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Figure 1

The newest notice is that the Desalination plant for the desalination of Mediterranean seawater into drinkable water approved for

the western Galilee (Shomrat plant) [1]. The Water Authority authorized the establishment of a desalination plant in the Western Galilee

which will produce 100-200 million cubic meters per year of desalinated water. Due to the recent dry winters, there is a lack of 2.5 billion
cubic meters of water which is affected the northern region more as it does not have desalination plants at present.

The warming planet earth presents new situations; many are due to climate changes, droughts, lack of drinking water. New Perspec-

tives. One of them is the current drought in the middle east, Israel, and neighbors.

In recent years, the level of tension in the Water Authority has also decreased during low winter seasons. The desalination plants,

which are adjacent to the beaches, have begun supplying the water.

Most of the necessary drinking water - and dependence on natural water sources - has been greatly reduced. But at least about the

north of the country, there seems to be no room for optimism.

Great. New data from the Water Authority show that the cumulative water deficit in the region is the worst in the past hundred years.

The data also show that the crossing of the lower red line of Lake Kinneret has become a matter of time, a little time - already in about

three months. Besides the damage to the sources of drinking water can already be seen in the changes in natural sites in the Jordan-based
sources area.

The modern technological achievements, like tunnel drilling and multi megatons seawater desalination facilities, are one focus of at-

tention. Israel uses 75% of its domestic water supply from seawater desalination plants located on its Mediterranean seashore and red
sea shore [2-5].
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People have expressed the idea of supporting the water situation of the lake of Galilee with desalinated seawaters [6,7]. Encouraged

by the developing desalination and tunnel digging, we would like to extend this idea and suggest the watering of the Jordan valley arid
country to enforce more new inhabitants to practice agriculture there.

Here, we would like to suggest a multi-megaton seawater desalination project. This project is composed of: Water desalination plant

on the northern Mediterranean shore,
•
•

A tunnel through the Galilee mountains. From the Seashore to “the daughters of Jacob” bridge,

A canal to the hills north of the sea on Galilee, a hydroelectric power plant (200 meters waterfall) on the shores of the lake, and

use of the waters translocated from the Mediterranean after they are desalinated, for irrigation on the Jordan valley. Israel and

Jordan valley.

Figure 2: Israel Mediterranean seawater desalination plants.

The difference in energy investment – hydroelectric winning can be produced either by solar [8-11] or natural gas based electric en-

ergy generation. Israel should take the two major geographical advantages:

Short tunnel demands to reach proper location in the Jordan valley (A → B app. 60 Km.) and, The -200 (below sea level) elevation

advantage, dictating a hydroelectric plant to gain energy from the waterfall into the new allocation. (Mediterranean sea to sea of Galilee).
Use the “sweet waters” now accumulated in the recovered Sea of Galilee for irrigating the whole Jordan valley down to the Dead Sea.
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Figure 3: Water from western Galilee (Shomrat) to water the Jordan valley.

Original desalination water capacity build-up program
Plant location

Plant capacity-million m3/year
2005

Ashdod

Ashkelon
Hadera

Schafdan
Netanya

Shomrat
Total

50

50

2010

2015

50

100

50

50

100

100

50

100

280

500

50

30

a

50

50

Table 1: Israel’s capacity [3] in Mediterranean seawater desalination
The Northern Facility at SAMRAT will expand to 150 Megatons/year and will supply drinking waters to the Sea of Galilee and the

Jordan Valley Irrigation Project. Desalinated seawater is the solution for the entire region, but it is not isolated from the political situation
[12-16].

Recently, a huge water project aimed at the supplying Jerusalem with desalinated seawater which involves a long water carrying tun-

nel through the Judean mountains.
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Figure 4

Jordan Valley Municipality
Jurisdictional area council 840,000 hectares.

The main axis, which runs through the Jordan Valley, is Route 90 and connects the communities from the Almog junction, bypassing

Jericho to Beit She’an.

The second route runs through the Alon road and crosses the slopes of the Samarian mountains.

The vast majority of the residents are farmers who make their living from modern agriculture intended for export. The rate of exports,

66%, is the highest in Israel.

