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THE WATER

YOU
DRINK

Kisha K. Maurer
Global Warming: Water Issues & Conservation Measures
June 10-13,2008
Instructor: Ms. Robbie Berg

The Water YOU Drink

Goals
1
2.
3.
4.

Students will have an understanding of how we get water to drink.
Students will have an understanding of how drinking water can be contaminated.
Students will have an understanding of steps to prevent contamination.
Students will follow directions when given in class.

Objectives
\

1. To construct a working model of an aquifer to demonstrate how easily our
drinking water can be contaminated.
2. Develop a list of actions students can take to stop or reduce this contamination.

Illinois Assessment Frameworks
11.7.02 Distinguish among and answer questions about performing the following:
observing, drawing a conclusion based on observation, forming a hypothesis,
conducting an experiment, organizing data, constructing and reading charts and graphs,
and comparing data. Recognize the common units of the metric system.
12.7.89 Understand that water below the surface is groundwater and it forms when
precipitatior~moves slowly downward through rocks and soil.
13.7.11 Compare the effectiveness of reducing, reusing, and recycling in actual
situations

Prerequisites
1. Understanding of water system
2. Understanding of lab safety rules
3. Understanding of aquifers

Materials
I.1 clear plastic cup that is 2 314" deep x 3 114" wide for each student
2. I piece of modeling clay or floral clay that will allow a 2" flat pancake to be
made by each student for their cup
3. White play sand that will measure 114" in bottom of each student's cup
4. Aquarium gravel (natural color if possible) or small pebbles (approximately 112
cup per student)
(HINT: As many small rocks may have a powdery residue on them, you may wish
to rinse and dry them on a clean towel prior to use. It is best if they do not add
cloudiness to water.)
5. Red food coloring
6. 1 bucket of clean water and small cup to dip water from bucket
7. Poster from usgs.gov
http://water.usqs.gov/outreach/Posters/hazardous wastelhazwaste bw.pdf

Lesson Description
Students will hypothesize how water may become contaminated. Students will then
construct their own aquifers to observe this in action.
\

Lesson Procedure
Introduction: The lesson will begin with students brainstorming ideas of how water can
become contaminated. After writing these on the board, students will be placed into
groups of 4-5 students. Each student will be given a poster that has examples of water
polluters. Groups will find these areas on the poster. Students will then give more
examples to add to the original list.
Students will watch a short review of how we get our drinking water
(http://www.epa.qov/safewater/kids/flash/flashaquifer.html)Main Activitv:
I.Pour 114" of white sand in the bottom of each cup corr~pletelycovering the bottom
of the container. Pour water into the sand, wetting it completely (there should be
no standing water on top of sand). Let students see how the water is absorbed in
the sand, but remains around the sand particles as it is stored in the ground and
ultimately forming part of the aquifer.
2. Have each student flatten the modeling clay (like a pancake) and cover I12 of the
sand with the clay (have each student press the clay to one side of the container
to seal off that side). The clay represents a "confining layer" that keeps water
from passing through it. Pour a small amount of water onto the clay. Let the
students see how the water remains on top of the clay, only flowing into the sand
below in areas not covered by the clay.

3. Use the aquarium rocks to form the next layer of earth. Place the rocks over the
sand and clay, covering the entire container. To one side of the cup, have
students slope the rocks, forming a high hill and a valley. Explain to students that
these layers represent some of the many layers contained in the earth's surface.
Now pour water into your aquifer until the water in the valley is even with your
hill. Students will see the water stored around the rocks. Explain that these rocks
are porous, allowing storage of water within the pours and openings between
them. They will also notice a "surface" supply of water (a small lake) has formed.
This will give them a view of both the ground and surface water supplies which
can be used for drinking water purposes.
4. Use the food coloring and put a few drops on top of the rock hill as close to the
inside wall of the cup as possible. As an example, explain to students that often
old wells are used to dispose of farm chemicals, trash, and used motor oil. This
practice can show up in the ground water and their drinking water. They will see
that the color spreads not only through the rocks, but also to the surface water
and into the white sand at the bottom of their cup. This is one way pollution can
spread throughout the aquifer over time.

Discuss with students other activities that could pollute their aquifer. Assign students
the task of locating activities around the school or their own homes that could pollute
their drinking water sources if not properly maintained. Allow students to drain off the
water in their cups and carry home their container to refill with water and show their
parents surface and ground water and how the food coloring illustrates pollution
activity above their aquifer can affect all water. Students should discuss with parents
what steps they can take as a household to prevent water pollution.

