
6. What soil particle made the water muddy looking? (Clay) Why did it take 
these particles so long to settle? (Clay particles are extremely tiny and 
light.) 

Application: Based on this experiment, which type of soil textures are likely to be carried for 
far distances in a river? (Clay because they are so tiny and stay in suspension _ 
clay particles also make the river muddy.) 

Sources: Wyler, Rose. Science Fun with Mud and Dirt. Julian Messner, New York: 
1986. 

34 



Topic: Soil: Earthworm Lab 

Objectives: 1. To observe how earthworms help aerate and mix soil. 

Materials: 2 wide-mouthed jars with a lids (Mayonnaise jars) 
10-15 Earthworms (Can be found in compost piles) 
Dark colored soil (Found under compost pile) 
Light colored soil 
Black Construction paper 
Rubberband 
Leaves 

Background Information: 
One of the animals you are sure to see in soil is an earthworm. They are very 
important to soil and plants. When earthworms eat their way through the soil, 
they leave tunnels and air holes behind. Air and water can reach plant roots 
through these openings. Earthworms also replentish the soil with nutients. While 
earthworms move through soil layers, they mix it up. This is important in 
incorporating nutients into deeper layers. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. Make four or five layers of soil in each jar, A and B, using a layer of dark, 
light, dark, light. Place a few leaves on the very top. Be sure each jar is 
identical. 

2. Punch air holes in the lids of both jars and place the earthworms on top of 
the soil in Jar A only. Place lid on both jars tightly. 

3. To make the earthworms feel at home, place a black piece of construction 
paper around both jars. Earthworms are used to the dark. (Whatever you 
do to Jar A should be done to Jar B also. The only difference between the 
two jars is that A contains earthworms and B doesn't. Jar B is called a 
control.) 

4. Sprinkle water in both Jar A and B every other day so that the earthworms 
do not dry out. 

5. After a few weeks, remove the construction paper and notice the 
difference between the two jars. 

Evaluation: 1. Can you find tunnels? Do you see any earthworms? 
What are some differences between Jar A and Jar B? 2. 

3. Notice how the earthworms have mixed the soil. How did they do this? Is 
mixing the soil good or bad for plants? 
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4. Take off the lids and look at the leaves you placed on the top. What are 
the differences between Jar A and Jar B? Does this prove that earthworms 
help the decay process? 

5. Can earthworms help prevent compaction? (Try Compaction Experiment) 
Compaction occurs when soil is over used and the soil particles are packed 
together tightly so that there'is no room for air or water. 

6. List some advantages worms provide for soil: 
A) Mix soil 
B) Add nutrients 
C) Decompose organic matter 
D) Create air holes for animals and water infiltration 

Application: Once you are finished with your wormery, you can plant seeds in Jar A and B to 
help determine which type of soil is better for growing plants. 

Sources: Westley, Joan. Rocks, Sand, and Soil. Creative Publications: California, 1988. 
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Topic: Soil: Infiltration 

Objectives: 1. To understand how different types of soil allow water to flow through. 

Materials: Samples of clayey, sandy, and loamy-soils 
Coffee filters (paper towels) 
3 Two-liter plastic pop bottles 
3 Measuring cups 
3 Tin cans 
Newspaper 

Background Information: 
Clay, sand, and loam soils allow water to flow through at different rates. This is 
called infiltration. This can be an important property in determining what the soil 

. can be used for. After completing this lab, students should be able to predict 
which type of soils may be more useful in different situations. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 
2. 
3. 

Cut the 3 plastic 2-liter bottles in half. 
Place a coffee filter in the nozzel of the top half of the bottle. 
Measure equal amounts of each soil and pour them into the "filter" you 
have just made. Each type of soil should be in its own filter. You need 
about 5 inches of soil in the bottle. Place a can with both ends cut off 
about an inch into the soil of each filter. 

4. Place the filter on top of the other half of the bottle. This will collect the 
water that flows through the soil. 

5. Measure equal amounts of water (1 cup) in each of the measuring cups and 
have the children pour one in each of the tin cans in the funnels at the 
same time. 

6. Observe which soil allows the most water to flow through and which 
absorbs the most. It might be helpful to time the infiltration for 1 minute 
and actually measure the amount of water that is present in each bottle. 

Evaluation: 1. Which soil let the water pass through the quickest? (sand) The slowest? 
(clay) 

2. If you let the funnels sit for 5 or 10 minutes, which soil had the most water 
in the bottom bottle? Which had the least? This is called absorption. 
Some soil textures retain a lot of water (loam) and some absorb very little 
(clay). 
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3. Notice which soils took the longest to absorb the water out of the tin can. 
How did this relate to how quickly/slowly the water passed through the 
filter or how much water was retained in the soil? 

4. How does the amount of water in each bottle compare with the amount 
you poured in? Did as much water come out as you put in? What 
happened to it? (Pour the water from the bottle back in the measuring 
cups to compare.) 

5. Which soil would probably be best for growing plants? (Loam soil because 
it absorbs water so plants can use it. Clay does not allow water to infiltrate 
so water may never reach the roots of a plant and sand allows water to 
infiltrate too quickly, not giving roots enough time to take up water for the 
plant.) 

6. How does each soil feel now? Which feels dry? Wet? 

Application: Try planting grass in each of the filters. Let the filter rest on the bottom of the 
bottle to collect any water that flows through. Water each type of soil the same 
amount every week and watch as the seeds grow. Which produces the most 
healthy looking grass? Loam works best because it contains the most humus. 
Humus has plenty of moisture which it provides to the plants so they can grow. 

How important is soil texture to engineers about to build a house with a 
basement? If the soil is loamy and does not drain well, the basement will always 
be wet. Sandy soils that drain quickly work best. 
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Sources: Westley, Joan. Rocks, Sand, and Soil. Creative Publications: California, 1988. 
Wyler, Rose. Science Fun with Mud and Dirt. Julian Messner: New York, 
1986. 
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Problems Man has 
Created for Soil 

Man has created many problems for soil. One of the problems discussed, erosion, has been 
around for thousand of years. Other concerns, such as toxic waste dumps and chemical 
pollutants, have only occurred recently but are causing serious soil contamination. In order to 
prevent these disasters from occurring, methods of soil conservation have to be implemented to 
keep the soil productive for future generations. 

Types of Erosion 
Erosion occurs when soil is carried away. Normally topsoil is lost. Erosion can be 
caused by wind and water. Sometimes erosion can occur very quickly, such as during a 
flood. Other times erosion happens slowly over a period of years. This can be a surprise 
to someone who may lose an inch or two of topsoil a year. After a couple of years, a 
farmer may see that the soil has changed color because the subsoil is now exposed. 

Wind Erosion 
Wind erosion occurs often in bare fields. When the soil drys it can be carried away by 
wind. The Dust Bowl is an example of wind erosion. This occurred on the prairies. 
Farmers had plowed millions of acres of land but there was a drought and no crops grew. 
Wind was able to carry away tons of soil. In a matter of months, the topsoil that took 
thousands of years to make had vanished. It was an ecological disaster that will take 
many lifetimes to repair itself. 

When you visit the beach, you may notice a plant called a sea oat growing in the sand. 
This is a very special plant not only because of its ability to grow in sand but also because 
its roots help to hold sand in place. The sea oats prevent wind from carrying away grains 
of sand. When visiting the beach, it is necessary to be aware of the importance of sea oats 
and to not disturb them so they will continue to hold the beach in place. Farmers have 
picked up on the idea of using a wind break. Rows of trees planted around fields help to 
slow down wind so it will not carry away as much soil. Fence rows may also shelter 
fields from wind. A tree uses its leaves and branches to divert and slow down wind and 
its roots help to hold the soil in place. Trees and plants also prevent another type of 
erosion, water erosion. 