The farmers of the Jordan Valley have undergone a process of professionalization in recent years, while increasing and improving their

plots at the expense of dispersion in various industries.
Agriculture

The Jordan Valley has developed and modern agriculture, rich in knowledge and technology.

The farmers of the Jordan Valley and the Research and Development Unit in the Jordan Valley exploit the climatic conditions to create

an agricultural advantage on a local and global scale.

The name of the valley as the “vegetable garden of Europe” stood the test of reality, and in the winter months on the shelves of super-

markets in Europe can be found in the vegetables and flowers growing in the Jordan Valley. The greenhouses are .modern and computerized.

The main crops in the Jordan Valley:

Dates, vineyards, vegetables, spices and flowers which are mostly routed for export.
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Figure 5

The challenge of sustainable water management in semi-arid countries like Israel is magnified by the country’s geography, hydrology,

climate and trans-boundary issues. The country divided into semi-arid, arid or hyper-arid regions with at least six rainless months per
year. Rainfall variations occur from year to year, with periods of multi-year droughts or near droughts interspersed with periods of heavy

rainfall. Israel has only three main sources of renewable fresh water. The Sea of Galilee (Lake Kinneret) is the sole natural surface reservoir

located in the north of Israel. Annual rainfall averages 800 mm/year in the north and 400 mm/year in the center, which percolates down
to the Mountain and Coastal Aquifers that are tapped by wells. Average rainfall in the south ranges between 0 - 100 mm/year. Brackish
water in the southern and eastern valleys is utilized for salt-tolerant agriculture or desalinated. Further complicating Israel’s water is-

sues are year-round high levels of solar radiation causing significant surface evapotranspiration, as well as the loess soil of the southern
Negev desert, whose crust resists absorption of rainfall and runoff. Water scarcity has been of concern to Israel since its establishment in

1948. A tenfold increase in population coupled with extensive industrial growth and economic development have placed a continuous and

growing demand on Israel’s limited water resources. Climatic fluctuations accentuated by periodic drought, affect water availability while
sectorial pressures from urban development, heavy industries and agricultural fertilizers and pesticides degrade available water quality.

Israel is a world capacity in dates. It sells most of the fresh dates from the Jordan Valley to Europe and America. However economic

(dripping watering) is the irrigation system, still ca. 350000 m3/ha/year are needed for this branch of agriculture. Limited water supplies

is the main factor retarding the growth of this agricultural industry.

“White Sand Palm Dates Farms” grows around 4000 Palm Date trees, and continuously grows new farms targeting the 8000 tree mark.

We hand pollinate and hand harvest all Medjool Dates to insure top quality, in addition to processing all our products in-house with state
of the art processing and packing equipment. By eliminating all unnecessary handling of dates, we insure that our dates are kept fresh
and unscathed.
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Like any other fruit tree, date palm needs sufficient water of acceptable quality to reach its potential yield. In the Table below, quanti-

ties of water made available to date palm around the world can be seen. It is worth mentioning that all these countries use flood irrigation,
except for Israel, which uses drip irrigation.

Figure 6: Medjool Dates plantations Jordan Valley.

“Jordan River Dates” are gently hand-picked, sorted, and packed as per customer preference in preparation for shipping. We have state

of the art nursing facilities at the Jordan Valley. These facilities are equipped with climate control green houses, where we acclimatize and

grow our Palm Dates Tissue Culture in preparation for planting in our fields or selling to end users ready to be planted at the field. “White

Sand Palm Dates Farms” is the sole and exclusive distributor of French Origin & British Origin – Palm Date Tissue Culture such as Medjool,
Barhi, Khalas… etc.

Medjool: Physical Attributes
Medjool is naturally a sweet fleshy type of semi-dry dates and is considered to be the King of all dates. Dates are seasonal fruits that

are cultivated at the end of the summer season; therefore, the supply of the fresh, plump, and juicy dates are limited, whereas the semi“in Arabic, or “Tuner” in English are available throughout the تمرdried dates, so-called year. Medjool Dates is an oval- semi-cylindrical
shaped fruit, with medium to dark brown color, and a length that ranges between 3 - 6 centimeters, a diameter that ranges between 2 - 3
centimeters, and moisture content that ranges between 17% to 25%.
Recent reports regarding the refill of the sea of Galilee are grim

The lake is drying out and needs the artificial addition of sweet waters. In recent decades, due to the pumping of water from the Sea of

Galilee on the one hand, and the decrease in Sea of Galilee.

