

avarages l2-14%,

The world production of this industry reaches $§130 billion, and it
is expected that by 1985 it will reach $50 billion. The wvalue of

exports in the past year was $18 billion.,

firme are estrblished along the north shore of the
Mediterranean Sem Bapin (France, Itnly). They appear to be moving in an
easterly direction through Yuspslavia and Greece. The Stantea east of the
Mediterranean Sea do not comprise an attractive region for the heavy
chemical industry, both because of the lack of technologicul knowledge

and the abeence of politieal stobdlity.

oknal
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However, the sasme classic oil companies, that "invaded" the petrochemical
industry, refrein from eatshlishing petrochemical industries in the "oil"
countries, at any rate not on a serioua bosia because of politiesl inst:bility.
The bargninine power of these companics is greater with respeet to the
governmentas of the oil-rich lsnds i they gusrd their control over marketa

rnd over their petrochemical industry loeated in the industrial nations.

Thus, the eonclusion appears to be that in the great area of the
Middle East, the Arevas reglon is one of the attrantive sites to develop a
large chemical industry. And in the future, it will be situsted along &n
international weterwny stretching from the Mediterrsnesn Sea to the Indian

Coeans

Sincerely yours,

S. Gur.

Attached:

le Muclenr Energy Conters, Industrisl ond Apro-
Industrial Complexes, Sumeary Heport, COsk Hidge
Hational Lsborstory, 1068.

2+ Methods of Jeveloping the Petrochemical Industry
in Inraoel, Professor D. Wofsi, Weizmann
Institute of Science, Rehovoth.
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May 14, 1971,

Professor D. Wofei,
Profeasor A. Patchornik,
Wedizmon Institute for Science,

Rehovath.

Gontlemen)

Subjects The Jordan Rift Val ley = A Challonge for Dovelopment
Hemorandum for WHeeting of May 15, 1971

It is becoming apparent that it will be poesible to execute this plan via
i mutusl sgreement snd cooperation between the three nations of Israel,
Jordan, and Lebanon, who are the interested parties in this plan. The
planning and execution of this plan enn be undertnken by an suthority,
Buch as the "Jordan Rift Valley Authority™, comvosed of a representative
from ench of the three above mentionod nationa with righte and powers

o

veated in them to plan and execute this regional project, and authority

t0 receive and expend funds for development,

All thie is possible if a atate of peace exists. DBut what nre the

possibilities for mction under present political conditions of "stnlemate®?

In my opinion, the followins alternatives are nveilable. It i possible

to start the general plannirig and, at &8 certein stage of the advenced
planning, make contnet with the "neizhbours" through a "third party" in order
to eoordincte planning and information, This would be the beginning of n
coopération which could expand in the execution phuses. 1t is intereating
to note the statement of King Hussein of Jordsn to o Washington Poat
writer during the wialt to Rsbat Amman of the American Secretory of Stute,

Willism Rogers. (Attached is a clipping from Ma'ariv, May 4, 1971.]

Sanalo
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King Hussein referred in his statement to the World Bank, and thus indicated

a nagcent initiative. If the World Bank "will rogquest a sign of initiat-
ive™, it will be neturrl for the Bunk to exercise control over the sige

and scope of the plan. It is possible that the plan will not correapond

to the intereets of the nationa, according to the manner in which they

view the progress of their economic development; so that the potential-

itiea of regional development will not be fully realized, either because

of a reluctance to embrace particular projects, or because of & preference
for dther development regiona in the world. The World Bank is not free

from politieal, regional, or zlobal pressurea.

Thus, the alternative must be weighed if it is not more viable to prefer
an international consortium, under szome formuls which will make them the
initiators of the "request" for a regional development project and even

capable of proceeding in the task through the execution stages,.

The amount of time given us to provide initiative in this area, is,
indeed, brief., This is apparent from King Hussein's statement, and

from the initiative indicated by the European consortiums, the American
corporstions, and the Japanese consortiums, both through plans te develop
along the Suez Conal on the east (Sinai) and on the west, and by the
proposnl for finmncing the deepening of the Canal.

For these rensons, we must be ready to immediately propose even to
the World Bank (if it will hasten its readiness to nct) a comprehensive
regional development plrn, end to prowote by means of quiet metivity

the crestion of an internnticonn) esansartium to achieve this development,

The importsnee of undertoking this plan is explained in detail in my
letter to Professor M. Feldman of November 15, 1970, and January 31,

1971, which are in your posscssion.

Whet can we do in this period of "atolemate"?

“'Flfl}
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It ie possible to begin the general planning, and theore are many projects
which ecin be executed by each of the countries within their boundaries,
and through cooperation by meana of a "third party”. It is expected th:at
Isr~el will "passively cooperate®™ with the Government of Jordan in the
extcution of the same roglonal development projects that are located in
the "oecupied" territories, Tacitcooperntion is also expected from

Lebanon in the development of the Liltani project.

The regionanl developrent plan contains a grest number of economic projects
of verious sizes with respect to financinl investment. M.uny are projects
whose planning stage is short, and whose required finaneisl investment is
relatively smsll, »nd it is possible te hnsten their execution date, and
these projects are designated for execution in the initial stage of the

regional development plan.,

As has been previously mentioned, there are involwved both grest industrial
plans ond the development of' the infrastructure of the Aranva, for which the
length of the planning pericd will be long end the induatry itself is
capital-consuming. It is natursl that these pluns be included in the
second development stage. (It im entirely possible that the industrial
advantagsse of the Arava will permit pnrollel development with the Jordnn

Rift project.)

In the initial development stuge will be ineluded the development plans
relating to Jordan Rift and the Litani.

In the seeond development stame, the emphrais will be upon the development

projects of the Aravs and Eilat-Agaba,

Gaslh
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Tnitinl developuent atoge - Jordan

The deyelopment region is now divided Letween the Kingdom of Jordan; the
aren enst of the Jordan, nnd the srea west of the Jorden which is "gooupied"

by 1srael, but the plan i=s uni tary.

In the area within the Kingdom of Jordan, the development will be directly
undertaicen by the Government of Jordan, West of the Jordan in the
socupied territory, the development will be undertaken not alone under the
aezin of Israel but rather with inraeli stimulation and encouUTHEs ment.

1+ i{s re sonable to expect that "contact® will be established and quiet
cooperstion indulged in by both sides, if necess:ry by means of n "third
purty ", and it is not unlikely that there will nlso be direct contact.

At tris stage it will be possible to develop the Jordan Valley completely.

