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introduction

'!Ebu may be surprised to learn that you can walk on water.
It is true because there is water in the ground you walk on.
In this book, you will learn about water and soil by doing
experiments. You will discover that water is always on the
move. It can move from the ground into the air. But then it
falls back to Earth as rain. You will learn about the different
types of soil. You will see how water can move soil. You will
watch seeds grow in different soils. You will learn about all
these things and much, much more.

Entering a Science Fair

Most of the experiments in this book have ideas for
science fair projects. However, judges at science fairs like
experiments that are creative, so do not simply copy an
experiment from this book. Start with one of the ideas
suggested and make a project of your own. Choose
something you really like and want to know more about.
It will be more interesting to you. And it can lead to a
creative experiment that you plan and carry out.

Before entering a science fair, read one or more of the
books about this subject listed under Further Reading.
They will give you helpful hints and lots of useful
information about science fairs.



Science Fair Projects About Water and Soil

Safety First

To do experiments safely, always follow these rules:
Do experiments under adult supervision.

Read all instructions carefully. If you have questions,
check with the adult.

IN (=

Be serious when experimenting. Fooling around
can be dangerous to you and to others.

(W

(B

Keep the area where you work clean and organized.
When you have finished, clean up and put all of
your materials away.



Water and
Evaporation

teaspoon aluminum foil
water eyedropper

medicine cup petroleum jelly

blue food
coloring

Does water ever disappear? What do think will
happen to a drop of water left open to the air?
Write down your ideas and your reasons for them.
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Put one teaspoonful of water in a medicine cup. Add
two drops of blue food coloring to the water.

Place a smooth piece of aluminum foil on a counter.
Using an eyedropper, put two separate drops of the
blue water on the aluminum foil. The drops should
be at least two inches (five centimeters) apart.

Empty the medicine cup. Cover the rim of the cup

with petroleum jelly. Then turn the cup upside down.
Put it over one of the drops. The jelly should make an
air-tight seal around the drop.

Rinse the eyedropper with water.
Then place a drop of clear water on
the aluminum foil.

Look at all three drops every hour
or so throughout the day.
What changes take
place? Can you
explain the changes
you see?

Aluminum foil



Water and Evaporation

Water and Evaporation:
The Facts

The uncovered drops slowly disappeared. Why? Because

liquid water slowly changes to a gas and mixes with air. We
say it evaporates. Only a small amount of the covered drop
evaporated. There was not enough air around it to take up

even a drop of water. >
Particles of liquid o Water
water are close together. ‘ ¥\ ‘ molecules
But they are moving. \. that became
The faster-moving ones /. .\ ./ agas
break away from the
others. They move apart,
become a gas, and mix Evaporation
with air.
The solid blue dye
(food coloring) was
left on the aluminum.
vOW
The dye particles do '“. ." L
not move fast enough ..... ..... q
to separate from one o0 .... -
Liquid water
another. After the 200000 molecules
® o0
water evaporated, the Y ) ®
dye was left behind. »
AL L
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Water Moving

All Around Earth

plastic box about water
the size of a shoe warm place
box bright sunlight

plasticwrap rubber band
stones

What do you think happens to water that
evaporates into the air? Write down your ideas
and your reasons for them.



Water Mowing All Around Earth

Water drop Plastic wrap

Rubber
band

"--\--_____'

Find a plastic box about the size of a shoe box. Put the
box in a warm place. Let bright sunlight shine on it.

U
2

Add stones to one end of the box. The stones
represent mountains and soil. Then add an inch or
two of water. Water should cover the bottom of the
box. The water represents lakes, rivers, and oceans.

11



Science Fair Projects About Water and Soil

12

(x

Cover the top of the box with plastic wrap. Seal it
with a rubber band as shown.

Look at the box now and then for several hours.
Over time you will see water drops forming on the
underside of the plastic wrap. Where do you think
the water came from? Write down your ideas and
your reasons for them.

)

(&1

Look closely. You will see some of the drops grow
bigger. They will fall as “rain” on the land and
water below.

Water Moving All Around Earth:
The Facts

You made a model of the water cycle. Water evaporates
from Earth’s surface. It enters the air as a gas. When the
gas cools, the particles of water move slower. These slower
particles bump into one another. They may stick together
and become tiny droplets of water. The tiny droplets form
clouds. These droplets may grow and fall as raindrops. All
of Earth's water eventually falls as rain. And all this water
will eventually evaporate again. It is called a cycle because
it happens over and over again.