Figure 7: Jordan River and Valley.

Precipitation and water sources flowing to it on the other, the water level in the Sea of Galilee has fallen below the lower red line

(-213m below sea level). In the past, the Tiberias Municipality granted permits to various entities to develop the shores of the Sea of
Galilee for recreation and profit from areas that would become land-based and would serve for various purposes but later became controversial. In this regard, he petitions to the High Court of Justice were filed by various public bodies. 2008 The Kinneret Kinneret Association
was established to regulate the shores of the Sea of Galilee, which is intended to regulate the treatment of the shores of the Sea of Galilee,

leading to the preparation of a new national master plan TAMA 13/13, which will regulate the treatment of the shores of the Sea of Galilee.
Tourism and to what extent and where it is prohibited and should be preserved. The areas that were dried up in the past approved for this
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purpose in the old NMP 13. According to the Tiberias Municipality, drying a section of the Sea of Galilee for tourism development does
not reduce the amount of water in the lake, and when done according to professional guidelines, it does not harm its ecosystem. The Sea

of Galilee, following the rainiest week in northern Israel, and the melting of snow of the Golan Heights and Mount Hermon, the highest
recorded in two decades, reached about two meters and brought the Sea of Galilee to the upper red line.

Sweet waters management is an important increasing factor in life on planet earth. Global warming turns fertile land to ride, droughts,

lack of food and diseases are becoming the worse enemies of humanity. The major problem of sweet water supply for the wide use of

humans is addressed. Nowadays, seawaters desalination id applicable as many millions are surviving on such waters for their consumption, agricultural uses to produce food. However, It is not widespread as it should because of the major factor in its operation, the energy
still limited in amounts and expensive.

Muti-Megaton Seawater desalination needed to save the lake and irrigate the arid Jordan valley
There are energy sources that are practically inexhaustible and cheap, but the technology to harness them to seawater desalination is

still in its infancy. We would like to discuss in this paper on two sorts of energy:
•
•

Geothermal energy
Solar energy

Geothermal energy is applied today in the variant 1) in the chart below. In case the source (volcanic in most cases) The economic and

industrial potential of geothermal energy as well as its environmental risks have been pointed out in several studies. Scientists noted that
recorded accounts show uses of geothermal water for bathing, cooking and space heating by Romans, Japanese, Turks, Icelanders, Central
Europeans and the Maori of New Zealand.

Figure 8: General Scheme of Seawater desalination.
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Figure 9: Main Routes to remove salts from seawater.

This renewable energy source is used mainly for the heating of the dwelling environments of people. However, its potential for gaining

sweet waters is recognized.

The modular geothermal desalination developed employs processes through heat exchangers where seawater evaporates and con-

denses to become a potable resource for communities. The hot liquid exiting geothermal wells or ponds enters heat exchangers are located within several chambers at a lower pressure. The process continues until all the steam is collected and condensed and achieved as
a final product water without salt.

The marine liquid is 35,000 parts per million particles chloride, sodium, potassium, and other salts; which obtain in the desalination

containing five to 10 parts per million.

Regarding the cost [17] of a cubic meter of desalinated water by reverse osmosis costs about a dollar, with the hope that with this type

of technology that uses geothermal, the price can drop to 80 cents. Stressed that this project is viable thanks, to the baseload capability of
geothermal energy. The Geothermal energy sources that produce large quantities of heat are adjacent to active volcanic locations. However, Geothermal energy is gained by drilling into the earth crust, but the quantities extracted in this way are relatively limited.
Solar Energy is the number 1 on the le list of top renewable energy sources

The sun is our most powerful source of energy. Sunlight, or solar energy, can be used for heating, lighting and cooling homes and other

buildings, generating electricity, water heating, and a variety of industrial processes. The technology used to harvest the sun’s energy is
constantly evolving, including water-heating rooftop pipes, photo-voltaic cells, and mirror arrays. Rooftop panels are not intrusive, but
large arrays on the ground can compete with wildlife habitat.
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Figure 10: Solar farm based on collectors of photo-voltaic cells, mirror arrays, and solar roof panels.