40 



Water Erosion 
Water erosion is a very serious problem that can occur in different ways. Flowing rivers, 
raindrops, and flooding all prove that water can have an enormous amount of strength. 
Streams and rivers have rushing water that moves quickly enough to carry soil, pebbles, 
and sometimes rocks downstream. The faster water moves, the more strength it has to 
move heavier objects. Any type of protection along the banks of a river, such as rocks or 
trees, can help slow down water flow and hold soil in place. Often, at the end of a stream 
or river, all the sediment the water has collected will be deposited because the flow of 
water has slowed down. When the water is no longer moving as rapidly as before, it 
cannot carry the heavy particles so it dumps them. A large release of sediment at the 
mouth of a river is called a delta. 

Raindrops are very tiny, but they contain a powerful punch. They are like tiny bombs 
when they make contact with soil. When a raindrop falls from thousands of feet, it is 
moving very quickly. As it makes impact with the soil, it loosens and 
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dislodges soil particles. If it rains enough, a flow of rain water may occur over the soil, 
just as it does on sidewalks. This tiny flow is enough to carry away soil particles. This is 
called sheet erosion because the water makes a sheet across the soil. After studying 
raindrops and their contact on soil, scientists have found that although roots of plants do 
help prevent sheet erosion, plant foliage plays a much greater role. If a falling raindrop 
can be intercepted by a leaf or branch, it will not hit the ground with as great a force. The 
water droplets may trickle down the stem or actually be absorbed by the plant before ever 
reaching the ground. This reduces the impact of the raindrops on soil and prevents the 
soil particles from becoming dislodged. 
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Flooding can move enough sediment to totally change the path of a stream. The water 
can move very quickly and carry away not only large rocks, but also bridges, houses, 
roads, and anything that may stand in its way. 

Soil Compaction 
Soil compaction is a problem created when an area has too much traffic. This happens in 
grazing fields when there are too many cattle walking and laying down on the ground. 
Compaction can also be caused by humans. Have you ever seen signs that say "keep off 
the grass". When there is a high number of people walking over the same area, it 
tramples the grass and presses the soil firmly together. If the soil is compacted, that 
means the soil particles are pressed very close to each other. This leaves less open space 
for air and water to flow through. If there is no air or water available for plant roots or for 
animals that live in the soil, they will die or move to a different area. A field being used 
for grazing must be watched for overgrazing. The field will not be of any use to the 
farmer if no grass is able to grow. 

Fertilizers and Insecticides 
Fertilizers and insecticides are used by farmers to produce good tasting, bug-free produce. 
Used correctly, these chemicals will do a good job at helping the farmer stay in business. 
The problem is that many people believe since a little fertilizer will make a plant grow 
bigger faster, a lot of fertilizer will do a better job. This is not true. Plants only use a 
certain amount of the nutrients in fertilizers. When they get all they need, the rest is left 
in the soil. These nutrients can build up in the soil and eventually overwhelm the crops 
and animals living in the soil. The farmers will notice that over a period of years their 
crop yields are not as high as they had been. This problem is easily solved by reading the 
labels on fertilizers and using only the amount that is needed. 

Insecticides are used to kill bugs that eat crops and damage them enough to kill the plant. 
Insecticides work well but contain chemicals that can be harmful to the plants, soil, 
animals, and humans working near them. Many farmers will apply insecticides to their 
crops in advance of any insects attacking their crops. Unknowingly, farmers may be 
using unnecessary chemicals to kill insects that would never be found on their crops. 
Less insecticide could be used if farmers understood which insects may be a threat to 
their crops and apply insecticide only as it is needed. Not only will this help protect the 
soil and the living organisms around it, it will also save money on purchases of 
insecticides and fertilizers. 

Dumping 
Humans have recently created another problem for soil: dumping of pollutants. In many 
industries, materials such as gas, oil, propane, and other substances are stored in 
underground storage tanks. Over the years, some of these tanks rust and leak. Because 

42 



the tank is underground, no one may notice the leak until it has polluted tons of soil. If 
the contaminant is allowed to flow out for very long, it may reach the groundwater and 
even the aquifer. The groundwater is where many people have wells for drinking water. 
Once an aquifer is polluted it is almost impossible to clean up and certainly very 
expensive. 

Not too many years ago, people disposed of trash by simply piling it up on an unused 
piece of land. When is rained, the water would flow through the trash and into the soil. 
As water flows over substances, it may dissolve metals or carry chemicals with it. This 
will pollute the soil and groundwater. Now landfills are used. Landfills are different 
from dumps because landfills have an impermeable plastic liner on the bottom to collect 
all the liquid that may flow to the bottom. Contaminants cannot reach the soil. Landfills 
also require that the trash is covered daily with a thin layer of soil to prevent the trash 
from blowing around. When a landfill closes, it is capped with a plastic liner so that no 
water can enter it from the top. Landfills are a much safer way to dispose of trash than a 
dump but no liner is foolproof. Scientists must monitor the groundwater to be sure there 
is no leak. 
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Topic: Soil: Composting 

Objectives: 1. To observe how organic substances decompose into soil. 

Materials: 

2. To observe the different rates of decomposition of organic and inorganic 
substances. 

3 Two liter bottles 
Knife 
Sharp needle 
Netting 
Rubber band 
Organic material (kitchen scraps, leaves, newspaper, grass) 
Non-degradable material (plastic bag, nail) 
Soil 

Background Information: 
Did you ever wonder how soil is made? It is a continuous process that uses dead 
organic matter and live bacteria. Life is a cycle. Living things die and are 
returned to the earth as soil. What would happen if dead organic material just 
piled up and never disappeared? Bacteria and fungi are Earth's helpers for 
decomposing dead material and turning it into soil that can be used to create life 
by providing food for plants and shelter for everything living on the earth. 
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Everything decomposes at different rates. Some organic matter is broken down 
easily by bacteria so it will disappear very quickly. Other things may take longer 
because the bacteria have to work harder and longer. Bacteria need light and 
moisture to break down material. Another factor that determines how quickly 
material decomposes is the presence or absence of oxygen. Bacteria need oxygen 
to live just as we do. When there is little oxygen, bacteria cannot work as quickly, 
most of the time there are not as many bacteria either. When there is a lot of 
oxygen, bacteria work quickly and efficiently to get their job done. The lack of 
oxygen is a big problem for landfills. Landfills are sealed with soil and plastic 
liners to keep water from seeping in and contaminating groundwater. This also 
seals off air. Newspapers, which are normally quickly decomposed, can last 50 
years in mint condition. Try the following experiment to watch the decomposition 
process. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. Remove labels from each 
bottle. 

2. Cut the bottles and place 
together as shown. 

3. Poke air holes with a hot 
needle. (can cut larger holes 
with knife and cover with 
mesh) 

4. Place mesh in bottom of 
column so soil does not fall 
through. 

5. Place soil and other organic 
matter into the column in an 
even mixture. 

6. Pour about 1/4 cup water on 
the mixture. Place near 
window . You should add 
water when you notice the 
soil drying out. 

7. Keep a log of what 
decomposed when. 

Evaluation: 1. What is the temperature of 
the inside of the column 
versus the soil along the 
outside? The increased 
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temperature is the heat produced by the bacteria as they work to break 
down material. 

2. What materials decomposed the fastest? The slowest? Were they natural 
materials or man-made? 

3. Did you smell anything? What does the smell indicate? (The material are 
rotting, the bacteria are doing their job) Did the smell go away? 