Water

e

1. Completion of the Yarmuk Dam, the atornge lake, and the conduction

of water to the fields sast nnd weat of the Jordanj
2. Hydro-electric power plaat of the Yarmuk Dam;

3, Initial plana to desnlinote the brackish waters of the springs
aceording to the reverse osmosis or glectrodialysis system or
any other system which will be availoble and suitable for this

pUIPOBG.

prriculturs and Rehabilite tion

1t is possible to begin {mmediately the operation of agriculturnl
repottleoment throuch eatablishing villeges, community centres, and
contres of azricultural industry, schools, snd sgriculturnl experiment

stations, eta.
soel5
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Rehabilitetion of the City of Jericho

It in neeesarry to rehabilitate the city to provide more suitsble topographicnl
econditions, and to plan a8 modern urban community sustsined by winter touriam

and other light industries,

Infrastricture services to the'resion such as the road system, electricity,

sanltation, and communieation must be provided.

Induatrisl eities - one of the most important projects in its own right is

thnt of the estrblishment of industrial citliea along the "green line™ on the
broin of Israneli-irsb COoperaticon, prinelpully devoted to export industries.

Lebrnon

Tha Litani Proiect

L4

Fheye sre seversl variations of the lLitani Waterfzll plen to produce hydro-
electiric enargy. Howewer, in all the plana, the water which will generate

the turbines disapresrs into the Mediterranesn Sea. We are interested in
reverting the waters of the Litani to the Jordan Rift. Thus, it would be
possible to dam the waters of the Litani nesr the river bed under topograph-
ical cireumstances which would make it posaible to produce a large water—

fell #nd to generate a hydroclecirie power station in the low bed of the rivér,
From heie, the water would flow through a tunnel to the Hula Valley and the
Jordan Hift.

Cooperntion ia possible in the planning stages and also in the execution
ptages secording to the Ierasli-Jordanisn formula. Lebanon gan build the
reservoir, the power station, and the tunnel, and Isrmel can build the
conduits to the Jordan Rift.

Y
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Iarual
Three grent development projects embe executed by larsel.

u) TIn the water aren - to cnupe less water to flow to the Sea of

Galilee, and to save the evaporsted water for irrigation purposes.

¢) To construct an rntomic power ¢omplex to produce electricity. Sites
are limited by defense conaiderntiona, There is no possibility of
constructing this project in the Arava because of 8 lrek of water
for cooling purposes, Water forsuch purposes is to be found
along the Bay of Filat snd alonz the shore of the Mediterranean
Sea but here security problems srise ms the stomic complex must

be protected from external attack.

It is possible to construct the atomic power complex in cne of the

ravines along the wost conat of the Sea of Galilee,

Such an atomic complex is wvaluable férIsrusl ps a source of electric
enerzy (not chunp) and &g an glternative to oil, and permits the
conservation of the stock of uranium to operate the complex for
a number of years. The technology of atomic complexes is extreme—

ly important teo Israel.

L

The pumped storsge hydroslectric atation on the west coast of the

Son of Galiles - it i8 poss'ble to erect in this location the firat

power station in lerael, utilizing pumped stornge, which can take
ndvantnge of non-peak hour (nizht) energy which is unussd throughout
the entire nationnl electric grid; to pump the waters of the Sea

of Galilee to the upper storoge lake, and to cruse them to flow

back the noxt duy to the power atation and produce cheap electricity
at the daily peak hours, There ie a higher rate of construction of

purped storsge power stations in the world than of nuclear power
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stutions. The trend is to combine nuclear power stations with pumped
stornge st tione in orler to fully exploit the production eapneity of

the atomic complexes for the producticn of electricity.

The propossd pumped storige station is the Tirst station in the hydro-

glectric system of the regional development scheme.

Ao for an the development plan of the Arnwa is concerned, also inoluding seversl
stegos of exccution and m waried series of development projects, I propose to

consider this at cur next meeting.

Sincerely,

8. Bur.
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August 24, 1971

Profegzsor D. Waofal

Professor A. Petchornik

The Weizmann Inatitute For Science
Hehovoth

Subjects The Jorden Rift Valley
A Challenge for Development

\J AN

Gantlemen,

At our meeting on May 15th, we conaidered the possibility of the
development in stages of the Jordan River Valley (north of the Dead Sea)
in the present political circumatances.

On the list of projects suggested, we find projects that the Jordanians
are capable of executing within their territorial Jurisdiction, and
projects that Isrsel can initiste in the western Jordan Valley (Bee the
letter of May 14, 1971).

Arava Development Plani
At our next meeting, August 24, 1971, we will consider the Arava plan.

What ure the possibilities of exeouting development plens under the

present political condition of "not peace and not war"? What can Isrszel
undertake within her bordera snd what onn Jordsn do within its territory
within the framework of an ineclusive development plan?

sl f R
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The Canal and Electric Energy: -

Ve asmmed that the Cansl fromthe Bay of Eilat anlong the Aravs would
be cut by means of a muclear fusion explosives. This method would
have mede it possible to execute the cutting of the canal in ita
entirety in a relatively ghort time, and, with a modest inveatment,
as opposed to the complex cutiing with prodigious new equipment.

And with the completion of the canal to install the hydro-electrie
plant (on a topographical level of 212 meters below Bea level) in
the southern depression of the Desd Sea.

Two limitations appear to be involved in the use of nuclear energyt -

A. The United States Government may refuse to let us participate in
the program of using niclear enerzy to execute engineering
projects becsuse Israel did not sign the "Huclear lon-Proliferation
Treaty".

In the present political situstion, the Jordanisne could arouse
international opinion against nuclear explosions along her
border which could endanger, a8 it were, Jordanian citizens.

A section of the Canzl 20 Klometers long: -

Under these circumstances, it will be possible to cut the firsteection
of the cenal, from the Bay of Filat - 20 kilometers north, by means of
conventionzl machinery. This section, @ platesu, was intended to be
constructed without using nuclear energy.

The path of the canal is entirely within the sovereign borders of
Iarasl, to be constructed independently.

The financizl investment is epproximately $100 million.

The rise in lsnd velues in 20 = 25 years will possibly increase %o
over $200 million - & sum which would cover the expenses of cutting
the cannl snd establishing an internal deep water port ita entire
length, ond also cover the development expenses of the urban
infrastructure of Eilat.

P
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cnisd]

The Bay of Eilat is g priceless trensure in the development of the
spresding tourist industry, and we must guard its besuty and prevent
its pollution. Thus, it crmnot be used as & port for the anchorage
of cargo ships mnd ¢il tonkers.

DBy constructing the censl ma a port along its entire length, it
will be posaible to guard the matural beauty of the Bay of Eilat.

Cutting the canal a distance of 20 kdlometers in the first etage,
will permit the development of an industrial area of nppmximtul;r
50,000 acres (on both sides of the canal).

Obviously, in the future, it will be possible to proceed and cut
further sections of the canal (in the direction of the Dead Sea)
either by mechnnical meena or clean fusion exploaives, without
redioactive pollution (using High Power Lasers =),

Those ocircumstonces will permit Israel to toke the initiative in
development within her soveraign.territory.