Large-Scale seawater reverse osmosis (SWRO) desalination plants recently constructed in Israel. These megaton plants are operating

on electrical energy for their Reverse Osmosis pumps.

However, Current state-of-the-art SWRO plants consume between 3 and 4 kWh/m3 and emit between 1.4 and 1.8 kg CO2 (due to the

production of electric energy from fuels) per cubic meter of produced water. Even when considering that the overall energy consumption

of future SWRO plants will drop below 3 kWh/m3, the carbon footprint of large-scale desalination plants can be substantial. Hence, to
minimize greenhouse gas emissions, renewable energy sources could directly power SWRO desalination plants.

Alternatively, indirect compensation or offset measures, such as the installation of renewable energy plants that feed energy into the

grid could also power desalination plants, which would resolve problems with intermittent and variable intensities of wind and solar

sources. The megaton amounts of needs desalinated waters dictate the application of renewable non-polluting energy. Such energy is a
product of Solar, Wind and Geothermal sources (no CO2 formed). Since huge amounts of desalinated waters will be needed for the Sea of

Galilee-Jordan valley project, Solar produced electric energy will be applied.

Figure 11: Peak or maximum kilowatts of electricity generated under the standard peak conditions.

Despite the differences in location and weather, average insolation on a 1 m2 surface perpendicular to the sun anywhere on Earth is

still approximately 1,000 watts (1 kW) of solar energy on a clear day. This figure of 1,000 watts represents “peak” power or maximum
power, undiminished by fog, smog or cloud cover.
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368 Watts are either reflected away from the earth – or absorbed by the atmosphere, clouds, and sea – leaving 1about 1,000 watts (= 1

kW) per square meter that reaches the surface of the earth. Note: Solar Panels are rated based on the standard assumption of 1,000 Watts

(= 1 kilowatt or 1 kW) per square meter of sunlight strikes the panel perpendicular to the panel (at a temperature of 25˚C and a solar
spectrum and atmospheric rating of 1.5).

This rating typically is shown on the manufacturer’s data sheet as the maximum power or abbreviated as kWp.

Figure 12: Plantations of Dates in the Jordan Valley.

Steinitz: Jordan Valley is Critical to Israel’s Survival
Deputy Foreign Minister: Jordan Valley must be under Israeli sovereignty
Jordan Valley announces 10-year plan to triple population
BY TOVAH LAZAROFF
MAY 22, 2014 06:03

Strategic affairs minister warns of security risks if Israel pulls forces out from “the only possible reasonable defense line in the east,

vis-a-vis Iran and its proxies”.

Figure 13: Solar energy for Shomrat 150 megaton/year desalination plant.
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The Jordan Valley is the buffer zone needed for the defense of Israel. It is arid. Only limited agricultural products, fruits, and vegetables

are today cultivated there. However climatic advantages exist there like higher temperatures in the winter times, but the salty soil and lack
of sweet irrigation waters retard the exploitation of the full agricultural potential of the area.

The Jordan Valley, however arid, is the least demanding agricultural potential land available in the region with the opportunity to be

converted through irrigation to a blooming garden.

Factors Affecting the Development of Agriculture in the Jordan Valley - The Geographical Jordan and the special climatic conditions

of the region are what Location of the Valley Leading in the region: High temperatures allow early make agriculture an economic sector
The falling darkness, and therefore the economic return is high. spring formation and crop For the good quality of fruits, vegetables, and
flowers and Also, high solar radiation affects And relatively low humidity accelerates their growth, and the lack of precipitation Some of

contribute to low contamination from diseases, resulting in quality crops. With the Jordan these conditions make it difficult for farmers:

under a large part of the land the Valley has saline marshes that are created from salty salts that once covered the area valley. This makes
it difficult to develop vegetable crops and vineyards and causes the saline.