Water Mowing All Around Earth

clouds <

»
’

Water rises
as a gas.

Idealfor)YourlSciencelFair,

\o Design your own way of showing
how the water cycle works.

\ 0NN AW K
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What Is Soil
Made Of?

shovel

field, garden, or safe open space
clear plastic cups

marking pen

white paper

magnifying glass

water



What Is Soil Made 0f?

What do you think makes up soil? Write down
your ideas and your reasons for them.

N

(W

et sYinvestigate!

=

";:,'r To
s R,
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Ask an adult to help you dig a hole in a field,
garden, or safe open space. Make your hole one
foot or more deep, so that you can see its sides.
Look at the sides of the hole. Can you see layers of
soil? Do the layers have different colors? What is
the color of the top layer?

Collect a sample of soil from each layer. Put the
samples in clear plastic cups. Label the cups with
the layer and take them home with you.

Feel the soil samples. Do any feel gritty? Sticky?
Smooth?

Spread a small amount of soil from each sample
on a sheet of white paper. Use a magnifying glass
to look at the soils. What do you see? Do some
samples have bigger particles than others?

15



Science Fair Projects About Water and Soil
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5 Slowly pour water into
the cups that hold the
soil samples. What do
you observe? Do you see
bubbles coming out of
the soil? What do you
think might be causing

the bubbles? Write down
your ideas and your
reasons for them. I T

Soil

_—

N

What Is Soil Made 0f? The Facls

Most soils are layered. The top layer (topsoil) is usually
dark. It contains the remains of living things—rotted
leaves, bark, dead plants. These remains are called organic
matter. Subsoils are usually lighter.

Soil is made from rocks that have broken into tiny
particles. Sandy soil feels gritty. It has the largest soil
particles. Silty soil feels smooth. Soil with lots of clay feels
sticky. Its particles are very small.




When you added water to the soils, you probably saw
bubbles of air come out. Air was between the soil particles.
The water pushed the air out. Good soil contains air. Plant
roots need the air to live.

IdeasjforjiVouriScience]Fair,

\o/ What fraction of dry sand is actually air? Do an
experiment to find out.

\>/ Measure the depth of topsoil in different places.
Where is it deepest? Least deep? Can you
explain why?

17



A Look at
Soil Types

different soils such clear plastic cups
as sand, gravel, nail

potting soil, measuring cup
topsoil, clay soil,

and garden soil

marking pen

wooden coffee

stirrers or Popsicle
warm, dry place cticks

large (8-0z) paper
or Styrofoam cups

newspapers

COPARHGHT S0AT Aot Garcnes



A Look at Soil Types

Soil must hold water for plants to grow. What
types of soil do you think hold water the best?
Write down your ideas and your reasons for them.

'JCEY K

1 Collect different soils such as sand, gravel, potting soil,
topsoil, clay soil, and garden soil.

2 Putseveral cups of each soil on separate newspapers.
Spread the soils. Let them dry in a warm place for
a week.

(x

Find a paper cup for each soil. Use a nail to punch
holes in and around the bottom centers of the cups
(see drawing on next page). Label each paper cup
with the name of the soil it will hold. Measure one cup
of each dry soil and place it into its paper cup.

(B

Put each cup of soil on top of an empty, clear, plastic
cup as shown. Wooden coffee stirrers or Popsicle
sticks can support the cups. Put the supports under
the outer edges of the cups'bottoms (see drawing).

19



Ef Slowly pour one cup of water onto
each soil. Let the extra water drip
into the lower cups. Once the
dripping stops, look
at the water levels
in each clear cup.
Which soil soaked up

the most water? The

least water?
O 0
o ©¢
O Soil inside
paper or
Styrofoam
cup
Bottom
of the
cup that

holds soil




A Look at Soil Types

A Look at Soil Types: The Facts

Clay holds water very well. Soils with lots of clay hold a lot
of water. Sand and gravel do not hold water well. Gravel
and sandy soil are used for good drainage. They let water
run through them. Potting soil, topsoil, and garden soil
hold water and allow plants to grow. How much they hold
depends on the amount of clay they contain. Clay makes
up about one-fourth (1/4) of soils good for growing plants.

