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atmosphere The gases around an object in
space. On Earth, this is air.

bellows A bag with handles that lets out a
flow of air when it is opened and closed.

condenses Cools and changes from a gas to
a liquid.

endangered species Kinds of animals
that will likely die out if people do not keep
them safe.

engineers Masters at planning and building
engines, machines, roads, and bridges.

environment All the living things and
conditions of a place.

generators Machines that make electricity.



gold rush A time in history when people
found gold in the ground.

gravity The force that causes objects to
move toward each other.

hydroelectric Making electricity from the
energy of flowing water.

molecule The smallest bit of matter possible
before it can be broken down into its basic
parts.

renewable Able to be replaced once it is
used up.

turbines Motors that turn by a flow of water
or air.



CHAPTER 1

WHAT 15 RYDROPOWER?

ave you ever gone rafting on a large river?

How about body surfing in the ocean? If so,
you know that water can pack a lot of power.
Moving water has energy. When we capture
and use this energy, we call it hydropower.

In the past, people used hydropower to turn
waterwheels. Now we use it to turn turbines
and to make electricity. To make electricity, the
water has to be moving fast. Sometimes we use
water flowing over a waterfall. Other times, we
build a dam so we can control the water’s flow.

Hydropower is a clean, renewable energy
source. We do not use up the water. We simply
borrow its energy.

=F



|

B

Py

ey 2 '
WP et ey ) A
s T

e e T

N
5 e
G 0 i
rm.. .._ ._...._._ ot

gl

e e

i

1

g 2™

i B

3
§
|
H
]
:
i
§




HYDROPOWER

THE WATER CYCLE

Water is always moving. Every molecule of
water on Earth is part of the water cycle. This
is the pattern of changes that water goes
through as it moves across Earth's surface and
through the atmosphere.

You can see liquid water in rivers, oceans,
and puddles. The Sun warms this water. This
makes some water molecules evaporate, or
turn into a gas called water vapor. As water
vapor rises, it cools and condenses into
clouds. When clouds get heavy, rain or snow
falls. Rain and melted snow flow into streams
and rivers. The cycle continues, powering
turbines around the world.



WHAT 15 HYDROPOWER?

— The Water Cycle

The water cycle shows how water moves
from clouds to land and back to clouds again.



an early way of using
water’s energy to
power a machine. They
were used to grind
grain and to cut wood.

ow long have people
been using water’s

power? Several thousand
years ago, people started

. using waterwheels to

capture moving water's
energy. Ancient people
used waterwheels to do
many useful things, such
as grinding grain for flour,
cutting wood, and operating
bellows for making iron.

In about 65 BCE, a Greek
poet even wrote a poem

A0



A waterwheel on the outside of a mill can turn a
millstone inside the building. This stone, at a museum
in Plymouth, Massachusetts, is grinding corn.

honoring waterwheels! People in ancient India,
China, and Syria used waterwheels, too.

Hydropower was important in American history.
It powered mills to grind grain and weave cloth. In
1880, people made electricity using a water turbine
for the first time in Grand Rapids, Michigan.

11




_ HYOROPONER TIMELINE_____
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Waterwheels are used in China to make
strong iron.

Lester Pelton invents a new kind of water
turbine. It is used to run machines during the
California gold rush.

Appleton, Wisconsin, becomes the first city
in the United States to use hydroelectricity.

The Hoover Dam starts producing electricity.

The new La Rance Tidal Barrage starts
producing electricity on the Rance River
in Brittany, France.

The US Supreme Court rules that dams
cannot flood the homes of endangered
species. Construction on the Tellico Dam in
Tennessee is held up and a fish called the
snail darter is moved.

A tidal energy system opens at the Bay of
Fundy, in Nova Scotia, Canada. It produces
enough electricity for 6,000 homes.



2008

2009

2012

2012

2016

The Portuguese put a system known as the
sea serpent into the ocean to collect wave
energy for electricity. It is removed in March
2009 to fix problems.

Scientists use wave power to move tools
around the ocean so that they can listen
to whales.

The United States is fourth in the world in
making hydroelectric power, after China,
Brazil, and Canada. The Columbia River
basin in Washington makes 44 percent of
the hydroelectricity for the United States.

The Three Gorges Dam in China becomes
the largest hydroelectric dam in the world.

Hydroelectric power is the largest source
of renewable power in the United States.
It makes more than 6 percent of the
country’s electricity.



hydroelectric plant is

a power station that
uses the energy in moving
water to make electricity.
Most of these plants are
built along big rivers. For
example, the Niagara River,
in Ontario, Canada, and
New York, supplies lots of

You can imagine the o
power of the water electricity. Every second,

that gushes over more than 530,000 gallons

Niagara Falls. (2 million liters) of water

shoot over Niagara Falls, dropping 167 feet
(51 meters). Upstream and downstream,

4.