It io reasoncble to assume that the development plans within
Jordanian territory along the emnl may be activated by a third
party (the United St&ten? in the framework of the omnibus plah for
the development of the Arava,

Cheap Hlectrical Ensrgy: -

It 18 clear that, A the canal is not cut the entire length of the
Arava, and, if it does not reach the southern depression of the

Dend Sea, there is no possibility for the watera of the Bay of Eilat
to flow to the Hydroelectrie power station, end produce elsotriecity.

Under these conditions, it would not be poosible to take advantage
of the difference in haight between the levyel of the Bay of Eilat

and the depression of the Jordan Rift Valley to produce electric
ENETEY .

%) See the articel, "fusion by laser" by M.J. Lubin and A.P. Frass,
Scientific American, June 1971.

advihad
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The Mediterrnnean Sea — the Jordan Rift Valley: -

However, it is possible to produce electricity by taldng advantage
of the difference in height between the level of the Mediterranean
Sea end the Jordan Rift Valley.

Under these circumstsnces, it is possible to cut a cansl from
laifa Bay through the Jeszreel Valley to the depression (:E 0) near
Merhavia. The length of the proposed canal would be 40 kilometers.
(The maximum topographicdl grade to be cut would be 55 moters).
This work could be earried out by modern machinery.

The Hydroelectric power station (1000 - 2000 HGW) would be installed
along the topographical line of =212 metera below sea level (the shore
of the Tuture Lisan Lake) at the foot of the City of DBeisan on the
enat. The financial investment in the hydroelectric power station
under these convenient conditions (without building dms but rather
on solid ground) is lower than the price of a conventional thermal
power station, and, similarly, than a nuclear power etatlion.

From here, this low-cost electricity will be available for the
industrialization of theo Arava.

The Jegreel Valley Ilan: -

This plem could germinate some interesting results, both from the
pconomic and the political point of wview.

This plen promotes the industriaslization of the Haifa and Jegreel
Valley region, opening the area 1o international industiied, and
converts the smsll towns of Afuls and beisan into industrinl cities
and porte.

The characteristics of this region meke it appear attractive to
international industry.

SR
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From the political standpoint, a free port sone in the Jesreel Valley
for the "West Bank" territory is possible, and snother one st Beisan
for the lingdom of Jordan.

The poasibility of giving & convenient outlet to the Meddterraneen cea,
both to the citicens of the West Bank, and to King Hussein, is a welighty
reparation, both in an economical end political sense. (This outlet im
to be preferred to that via the Port of Gama, both from the point of
view of Palestinian and Isrseli intereats.).

In the future vhen the level of Lake Iisan, in the Jordan Rift Valley,
has been raised to the Flanned level (~212 meters), King Huesein will
be able to send his boats from his ports on the shorea of the lake
(e.g. Jericho) by means of two locks 1ifting the ships from the Lisan
Lake to the Jesreel Valley Cannl and the Mediterranean Sea, and, the
convers, to send boats from the Mediterranean Sea to the ports of Lisan
Lake.

Mula o5 a Port and an Industrial City: =

The Jesrcel Valley Canal is a navigation ocanal which can accommodate
in the first stage medium size boats up to 70,000 tons.

Along the Ganal, an industrial zone with selected industries requiring
water transportation can be eatsblished,

Afula can be converted into a port and an industrial city.

A free port for the West Bank opposite Jegreel and an outlet to the
Medi terransan.,

Un the ecanal, near Jezreel, it would be possible to estnblish a free
port for the West Bank with & direct outlet to the Mediterranean Sea.
the distance foom Jenin is short, and all the commerce to the VWest Banic
and to the Eingdom of Jordan would be carrded on by the Jesreel free
port = the distance between the city of Jenin snd the free port, it is
poseible to connect, by an elevated highway without any outlets to the
lsraeli road network.

T S
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e

Beisan Port and a free port for the Kinglom of Jordan: =

The cannl reaches Beisan (two idlometers north of the town) and,
thus, converta Beisan into an industriel eity and a port. (this is
a blessed gift for the eity.).

Along the cenal, it is possible to estnblish a free zone A8 A port
for the kingiom of Jordan which ie very much in need of access to
the Mediterranean Ses.

From the Hussein Bridge on the Jordan to the proposed free port is
s distence of eight kilometers which can be connected by an elevated
highuay.

The financiel investment in the proposed cenal is between 3200 - 250
million, The ihvestment in the canal may be recovered by the operstion
of the free ports, and through the increased wyalue of the land in

the industrizl zone elong the length of the canal.

It is interesting here 1o note the followling excerpt from the
New York Times, May 30, 19713

LAND COST BOOMS IN JAPAN'S HORTH

Desolate Honshu Peninsula Will Be Industrial Area

By Takashi Oka

W A fever of land speculation has been sweeping across a desolate
peninsula at the northern tip of Honshu, Japan's mein island.

The region, mow & wild, lonely landscape of sand dunmes, scrubby uplands
and barren hills, is scheduled to become in 15 years, one of Jepan's
major industrisl areas, turning out annually 20 million tons of steel
one million tons of aluminum, snd 2,400,000 tons of petrnuhuian‘h,
according to present Government plans.

O L
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"Pammers, who have been sorsbbling out A bare existence tending

patches of beana and other meager upland eropa, are being enticed to
part with their land at prices comparable with those in the big citiea -
up to $70 e square yard. So cheotic haa the situation become that last
month 150 leading Japanese companies got together with the Government

to set up a joint 1snd-purchasing corpovation.

The largest of these aress is to cover an area of 75,000 to 160,000
seres on the Shimoldta Feninsula."

Thus, it can be accepted that the value of 300,000 dunams (unimproved)
would rise from $75,000 per dunam to the astronomical sum of $22.5
billion.

Flectrigal Bnergy Balance: =

The execution of the Jesreel Valley project would permit the in-
corporation of the hydroelectric power station within the natiomal
eloctric grid. It is considered that this station would supply
electricity at pesk hours, and would make the production system
more efficient and reduce ithe unit price of electricity.

Let me remind you that three pundred billion cubic meters of water
may flow from the Mediterrmmean Sea to create Lisan Lske. If =

1,000 MGW power stetion is erectod, meeting the demand for electricity
at pesk hours, this statlon could be in operation for fifty years
until the lake reaches its planncd 1evel. Obviously, if the production
of electricity is doubled to 2,000 MGW, the lake will reach ite
planned level in twenty-five yenrs.

The trend of instslling large conventional thermal units and large
nuclear reactors mekes 1t important to incorporate the hydroelectric
Fumped Storage systenm which will exploit the unused night energy of
the system to supplement slectricity for tomorrow's needs. A pumped
storage system could generate up to 5,000 additional inatalled MGW.

tl!l! 8
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The possibility of water flowing from the Mediterranean Sea as

an uncensing water source with the possibility of regulating the flow
in the most flexible msnner to the Lisan Leke in the Jordan Rift
Valley, will pemmit the convenient and desired regulation of the entire
nationsl electric production system. It is estimated that towards the
end of the century, the production of ekectricity in Jsrael will

reach approximately 10 - 15,000 MGH.