Grass

Topsoil

Gravel




Soil
Particles

topsoil
subsoils
plastic container

tall, clear quart jar
water

paper towel
level surface

COPARHGHT S0AT Aot Garcnes



Soil is often carried away by water in streams
or by floods. At some point, the particles of soil
settle out of the water. What do you think will
happen to soil if it is shaken up in water and
then left to settle? Write down your ideas and
your reasons for them.

Mix together some topsoil and some subsoils in a
plastic container. Fill a tall, clear quart jar about one-
third of the way with the soil mixture. Then nearly fill
the jar with water.

{ mh

Put the cover on the jar. Shake the jar for one minute.

(WIN

Put the jar on a folded paper towel on a level surface.
Let the soil particles settle overnight.

Did any of the soil particles float? If they did, what
do you think they are?

Where are the biggest particles? The smallest?

Some particles of clay are so small they may
not settle out. They will give the water a cloudy
appearance. Were there tiny clay particles in the sail
you tested? How do you know?

23



Are there
floaters?

Is the
water
cloudy?

Settled soil

Soil Particles: The Facts

Large, heavy particles such as gravel and sand settle out
of water first. They fall faster through the water. Smaller,
lighter particles of silt and clay fall more slowly. They will
settle on top of the sand and gravel. If the water remains
cloudy after several days, the soil contained small clay
particles. These particles, like dust in air, remain mixed in
or suspended in the water. You may have found small bits
of organic matter floating on the water. These would be
tiny pieces of leaves, grass, wood, insects, and so on.



Soil Particles

Organic matter
may float.

Very small
particles
may remain
inwater.

Smaller, lighter
particles

fall out more
slowly.

Large, heavy
particles

fall out the
fastest.

Ideajfor)YourlScience]Fair,

* Find a way to measure the average size of
the particles from each layer of soil that
has settled.

R e o) RN
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Water Under
the Ground

clear plastic dish
about 4-5 inches

deep (the kind
supermarkets use
to package salads
works well)

pebbles
sand

water

watering can
(make your own
by punching
holes through a
plastic cup)




Water Under the Ground

How do you think water gets into a well? Write
down your ideas and your reasons for them.

IN

(W

Y Sl ¢
— e ? 17
Investigate! . *;"’ ‘

Find a clear plastic dish about 4 to 5inches (10 to 13
cm) deep. The bottom of the dish represents bedrock
that water cannot get into or past.

Add about 2 inches (5 cm) of pea-size pebbles to the
dish. Pour about an inch of sand over the pebbles.
The sand and pebbles represent the soil and rocks
above the bedrock.

Hollow out some of the soil near one side of the dish.
Put water into a watering can.

Use the watering can to “rain” on the soil. Watch the
water seep into the soil. What happens to the level
of the water as “rain” seeps into the soil? Where does
a"“pond” form? Look at the water level in the pond.
How does it compare with the level of the water in
the soil?

27



Science Fair Projects About Water and Soil

E Let water evaporate from your pond and soil for a
day or two. What happens to the water level in the
soil? What happens to the pond? What happens
when it“rains”again?

Sand

Underground
water

Water Under the Ground: The Facts

e

Rain and melted snow trickle into the ground. At some depth
water fills all the spaces between soil particles and rocks. The
underground soil and rocks that hold the water below this
depth is called an aquifer.

You made a model aquifer. The water level in the “pond”
matched the water level in the underground water. When
you let the water evaporate, the water level became lower.



The“pond” may have dried up. This can happen during a
drought. Rain will refill the aquifer.

Aquifers provide water for many towns and farms. Wells
are made by drilling into an aquifer. Homes and businesses
pump water from these wells.

Soil—some spaces
contain water,
others contain air

Top nfaquifer-.\

Aquifer—water fills

all the spaces between
soil and rocks

Bedrock

Ideasjfor)YourlSciencelFair,

O Aquifers are sometimes stacked one on top of
another. Build a model of a two-layered aquifer.

\>/ Build a model windmill that can pump water
from a pond in a model aquifer.

Ui e e | e S | (6

29



Polluted
Water

Underground

dry sand

clear plastic vial (30-50 mL)
eyedropper

water

green food coloring




FPolluted Water Underground

How do you think a well gets polluted? Write
down your ideas and your reasons for them.

1 Add dry sand to a clear plastic vial. Fill it about
three-quarters full. This will become your aquifer.

2 Use an eyedropper to “rain” on the aquifer. Watch

the water trickle down through the sand. Continue
“raining” until a “pond” covers the aquifer.

g Make a“well”by pushing the eyedropper to
the bottom at one side of your aquifer. Use the
eyedropper to “pump” water from the aquifer.
Pump out as much water as possible.