4. How does this happen in nature? If you have a compost pile in your 
backyard, how might you speed up the decomposition process? (Turn the 
soil with a shovel every so often to allow oxygen to reach all areas.) 

5. How has the color of the decomposing materials changed? How has the 
soil color changed? This may be difficult to tell unless you saved a sample 
of soil separately. 

Application: Try this experiment with another compost pile, but this time do not poke any air 
holes. Now your pile resembles the conditions of a landfill. How much longer 
does it take for decomposition to occur? Also try another column in the dark (a 
closet) compared to light. You can also try not watering a column to see how it 
affects decomposition. 

Sources: Bottle Biology. A Project of the Center for Biology Education: University of 
Wisconsin-Madison, 1990. 
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Topic: Soil: Soil Erosion 

Objectives: 1. To understand how erosion works. 

Materials: 

2. To identify the different types of erosion. 

3 Flat boards (1' X .5') 
Soil 
Grass Seed 
LeaveS/Straw 
Small fan or hairdryer 
Watering can with sprinkler type spout or punch holes in the bottom of a coffee 
can or holes in the lid of jar 
Plastic trash bags (preferably clear or white) or a very large bowl 

Background Information: 
Erosion can cause enormous damage to land. Water and wind have enough 
strength to wash or blow away tons of valuable soil. There are ways to prevent 
erosion, such as grass, mulching, small dams. It is important to understand 
erosion and how to prevent it. 

Hypothesis: Allow the children to use the information they have already to make an educated 

Procedure: 

guess about what may happen in this experiment. 
• 

1. 

2. 

3. 

4. 

5. 

Spread about 1 inch of soil on each board. Plant 
one board thickly with grass seed (allow the grass 
to grow before continuing). Place leaves and straw 
on top of the soil of another board. Leave the third 
board with soil alone. These represent a pasture, a 
field with crop residue for protection, and a plowed 
field with no protection. 
Tilt each board lengthwise using the bowl or a 
piece of wood as a prop. If a piece of wood is 
being used, be sure newspaper or plastic (plastic 
trash bag) is covering the surrounding area. 
Using the hair dryer, hold it about 6" away and blow across each board. 
Make observations about each board. 
Look at the results found in the plastic bag or newspaper. Be sure to clean 
out the bowl or get a new plastic bag before preceding to the next step. 
Now try sprinkling water over each board. Use the same amount of water 
on each board. Watch the flow of the water and make observations about 
the differences on each board. 

6. Look at the results in the bowl or bag. 
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Evaluation: 1. Which board lost the 
most soil to the 
wind? Why? (The 
uncovered soil 
because there was 
nothing to protect the 
soil.) 

2. Which board 
produced the 
muddiest water when 
it "rained" on each 
board? Allow the 
muddy water to settle 
to see just how much 
soil was taken by the 
water. 

3. Were any gullies 
produced in the 
uncovered soil? 

4. How did the leaves 
and straw help 
prevent erosion? 
(Slowed down the water and made a wind break. Most importantly, the 
leaves and straw protect the soil from getting splashed by rain. The rain 
must hit the leaves before it hits the soil. This softens the force of the 
raindrop. 

Application: To observe the amount of impact a raindrop has on soil, find a bare spot of earth 
and pour a cupful of water on it. Repeat this on the same spot but this time stand 
on a ladder and get as high as possible to pour the water. How did this change the 
earth? 

Sources: 

Think of the bowl that you used to collect the water as a lake. What would 
happen to the lake if erosion continued to occur over many years? (The lake 
would fill up with sediment and would have to be dredged. Dredging is very 
disruptive to the plants and animals living in the lake.) 

Simon, Seymour. A Handful of Soil. Hawthorn Books, Inc., New York: 1970. 

Stetsko, Dorthy. Erosion. West Park Elementary, Fresno, California,: 1994. 
gopher:llericir.syr.edu:70/00lLessonlSubjectiScience/cecsci.03. 
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We Can Make a Difference: Environmental Curriculum. Three Rivers Solid 
Waste Management District, 1995. 

• 

49 



Topic: Soil: Compaction 

Objectives: 1. To observe how compacted soil affects water infiltration. 

Materials: 

2. To observe how compacted soil affects water and air availability in soil. 
3. To observe how compaction affects plant growth. 

Use set up from Infiltration, Water and Air in Soil Labs 
2 Pots 
Soil 
Grass or other type of plant or flower you prefer 

Background Information: 
Compaction of soil occurs from too much traffic on the soil surface. Traffic can 
be humans walking on the ground or cattle or other farm animals grazing on grass. 
Weight on soil can press soil particles closer together, making less room for water 
infiltration. Compaction also affects how much room the soil has for air and 
water. If there is very little air and water available underground, plants and 
animals living in the compact soil will not be able to survive. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 
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Procedure: 1. 

2. 

3. 

Evaluation: 1. 
2. 
3. 

Use the Infiltration Lab set up to compare how compacted soil absorbs 
water versus regular soil. This can be accomplished using one type of soil. 
Measure out two equal amounts of soil. Press firmly on one of the 
samples to make it compact. 

Use the Water and Air in Soil'Lab to determine the amount of air and 
water available in compacted soil. Start out with the same type and 
amount of soil. Take one of the samples and press firmly on it. It may 
look like there is less soil, but there is the same amount. 
Try planting a flower in compacted soil and regular soil. Be sure to water 
both the same amount. Observe their growth. 

Which soil allowed for better infiltration? 
Which soil contained the most air and water? 
Which plant grew quicker, bigger, healthier? 
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Water: A Source of Life 
What is water? 

Water is a liquid made of two gases, hydrogen and oxygen. Just like the molecules found 
in air, water has a scientific name that scientists use to determine which atoms make up 
water. Water is made of two atoms of hydrogen and one atom of oxygen, so the scientific 
name for water is H20. 

Water is a very common substance. In fact 3/4 of the earth is covered with water. Water 
is a very unique substance because it is found in three phases; liquid, solid, and gas, at 
relatively normal temperatures. This allows many unique and life-giving events to 
happen. Water is most common in a liquid form. This is probably what most of us think 
of when we think of water. We can drink it, cook with it, take a bath in it, and swim in it. 
It can also be a solid, ice. Ice is actually very plentiful in the North and South Poles. Ice 
has played a major role in shaping the land we are familiar with. It is the only solid that 
actually moves and flows. Glaciers are huge blocks of ice that have moved over millions 
of miles of land creating flat farmland and rivers. When temperatures are warm enough, 
water becomes a gas. Gaseous water is called water vapor. Water vapor plays an 
important role in the water cycle which will be explained in detail later. 

It does not matter if water is a liquid, solid, or gas, the molecule is always two hydrogen 
atoms attached to one oxygen atom. The difference between the states of water is the 
distance between the molecules of water and how quickly each molecule is moving. In 
water vapor, the water molecules are really far apart from one another but each water 
molecule is moving extremely quickly. Ice has water molecules that are touching one 
another and do not move very rapidly. In fact, they just vibrate in place. 

1 % Fresh water 

2% Ice 

Where is water found? 
Of all the water on earth, only 1 % of it is fresh water. Two 
percent is locked in ice in glaciers and polar ice caps and 
the other 97% is salt water. Many animals and plants live 
in salt water. Others, like humans, need fresh water to 
survive. It is important to understand water, its availability, 
and the ways it is used by every living thing on earth. 
Because there is such a small percentage of fresh water, 
great care needs to be taken to use it wisely. If there is such 
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a small amount of fresh water and so many things that depend on it, why is it that we 
have never run out of fresh water? The answer is the hydrologic cycle. 

