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Springs are categorized into several types
based on the nature of their flow. The two
most common types of springs are layer springs
and fault springs. The difference between
these two types is in the manner the water
issues from the spring. Hot springs are yet
another type, but less common.

Layer spring - A layer spring is one where
the water comes to the surface at the point
where the boundary between the saturated
aquifer layer and the impermeable aquiclude
layer is exposed. Examples of such springs
are the springs of Wadi Qilt, Ein Geddi and
springs in the Moab Mountains.

Fault spring – A fault spring is one where
the water flowing in a confined aquifer reaches
a fault (crack) that places impermeable rock
facing the water bearing permeable rock. The
water then rises along the fault until it bursts
to the surface. Examples of fault springs are
the springs of Gilboa, Jericho, and various
springs along the shores of the Dead Sea.

Hot spring - sometimes ground water flowing
in an aquifer reaches great depths, where the
rock layer is usually hotter. The water that
comes in contact with the rocks is heated,
and when it bursts to the surface, creates a
hot spring, usually rich in various minerals.
Examples of such springs are Hamey Zohar,
Hamam Al Maliach and Hamamat Ma’ayan.
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ACTIVITY 7

A Spring from a Bottle
A. Take a clear plastic bottle more than 20 cm high.
Measure 10cm from the bottom and punch through a hole of
1 - 2 cm in diameter.
B. Fill the bottle with a layer of about 10cm of clay soil (material
used for ceramic work will do here). Tilt the surface of the
layer at an angle so that the top of the clay would end
opposite the hole that you made.
C. Above this layer, fill the bottle with 10cm of sand.
D. Pour water slowly through the bottle’s mouth and look at the
hole you put in the bottle. The water “issuing” from the hole
is an example of a layer spring!

INTERNET

For more information on springs in our region, refer to the
“Water Facts” section on the WaterCare Web Site at:
www.watercare.org.

Water pools in Nahal Zin fed mainly by the Ein Zin springs in the Negev.
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Catching Water in Your Hands: Capturing Floodwater
Floodwater is defined as water that flows as surface water in streams (wadis) and down mountain slopes
after heavy rains. At times, flood flows are powerful and sudden, which makes it very difficult to trap
the floodwater.
Dams have been built on riverbeds since ancient times in order to meet a variety of needs including flood
control, water storage, and water diversion. All through history, inhabitants employed different mechanisms
and means to try to control flood waters, chief among them were constructing artificial reservoirs and
diverting water flow. Artificial reservoirs were built next to the dams and from there the water was diverted
and used to water the fields. As noted, today the artificial reservoirs of floodwater are also utilized for
enriching the ground water.
The decision to build dams and reservoirs is guided by many considerations:
a. Cost of constructing and operating a dam and the adjacent reservoir.
b. Quantity of water that could be impounded by them.
c. Frequency of floods in the area of the stream.
d. The engineering possibility/feasibility of building a dam as opposed to diversion devices.
e. Possibility of sealing the bottom of the reservoir so that it would be possible to store the water for a
long time before it percolates into the ground.
f. Proximity of the reservoir to agricultural land that requires additional water during the dry season.

Heavy rains falling on the watershed of desert streams, often produce fierce floods.
This is an impressive and at times dangerous phenomenon. The flood sometimes is so
powerful that the floodwater carries everything before it, including large boulders and
sections of roads.
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Plastic film in floodwater collection reservoir prevents percolation of water into the ground.
This water reservoir, constructed by damming the Al Kofrein stream,
collects floodwater from the entire surrounding area.
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Without Help from the Heavens: Alternative Water Sources
You May Breathe Freely: Purifying Waste Water
Naturally and understandably, we make great efforts to get rid of sewage water, to drive it away from
us (and our nose) - as far as possible. The idea of reusing the water that we already used once
provokes in most of us a “natural” objection. Nevertheless, when facing an impending water shortage,
we have little choice but to stop and think how we can utilize every water resource.
Sewage water contains a certain amount of pollutants. With the aid of modern technology, most
of the pollutants can be removed from the water. Purified sewage water can be re-used for different
purposes, depending upon its final quality, i.e., according to the level of the treatment process it
underwent. Purifying sewage water is important not only for using it for irrigation, but also for
preserving the environment and landscape, and for preventing health hazards to human beings.
The importance of recycled sewage water as an alternative water source is increasing constantly.
This source is not dependent on “blessings” from the sky, but rather on our technological ability –
and here, the sky is the limit…