4 Now “pollute” the aquifer. Add one drop of green
e . N
food coloring to the sand. Then rain on the sand
again. What happens to the “pollution?”

(&

Pump the aquifer again. Rain on and pump
the aquifer several times. Does the well
become polluted?

31



Science Fair Projects About Water and Soil

é Can the pollution be
removed by many
rains and pumpings?
How might a polluted
aquifer be cleaned up?

Eyedropper

IIPDndII Pump

Pollutionin
sandy “aquifer”

Sand

Polluted Water Underground:
The Facts

Pesticides, fertilizers, or other poisons may be spilled on
the ground. Rain falling on the polluted soil can carry the
pollution into the aquifer below. Once in the aquifer, the
pollution spreads. Suppose water is pumped from a well in
the aquifer. Then polluted water will be drawn into the well.
The polluted water may be unfit to drink.

Polluted aquifers can sometimes be cleaned. Water is
added repeatedly and the polluted water is pumped out of
the aquifer. Then the pollutant is removed before the water
is returned to the aquifer.




FPolluted Water Underground

Polluted water
pumped from
aquifer may be
unfit to drink.

Ff
Soil above
aquifer

Top of aquifer

Pump
= Aquifer

»e/ Where does the water you drink come from?
How does it get to your home?

o, What happens to your home’s wastewater?

s B NIENE | awey
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Plant Growth
and Soils

small flower pots
soils—sand,

gravel, garden soil,
potting soil, and
others

large bean seeds,
such as lima bean
seeds

warm, sunny place
water

paper towels
plastic container
cardboard ruler
paper

pen or pencil




Plant Growilh and Soils

Do you think plants will grow better in some
soils than in others? Write down your ideas and
your reasons for them.

1 Nearly fill several small flower pots with different
soils. Use sand, gravel, garden soil, potting soil, and
other soil you may have.

2 In each soil, plant two or three bean seeds about

" aninch deep. All soils should share the same
conditions in a warm, sunny place. Keep the soils
damp but not wet.

W

Put several damp paper towels in a plastic
container. Place a few bean seeds on the towels.
Cover the seeds with more damp towels. Place a
sheet of cardboard on the container.

Keep the towels damp. Look at the seeds every
day. Do you see small plants beginning to grow
from the seeds? If you do, this means the seeds
have germinated.

(B

35



Do seeds need soil to germinate? If not, what do
they need?

;.5 Most seeds in soil will germinate. After a few days,
the baby plants will push through the soil.

& Once the plants come up, measure their heights
each day with a ruler. Keep a record of their growth

like the one shown above. In which soil did plants
grow best? Grow poorest?

unnm\mnmn\mmm\\

AR




Plants combine water and Carbon
carbon dioxide using the dioxidein
sun’s energy. This is how air enters
they make food. leaves.
. I
Minerals and
water enter

roots from soil.

37



Science Fair Projects About Water and Soil

Plant Growth and Soils: The Facts

P i ety

Seeds can germinate without soil. Seeds have all the food a
plant needs to germinate and begin to grow.

Green plants make their own food. They need only
light, water, the right minerals, and a gas in air called
carbon dioxide.

The results of your experiments will differ. Results depend
on the seeds you used, how long you measured the plants,
and on the minerals in the soils you use. Sand and gravel often
lack minerals that plants need to grow. As a result, plants
grown in sand or gravel may not grow well. Plants grow best
in soil that is a mixture of clay, silt, sand, and organic matter.

o, Dolight and temperature, as well as water
and soil, affect the growth of plants? Do
experiments to find out.

J )




tape
food coloring pencil
water clear plastic cup

tall clear glass aluminum pie pan
scissors white sand
paper towel

How do you think you can make water rise? Write
down your ideas and your reasons for them.

39
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Pour an inch of water into a tall clear glass and add
several drops of food coloring. Use scissors to cut
a strip from a paper towel. Make the strip about an
inch wide. Cut across the width of the towel.

Hang the strip above the water using a pencil and
tape as shown. The lower end of the strip should
touch the water. Watch what happens. Did water
rise up the paper towel?

Have an adult cut the bottom off a clear plastic
cup. This will make a tube thatis open at both ends.

Put the tube in an aluminum pie pan. Fill the tube
with white sand.