The Storing of Energy for Emergency Porloda: -

HEydroelectric power stations with a capacity of 5,000 installed KGW

have enormous importance in emergency situations, Their yearly production
capacity is equal to a reserve of 13 million tomas of oil (approximately
$200 million). Such a quantity of oil for an emergency period would
require storage pools whose financial cost would be very large
(approximately $300-350 million). :

In emergency periods, it is possible to produce electricity at the full
cepacity of 5,000 MGW for industrisl md domestic needs,and services,
and to reduce in this manner the oil stockpile and its storage for emer-
gency periods, and, thus, to save some 500 - 550 million.

In this period of the excessive exploitation of the world's resources

of energy, such as crude oll, natursl gas, and uranium, and, in

addition to that, the ecological problems that accompany such activities
including pollution =nd the relesse of excess heat into the atmosphere,
the importance of hydroelectric plante increasee because of the unlimited
water resources of the Mediterraneun and because they are clem.

In the frmework of en overall regiooal development plan, that we are,
nnturally, interested in encournging, there are "open" alternatives to
operate one way or another, either in sccordance with the existing or
poseibly chenging political realities, or according to present or future
economic considerations.

the development initiative is in Iergel's hands, if she decides to make
use of it.

8. Gur

TEL-AVIY UNIVERNEITY BAMAT-AVIV, TEL-&WIV, TEL 412301—413203







AN AGRO-INDUSTRIAL COMPLEX IN THE ARAVA.

A MEMORANDUM

Submi tted to the ""Rehovot Group"

by Prof. D. Vofsi
The Memorandum is based on an article
published by the author in the July 1963
issue of '""Olam HaDelek'" ("Petroleum
World'). The Israel Petroleum Institute,

Tel=Aviv.




The development of the petrochemical industry began.durigg World War
Il. Up to the beginning of the forties coal provided the raw faterials base
for most organic intermediates and products. The switch-over from coal to
petroleum was stimulated by the expansion in oil refining, which made avail-
able for the chemical Industry the off-gases at a nominal price of their fuel
value. On the other hand, the appearance of polyethylene, and the large-scale
production of synthetic rubber during the war, provided a ready 'customer" for
ethylene and encouraged the development of some basic petrochemicals, such as
butadiene and styrene.

The tremendous growth of the plastics and synthetic fibers industry
during the post-war period (average yearly growth of about 15%, see, f.i.
Figs. 1 and 2), has placed increasing demands for oil-derived chemicals: this
had the effect of shifting petrochemical operations from a marginal position
in the oil refining business towards an increasingly independent status. Today
petrochemistry is almost divorced from refining, and special plants are being
constructed for the large=-scale manufacture of basic chemicals from oi] feed-
stocks.

While this expansion was taking place, the relative proportions of a
small number of dominant materials did not change appreciably over the years.
These are listed in Table |. It seems that our requirements for the "bread
and butter' products are fully met by these chemicals, and the new and more
specialized materials that keep appearing almost every year on the market,
have a marginal influence, tonnage and Dollar-wise, although their impact on
a particular application may often be incalculable (space, medical uses,
electronics, etc.). The various products of Table | are being supplied at

prices of between $100 and $2000 per metric ton.




Tahble |
Basic Chemicals Plastics Fibers Rubbers
Ethylene Polyethylene *Nylon & &.B.R.
Propene PNLEL Nylon 6,6 Polybutadiene
Butadiene Polystyrenes Polyester Natsyn
(polyisoprene)
Vinyl chloride A.B.S. Acrylic Butyl
(ethylene dichloride)
Phenal Phenolics Polyolefin
rubbers
Urea U.F. Resins
Methanol Polyamides

Cyclohexane
Acrylonitrile

Benzene-Toluene-Xylene

Thus, from the production-volume point of view, progress in the petro-=

chemical industry is reflected mainly in the development of new and more efficient

processes for the manufacture of established products, rather than in development

of novel materials.

The ever increasing production volumes and perfection of technologies
had the effect of pushing the prices of the above products on a downward trend.
However, It is now generally accepted that optimal plant-sizes have approached
a plateau and prices of chemicals are unlikely to decrease during the coming
years. Today, minimal plants that allow for production of the above materials
at "rock bottom' prices are, in the case of basic chemicals, between 50 and

400 thousand t.p.as for production of various polymers, the minimal size would




be between 10 and 100 thousand t.p.a., and for fibers = a unit producing some
2500 t.p.a. would be about minimal size to turn out a product at a competitive
price,

The obvious conclusion from all this is - that with prices approaching
an assymptote = any advantage in the highly competitive market of petrochemical
products can be gained only by heavy Investment in both, R. and D. as well as
construction of giant plants; furthermore, these plants would have to be
ammortired over a span of about seven years at most.

To appreciate the consequence of all this for a small country |ike
Israel, one has to inspect some typical data on consumption of plastics and
fibers in industrial countries. This is seen, for the U.S. market, in Fig. 1.

In an industrially developed country, consumption and production are
well balanced; exports have a marginal Influence, and are closely matched by
imports. However, in a small country with a large petrochemical industry
(Holland) the production and consumption curves do not run parallel: the former
has to follow minimum plant size requirement, and a more steeply upward trend
if it is to survive, while the latter reaches a saturation value at a lower
production level. Thus, a small country with an ambition to join the 'petro-
chemical club" has to rely mainly on exports, which may have to dispose 30% or
more of total production. This should not worry a country |ike Luxemburg,
that is part of a large common market. For Israel, however, large scale
marketing of petrochemical products would most certainly present a formidable
problem, unless they cuulq be offered at lower prices than those quoted in the
U.S. or on the Common Market.

If this is the situation with respect to the large volume products -
would it perhaps be more advisable for Ilsrael to pool Its efforts in the pro-

duction of the smaller volume specialty materials? Many of these products, f.i.




silicones, fluorine plastics, etc., can be profitably manufactured on a rather
small scale (1000 - 2000 t.p.a.) and they sell in a price range of several
Dollars rather than a few cents per 1b. The .production and price pattern Is
comparable to that of pharmaceuticals or certain pesticides. Such a production
policy is followed by Switzerland, where almost none of the low-cost petro-
chemicals is being manufactured. It has succeeded, however, in developing a
diversified industry of specialty chemicals that is almost entirely export
oriented. Indeed, Dr, Weizmann has advocated a similar course for lsrael's
chemical industry stressing the need for the intensive know-how component
rather than extensive capital investment In large-volume production of low-cost
chemicals. The low-cost chemicals could be imported and our limited material
resources should be used in upgrading them to high-value products, the main
"investment' being brain-power and specialization.