Purification Process in a Waste Water Treatment Plant
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Wiper system in the
pretreatment area

Grit collection system in
the pretreatment area

Stage 1: Pretreatment
Pretreatment consists of mechanical
filtering and removal of floating objects
such as boards, plastic bags, rags, oils,
as well as settling out stones, sand, etc.
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Segments of the reactor
system (biological aeration)

Stage 2: Biological Aeration Tanks (Reactors)
Tanks equipped with large aerators introduce
oxygen into the sewage. The oxygen enables
bacteria to digest the pollutant materials.
After 12 hours, the liquid, rich with “well fed”
bacteria, is transferred to clarification tanks.

Purified water is used mainly for two purposes:
A. Irrigating agricultural crops (see page 68):
Water used in agriculture (irrigation) goes
through a careful purification process and
continuous monitoring to ensure that it doesn’t
contain pathogens that could cause diseases,
and toxic minerals that could endanger public
health. A portion of the purified water can be
used for recharging ground water. However,
care should be taken to monitor the level of
purification before the water percolates into
ground water in the region.
B. Reducing pollution levels in streams: In certain
places, purified water is directed to streams in
order to maintain a minimum flow rate that will
support the flora and fauna. It also may be
used to reduce environmental pollution by
diluting wastewater that comes from other
sources. This dilution process also will help
reduce the risk of polluting ground water.

Waste water purification facility
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One of the clarification tanks

Stage 3: Clarification Tanks
The function of the clarification tanks is to
separate the sludge (bacteria biomass) from
the water by natural settling
(sedimentation). Rakes moving over the
tank floor scrape the sludge. Part of the
sludge is returned to the Stage 2 process.

Aerial view of the facility

Stage 4: Recharging
At the end of the process the effluent (purified
water) is allowed to infiltrate through sandy soil
into the ground water aquifer. Passage through
sand filters and disinfects the liquid. The infiltrated
effluent (purified water) remains in the soil for
about 400 days before it may be pumped for use.
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Should We Add a Spoonful of Sugar: Desalination of Salt Water
We may look at the ocean surrounding us and dream. If we could use just a bit of its “endless” water we could
solve the region’s water problem. Our reservoirs already have reached the limits of their ability to supply our
water needs. As we face the future (already here tomorrow!), we will be forced to find new solutions for the
problems associated with water shortage. One such solution may be desalination, defined as the extraction
of salt from saltwater and transforming it into potable water.
Saltwater exists in almost infinite quantities in the world’s oceans and seas. Continents also contain a lot of
brackish water – water in which the concentration of dissolved minerals is too high for household consumption,
yet far less than that of seawater. Brackish water exists in relatively limited quantities in many of the aquifers
in our region. Desalination of brackish water is cheaper than desalination of seawater. There are several
desalination methods, the major ones being:
1. Thermal distillation – Saltwater is heated until it evaporates. The saltfree vapors then are condensed back into freshwater which is collected
into separate containers.
2. Reverse osmosis – Filtering by means of selective membranes. In this
method, strong pressure is exerted on saltwater located on one side of a
semi-permeable membrane. The high pressure causes the water to move
through the membrane, but the salt molecules are too large and remain
on the other side.
At present, all desalination techniques require vast amounts of energy and
are very costly to operate. Desalination seems at times like a tangible dream,
but this dream poses, in addition to the problem of cost, a few questions
related to environmental quality: How much will we increase air pollution
by burning fuel for the desalination processes? How will the coastal environment
change as a result of the construction of such large desalination facilities?
Where will we transport the highly salty water remaining after the desalination
process? Desalination is a realistic solution but the dream of large quantities
of desalinated water - “the endless water reservoirs of the oceans” must not
distract us from an urgent obligation to save water.