WATER
AVAILABILITY,
USAGE &
CONSERVATION

Lesson Plan

6aagrade
Topics: Water availability, water usage, water consenration
Stab Standards:
1I.A.3b. Conduct scientific experiments that control all but one variable.
11.A.3c. Collect and record data accurately using consistent measuring and recording
techniques and media.
II.A.3e. Use data manipulation tools and quantitative (e.g. mean, mode, simple

equations) and representational methods (e.g. simulations, image processing) to
analyze measurements.

I 1.A.3g. Report and display the process and results of a scientific investigation.

1.B.3d. Read age-appropriate material with fluency and accuracy.

/'

\

3.A.3. Write compositions that contain complete sentences and effective paragraphs
using English conventions.

Goals for the lesson:
-Students will recognize that there is a lot of water on Earth, but not much of it can be
used for drinking water and other water supply needs.
-Students will recognize that ground water and surface water is a very small percentage
of the Earth's water.
-Students will gain an understanding of how much water is used on a daily basis in a
household setting.
-Students will develop an understanding of how important it is that we take care of our
water resources.
-Students will identify ways to conserve water.

Materials needed:
-related handouts from web sites

(

-5-gallon aquarium filled with water

-24 oz. measuring cup
-green food coloring
-ice cube tray
-ice pack
-dropper
-clear container filled with sand (at least 6 ounces in size)
-glossary of terms relevant to the lesson
-activity handout
-water usage survey form
-water facts about Illinois

Preparation:

I

1. Ask the class what they know about how much water there is in and on the
earth. Note on board to be able to make comparisons with information in the
handouts.
2. Distribute handout "How Much Water Is 'There On Earth?"
3. After the first paragraph is read, distribute handouts to elaborate on aquifers and
the water cycle.
4. After reading the handout, distribute handouts on glaciers and icecaps
http:/(qa. wafer.us~&ys.g~v/ed&~/eapr"h~Iac~er.
html

5. The handouts already distributed give statistics mgarding the amount and
distribution of water on Earth. To help students get a better concept of water
amount and distribution, conduct the following activity.

Present to the class a 5-gallon aquarium filled with water. Explain that the water
in the aquarium represents aH of the water in the world.
List on the board the following types of water supplies on Earth:
-oceans
-groundwater
-rivers
-icecaps/glaciers
.freshwater lakes
-inland seaslsak lakes

-atmosphere
3. Using a measuring cup, remove 18 ounces of water from the aquarium.
4. Color the remaining water in the aquarium green with food coloring. This water
that is remaining in the aquarium represents the proportionate amount of water
that is in our oceans. The 18 ounces is proportionateto water that is not ocean
water.
5. Pour 15 ounces of the 18 ounces into an ice cube tray. This represents that
amount of water that is held in glaciers and icecaps. The water is not readily
available to use.
6. Since the 13 ounces of water in the ice cube tray is comparable to the amount of
water in the ice pack, place the ice pack in the aquarium to represent the total
amount of water held in glaciers and icecaps.
7. 'The remaining 3 ounces represents the world's available fresh water. Of this
amount, only a fraction of an ounce is held in the world's fresh water lakes and
rivers. Place a dropper full of water in a small cup or in a student's hand.
8. The remaining water is ground water. Pour ,this remaining water into a cup of
sand. Explain that ground water is held in the pore spaces of soil and fractures
of bedrock.
9. Distribute activity handout, "All the Water in the World."
IO.After computing the answers for the handout, ask the students if they are
surprised to know that such a small percentage of the water in the world is fresh.

Questions for Follow Up:
I Why isn't all fresh water usable?
2. Why do we need to take care of surface waterJground water?

Conclusion:
1. To make students mindful of the amount of water that that they use in a day's

2.

3.
4.

5.
6.

time, distribute the handout "How Much Water Do You Use?"
Divide the class into groups of three. As homework, assign each group to work
together and calculate how much water is used in a typical day using their
handout.
The following day, compare and discuss the findings of the different groups.
Complete a master chart or graph of water usage by calculating the average
numbers from all the groups.
Discuss the implications of using so much water.
Assign the groups to come up with at least 10 ways to conserve water on a daily
basis.

1

Assessment;

Assess the students learning by having them write in their journals summarizing
what they have learned about the amount and distribution of water on Earth. In
addition, have students explain why they think they should conserve water and have
them list 7 specific ways they can do so.

AQUIFERS

By: Jilt Burroughs
Taken from http://science-class.net

kssoaa Plam Title:

Aquifers
+
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This will take three periods t o complete. One period for each part.