The Ultimate Recycling Program: The Hydrologic Cycle 
The truth is, the water you pour into a glass today is the same water that dinosaurs drank 
millions of years ago. No additional water is' ever added to the water that is already here. 
Since water is in a constant cycle (the hydrologic cycle), there is no beginning or end, it 
is a continuous circle. There are four main events that happen to water in its endless 
cycle: evaporation, transpiration, condensation, and precipitation. All of these processes 
are powered by the sun. 
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Evaporation is a process that begins when water is heated. Heat makes water molecules 
move more quickly. The quickly moving water molecules bump into each other and 
break bonds allowing the liquid water to turn to vapor and rise. Evaporation occurs to 
water on the earth's surface; water in lakes, rivers, marshes, and puddles. The sun heats 
the water and turns it to vapor. The larger the surface of a body of water, the more 
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evaporation will occur. Large bodies of water are not the only places evaporation occurs. 
Plants and trees participate in evaporation. This can happen because plants will absorb 
water through their roots. From the roots, the water will flow throughout the stem and 
leaves of the plant. Once the water reaches the leaves, it exits the plants in tiny holes 
found under the leaves. From there the water evaporates. This process is called 
transpiration. Even though transpiration is not a very visible and noticeable process to 
us, it plays a significant role in the water cycle. One tree can release 40,000 gallons of 
water per year! 

As the water vapor rises in the atmosphere, temperatures begin to cool. If the water vapor 
comes in contact with a surface cooler than the air around it, such as a dust particle, then 
the water molecules will slow down. Slower water molecules means liquid water. A 
drop of water will form on the tiny dust particle. This is called condensation. 
Condensation is the process of water vapor turning into liquid water. Dust particles are 
found naturally in the atmosphere. 

When many tiny particles of water gather together in the atmosphere, they form clouds. 
In clouds, the tiny water particles are constantly bumping into each other and forming 
larger water droplets. When a droplet becomes too large and heavy, it falls to earth. This 
is called precipitation. Most precipitation from clouds begins as snow. Depending on 
the temperature near the earth's surface, precipitation can fall as rain, snow, sleet, or hail. 

• 

The hydrologic cycle, powered by solar energy, is an ongoing process. Evaporation, 
transpiration, condensation, and precipitation are constantly recycling water, providing 
freshwater to places all over the world. 

How do the oceans get salty? 
Just as oceans provide fresh water through evaporation, fresh water actually brings salt to 
the oceans. As rivers flow over land, they dissolve salt found in rocks. The salt is carried 
to sea and deposited in the ocean by the river. Water evaporates from the oceans, leaving 
behind the salt and starting the cycle all over again. Although there are small traces of 
salt found in fresh water, it is not enough to notice. When all the rivers in the world 
dump salt in to the ocean and when salt is left behind by the water cycle, the 
concentration of salt adds up. In other words, the oceans just keep getting saltier. It 
would be deadly to fresh water plants and animals to drink sea water because it is too 
salty. 

What about the water we can't see? 
Besides surface water like lakes and rivers, fresh water can also be found underground. 
In fact, there is twenty times more groundwater than all the water found in lakes and 
rivers. This makes groundwater our most precious source of fresh water. 
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Water on the surface can seep through soil and rocks. Once the water is under the 
ground's surface, the water is called groundwater. The groundwater will continue to 
seep down through the soil by flowing into the air holes between the soil particles. 
Different types of soil allow water to flow at different rates. Sandy soils have large 
spaces between particles allowing water to flow quickly. Clay soils are often packed 
tightly with very little space between the tiny particles. This means it takes more time for 
water to flow through the soil. The upper area of soil where spaces between soil particles 
are filled with air is called the zone of aeration. Groundwater passes through the zone of 
aeration but does not remain there. The water will keep flowing down until it cannot go 
any further. The water may reach a layer of rocks that will not allow any water to pass 
through. The groundwater must stop. As more and more water seeps down and stops, 
the air holes fill up with water. The soil or rock becomes saturated with water. This area 
is called the zone of saturation. The very top of the zone of saturation is called the 
water table. The water table changes with the seasons. In the spring when it rains often 
and the snow is melting, the water table may rise because there is more water flowing 
down. In the winter or during a drought, hardly any water flows down. The water table 
may then drop. Once water reaches the zone of saturation, it no longer flows downward. 
The water begins to flow to the sides. If there is a porous layer of sand and gravel that 
fills with water, it is called an aquifer. Aquifers are underlain by impermeable layers of 
rock or clay that keep water from seeping out at the bottom. Wells may be drilled to 
pump water from the zone of saturation or from an aquifer. 

What happens to water before we drink it? 
Groundwater is the largest source of fresh water for many cities. Other places may pump 
water from rivers or reservoirs. When water is pumped from a river, lake, or from an 
aquifer, it may be sent to the cities water treatment plant. Water treatment includes 
various steps to remove dirt and leaves and harmful bacteria. The water treatment plant 
uses a large filter to remove dirt and leaves from the water. To kill harmful bacteria, 
chlorine is used. Chlorine is a chemical that is deadly to bacteria. Many people use 
chlorine in pools to keep them looking clean. Filtering and chlorinating clean the water 
to make it safe to use in homes. Once we have used the water to wash dishes, take 
showers, or flush toilets, the dirty water does not just disappear. It is piped to a 
wastewater treatment plant. The wastewater treatment plant treats the wastewater, called 
sewage, using bacteria, filters, and chlorine. The bacteria break down (decompose) the 
organic waste in the sewage. The bacteria are removed through settling and filters. The 
emuent (liquid portion) is chlorinated and released into a river where the water enters the 
hydrologic cycle again. The sludge (solid portion) is either landfilled or used as fertilizer 
on a farm. 
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Topic: Water: The Water Cycle 

Objectives: 1. To understand how and watch how the water cycle works. 

Materials: 

2. To understand that it is a constant cycle with no beginning or end and with 
all components happening at the same time. 

1 Five gallon fish aquarium 
1 SmaIl clear plastic container 
Soil· 
Grass seed 
Water 
Plastic Wrap or a lid to the aquarium 

Background Information: 
The water cycle is one of the most important occurances on earth. It provides 
fresh water to all living creatures and plants. The water cycle involves the 
processes of evaporation, transpiration, condensation, and precipitation. See if 
you can label each of these processes in the following experiments. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

The Hydrologic Cycle 
gloss cover 

1 
evaporation 
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water 
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Procedure: 1. Clean out the aquarium and place the clear plastic container inside on one 
side. 

2. Place soil in the aquarium and around the container. Do not put soil in the 
container. Make a hill in the aquarium by putting more soil in the side 
without the container. Have it gently slope toward the container. 

3. Sprinkle grass seed plentifully on the soil. Allow the grass to begin to 
grow before you enclose the aquarium. Place the aquarium in a sunny 
window. 

4. Once grass has begun to grow, fill the plastic container with water. Seal 
the top of the aquarium with the glass lid or with plastic wrap and tape. 

5. Now you can watch a miniature version of the water cycle. 

Evaluation: 1. What does the clear container with water represent? (A lake or other body 
of water) 

Note: 

Sources: 

2. 

3. 

4. 
5. 

What do you notice appears on the lid of the aquarium? What does this 
represent? (Water droplets form, they represent clouds) 
Do you notice any water droplets on the tips of the grass? What might be 
causing this? (Transpiration) 
Where is the water coming from and how does it get on the lid? 
What happens to the water droplets (clouds) when they get larger? (They 
fall to the soil or the lake) 

Each child can have their own water cycle if glass jars are used. Use a dixie cup 
for the lake and surround it with soil. Allow grass to grow in the soil and seal the 
jar with the lid. 