A small-scale desalination device.
Desalinated water is being used to
irrigate a banana plantation in the
Jordan Valley.
¥∏

Extracting Every Drop: Collecting Water from Roofs
Many people in the region used to collect rainwater and store it in
cisterns for later domestic use. In recent years however, most people
have stopped this tradition since they have gained access to national
water networks. However, the current water shortage has motivated
many people to return to the tradition of collecting rainwater, which
is encouraged by local authorities. Rainwater falling on the house
roof during the winter is collected by drains and flows into a storage
cistern located under the house or in the yard. It is of course
necessary to take care to keep the cistern or storage tank clean, so
that it also would be possible to use the water for drinking and
cooking, and not only for irrigation.

Collecting water from
the house roof. The
flowering trees are
irrigated with this water
throughout the year.

Ground water Basins
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Principal Streams in the Region

Wadi Wala

Wadi Mujib

Yarqon River

Neqarot River

0

Alexander River

100

Zarqa River

200

Yarmouk River at Adasiyia

300

Lower Jordan River

400

Yarmouk River at Maqaren

500

Upper Jordan River

Look at the precipitation
map (on page 13) and the
attached diagrams. Compare
the precipitation quantity
in the various areas to the
quantities of surface water
and ground water in the
same areas.
What conclusion can be
reached from this
comparison?
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And to summarize…

millions of m3 per annum

ACTIVITY 8

millions of m3 per annum
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CHAPTER 2: WATER FOR LIFE
Water Uses
Human Beings use water to meet their daily needs in almost every sphere of life:
Domestic use — Cooking, washing clothes, bathing, toilet flushing, and cleaning.
This includes water uses in both governmental and private organizations and institutions
such as schools, hospitals, hotels, and public parks.
Agriculture — for irrigating plants and watering animals.
Industry — in the manufacturing processes of many products and for cooling purposes.
Segmentation diagram of water use

6%
64%

Domestic
Agricultural
Industrial

Agricultural use: Irrigating crops
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30%

Industrial use: Plant manufacturing
home cleaning materials

Domestic use: Washing dishes
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Water For Home Use
Water… To Life!
We, the living creatures, from the smallest of buds to the largest of mammals, may appear solid, but our
bodies consist mainly of water. Water is of tremendous importance in the cell-building process in the bodies
of all living creatures. It possesses qualities essential for the existence of life: as it flows and it dissolves
substances. These qualities constitute the basis of the metabolic exchange processes, in which food materials
are carried to every cell of the body, and in which all waste materials are removed. The living processes taking
place in our body maintain a water equilibrium: each day our body needs to consume water in order to
compensate for its loss through bodily excretions. We accomplish this by drinking liquids and eating “solid”
food that contains water as well.

Input

Output

drink
50%
food
40%
various body proccesses* 10%

Exhalation
Persipiration
Urine & excrement

15%
25%
60%

(* Primarily water formed by chemical reaction of food materials with oxygen)

A person consumes 3 liters of water per day on the average in comfortable and temperate weather.
A human being can live without food for a month, but cannot survive without water for more than a few days.
Loss of 1% of the body’s water produces the sensation of thirst.
Loss of 5% of the body’s water in the body leads to blackout, loss of consciousness.
Loss of 10% of the body’s water may cause death.
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We Need More and More:
Domestic Water Consumption
Three liters of water (you can put such
a container on your desk) will suffice to
maintain anyone’s water equilibrium for
one day. It is impossible to cut back the
daily water intake required for our
biological existence, but it certainly is
possible to control the amount of water
used for our everyday needs. How will
we be able to change the ways we use
water in all areas of our lives in order to
save and preserve it?

10%

23%

5%

34%

28%

Distribution of domestic water use
Laundry
Dishwashing and cooking
Washing (bathroom sink + shower)
Flushing toilet
Common consumption (gardening, washing cars, etc.)