Those who are taking this approach believe, that it would be rather
easy to establish a highly specialized science-based industry in Israel. However,
the fact is that most original know-how was generated also in the large Indust-
rial countries; those who turn out the low cost petrochemicals, also manufacture
the advanced optical and electronic systems. Although invention and innovation
can be generated by relatively few individuals, it seems that the time has
passed when several Inventors could seriously affect the economic structure of
a country. The "amount' of innovation and output of original and creative
research roughly parallels the research effort nf a country, and this, in turn,

is geared to the Gross National Product.




To illustrate this point, let us take a look at our pharmaceutical
industry, or our pesticides manufacture. To the best of the author's know=
ledge, not a single original compound was developed here to date in either
of these two areas, and all products being manufactured in Israel were invented
elsewhere.

This is particularly disappointing in view of the strong position of
organic chemical research in our institutions of higher learning.

Does all this mean that Israel has little chance to dr el!>p.a competitive
Chemical Industry? Not necessarily.

The conclusion from the above outline does not mean that we ought to
iclose shop'; it does suggest, however, that we ought to plan our steps with
utmost caution, if our limited human and material resources should be put to
optimal use.

What could then be some plausible guidelines for planning our Chemical
Industry for the seventies?

Within the framework of this article, it will not be possible to present
a concise review of the various plans for our future effort .in petrochemicals
and plastics. We shall therefore confine ourselves to drawing a rough sketch,
without having the intention to present here and now a 'Plan for Development of
the Chemical Industry in Israel''.

In the quite recent past there existed a clear-cut dividing line between
the Inorganic chemical industry (fertilizers, light metals, building materials,
ceramics) and the one manufacturing organic chemicals (solvents, plastics,
pesticides, pharmaceuticals). This is no longer the case. Today, there are
no "'dividing walls" between the two; on the contrary, mutual interaction Is

cons tantly increasing, one branch of the industry becoming more interdependent




on the other. As materials and products become more sophisticated, industry
gets inevitably involved in a combination of processes and manufacturing
lines in order to meet modern demands under optimized conditions. Light
metals (aluminum, magnesium) are being joined with plastics in composites
that displace the more traditional building materials, 0il refineries are
closely linked with nitrogeneous fertilizers, and sulfuric acid production
(from petrochemical sulfur). The steel industry, that was always 1linked with
coal and tar chemicals, is now extending this interaction to the field of
plastics, which are considered a logical supplement (and sometimes even sub-
stitute) for its traditional products. More recently, new concepts are
evolving, that tend to combine the chemical Industry with the domain of ener-
getics and large-scale water desalination schemes that would create a super-
complex, whereby cost optimization with respect to energy, water and production
of basic chemicals from the sea - would be achieved.

These general trends cannot possibly by-pass even a small country
like |srael. We are committed to a course of fully developing our resources
and the establishment of a technology-based economy, that ought to bridge our
balance-of-payments gap.

Although not generously endowed by natural resources, this country
does have a certain raw-materials base on which a chemical industry can be
built. It is of interest, that the three major streams of this industry,
namely, the inorganic, the petrochemical and the energetics branches - converge

here on common grounds in a rather natural way.




THE CHEMICAL COMPLEX

Israel is rapidly becoming a factor of some importance in the ferti-
lizers market. Potash production is approaching a level of 1 M tons, and a
similar yearly production will be reached soon by the phosphate industry. The
Arad complex will soon be turning out phosphoric acid on a large scale
(150.000 t.p.a.), and the co-production of this material with potassium nitrate
{100.000 t.p.a.) in Haifa Chemicals |s already on stream. This means that we
are moving towards the manufacture of upgraded products, rather than exporting
the cheaper phosphate rock and potash. One should mention here that the tech-
nologies used in both, Arad as well as Haifa Chemicals, have originated and
were developed in this country (The |.M.|. process). Another original lsraeli
development, the Aman Process, is also coming close to industrial realjzation
(after some 30 Aman Reactors are now In operation in many foreign countries).
This process holds very considerable promise for the development of the Chemical
Industry in Israel.

The Aman Process is making use of the magnes ium-chloride containing
Dead Sea end-brines, that upon thermal decomposition produce hydrochloric acid
and magnesium oxide. This latter product is suitable for high-grade periclase
(refractories) manufacture. Concurrently with the projected manufacture of
some 100.000 t.p.a. of periclase, an effort is at present directed towards the
development of a cheap process for anhydrization of the agueous hydrochloric
acid that is being co-produced in the Aman reactor. There are already indica=
tions, that anhydrization costs should not exceed some $6 per ton of dry
product. Taking an initial cost of wet Aman hydrochloric acid as 59 per ton,
it will be possible to manufacture chlorine In Israel, on a large scale at

under 320 per ton, which would place us in a very competitive position with

respect to this most basic chemical.




It is not difficult to see how these developments would affect the
Israeli Chemical Industry. With very cheap chlorine at our disposal, we
can now make the next move and link-up the inorganic industry with the future
petrochemical refinery. This was, indeed, suggested in the master-plan of
Israel Chemicals Limited (1.C.L.). The plan envisages the setting up of a
sizeable cracking operation, that would produce ethylene at an internation-
ally competitive cost. Part of the ethylene output would be used for large-
scale manufacture of ethylene-dichloride (EDC) by comblning It with chlorine.
Thus, the cost advantage gained in chlorine manufacture due to the large-scale
implementation of the Aman Process, would place us in a competititve position
with respect to one of the basic, high-volume plastics, = PVC, that is being
manufactured by thermal cracking of EDC. Availability of cheap chlorine will
also enable the low cost manufacture of chlorinated solvents, pesticides and
certain rubbers at costs that other producers would not find it easy to compete
with.

On the other hand, the large volume of ethylene, that will be absorbed
in the production of EDC (an ICL market study has estimated this amount at
some 100,000 tons) will lay the ground for an economic cracker. Modern naphtha
crackers are designed for ethylene outputs of up to 400.000 t.p.a., but already
at an output of some 200.000 t.p.a., this product can be made at an inter-
nationally competitive cost (3.5 ¢/1b.). The excess stream of ethylene would
be used mainly for polyethylene (PE) production, with smaller amounts diverted

to such products as ethylene glycol (EG), vinyl-acetate (VA) dibrome-ethane,

etc.




The processes described so far clearly show, how the production of

petrochemical products such as PVC, PE, EG, etc., are Interco-ne-tead with

the manufacture of large volume inorganics: periclase, phnﬁphorft acid,

fertilizers. MNeedless to say, once a broad base |5 established for the pro-

duction of a few large volume basic chemicals, an intensive diversification,

so typical of the chemical industry - soon starts to operate. This happened
to almost every one of the big complexes in any country, and there is no
reason why it should not happen here.