Tape Paper towel strip

Water and
food coloring




5 Add about an inch of water to the pan. Watch

S .
closely. What happens? Does water rise up through
the sand? Does it rise higher than the water in the
pan? Ifit does, how can this help plants grow?

6 Leave the tube of sand in the soil over night. How
high will the waterrise?

Bottom of

paper cup
is cut out

R White sand
- v

Water

Pie pan

Water Rising Up: The Facts,

There are narrow spaces between paper towel fibers and
between particles of soil. Water creeps in and fills these
narrow spaces. It rises up or moves sideways along these tiny
openings. It does this because water is attracted to paper and
soil. But particles of water are also attracted to each other. As a
result, they hang together as water “climbs” up narrow spaces.
Will the water stop climbing? Yes! It stops when the weight
of the water equals its attraction to the narrow surfaces and
to itself. This movement of water is called capillary action.
Capillary action brings deeper water up to the roots of plants.

a1



Science Fair Projects About Water and Soil

Water
can't
“climb”
highina
wide tube.
So much
water is
too heavy.

\>/ Nearly fill a clear drinking glass with sand. Place
a pie tin on the glass. Have an adult hold the pan
against the glass and turn it upside down. You now
have a tube of sand closed at the top. Add water
to the pan. Watch closely several times each hour.
Does water rise up the sand? How do the results
here compare with those using the open tube of
sand? Can you explain any differences?

Ideajfor)YouriSciencelFaiy,

Water Water
“climbs” climbsup
up a narrow narrow
tube. spaces in
astalk

of celery.
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Soil on the
Move

clear, disposable, brick or wood

plastic paint tray blocks
soil, such as garden newspaper
soil watering can

scissors grassy sod, if
white paper possible

Do you think water can wash away soil? Write
down your ideas and your reasons for them.



Science Fair Projects About Water and Soil

a4q

Do this experiment outdoors.

v

>

(&

Nearly fill a clear, disposable, plastic paint tray with
soil. Garden soil will do.

Get scissors and a sheet of white paper. Cut a circular
hole about 4 inches (10 cm) wide in the center of the
paper. Place the paper on the soil.

Use a brick or wood block to raise the deep end of the
tray. Raise it 4 or 5 inches (10 to 12 cm). Put several
sheets of newspaper under the lower end of the tray.

wateri “rain” ircu i

Use a watering can to“rain” on the circular hole in the
paper. Does the “rain” move any of the soil? How can
you tell?

Remove the paper with the hole. Then “rain” all over
the soil. What collects on the newspaper? Do you
think rain can make soil move?

If possible, replace the soil with grassy sod. Put a clean
newspaper under the low end of the tray. Then “rain”
on the grassy soil. What is different this time? What

is one way to reduce soil on hillsides from washing
away? In what other ways might water move soil?



o Paper

Soil

Newspaper /

Soil on the Move: The Facls

et

You saw that rain can move (erode) soil. Soil moved onto the
white paper when you “rained” on the soil. And soil moved
down the slope and collected on the newspaper. The same
thing happens in nature. Rain can cause soil to erode. Water
can move soil down hillsides. The moving water in rivers,
brooks, and oceans can also
cause soil to erode.

You saw that grass or
other plants can keep soil
in place. The roots of plants
help hold soil in place.

Gullies are made by rain
running down a hillside.

Washed soil from hillside

“ORFRAGHT SOAT Robert Gardner
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Glossam!-

aquifer Underground rock or soil where the spaces
between soil particles are filled with water. Wells are often
drilled into aquifers to provide drinking water.

bedrock The solid rock that lies under soil. Water cannot
pass through it.

capillary action The movement of liquids, like water,
into and along narrow spaces. The liquids rise until the
forces of attraction are balanced by the water’s weight.

erosion The movement of soil by water, wind, or gravity.

ewaporation The change of a liquid into a gas. The higher
the temperature, the faster the liquid evaporates.

germination Thefirst growth of a baby plant from
aseed.

organic matter The remains of living things.

soil The mineral particles—clay, silt, sand, and gravel—and
organic matter that cover parts of Earth’s land surface.
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Science Fair Projects About Water and Soil Robert Gardner.
Hands-On Science New York, NY: Enslow, 2017. 48 pp.

This book features experiments that will help readers unlock
the secrets of the water and oil. They will find out what an
aquifer is, if water ever disappears, and in what type of soill
plants grow best.
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