ACTIVITY 1

The Day the Tap Ran Dry

A. In the middle of summer…
Let’s assume that due to a malfunction in a municipal water pipe, the city council
announces that the neighborhood water system needs to be renovated. As a result,
the water supply was shut off for a few days. Instead, the municipality placed a water
tank in the center of your neighborhood. Every resident was given a quota of three
liters of water per day.
Make a list of all activities and occupations you will need to give up until water supply
is resumed. Remember to include all activities related to water consumption that are
conducted in the family home.
B.

A moment before… and a moment after…
Check your home water meter after one week of normal water usage (at the beginning
of the week and at its end). How many liters did your family consume that week?
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Society, Culture and Water:
Growth in Water Consumption in Our Time
The world’s population is increasing naturally over the course of time and
our region is no exception. Each newborn baby gets his/her daily bottle
of water, and grows up to become part of an increasingly modernized
world that consumes more and more water. In the last hundred years the
world’s population has increased by a factor of 4. Water consumption
during the same time has grown by a factor of 9! How can we explain this
discrepancy between the increase in population and the increase in water
consumption?
The explanation for this difference lies in the fact that water consumption
rises not only as a result of natural human population growth, but also
as a result of the level of technological development of human society.
For example, 400,000 liters of water are required to manufacture a single
passenger car. Every year millions of new passenger cars appear on roads
and highways (a century ago there were no cars whose manufacture
consumed so much water). Both the manufacture of technological devices
and their use are developing at an astonishing pace — from the manufacture
of cars to the use of washing machines and dishwashers. This rapid
development creates an increasing demand for water.
Furthermore, the modern and heavily populated society in which we live
founded public institutions and services in order to supply our social,
cultural and aesthetic needs - hospitals, schools, hotels, shopping and
entertainment centers, parks and sports facilities, etc. — all of which
consume a lot of water.
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73%

2%
3%
3%
3%
4%
6%

6%

“Pie” showing average water use in
a typical town in the region

Residential and private gardens 73%
Commercial and industrial 6%
Public gardens and parks 6%
Educational institutions 4%
Public institutions 3%
Construction 3%
Hotels and recreation 2.5%
Sports facilities 2%

ACTIVITY 2

For all these needs, we “pay” with water

1.

Walk around (your neighborhood, village) and conduct a survey of all public places
where water is used (not domestic). Don’t overlook places where only one tap is
located (fire hydrant, for example).

2.

Conduct a class discussion: Which of the water needs supplied to us by the community
are in your opinion essential for the proper functioning of society? Which of the
needs are luxuries and can be given up?
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Water flowing through the pipes of time
In our region, water has been scarce since the dawn of time, and water demands of the population are
increasing. The peoples of the region are constantly challenged by these facts and are forced to deal
with water issues such as: developing, building, and maintaining water systems for drinking, irrigation
and other needs, as well as storing and conveying water from places rich in water to dry places. Water
plays a major role in the history and culture of the people of the region. This is demonstrated in the
fact that the topic is in the holy scriptures of all religions that originated here, and in tales, traditions
and customs which are an inseparable part of life in this land. The following three stories express the
importance of water to the region’s residents.

Water sharing - a religious duty
Most people in the countryside stopped collecting rainwater in their private cisterns ever since they were
connected to a national water network. A man from a small eastern village remains the exception to
this rule, as he continues to collect rainwater in addition to water he receives from a national network.
The villager and members of his household used the rainwater for drinking and cooking. One summer
month, the national network malfunctioned and ceased to provide water to the villages. As most villagers
had become dependent on the network, they all went to the man who still adhered to the old method
and asked for water. When he found them standing outside his home, he instructed each family to bring
a bucket which he would kindly fill with his reserve of collected rainwater. The man implored the others
to use the water sparingly. One of the villagers surprised by his generosity asked him why he had opened
his well to all the villagers? He replied that he was not doing them a favor; rather, he was fulfilling a
religious duty that encourages people to cooperate in daily life needs. The man then urged the others
to return to the tradition of collecting rainwater.
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