Gutnik, Martin J. Ecology Projects for Young Scientists, 1984. 
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Topic: Water: Surface Tension 

Objectives: 1. To define surface tension. 

Materials: 

2. To understand what causes surface tension. 
3. To understand how surface tension is used in nature. 

1 Needle 
1 Fork 
Bowl 
Water 
Soap 

Background Information: 
One of the very unusual things about water is how molecules of water cling 
together. They hold on to each other so tightly that they make an invisible film 
that covers the water. This is called surface tension. Remember that a water 
molecule is made of 2 atoms of hydrogen and 1 atom of oxygen. The hydrogen 
atoms are the key to surface tension. Have everyone in class stand in a line. Each 
child is a hydrogen atom. Now tell them to link arms. They are now connected. 
In scientific terms, they have bonded. This is called hydrogen bonding and this is 
what holds water molecules together. The line of children is the film that covers 
water. The hydrogen bonds can be broken by different substances. One of those 
substances is soap. As the children are bonded together, allow other children, 
who represent soap molecules, to break a few links and make bonds between the 
hydrogen atoms. When this happens it breaks the surface tension of the water, 
destroying the skin over the water. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 
2. 
3. 

Evaluation: 1. 
2. 

Place the needle on a fork. 
Slowly lower the fork into the bowl of water, allowing the needle to float. 
Now add a drop of soap to the water. 

What was allowing the needle to float on the water? (Surface Tension) 
What happened to the needle when the soap was added? Why? (The 
needle should sink because the surface tension has been broken.) 

Application: Even though a needle is actually heavier than water, surface tension makes the 
needle float. You can actually see surface tension by filling a glass as full as 
possible with water. If you look at eye level with the glass, you will notice that 
the level of water is actually above the rim of the glass. The water doesn't flow 
over because surface tension holds it together. 
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Sources: 

Surface tension allows bugs, such as the water strider, to walk on water. Some 
animals are even able to cling to the underside of water. Surface tension is what 
creates the skin around a raindrop. This is what makes the raindrop strong enough 
to wear away at rocks and soil, causing weathering and erosion. 

Other liquids do not have the strong hydrogen bonds that water has. Alcohol has 
very weak bonds. Try setting a bowl of water and a bowl of alcohol out to 
evaporate. You will see that the alcohol will evaporate much more quickly 
because it has no hydrogen bonds to break before evaporation can occur. 

Amov, Boris. Water: Experiments to Understand It. Lothrop, Lee & Shepard 
Books: New York, 1980. 

Berger, Melvin. The New Water Book. Thomas Y. Crowell Company: New 
York,1973. 
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Topic: Water: Surface Area and Evaporation 

Objectives: 1. To understand that the amount of evaporation depends on the amount of 
surface exposed. 

Materials: 1 Pie pan 
2 Small cups 
Aluminum foil 
1 Funnel 
3 Small Cups all of equal size 
3 Cups of water 

Background Information: 
Evaporation is part of the water cycle. The rate of evaporation depends on how 
large a surface is exposed to the sun. Oceans have a very large surface area so 
they contribute significantly to evaporation. Lakes, on the other hand, may be 
very deep and contain a lot of water, but they may also be very narrow with only a 
small amount of water exposed to the surface. Watch this experiment to see what 
happens. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 

2. 

3. 
4. 

5. 

6. 

Evaluation: 1. 
2. 

Place one cup of water in the pie pan (this represents an ocean) and one 
cup of water in each of the small cups (use a funnel so no water is spilled). 
Cover one of the cups with aluminum foil. This cup will represent water 
underground not exposed to the sun. The cup with no cover is a lake. 
Place the containers side by side in a sunny window. 
Now take the three cups that were equal in size and mark them as "ocean", 
"lake", and "groundwater". Pour a cup of water into each cup. Mark the 
water level with a marker and pour all the water out. 
After waiting one or two days, pour the water from each cup and pie pan 
into the appropriate cup you previously labeled. 
Note the differences in water level. 

Which cup has the least amount of water? The most? 
Explain what happened. The pie pan exposed the greatest amount of water 
to the surface allowing more water to evaporate so the cup called "ocean" 
has the least amount of water. 

3. Which cup comes closest to meeting the 1 cup mark? 
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Application: Be sure that the children are able to understand that this experiment proves that 
water evaporates off the surface of the water. Other factors affect how much 
evaporation will occur besides surface area though. The air temperature will heat 
or cool the water making water molecules move faster or slower. Try comparing 
how much water evaporates from a pan of water that is cooled (put it in a 
refrigerator) and one that is not. The warmer one will evaporate faster. The 
amount of water vapor already present in the air will also affect evaporation. If it 
is a humid day, there is already a lot of water vapor present. The air will probably 
not be able to hold much more, so evaporation will be less. A dry day means 
there is very little water vapor present, so evaporation will occur very quickly. 
Apply this to a desert setting and a rainforest environment. Where will 
evaporation occur more quickly? 

Sources: Dickinson, Jane. Wonders of Water. Troll Associates: New Jersey, 1983. 
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Topic: Water: Water Vapor and Condensation 

Objectives: 1. To observe what happens to water vapor when it is cooled. 

Materials: 

2. To understand that water vapor is present in the air. 
3. To observe the three phases of water: solid, liquid, and gas. 

2 Drinking glasses 
Water 
Ice cubes 

Background Information: 
Remember what you have learned about the water cycle. Water goes through the 
processes of evaporation, condensation, and precipitation. While doing this, water 
can be in three different phases, solid, liquid, and gas. During evaporation, water 
starts as a liquid but as it is heated, it becomes a gas. Condensation is the process 
that cools water vapor, a gas, back to liquid water droplets. But how and why 
does water change from one phase to another? This experiment will show how 
water vapor can be changed to a liquid. The actual experiment may seem very 
simple, but stay focused on what is happening and Why. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 
2. 
3. 
4. 

Evaluation: 1. 

2. 

Begin with two drinking glasses that are the same size. 
Fill one with warm water and fill the other with cold water. 
Place ice cubes in the glass containing cold water. 
Allow the glasses to sit for a few minutes. 

What do you notice on the outside of the glasses? (The cold glass is wet. 
This is called condensation.) 
Where did the wetness come from? (No, there is not a hole in the glass. It 
came from the water vapor present in the air.) 

Application: Water vapor is always present in the air. Remember how the water cycle works. 
Water evaporates because the water molecules are heated and move quickly. 
Evaporated water rises in the atmosphere where the air is cooler. If the water 
vapor comes in contact with a cool dust particle the quickly moving water 
molecules will slow down and become a liquid. This is what has happened on the 
glass. The cold glass is like a cool dust particle. Water vapor that is already in 
the air will bump against the cool glass. The cold temperature will slow down 
the water molecules and change them to a liquid. Nothing happened on the warm 
glass because it did not change the speed of the water molecules enough to change 
them to liquid. 
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Try breathing on a mirror. What do you notice appears? 
Tiny water droplets! Your breath actually contains a lot 
of water vapor at a very high temper~ture. When the 
water vapor makes contact with the cool mirror, the 
water vapor becomes liquid. Try to figure out why you 
can see your breath in the winter. (The warm air from 
your body makes contact with the cold outside air, 
changing the water vapor to water droplets.) 

Dickinson, Jane. Wonders of Water. Troll Associates: New Jersey, 1983. 
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Topic: Water: Why is the Ocean Salty? 

Objectives: 1. To understand that evaporation leaves salt behind. 