As a solution large amounts of recovered soil and irrigation is req Factors to be exposed affecting the Development of Agriculture in

the Jordan Valley - The Geographical Location of Jordan and the special climatic conditions of the region, are what make the Valley Lead-

ing in the region: High temperatures allow early spring agriculture an economic sector. The falling darkness, and therefore the economic

return is high. Also, formation and crop for the good quality of fruits, vegetables, and flowers and high solar radiation affects And relatively
low humidity accelerates their growth, and the lack of precipitation Some of contribute to low contamination from diseases, resulting in

quality crops. With The Jordan these conditions make it difficult for farmers: under a large part of the land The Valley has saline marshes
that are created from salty salts that once covered the area Valley. It makes it difficult to develop vegetable crops and vineyards and causes
the saline to A solution of the problem required large amounts of soil and irrigation. The be salted out. degrees on average (20 degrees
on average), turns in the summer (37 - 38 high temperature A significant disadvantage. The harsh climate - which is an advantage in the
winter).

Since the mountains in the contributes, among other things, to the prevailing winds regime Which west increase the rate of evapora-

tion and dryness (2,000 mm per year), nothing limits the possibility of raising something in the summer. Agriculture is based entirely on
which is Artificial. The farmers have two water sources. One source is water irrigation the pressure limited in quantity from Mekorot drill-

ings and is not sufficient for the seasons. Also, due to intensive pumping, the water level drops from year to year and causes brine water

and shut down pumping. Another source of water is inferior water, which is supposed to arrive in the winter from the Nablus area to the
Tirza floodwater on average (20oC - 38oC reservoir in the Gaon HaYarden region. The high-temperature degrees on average elsewhere),
turns in the winter into summer (37of - which is an A significant disadvantage. advantage in the winter).

Since The harsh climate contributes, among other things, like the prevailing winds regime the mountains in the west increase the rate

of evaporation and dryness (2,000 mm per Which limits the possibility of raising something in the summer year), nothing agriculture,

based on artificial irrigation. Today, the farmers have two water sources which is limited in quantity from Mekorot drillings and is not One
source is water The pressure. Also, due to intensive pumping, the water sufficient for the seasons Water and shut down pumping. level

drops from year to year and causes brine Which is Another source of water is inferior water, which includes floodwater supposed to arrive
in the winter from the Nablus area to the Tirza reservoir in the Gaon HaYarden region.

The Jordan Valley is inhabited in the past. However, its potential as a major agricultural food store with the desalinated seawaters

is remarkable. The needed water can be fulfilled by manufacturing, by use of modern SWRO technology, Drill ling technology through

the chalk mountains of the Galilee, taking advantage of the unique geography of Israel and the gradual drop of the terrane down to -400
meters below sea level. Not only plant-centered agriculture is to be practiced when water will be available. Also aquatic and livestock is
envisaged. The Jordan Valley can turn from an Arid country to a garden where millions could live in.
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Except for the economic blossoming; the military significance is clear as a buffer zone against attack from the east where Israel faces a

vicious enemy. The regional effort in the valley will be a guarantee for peace.

This can become a reality. It is based on renewable solar energy. SWRO technology and drilling technology. The international bank may

be the financing organ for such endeavor. The red-sea Dead sea project is in motion, let it become the next one.

Figure 14: The Gigtlik area Jordan Valley.

Figure 15: The eastern border of Israel from Space: Red Sea, Araba valley, Dead Sea, Jordan
valley.

Citation: Shimon Shatzmiller and Inbal Lapidot. “Seawater Desalination – See of Galilee Project Suggestion”. EC Agriculture 3.5 (2018):
738-752.

Seawater Desalination – See of Galilee Project Suggestion

Sea of Galilee, Golan heights (east), and Galilee mountains (west)

750

Figure 16
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Inspired by “Ben-Gurion”

Figure 17

In 1955, David Ben-Gurion summed up his credo in the speech.

http://www.haluzasmartcity.org/smartcityen-inspired_by_ben_gurion_-inspired_by_ben_gurion_
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