Sqandards Addressed :

Goal 11
o

ll.A.3b, ll.A.3c, ll.A.3e8 11.A.3f8 ll.A.39

Goal 12
o 12.E.3a, 12.E.3b
+

Goal 13
o

13.A.3c, 13.B.3e, 13.B.3f

S p . t c i f i g Qbjec~:
%pg:
*
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Student will be able t o describe the relationship between ground
water and surface water
Students wit1 be able t o Dst how ground water and surface water
affect each other
Students will karn how a change in either ground water or surface
water will affect the other

Required Materials :
Please see attached lesson plan
Part 1 (see attached lesson plan)
Anticipatory Set (Lead-In):
Parts of an Aquifer
o

On the Smart Board have each of the terms and definitions on
and ask them to match them together (This will be a review)

Step-By-Step Procedures:
Please see attached lesson plan
Part 2 (see attached lesson plan)
Anticipatory Set (Lead-In):
The Recharge Zone
o

On the Smart Board have the term Recharge Zone. Ask the
students t o write the definition on the board, ask them list
sources of this water and t o draw a diagram of the process
(This will be a review)

Step- By-Step Procedtires:
Please see attached lesson plan
P a e 3 (see a ~ a c h e dlesosra plan)

Anticipatory Set (Lead-In):
The discharge zone
o

On the Smart Board have each of the terms and definitions on
and ask them to match them together (This will be a review)

Step- By-Step Procedures:
i '

Please see attached lesson plan

POafis For Inclepeden* P~aetice
:
For Parts 1-3 the students will work in teams t o complete the lab and
record their findings and observations
Assessmen9 Based On ObJeeives :

Write a paragraph t o describe the relationship between groi~ndwater
and surface water. How does one affect the other? How does a
change in one affect the other? Use information from your
investigation t o support what you say.

Soda Bottle Aquifer 1

Aquifers
Background Information: An aauifer is any natural material that contains water
recoverable in useful amounts by means of wells or natural springs. Aquifers may be
fractured zones in otherwise solid rock, layers of solid but porous rock or loose
sedimentary materials. Some of the best aquifers are thick beds of sandstone,
geologically young limestones and bath salts, sands and gravels. Except in favored
areas, most geologic materials are not aquifers. Clay and shale contain water, but
unless the beds are fractured, pore openings are too small to allow water movement.
Most igneous and metamorphic rock lack pore spaces and contain hardly any water.
Materials:

/

Model bottle with screen
Sand
Clear t a ~ e

Collection bottle
Ilail
I Film canister

Food coloring
Pan
I Candle
I

Part 1 - Parts of an Aquifer
Background Information: Whenever water reaches the earth's surface, some of
it goes into the ground where it flows through porous rocks. Groundwater is divided
into layers called the saturated zone (full of water), the water table (top of the
saturated zone), and the unsaturated zone (everything above the water table). As
water flows through the ground some water sticks to the surface of the rocks and soil
in the unsaturated zone, but the pores in the rock or soil in the zone are filled with air.
The water continues to flow down through the water table to the saturated zone
where all the pores in the rock or soil are ,Filled with water.
Capillary action is important for moving water (and all of the things that are dissolved
in it) around. It is defined as the movement of water within the spaces of a porous
material due to the forces of adhesion, cohesion, and surface tension.
stick to each other
Capillary action occurs because water is sticky -- water molec~~les
and to other substances, such as glass, cloth, organic tissues, and soil. Dip a paper
towel into a glass of water and the water will "climb" onto the paper towel. In fact, it
will keep going up the towel until the pull of gravity is too much for it to overcome.

Adaptedfrom Soda Bottle Hydrology: ht/~:hk~w~~t~.ern.doe.
IIO\*/SOC/(L~
M Poarch - 2002
http://science-class.net

Soda Bottle Aquifer 2

Procedure:
1. Put the screen in the model bottle.
2. Fill your model bottle with sand to the
1,000 mL mark.
3. Slowly pour approximately 1600 mL of water
into the collection botfle.
4. Add food coloring to the water
(about 6 drops of a dark color).
5. Place the model bottle in the collection bottle.
If the opening of the model bottle is not in the water,
remove it, add about 200 mL more water to the
collection bottle, and replace the model bottle in the
collection boltle.
6. Observe. Record your observations in the data
section.
7. With your grease pencil, based on your observations
and the descriptions above, label the bottle with the following:
Water table
Saturation zone
Unsaturatedzone
8. Draw the parts of an aquifer in the data section.
9. Approximately how much water was drawn up into the model bottle?
(collectionbottle start - collection bottle finish = capillary action volume)