The question should now be asked: suppose we are in a position to
build up an industry that will turn out a large array and volume of products
at competitive prices = where are we going to sell them? Should we succeed
to become members of a large common market, the problem of sales would be an
easier one - but the prospects for our inclusion are rather slim. There is
also the possibility of Joint ventures with large foreign interests, whereby
already established marketing channels may be made available for our products;
this approach has been successful occasionally, but is operative only in
selected cases. The basic difficulty still remains: we may have the potential
for establishing a big industry - but we are a country with a relatively small
number of consumers. |f our chemical industry is to depend almost entirely
on exports we are running very grave risks that no venture - capital would

be prepared to take. To avoid these risks, we must develop a local consumption

that would absorb a good share of our industrial output. |Is this feasible?

It may appear at first glance, that no matter how we try, it would
hardly be possible to broaden local consumption significantly. Even if we
reach the mark of 5 M. consumers by the end of the seventies - this is still

considered a small market when compared to the giants: Europe, the U.S. and

Japan.



On closer examination, however, the prospects for establishing a
broad base for local consumption of petrochemical products seems quite

feasible in view of future developments in agriculture as an export industry.

To achieve this aim, the production streams discussed so far will have to be
linked with an additional major factor of the economy: energy resources.

This factor is, of course, directly connected with desalination.

THE AGRO-INDUSTRIAL COMPLEX

It Is generally accepted, that future development of Israel's agri-
culture, or indeed of its economy, would depend on the development of new
water resources, since we are rapidly approaching the point of full utiliza-
tion of our conventional supplies. There is little doubt, that towards the
end of this decade at least one large sea-water desalination unit will have
to be put into operation. Whether such a unit would utilize conventional
fuel or it would run on atomic power is still an open question. However,
once large scale desalination units, exceeding a capacity of 150 M cubic
meters per annum become feasible, atomic energy will step on stage.

In a recent study carried out in the U.S. (1967 Saline Water Conver-
sion Report, U.S. Dept. of the Interior, 0.5.W. p.362) it was concluded that
in a certain situation, a large size atomic power installation may provide
optimal conditions for sea-water desalination. The requirements are:

(i) Existence of highly sophisticated techniques in agriculture

{(ii) Availability of areas suitable for intensive agriculture close

to the sea, and
(1i1) Existence of a technological infra-structure, capable of

supporting a modern power-consuming industry.




These requirements may well be met in Israel, and the conclusions
of the above Report should serve as guidelines when selection of a suitable
site for the future desalination plant is conslidered.

The site for this plant was tentatively chosen on the Mediterranean,
between the cities of Ashdod and Askalon. However, when consi“=ring, future
plans for an Agro-Industrial complex, we have to examine the second alternative
as a possible site for the Desalination Plant: The Red Sea coast in the Eilat
area.

The choice of this location for a triple-purpose plant would have
some advantages:

il Qur Mediterranean coastline is already quite congested, and placement
of an atomic power plant in the midst of an inhabited and exposed area may
involve unnecessary risks. 0On the other hand, should the Red-Sea coast be
chosen, the granite mountains, that are very close to the sea, could serve as

convenient shelter for the nuclear reactor. (v.i.)

2. The bay of Eilat has an arid hinterland that could be used for develop-
ment of highly intensive agriculture. The few settlements that were established
in the Arava have proven, that with the aid of irrigation, this area can be
converted Into a highly productive agricultural region. It could be made to
support a sizable population in the southern Negev as well as produce high

income export crops. (v.i.)

3. The availability of a natural harbour, that is already playing an
important role in our trade with Asian and African countries, will encourage
the development of a near-by heavy chemical industry. Eilat is also a terminal

for the incoming oil, and is therefore the closest source of primary petro=

chemical feed-stock.




*

On the other hand, it is possible to delliver to this area = by pipe-
Dead-Sea end brines. These would provide the feed for large scale manufacture
of magnesium metal and chlorine with the ald of low cost electricity and
imported, liquified gas (see Table 2 from Metals Week, May 1968, p.14).

Availability of cheap power and gas (for dehydration of the brine)
are a necessary condition for competitive production of magnesium, and both
could be provided in the Eilat area. Another possibility would be aluminum
production from imported East African or Australian mineral. It is more
difficult to assess the copper reserves avallable In the Tiqéa reéfnn. These
are currently estimated to last at the present production 1evellfnr some 20-25
years. |f supplemented by imported crude copper, an electrochemical refining
plant may prove a viable venture. In short, the placement of a large scale
power generating station in the Eilat Bay (v.i.) could lead to the development

of a non-ferrous-metal electrochemical complex In this area.

4, Combination of cheap hydrocarbon stock with low-rate electri; power

are the necessary prerequisites for production of cheap nitrogeneous fertilizer.
This, together with the Dead-Sea Potash and the phosphoric acid that will be
available from near-by sources, will create a basis for large-scale manufacture
of compound fertilizers that would be shipped from Eilat to areas where these

are most needed.

5. The Dead-Sea brine if conducted along the Arava would enable the
explaitation of the Ein-Yahav phosphate deposits and thelr conversion to
phosphoric acid and by-product magnesium oxide (periclase) utilizing the
Aman Process for magnesium chloride decomposition., Production of cheap hydro-
chloric acid at Timna would be another possibility. Although prices of sulfur

have recently declined very considerably, the possible substitution of sulfuric




acid by hydrochloric acid for the leaching of copper should nevertheless be
studied.

#

b. Cheap electricity may also insure competititve production of elemental
phosphorus, that together with chlorine, combine as raw-materials for the
manufacture of various pesticides. In the coming years there will be an
increased demand for these products. Indeed, it has been predicted, that by
1973, gross sales of pesticides and herbicides will exceed the total sales
value of fertilizers. With stiffening competition, the local manufacture of
phosphorus tri- and oxy-chloride may prove a key-factor in sustanining our
position in this important field, since transportation of elemental phosphorus

and/or its chlorinated derivatives is hazardous and costly.

T Finally, large-scale development ofi highly intensive agricul ture in
the Arava, using desalinized brackish waters from local underground sources
(for which cheap energy is required) and supplemented by water delivered from
the Eilat desalination plant - would create a sizable market for plastic

materials. In this way the local consumption of plastics film, pipe, building

materials (foam) etc. will grow to an extent such that local large scale pro-
duction of these materials from primary feed-stocks would become economically

justifiable.

In summary: Big-volume consumption of plastics by modern, highly-

intensive agriculture seems to us the only way whereby a basis for the develop-

ment of a petrochemical industry in Israel may be established, without taking

undue risks in relying heavily on exports. - L

Since the future of our petrochemical industry appears to be closely

|inked to the development of an Agro-Industrial complex, this latter point

merits some further elaboration.