Materials: 1 Bowl 
1 Spoon 
1/4 teaspoon of salt 
1 Tablespoon of water 

Background Information: 
When water evaporates it leaves behind salt and other minerals found in it. As 
water evaporates from the ocean, the salt is left behind. This is one reason why 
the ocean is salty. The other is that rivers flowing into the ocean carry salt that 
was dissolved out of rocks. If salt continues to enter the ocean from rivers and if 
it is never evaporated with the water, then the ocean gets saltier and saltier. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 
2. 

3. 

4. 

Evaluation: 1. 
2. 

Mix the water and salt in a bowl until the salt has dissolved. 
You may want to allow a child to dip their finger in the water and taste it 
to show that it is salty. 
Allow the bowl to sit near a sunny window until all the water has 
evaporated. 
Observe the residue left in the bowl. 

What is in the bowl?(Someone can taste it - salt) 
Where did it come from? (Left from the water that evaporated) 

Application: You can try measuring the amount of salt left in the bowl and see how it compares 
to what you originally put in. Be sure that the children understand that although 
we cannot survive by drinking salt water, most aquatic animals could not survive 
without it. This would be a great time to study animals and plants from the ocean 
and why salt if good for them but bad for us. 

Sources: Dickinson, Jane. Wonders of Water. Troll Associates: New Jersey, 1983. 
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Topic: Water: Capillary Action 

Objectives: 1. To understand capillarity. 

Materials: 

2. To understand what causes capillary action. 
3. To understand how capillarity u.tilized by nature. 

1 Drinking Glass 
1 Celery Stalk 
Red food coloring 
Knife 
Water 

Background Information: 
Although water molecules attract to each other and create surface tension, they are 
also attracted to other substances such as glass, metal, and plastic. This attraction 
to other substances enables plants to obtain water and blood to circulate through 
veins. Capillary action can be seen if you look at the edges of water in a thin tube. 
You will notice that the sides of the water against the glass tube rise up. If the 
tube is small enough the water will keep rising. Capillary means hairlike. 
Capillary action works the best if the tube water is moving through is extremely 
tiny, like a hair. This experiment will show how capillary action occurs in plants. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 
2. 

3. 

Fill a glass with water and add red food coloring. 
Cut about 1/4 an inch off the bottom of a celery stalk (leave the leaves of 
the celery on the stalk) 
Place the stalk in the water with the leaves out of the water. Check on the 
stalk over a period of an hour. 

/ 
/ 
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Evaluation: 1. 
2. 
3. 

What is happening to the color of the celery? 
Where did the color start? (From the bottom and moves up the stalk) 
How is the red water moving through the celery? (Capillary action--the 
veins inside the celery are small enough that the water is pulling itself up) 

Application: For a close up look at how capillary action works, obtain several glass rods/tubes 
of different diameters. They should all be smaller than the diameter of a straw. 
Be sure they are open-ended. Tape each to an index card and place all of them in 
the same glass of red colored water. Now you can observe the water moving up 
the tubes and the difference in the height of the water according the diameter of 
the water. Can you explain the differences in height? Giant redwood trees use 
capillarity to carry water as high as 450 feet. The attraction that water has for 
other materials is called adhesion. If water's attraction for some other material 
such as glass, is greater than the attraction water has for other water molecules, 
the water will move along the glass. Adhesion can be demonstrated by placing a 
cloth in a bowl with water in it. Allow one end of the cloth to submerge in the 
water and the other end to layover the side into an empty saucer. You will see 
that the water will move through the cloth using adhesion into the saucer. Now 
try the experiment with different types of cloth (paper towel, nylon, cotton). You 
will see that water is attracted to some materials more strongly than it is attracted 
to others. 

Sources: Amov, Boris. Water: Experiments to Understand It. Lothrop, Lee & Shepard 
Books: New York, 1980. 

Berger, Melvin. The New Water Book. Thomas Y. Crowell Company: New 
York,1973. 
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Water Pollution 
Now that you understand how important to life and how rare fresh water is, you know that it is 
necessary for everyone to use and protect it wisely. Unfortunately, this is not always the case. 

The problem with Sewage 
One of the major causes of water pollution is the simple fact of too many people. With 
people comes sewage. Sewage is water that we are finished using. It is a mixture of 
human waste, detergents, chemicals, and oils. As recently as only 100 years ago, most 
people still lived on farms. Towns were small and not very populated. People were 
spread out so the concentration of sewage released into the surrounding environment was 
low enough that the bacteria living in soil and water could clean the wastes. When cities 
began to develop, the populations increased quickly. No one understood that sewage 
carried disease. People continued to produce waste that was not treated. When more and 
more people did this, it simply became too much waste for bacteria to clean up. Often 
people upstream dumped untreated waste into a river and people downstream would be 
stuck drinking the dirty water and getting sick. This is why wastewater treatment plants 
are necessary. They prevent contamination from entering fresh water supplies. Not every 
country treats its water. Some countries are too poor and people continue to become sick 
and some even die from water contaminated with human waste . 

Too much sewage not only harms people but also the plants and animals living in and 
using water. There are beneficial bacteria that are able to break down sewage so it does 
not contaminate the environment. These bacteria use oxygen. When too much sewage 
finds its way into a river, the bacteria will work nonstop to break down the organic matter 
found in sewage. Sewage contains organic matter which is anything that was living. 
The more organic matter in water, the more oxygen the bacteria use. If bacteria are using 
all the oxygen in the water, they are not leaving enough for the fish and plants that also 
need oxygen to survive. This will suffocate and kill the fish. 

Pollution from Industries 
Industries are very large polluters in most states and countries. The more new products 
they create, the more new chemicals and wastes they produce. Some wastes that are 
produced are made of organic matter. Organic matter is able to be broken down by 
bacteria found in nature. Factories that produce food and paper release a lot of organic 
waste. Other factories produce or use chemicals. Chemicals often cannot be broken 
down by bacteria. Many beneficial bacteria can be killed by chemicals. When these 
chemicals are released in water they can kill fish and poison people. Some factories 
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produce metal wastes. If these metals sit outside and are allowed to be rained on, they 
will corrode and rust. The rusty water will seep into the ground, carrying with it tiny 
pieces of metal. It is very difficult to remove this type of pollution especially when 
groundwater resources are contaminated. 

Pollution from Farms 
Many farms have become large enough to contribute significantly to water pollution. If 
too many cattle are present, they create a lot of manure that can contaminate nearby 
streams. Farmers also use more fertilizer than ever before. The materials found in 
fertilizers may run off to nearby streams or seep into the ground and pollute groundwater. 
Farmers use fertilizers to make their crops grow faster. The main nutrients in fertilizer 
are nitrogen and phosphorus. Although both of these are found naturally in soil, farmers 
can apply more than the crops will use. The excess is wasted. If the nitrogen and 
phosphorus get into a stream, they will contaminate the water. Nitrogen and phosphorus 
make algae grow extremely quickly. Algae will cover the surface of the water, blocking 
sunlight and using up oxygen. Fish and plants will suffocate. 

Herbicides and pesticides are also used on farms to kill weeds and bugs that may harm 
crops. Often these chemicals are made of substances that cannot be broken down by 
bacteria. This means they last in the environment for years. These chemicals will affect 
life not only for us but for generations to come. About 50 years ago, a pesticide called 
DDT was used by farmers. No one understood what the short and long term effects of 
this chemical would be. Sadly, DDT is a very harmful substance that causes eggshells to 
be very thin. After it was applied to crops, rain would wash some DDT to rivers. When 
birds would eat fish that lived in rivers polluted with DDT, the birds would become 
contaminated. When these birds laid their eggs, the shells would break because they were 
too thin. Many bird populations, especially bald eagles, dwindled because of DDT. 
Before using chemicals, it is important to study their effects on nature so that any side 
effects can be prevented or minimized. 