Data:
Observations

Adaptedfrorn Soda Bottle Hydrology: htt~:/:'n~i~~it~.crn.(Ioc'.
qovr'soci~~:
M Poarch - 2002
http://science-class.net
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Soda Bottle Aquifer 3

Part 2 - The Recharge Zone
Background Information: Recharae zones (sometimescalled green zones) are
where water flows into the ground to become groundwater through the recharge
system. Recharge adds water to the groundwater system when rainfall, melting snow,
surface water, or water from a creek or lake soaks in through the soil and rocks. In a
recharge zone, water flows downward through the unsaturated zone, water table,
and saturated zone to get to the aquifer.

Procedure:
1. Put the screen into the model bottle and
insert it into the collection bottle.
2. Fill your model bottle with sand to the 1,000
mL mark.
3. Cut the bottom off the film canister and insert it
into the sand, next to the wall of the bol-He.
4. Slowly pour colored water into the film canister.
5. Observe the flow of the colored water into the sand.
6. Record your observations.
7. With your grease pencil, draw the flow pattern of the
water on the bottle.
8. In the data section, draw the flow pattern you saw in
the bottle.

Adupfedfrom Soda Bottle Hydrologv: htt~~:!~~i~it~it~.em.doe.eoviso~/~~
M Poarch - 2002
htp://science-class.net

Soda Bottle Aquifer 4

Data:
Observations

Adaptedfrom Soda Bottle Hydrology: htta: G'n~ii~~u.em.doe.
covLsocl(u'
M Poarch - 2002
ht@://science-class.net

Soda Bottle Aquifer 5

Part 3 - The Discharge Zone
Background Information: sometimes water naturally flows out of the ground,
like a spring or geyser; sometimes it is pumped out of the ground with a well. The
area where water flows out of the ground is called a discharge zone. If the water
table, the top surface of the saturated zone which separates it ,from the unsaturated
zone, is to stay level, the amount of water recharaed (comingin to the ground) must
equal the amount of water discharued (going out of the ground)

Procedure:
1. Use a candle to heat the end of a long nail.

Hold one end of the na~l
with a folded paper towel.
2. Use the hot nail to poke a hole in the model
bottle at about the 500 mL mark.
3. Cover the hole with clear tape.
4. Put the cap on the model bottle.
5. Fill your model bottle with sand to the
1,000 mL mark.
6. Slowly pour water into the model bottle, until
the sand is completely wet. If the sand were an aquifer,
it would be considered full or "saturated" at this point.
7. Place the model bottle in a pan or dish.
8. Place drops of food coloring along the edge of the sand next to the bottle wall
(6-8 drops).
9. Remove the tape.
10. Observe the flow of the colored water through the sand.
11. If the water isn't I'lowing, slowly add some more water to the sand.
12. With your grease pencil, draw the water's llow pattern on the bottle.
13. In the data section, draw the flow pattern you saw in the botlle.

Adapted from Soda Bottle Hydrology: httv::';i~l~t'~t'.
ern.doee~o!~~:so(/~~;
M. Poarch - 2002
htip://science-class.net

Soda Bottle Aquifer 6

Data:
Observations

Adaptedfrom Soda Bottle Hydrology: htt~:::',~~w~i~.srn.c/os.~o~~~soc/~~/
M Poarch - 2002
ht@://science-class.net

Soda Bottle Aquifer 7

Conclusions:
Write a paragraph to describe the relationship between ground water and surface
water. How does one affect the other? How does a change in one affect the other?
Use information from your investigation to support what you say.

Adaptedfrom Soda Bottle Hydrology: hftu:#+~~ii~it~.ern.o'oe.
rrr)t~/:sodu/
M.Poarch - 2002

THE
WATERCYCLE

The Water Cycle
Sally White
June 13,2008
Illinois Learnina Standard:
12E - Students who meet the standard know and apply concepts that
describe the features and processes of Earth and its resources.
Apply scientific inquiries or technological designs to examine the
Earth's land, water and atmospheric conditions, describing
erosion/weathering in terms of impact on features on Earth,
diagramming the water cycle to explain changes that occur in the
atmosphere during different weather conditions, or predicting
atmospheric conditions from cloud, barometric, and other
observations.

\

Pur~oseof Lesson:
Students will learn the correct terms for each stage of the water
cycle. They will understand that it is a continuing process that
shows how water moves through our environment.
1 Put the words evaporation, condensation, precipitation, and
transpiration on the board. Ask the students if any of them
recognize a word. Do they know what they mean? What do
they think they mean?