As availability of water - and not acreage - is the limiting factor
in arid zones, future agriculture in such regions is envisaged to be developed
under closely controlled environmental conditions. One possible concept of
such a '"Photo-synthetic Factory' is presently being studied {and even imple-
mented on a moderate scale in Abou-Dhabi) by Dr. C.N. Hodges and his associates
at the Environmenta! Research Laboratory of the University of Arizona (ERLUA).
It turns out, that this form of highly intensive agriculture will be
a "hungry' customer for various plastic materials:
(1) The water distribution grid for the agricultural complex will require
a considerable quantity of pipe. So will the disposal of highly saline effluents,
that will result from desalination of brackish waters* or from the cooling

devices that will be installed in the Controlled Environment Enclosures (CEE).

(if) The CEE's that will cover guite extensive areas (whose function it will
be to prevent excessive water losses by evaporation on the one hand, while
containing a carbon-dioxide eancﬁed atmogphere for stimulated photosynthesis, =
on the other) will require considerable amounts of plastic film.

The concept of the ERLUA team for such CEE's Is of particular
interest, since the enclosures do not require costly supporting structures, as
they are supported by a slight over-pressure of the carbon-dioxide enriched,

controlled, atmosphere (Fig.2).

.

Footnote: Whether reverse-osmosis or electrodialysis techniques are used
for desalination - only part of the feed-water is desalinized. Another part

(up to 30%) is concentrated at the same time, and has to be suitably disposed

of.
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Inside these enclosures nearly tropical temperature and humidity
conditions prevail, and according to C.N. Hodges, It is possible to ralse
in these enclosures three crops per year. Oue to the high carbon-dioxide
concentration - which is maintained at a level 3 to 4 times higher than in
our atmosphere - enhanced photosynthesis produces considerably higher yields
of many selected crops.

Experiments of crop-raising in a carbon-diexide enriched atmosphere
are being carried out in this country with considerable success in some cases.
It is of interest, that a cheap source of this gas is avallable as by-product
from the Baniel process of phosphoric acid, that will be produced on a large
scale In Arad, as well as in future installations of this kind in the Ein~

Yahav area (Fig.3).

(1i1) Agricultural storage facilities, silos, silage-towers etc. are In-
creasingly being built from plastics materials (Fiber-glass reinforced plastics).
Hydroponics is also making extensive use of plastlics plant-beds and feed-solution
containers.

Modern, highly intensive agriculture is consuming appreciable amounts
of cheap protein derived from sea-organisms. The Fishing Industry, based at
the Eilat harbour will also be using large quantities of plastics; not only
fishing nets and fish-crates are nowadays made of polyethylene, but fishing
boats themselves are being constructed from fiber-glass reinforced polyester
(FRP) - on an increasing scale. This lastiitem may easily consume thousands

of tons of resin derived from petrochemical sources.

(Iv)  Export of agricultural produce is making use of large quantities of

plastic packaging materials, in the form of bottles, film and crating materials.




Large quantities of shreaded plastic film (mainly polyethylene) are consumed
for plastic bags, used in shipping of fertilizers, pesticides, fish-meal
and other products.

In summing up, we belleve that by having an Eilat-based Power-Desalination
Plant with development of an Agro-Industrial Complex in the Arava, a basis for
a petrochemical and fertilizers industry of considerable size would be estab-
lished: a significant part of [ts output would find captive use for the pro-
duction, packaging and transport of a highly upgraded quality pruduct,.'
agricultural exports. Wide use of the industrial output on the local market
will provide the base for large-volume manufacture of compound fetilizers,
pesticides, and certain intermediates and plastics, that would be sold at
competitive prices on various markets, prqurily in African and Asian countries.

The proposed nuclear'pﬂwer:béﬁed Agro-Industrial Complex is shown
diagramatically in the Synoptic diagram below (Fig.4).

The project that was described here is by no means an attempt to offer
a "General Plan for the Development of the Chemical Industry in Israel'.
Meither did we mention many other interesting possibilities that could be
integrated within the framework of the above industrial complex in a rather
logical manner. (f.i. Fluro-organics based on hydrofluoric acid, that is a
by-product In the manufacture of phosphate, will be in large demand in the
cold storage and air conditioning industries).

Should an Industrial Complex of this kind be set-up, It will not be
the only "Chemical Giant'" in the country. Israel is well placed geographically
to conduct extensive trade with east and west alike - and there js {Tttle
doubt that centers such as Haifa and Ashdod will provide focal points for

extensive chemical industries that will interact with the Southern Complex.




The industrial scheme that was outlined in these pages should be seen
as a “mental exercise', trying to describe an agro-industrial structure in
the Arava.

There are many questions that may be asked on reading these lines. |If
we speak of a considerable export trade - what about the imports, that must
balance it? What shall we Import from the Asian and African countries and
what are we to do with the imported goods?

Or, what is the point In such "mental exercises" without assessing
the sources of financing such hugh enterprises? Would our potential manpaower
resources be adeguate in order to implement a program of this size and nature?

To give a reply to these and other questions, one would need a planning
organization, that would include experts in many and varied disciplines. These
should examine various alternatives and chart the optimal course of action.

However, even before detailed plans of such an enterprise are laid on
the table we believe, that the present''thought experiment' is not an exercise
in futility. True, each item that appears in the synoptic diagram (Fig.4)
involves a multi-million Dollar investment, and integrating them all within
a complex of this magnitude would call for a tremendous effort. But, large-
scale consolidated efforts of a similar kind have been made in many countries,
and regional planning of such, and even larger scope, has transformed large,
under-developed areas into prosperous socio-economic entities. Large invest=
ments are required for big projects - but, conversely, giant projects often
attract Investment, particularly if they solve some real and pressing needs.
It is, perhaps no paradox, that in Israel It may prove more facile to secure

investment for a regional development project of this kind than for many small




and isolated propositions. A project of this scope and size will certainly
provide a challenge to our young generation = both in Israel and the diaspora,
and attract the skilled and enterprising ones, the intellectuals and pro-
fessionals, that form a major prapa}tion i; any Jewlsh community today = In

the Western countries ar ﬁﬁe Eastérn block. But it will also provide extensive
opportunities for the absorption of semi-skilled and even unskilled labor that

comprises the bulk of the Arab refugees, contained in the camps of Gaza and

in the West-bank of the Jordan.

THE SOCIO-POLITICAL SIGNIFICANCE OF THE ARAVA-REG|ONAL DEVELOPMENT PROJECT

The object of this last paragraph is to examine some socio-political
consequences that may follow from the implementation of a large-scale regional
development in the Arava.

Should a project of this magnitude be realized, It would very basically
affect the Israeli economic structure. Ope may ask: is a prqiec; é% this
kind a pressing necessity for this country? Why should we not plan our future
economic expansion on enterpreneurial activities, coupled with Government

encouragement, that would aim at establishing many small and medium sized

industfies - as we went aleng se far? Several facters combine te suppoert

a large-scale development project in lsrael:

1. Our National Debt is growing at an alarming rate. It is estimated by
the Israell Treasury (HAARETZ, 19.1.1971) that by 1975 this debt would amount
to about $5.6 Billion (instead of $2.7 Billion at the end of 1970). To meet

the chal lenge of such a hugh imbalasnce in trade and payment the econamy has




! Israel is expecting a mounting wave of Immigration. An absorptive
capacity for the forthcoming immigrants - many of these being white collar
workers, enginners and highly skilled professionals, - can be created only
by greatly expanding the economy. At the EEEE_GF such an economic pyramid
there must be a heavy Iindustry, that would provide some basic commodities

at competitive prices.