Farm produce another type of water pollution that you have already learned about; soil 
erosion. In fact, sediments from erosion is the largest single water pollutant. When 
raindrops hit bare soil, the soil particles are loosened and flow into a nearby stream. This 
can make the streams very muddy. Muddy water is very harmful for animals living in 
water. Fish gills are very sensitive to contaminants in the water. As long as the stream is 
moving quickly, the soils will stay in suspension (float in the water). But, as soon as the 
water slows down, the heavier soil particles fall to the bottom of the river. If the river 
flows into a lake, the water will become very slow and most of the soil will be deposited 
at the bottom of a lake. If enough sediment is carried to a lake and deposited, the lake 
slowly fills up with soil. This causes the lake to grow old much quicker than it would 
otherwise. 
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The Toxic Build up of Mercury 
Mercury is a very poisonous substance that is deadly. Mercury enters the environment 
by chemical factories that dump it into rivers or by farmers who used to use mercury on 
their crops. Mercury was used to keep fungus from growing on the seeds farmers planted. 
But just like fertilizer and pesticides, excess mercury is able to find its way into 
groundwater and streams. Once mercury has contaminated water, it is eaten or absorbed 
by fish. Birds will also eat seeds contaminated with mercury. Mercury does not ever 
leave the body. Our bodies have no way of getting rid of it. It is carried in tissues in the 
body. Humans can become contaminated with mercury when we eat the fish that have 
mercury in their tissues. A little mercury will not kill an animal. The problem is that 
since mercury never leaves the body, you can accumulate more and more. Mercury 
contamination can follow the food chain. Tiny organisms will have mercury in them. 
These organisms are eaten by small fish. The small fish already had mercury 
contamination, but now they have more from the tiny organisms. The small fish is eaten 
by a larger fish. Now the large fish has a lot of mercury contamination in its tissues. 
Humans eat the large fish and are contaminated with mercury. In some places, people are 
advised to only eat fish once a week so they do not get a toxic buildup of mercury or other 
chemicals in their bodies. 

How can Hot Water cause Pollution? 
Many industries use processes that create a lot of heat. They need to cool down the 
machinery and since water has the ability to absorb heat and is cheap, water is used to do 
this. Although water used to cool machinery is not necessarily contaminated with 
chemicals or dirt particles, the water will increase in temperature. Industries are often 
located on along a lake or river. They will pump out water, send it through the 
machinery, and then expel it immediately back into the lake or river. When fish, plants, 
and other animals living in the water are accustomed to certain temperatures and are 
suddenly exposed to hot water dumped into their environment, it may cause a shock to 
their bodies. Many fish live longer and grow larger in cold water. Warm water holds less 
dissolved oxygen than cold water. That means less oxygen for fish populations. Warm 
water causes increased growth of algae. Algae use up oxygen found in water, not leaving 
enough for the animals that live there. There is a fairly simple solution to this problem. 
What do you think can be done to prevent thermal pollution? What about allowing the 
water to cool before it is sent back into the lake? 

Detergents and Algae 
When we wash our clothes, we use detergent. In most states, detergent manufacturers 
use phosphates to help get clothes cleaner. Common sewage treatment removes less than 
half of the phosphates in the sewage. The rest are released into the rivers where they 
make algae grow very rapidly. Ultimately, this can lead to a lowering of the dissolved 
oxygen in water. Just like sewage contamination, too much algae can mean death for all 
other creatures living in a stream or lake. Phosphates that end up in wastewater treatment 
plants can cause algal growth which clog up the systems. Today, Indiana and many other 
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states have outlawed any phosphates in detergents. This has eliminated one of the most 
important sources of phosphates in our rivers and lakes. 

An Everlasting Pollutant: PCBs 
PCBs are a manmade substance that had been used very frequently in electrical 
equipment. PCBs do not break down naturally and can last for a very long time. 
Although most countries no longer make PCBs, those that were made 40 years ago still 
remain in the environment today. Similar to mercury buildup, PCBs are not expelled 
from the body and effects of its contamination are often passed down to the young. 
Although land animals have PCBs in their bodies, ocean mammals seem to have suffered 
the most from PCB contaminants. Seals have given birth to premature seal pups. These 
pups have died because they are not fully developed. Many seals have had lung and other 
organ failure. All of this is believe to have been caused by PCBs. Polar bears are in 
trouble because seals are their favorite food. A polar bear that eats seals with high levels 
of PCBs will store the PCBs in its body and suffer its effects. Out of 18,000 seals in the 
North Sea, 12,000 are believed to be dead due to high PCB levels. Some dolphins 
contain so many PCBs that they are actually toxic. Unfortunately, many scientists feel 
animals will be suffering from PCB contamination for years to come. Although there is 
no solution to the problem, PCBs are no longer being used by most countries. 

The Sticky Situation with Oozy Oil 
Oil is a thick substance important to all of us. It has a wide variety of uses from 
transportation to heating our homes. Oil is found naturally under the earth's surface. 
Although oil is a natural material and a great benefit to us, when it ends up in the wrong 
place, it can have devastating effects. 

Oil and water certainly do not mix. Although water is a great solvent, which means it can 
dissolve many substances, oil is not one of them. Light oil will float on the surface of 
water. Heavier oils will slowly sink to the bottom. When oil is spilled on water, it 
spreads out like a blanket, coating everything in its path. Oil can get into water by 
leaking from big tankers carrying the oil across the oceans. Sometimes oil is found in the 
ground underneath the ocean floor. A giant oil rig must be put in place to pump up the 
oil. Sometimes the oil rigs leak oil. Gasoline leaks can even occur at any gas station 
while people fill up there cars with gas or from old underground gasoline tanks. If any 
gasoline spills, rain may wash it into a nearby river or it may contaminate the soil. From 
there it can seep into the ground and contaminate the groundwater. Oil spills occur every 
year. Some are larger than others but they all cause devastating damage to the aquatic 
environment. 

When an oil spill occurs in a body of water, the animals that live there suffer the most. 
Birds' feathers are very sensitive. If oil is covering the surface of water, a bird may try to 
dive into the water to catch a fish only to find that it has become completely covered in 
the oily goo. The more the bird tries to clean itself, the worse it becomes. Birds use their 
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beaks to clean their feathers. If the feathers are covered with oil, the bird will ingest the 
oil. Other animals suffer too. Sea lions must come to the surface for air. If they come up 
in the spilled oil, their delicate fur is drenched with the oil. The more they clean, the 
more oil the ingest. Oil may completely suffocate the animal. Scientists have found that 
when major oil spills occur, thousands of animals die and millions are affected. Long 
term effects are very severe too. Clam populations decrease and fish suffer also. 

Most oil spills are due to carelessness. Greater caution needs to be taken to reduce the 
number of spills. Better built oil tankers with double hulls may also help the problem. 
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Topic: Water: Oil Pollution 

Objectives: 1. To observe oil and water together. 

Materials: 

2. To try to remove oil from water. 
3. To try and mix oil and water. 

Cooking oil 
Water 
Jar with lid 
Stirring sticks 
Pie pan 
Cotton strips or cotton balls 
Paper 
Cloth 
Yarn 

Background Information: 
Water is an excellent solvent. A solvent is able to dissolve materials. Water is 
able to dissolve many types of materials. Try dissolving different substances in 
water (cracker, bean, salt, flour, sugar, pepper). Water cannot dissolve every type 
of substance though. Did the pepper dissolve? Oil is another substance that does 
not dissolve in water. Oil can be very thick. Depending on how thick it is, it may 
float or sink in water. The thickness of a substance affects how quickly it flows. 
This is called viscosity. You can test viscosity by using a funnel and timing how 
long it takes for a certain amount of material to run through it. Try this with oil 
and water before trying the next experiment. Pour one cup of water through a 
funnel and time it, then try it again using one cup of oil. You fill find that oil 
takes longer, it is more viscose. The more slowly a liquid flows, the more viscose 
it is. Toothpaste is very viscose. Viscosity of oil is very important to scientists 
who are studying the effects of an oil spill either on water or land. They need to 
know how to clean up the spill and how quickly they need to act. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 

Evaluation: 1. 
2. 
3. 
4. 

