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Water
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How can people
get enough clean
drinking water
to survive?
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Proced

ural Text

Look for the genre features noted below as
you read this book. Use the features to help
you understand the text.
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Directions are
usually numbered.

\_ J

The title clearly
states the topies

\

/

X

Procedural
Text

/

7

S

(

Images and

the process.

\

diagrams help show

~N

J

é )

The text tells how
to do or make
something.
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Linking words, such
as first, then, and
last, connect steps.
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Introduction

WA TE R

—Essential to Life—

1l living things need water to
survive. Up to 60 percent of

an adult human body is water.

The human brain is more than
70 percent water, and the human

lungs are more than 80 percent water.

The human body relies on water to
carry minerals to all the cells and
carry dangerous toxins out of the
body. Although human beings can

survive for several weeks without
food, the average human can onl

@

survive a few days without wa
Water is essential to su

>

If a person
does not have
access to clean
fresh drinki
water, then t

person experience

problems.

arts of the world,

a e water is difficult to obtain.

g times of drought, water can
e in short supply. After major storms

or earthquakes, water supplies can be

contaminated. When drinkable water

is scarce, people’s health suffers.



What happens when a person
runs out of water? What types of
water are safe for humans to drink?
Can a person drink any water
found in a lake, river, or stream?

This book takes an in-depth
look at how water moves through
Earth’s atmosphere. This book
considers the differences between
fresh water and salt water
and how people can remove, or
extract, salt from salt water in
order to make water safe to drink.
Lastly, this book includes several
activities and experiments you
can conduct to explore water, salt
water, and drinkable water.
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Life Stage

A Humans have different levels of water

in their bodies, depending on age.

Some: How Much Water Do Humans Need?

tional Academies
eering, and Medicine,
adult should get about

2 liters (about o.5 gallon) of water each
day. Some of this water can be obtained
from food. Getting less water than this
can cause dehydration. This is because
the average adult excretes, or releases,
about 2.5 liters (about 2/3 of a gallon) of
water every day.

<4 Two liters of water is
equal to about eight
8-ounce cups of water.

8cups



ater is a colo
liquid that cov

three qu s of

surface. Water a taste if
it contai t or mineral
conte f Earth’s oceans

contain water. Fresh water can
be found in*rivers and lakes, frozen
in glaciers and icebergs, and in other
sources. In addition, fresh water

is constantly cycling through Earth’s
atmosphere as water vapor, clouds,

and precipitation.
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A Water exists naturally on Earth in
all three states: solid (ice), liquid,
and gas (water vapor).

Because all living things need water
to survive, water is a precious resource.
Water supports plant and animal life,
but it can also corrode the hardest
steel, erode massive rocks, and more.
Furthermore, most water in its natural
state can be unsafe for people to drink.
This is either because of its salt content
or because of bacteria and other
microorganisms that live in water that
can harm people.



The Structure
of Water

All of water’s
properties are due to
its molecular structur
Each molecule of
two hydrogen atoms |
tom. These

to a single oxy
three atoms covalent bond,
meani re electrons.

e way the atoms
bond;ithe oxygen atom has a slightly
negative charge and the hydrogen
ends of the molecule have a slightly
positive charge. This causes the
hydrogen atoms in one water
molecule to be attracted to the oxygen

atoms in other water molecules.

A water molecule
(H,0) has two
hydrogen atoms

~ covalently bonded
to one oxygen atom.

This makes water an extremely
stable substance. It also gives
water the ability to dissolve other
substances, like sugars and salts,
with ease. This is why water is
known as the universal solvent.



The Water Cycle

Water is always moving through
the air, land, and sea and through the
bodies of living things. The water that
comes out of the faucet will soon flew
back into the ground, into streamis}
and into the ocean. It willeventuélly
evaporate back into thefair and then
fall to the ground as rain;snow, hail,
or sleet. This contintlous process is
called the water cyele, The water cycle
has no staxtinlg or'ending points.

Thefsundheatswater on Earth and
causes sOme water to evaporate, or
turn into vapor. Water evaporates
from oceans, lakes, rivers, and
streams. It also evaporates from soil
and transpires from trees and plants,

releasing water vapor back into the air.

Asgwater vapor rises, it cools,

cadsSing condensation. The water
vapor condenses into tiny water
droplets, and these form clouds in
the atmosphere.

The density of water droplets in
the atmosphere builds up until Earth’s
gravity pulls the water back to Earth
as precipitation. Depending on the
air temperature, precipitation falls
as rain, sleet, snow, or hail. Some
precipitation falls directly into bodies
of water. Other precipitation falls on
land, where the water is absorbed
by the soil or flows as runoff into
various bodies of water. In certain
climates, falling snow adds to
glaciers. Glaciers also melt, releasing
fresh water into the ocean, rivers, or
groundwater.



ice and snow

Water Basics

The water cycle is the process by
which water moves through Earth’s
lithosphere (Earth’s outer shell),
atmosphere (gaseous layer that surrounds
Earth), and biosphere (all living things
on Earth). The total amount of Earth’s

water is about 1.2 billion trillign liters

(326 million trillion g
amount of water on Earth heverdecreases
or increases as wate s‘through the

water cycle. ent bodies

The Water Cycle

N/
storage in

moisture over land \

evaporation from land A ¢

precipitation condensation

on land

surface

runoff _ 27 precipitation

transpiration on ocean

evaporation from ocean

b

Water circulates . t‘ groundwater outflow
throughout Earth’s groundwater storage

spheres in a never-ending

cycle powered by the sun.

groundwater flow
W

ocean water storage .

7



CHAPTER 1

Salinity

Fresh Water Versus
Salt Water

Because of water’s unique ability to be
a solvent, different things can dissolve in
it. One common mineral that dissolves
in water is salt. Around the world,
there are bodies of water that contain
significant amounts of salt. Salt water—
as the name suggests—has a much
higher level of salinity than fresh water.
Fresh water may contain traces of salt,
but the world’s oceans are an average of
3.5 percent salt.
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Bodies of Water

There are other differences
between fresh water and salt water.
Salt water has a lower freezing point.
Fresh water freezes at 0 degrees
Celsius (32 degrees Fahrenheit), and
salt water freezes at about -2 degrees
Celsius (28.4 degrees Fahrenhgit).
Salt water also has a higher

than fresh water. A cup t
esh
of'salt water

has more mass than

water—becau
has the wate ssolved salt.

Because salt denser, it has

more budyancy than fresh water. An

objec inks in fresh water may

water.

Salinity
igh Salinity Levels)

Dead Sea, Israel/
Jordan/Palestine

33.7%




Water Basics

V¥ a swimmer floating in the Dead Sea
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The Dead Sea

The Dead Sea is in the Middle East and
surrounded by the countries of Israel
and Jordan. It is one of the saltiest
bodies of water on Earth. People can
float in it without any effort.

Great Salt d States

Pacific Ocean

3.5%

*Some parts of the Great Salt Lake have a salinity as low as 6 percent.