3. As was already mentioned, in addition to the expected immigration,
Israel must cope with the problem of the Arab refugees. This should be done
in a manner such, that would not endanger its own future, which means: a

solution on a regioenal baslis.

h. Finally, the Arava Is at present a barren region. Yet, its strategic
importance cannot be overemphasized. We believe that it Is of great importance,
that this strip of desert land, that leads to the port of Eilat - should be
inhabited and developed.

The Arava, although a bare desert, provides for a combination of most
Interesting features, Several of these were already mentioned above, In

addition:

(i) It is one of the regions with highest incidence of solar energy
per unit area (absence of cloudy days). This would be ideal for development
of controlled environment agriculture.

(i1) It is almost entirely uninhabited on both, the Western and Eastern
sides. The Moav Mountains on the eastern side (Jordan), although largely
barren, have considerably more rainfall in the winter, than the eastern parts

(Israel), and could, probably, be reafforested. The climate on the Moav




Plateau is good, and this region could be developed for the resettlement of

large numbers of Arab refugees, that would form many urban communities of waorkers,

supported by marginal, small scale agriculture. As will be seen below, the
inhabitants of these small towns, that would be built on the Moav Plateau,

- would be employed In the Agro-Industrial Complex (A.l.C.) of the Arava.

It seems entirely feasible to develop cheap and efficient means of transporta-
tion, that would enable the future working population of the Moav to commute
Egilz to work in the A.1.C. Thus, the bulk of these refugees would be trans-
formed into an urban, (ndustrial working community, even if many of them would
find employment in the '"‘photosynthetic factories' of this Complex. 0On the
other hand, as a cultural entity they would be glven all possibilitlies to
maintain their national and religious identity as they would be closely linked

with thelr kith and kin in the Jordan Territory.

(ii1) The Arava rift has also a topology that commands a potential for
the excavation of a water-way spanning the Eilat bay with the Dead Sea. This
possibility has been mentioned before by many, but was treated extensively by
S, Gur In his recently published book: '"The Arava Rift: A Challenge to
Development''. Discussion of the Gur Plan in the present memorandum would be
entirely beyond its scope. Several points should, nevertheless, be briefly
mentioned here in view of their relevance to the Arava A.|.L. described in
these pages.

Although the Gur Plan also calls for large scale industrial development
of the Arava (without, however, discussing agricultural development in this

area) - the Regional Project suggested by him far exceeds the present proposals.




The Gur Plan can be implemented only as an lInternational Project, involving
the consent of the Arab States, since it envisages the inundation of extensive
areas that are under Jordanlan soverelgnty. Before such consent is given
(i.e., before real peace is established) - such a plan must remain shelved.
However, should Gur's idea of excavating a canal be adopted, but
mearwhile be limited to the creation of an inland navigational canal,-without

for the time utilizing its potential as_a means for generating large scale

hydroelectric power (ca. 1000 M.W.),~ the following advantages would ensue:

k. It is assumed that consent for nuclear excavation may be obtalned
against guarantees that no damage would be done to any party bordering this
region. In such a case the construction of the canal would become an internal
Israeli project, since it would not entail any topological changes in foreign

territory.

2. A water-way would be created, admitting ocean going ships to internal
harbors close to the industrial clusters - with all the consequences that

cheap transportation will create.

3. The nuclear power generating plant, whose placement was envisaged in
the Eilat Bay (Fig.4) - could be placed in a convenient location along the
canal. This will bhave obvious advantages. Any effluents that would cause
disturbance and possibly considerable damage to the tourist trade in Eilat -
would flow into the canal, and end up In the Dead Sea, which is devoid af

any living organisms (except certain algae and bacteria). Thus, there would
be no danger of contamination via biological assimilation processes of certain

trace-isotopes.




b, The canal would provide abundant cooling water for the heavy chemical

industry of the complex, and also for desalination by the nuclear heat.

5. The water generated close to the power-station would be distributed
in an area where it is most needed - shortening considerably the water grid

and reducing pumpling-power expenditure.

6. The option would exist to use the considerable gravitational potential
for constructing a Pump-Storage Electricity Generating Plant. Should this plan
be adopted, it would not only create an excellent buffering capacity for the
Israel| overall power load, it would provide a possibility for emergency power

generation for some time, without inundating presently inhabited regions.

i Finally, it will provide a kind of natural demarkation zone between

Israel and Jordan.

On both sides of this capal there would ultimately develop an array -
of industries as well as highly intensive agriculture. There would be very
considerable interaction, with people eventually crossing the line. But there
would also remain separation, - at least as long as both sides will prefer
separation. The option for each nation to llve its life as it pleases -
would, hopefully, be given to both peoples. I

As to the more distant future - the Arava canal may some time become
part of an international water-way - In accordance with the Gur Plan. This

option would still be maintained, and it would be for the future generations

to decide whether they would like to do so.

Rehovot, February &4, 1971




CONSUMPTION, Kg/CONSUMER

Fig. 1. a and b

POPULATION, Millions

194 210 230 250
63 , ,
5155
53 |-
— 10
0
43 - z
P-ﬁ
e
o
—~77 £
33 |- S
=
o
(44
o
23 a5
T A |
1965 1S70 1975 1980
Y E AR

CONSUMPTION OF PLASTICS IN THE US.A:
TAKEN FROM MODERN PLASTICS, NOV.1968.

Growth of the Plastics and Synthetic Fibers
(From Stanford Research Institute Reports).

Estimatcd U.5. Shipments
of Synthetic Fibers
by Fiber Typa

o :
Millions of Pounds Thousands of Kstric Tons
10500
8000 g oo
5000 00
5000 oy
4000 -// 2000
300 / 5
2000 - 1000
4500
=60
1000 . N e
500 ] L]
¢ g
&6 -
4
200 100
B
=0
1ok .
5 =140
N -3
=
e 120
ol
b =
38
=15
] — 3%
1240 1950 1560 197 1950

Eouseny; Tealile Qegannn, Fie;=ctesn hy 581

Industry in the U.5.



0

e

Inflated Greenhouses.

asco Project, Univers

#

LY

Qi




Controlled Environment Enclosures: A Multi-unit Concept. (According to
C.N. Hodges, University of Arizona). ERLUA Report, Tucson, July 1967.
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Fig. 3 a and b
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(Taken from: C.N. Hodges, Controlled Environment Agriculture,

- ' University of Arizona, July ]1967).
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