First have the children add Y2 cup of oil to 3 cups of water. Let them try to 
mix the oil and water together. Have them put the lid on and shake it. 

Does the oil ever disappear (dissolve) in the water? 
What does the oil look like and how does it move? 
What happens when you shake the jar? 
What happens when you let the jar sit for awhile? 
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Procedure: 1. 

2. 

3. 

4. 

Now add 114 cup of oil to a pie pan full of water. Each child may want 
their own pie pan to experiment with. 
Let the children have access to the cotton, paper, cloth, yam, and any other 
materials they may want to use. 
Tell them that a boat has just spilled all the oil it was carrying into a lake. 
How are they going to stop the oil from spreading and clean it up? 
Let them try to figure out which materials work best to absorb the oil. 

Application: When tankers spill oil into an ocean or lake, the first priority is to stop the oil 
from spreading out further. This is done with booms. The yam in this experiment 
could act as a boom. Boats carrying a long boom will drive around the oil spill 
dropping the boom. After a spill has been contained, then clean up begins using 
an absorbant material like the cotton. To find out how difficult it is to clean oil 
off of rocks and birds, try using pebbles and feathers. Show the children that 
water cannot rinse off the oil. Scrubbing is necessary. Pictures of oil spills may 
have more impact on the devestation and the work involved in cleaning up the 
mess. 

Sources: Westley, Joan. Water and Ice. Creative Publications: California, 1988. 
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Topic: Water: Water Filters 

Objectives: 1. To observe how filters remove particulates from water. 

Materials: 

2. To make a filter. 
3. To understand how filters are used in water and wastewater treatment 

plants. 

2 Two liter bottles (one with a lid) 
Cotton balls 
Small clean pebbles (the kind used in a fish tank) 
Clean sand 
Dirty water (mix some charcoal or dirt in water) 
Knife 

Background Information: 
Before water can be used in the home or returned to a lake or river, it must first be 
treated and cleaned. If water is going to be used by people for drinking or 
showers, the water will go to the water treatment plant. Here the water is filtered 
and chlorinated. Filters remove the soil particles, sticks, and leaves from the 
water. Chlorine kills the bacteria. This makes the water safe to use. After water 
has been used, the dirty water is sent to the wastewater treatment plant. The 
wastewater treatment plant uses filtering, settling, oxygen, bacteria, and chlorine 
to clean the water before it is dumped into a river. This experiment will allow you 
to see how filtering helps to clean water. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. Cut the bottom inch or 
two off of a plastic 2 liter 
soda bottle. 

2. Drill a hole in the lid of 
the bottle (hammer a nail 
through). 

3. Place cotton in the spout 
of the bottle. Screw the 
lid on. 

4. Tum the bottle upside 
down and pour the small 
pebbles in. The bottle 
should be about 4 inches 
full of pebbles. Be sure 
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the pebbles are evenly spread. 
5. Now pour in about 4 inches of sand. Spread evenly. 
6. Cut the top 1/4 off of the other 2 liter bottle. 
7. Place the spout of the filter in the bottom of the other bottle. 
8. Now pour the muddy water through the filter. 

Evaluation: 1. 
2. 
3. 

How did the water look when you poured it into the filter? 
What did the water look like that came out? 
What happened to all the dirt? 

Application: Have the class research water and wastewater treatment plants. Visit your local 
plants to see how they clean water. 

Sources: Berger, Melvin. The New Water Book. Thomas Y. Crowell Company: New 
York, 1973. 
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Topic: Water: Observing Clarity, Odor, Debris, and Color 

Objectives: 1. To observe properties of water that may indicate pollution. 

Materials: Water samples from various location (lake, stream, puddle, faucet, well, rain, 
barrels) 
Clean labeled jars with lids to collect the water samples 
White paper 
Pen 
Flashlight 
Magnifying lens 

Background Information: 
Looking at water quality does not have to be difficult to be scientific. Many 
scientists are able to tell quite a bit about what water may contain just by looking 
at it and smelling it. Try this experiment to see the differences in water. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 

2. 

3. 

4. 

5. 

6. 

Evaluation: 1. 
2. 

3. 

4. 

Collect samples of water from many locations. Be sure the jars were clean 
before you sampled and label each sample with the sample location. 
Draw lines on a piece of white paper and hold it behind each sample. If 
the lines are very clear, that means the clarity of the water is very good. If 
the lines are blurry, the water may have some type of contamination. 
Make a note of very clear, somewhat clear, or very murky. 
To test the color of the water, hold a plain white paper behind the sample. 
The sample should be colorless. Make a note of any green, brown, or grey 
colors. Is the color strong or weak. 
Open the jar and using your hand, fan toward your nose to see if you smell 
any odors. Make a note of any strong smells, weak smells, or no smells. 
To look for debris, use the flashlight and magnifying lens. Hold the 
sample in front of the light and use the magnifying lens to look for any 
particles floating in the water. Make a note 0 no debris, some debris, or 
much debris. 
Use a chart to keep track of all your field notes. 

Did you notice any creatures or plants in the water? 
When you took the samples, did you notice any source of pollution 
nearby? 
Would you say any of the samples are polluted? What may have caused 
the pollution? 
How do the outdoor sources compare with the tap water? 
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Application: Using the samples you have taken, you can make bacteria cultures. Boil a potato 
and cut it into thin slices while it is still warm. Put the slice in a clean, dry jar and 
add water from one sample to cover the bottom of the jar but not the potato. Put 
the lid on the jar and place the jar in a w.arm, dark place for a few days. When you 
take it out, you should see bacterial growth. Now you can really compare the 
pollution in each water sample. 

Sources: 

Settling water is a simple way to clean water. Wastewater treatment plants use 
settling to remove sludge from water. Allow your samples to settle for 24 hours 
and then test the clarity, odor, color, and debris. Are there any changes? 

Berger, Melvin. The New Water Book. Thomas Y. Crowell Company: New 
York,1973. 
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Topic: Water: Thermal Pollution 

Objectives: 1. To observe differences in oxygen levels of warm and cold water. 

Materials: 1 Glass 
Cold Water 

Background Information: 
Thermal pollution often results when industries dump hot water back into lakes, 
rivers, and oceans. An increase in the temperature of the body of water results. 
This has negative impacts on the life there. Some of the fish, plants, and other 
animals living in the water cannot tolerate the increase in temperature. Warm 
water promotes the growth of algae and bacteria. If algae are abundant, then there 
is less oxygen available for other aquatic life. Also, warm water is unable to hold 
as much oxygen as cold water. When the water is heated, the oxygen will bubble 
out. This simple experiment will prove that warm water contains less oxygen than 
cold water. 

Hypothesis: Allow the children to use the information they have already to make an educated 
guess about what may happen in this experiment. 

Procedure: 1. 

2. 

Fill the glass jar with very cold water. Allow the water to sit in a warm 
place for an hour. 
Look carefully at the glass. 

Evaluation: 1. Do you see bubbles of air? 

Sources: 

2. Where did the bubbles come from? 

Berger, Melvin. The New Water Book. Thomas Y. Crowell Company: New 
York,1973. 
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