USING WATER TO MAHE ELECTRICITY

hydroelectric
plants produce
electricity.

If a river
does not have
a waterfall,
engineers may
build a dam. The
dam holds back
a river's water
and forms a body

Water goes through a dam
along the Niagara River in
of water called a New York. A power plant uses

reservoir or a lake the water’s energy to make
behind the dam. electricity.

Dam operators let water out through pipes in
the dam walls. The falling water spins turbines.
These turbines turn generators that make
electricity.

.



HYDROPOWER

LAKE MEAD AND THE HOOVER DAM

The Hoover Dam, on the Colorado River
between Colorado and Nevada, has a huge
hydroelectric plant. This big dam is 726 feet
(221 meters) tall. When the dam was first built,
the Colorado River filled up the reservaoir,
called Lake Mead. Lake Mead is 110 miles
(177 kilometers) long.

To get electricity, engineers let water from
Lake Mead flow into pipes. The water falls,
spinning turbines that make electricity. The
water then continues down the Colorado River.
The Hoover Dam produces enough electricity to
power a city of 750,000 people. The electricity
goes to Arizona, California, and Nevada.

16






CHAPTER 4

HATER HAVES
IR ENERGY

henever the wind pushes on water,

waves are formed. Waves are another
form of water energy. Some engineers use
these water waves to make electricity. One
way is to build channels that force waves
together. The waves get more powerful and
can turn turbines, which generate electricity.

Another system uses buoys, or floats, with

special pumps inside. The buoys change the
bobbing energy of the waves into electricity.
The electricity travels to the shore through
wires running along the ocean floor. The US
Marine Corp set up buoys in Hawaii to supply
power for a base.

18



WATER WAVES FOR ENERGY

ENERGY FROM
THE TIDES

Scientists have also
found ways to make
electricity from the
tides. Tides are
changes in water level
at the seashore and in
tidal rivers, that happe
several times a day.
They are created by
the tug of the moon's
gravity on the oceans
In France, people
make electricity using
barrage, or small dam.
When the tide comes

COPYRIGHT SN T ]r-Hm shing,
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A large buoy that
floats off the coast of
Hawaii turns energy
from the waves into
electrical power.




HYDROPOWER

When placed in the water, this
large tidal energy turbine will
actlike an underwater windm
The moving water, due to the
tides, will turn the turbines to
make electricity.

in, water is caught
in the dam. The
water then goes
out slowly, spinning
turbines on its

way. This system

. produces enough

power for 200,000
homes.

Engineers in
the Philippines are
planning a tidal
fence. It would use
a line of underwater
turbines to produce
electricity from
the rising and
falling tides.



CHAPTER 5

oILL THINGS T0
- THINR ABOUT

s hydroelectric power safe
for the environment?
After all, the power is
clean and renewable.
Yet, it can still hurt the
environment. Building big v
dams floods large areas  *© W
with water. These places Tidal farms will have
were once home to plants, turbines in the water, like

_ _ the one shown here, that
animals, and, sometimes, are connected to a power

people. In some cases, grid on land that makes

. lectricity.
the dams mean millions Bl

of people have to leave when their town gets
flooded with water upstream of the dam.

.8l



HYDROPOWER

Dams also make it hard for fish to move. Some
hydroelectric plants build fish ladders, which help fish
move past the dam. Dams can also cause mudslides.
If the new lake is put in a spot that cannot hold up the
water's weight, ground at the lake's edges can cave in.

HYDROPOWER AND THE FUTURE

Most of Earth is covered with water, so scientists
will keep finding new ways to capture its energy.
Small dams are one idea. They cause fewer
environmental problems than large dams. There
are also tiny hydroelectric systems that villages
use to produce a little electricity.

Engineers want to capture the energy in small
waves, too. One system uses a water-filled tube
called the Anaconda. When the water ripples,

a bulge forms, moves down the tube, and spins
a turbine. The turbine powers a generator. VWho
knows what the next form of hydropower will be?

o0
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Book IndeXx

Hydropower

Hydropower Colin Grady. Saving the Planet Through Green Energy
New York, NY: Enslow, 2017. 24 pp.

In this book, readers will learn about hydropower throughout
history and find out about the water cycle. Reading about how
this clean energy source is used today and what the future of
hydropower may look like will educate young readers about
renewable energy fueled by water.
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