2. Read the section in the Science Book on the water cycle.
Discuss what each of these words mean. Draw an example of
the water cycle on the board. Have students volunteer to put
the vocab words where they belong.

3. Read over the worksheet "The Water Cycle" together and then
have them make the poster. Students will read the phrases and
number them before they cut them out. They should color and
then glue down the water cycle on blue construction paper.
Next, they need to glue down the labels in the proper places on
the poster. Students will be graded on neatness and that labels
are placed correctly.
4. The next day the students should take the water cycle quiz to

i

assess their understanding of the concept.

Other activities:
Continuing reading the chapter and study the different types of
clouds. What clouds produce rain, snow, and sleet? What kinds
of clouds are associated with storms, or mild weather?
*make a cloud poster using cotton balls
*types of clouds worksheets
Have the students make a water cycle bracelet to help them
remember the stages of the cycle. Can they explain it to their
peers? Parents?
*materials would include - different bead colors
and string.

Name

Date

&p

/*

The Water Cycle

?JC-

The water cycle is an exciting and continuous process. The water cycle is
the movement of water in the environment by evaporation, condensation,
and precipitation. The warm sun causes water on the Earth to evaporate (to
change a liquid into a gas) and riskup into the sky. The water vapors that
are formed, cool during evaporation. This is what forms clouds that float in
the sky. Clouds can be a mass of water droplets and/or ice particles. When
the clouds get heavy enough, the water falls back to the earth.' Condensation
is the change of a gas; such as water vapors, into a liquid or solid. The water
vapors must turn into a liquid or solid before it can fall to the earth. When
the water falls back to the earth it is called precipitation. The water may fall
as rain, snow, or hail. Plants in our environment also release water vapor into
the atmosphere. When plants do this it is called transpiration,

1. What causes the water on the earth to evaporate and rise?
a) the earth
b) the sun
c) umbrellas
d) none of the above
2. Clouds are formed by.. ..
a) water vapors
c) summer

b) rainbow
d) helium

3. Which one is NOT part of the water cycle's movement of water?
a) precipitation
b) transpiration
c) transportation
d) condensation
4. What would be a good title for this story?
b) Water Vapor
a) .Rain Clouds
c) Why It Rains
d) Our Water%Stages

Copyright abcteach.com 2001
Author: Lynne Roukong

Name

5) The author wrote this to.. .
a) inform
c) entertain

Date
-

b) persuade
d) compare/contrast

6. Which is true about clouds?
a) They are made out of ice.
b) They are made of water droplets.
c) When they get heavy enough water falls back to the earth.
d) all of the above
7. Precipitation is
a) rain that falls to the earth
b) snow that falls to the earth
c) hail that falls to the earth
d) all of the above
8. Condensation is
a) the change of a gas into a liquid or solid
b) any form of water that falls to the earth
c) the change of a liquid to a gas
.
d) used for making pies
'

9. In the passage, vapors most likely mean
a) ghosts
b) gases
d) none of the above
c) drops

1O.The process by which plants transfer vapor into the atmosphere is
called
a) condensation
b) evaporation
c) transpiration
d) precipitation

Copyright abcteach.com 2001
Author: Lynne Routzong

Name

Understanding the water cycle

e

The Water Cycle

Cut out the sentence strips.
Glue the strips below the picture in the right order.

r-------------'-----'-------------------l
1 - The water droplets become heavy.

i

I
I As the water vapor rises, it cools down.
+-------------------------------------II The sun heats t h e earth's water.

I

-4
i

r-------------'-------'I----------------'- I

1

It The heavy droplets fall to the earth as rain, snow, sleet, or hail.
1

I The warmed water turns into vapor and rises in the air.

f

in the clouds the tiny water droplets join together.
f
1

I The tiny water droplets form clouds.
1

r.I

___
1

- - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - -

II The cooled water vapor forms tiny droplets of water.
L-,------,------,--------,,------------J

out the words.
'6"J~e
each ward in the correct box onjthe picture.

' Cut

-------

I- precipitation 1

L.----L--

A

------- 1
'
L --,---L
co>ZeT;;s5nn

-I

_l

evaporation

A

,
,
,

cirrus - Thin, wispy, curly-shaped clouds.
cumulo-nimbus- Large, dense, towering clouds that cause rain and thunderstorms.
cumulus - Puffy clouds.
fog - Ground-hugging clouds.
stratus - Layered, horizontal clouds with a flat base.

POND WATER
SURVEY

Pond Water Survey
Lesson Plan
Debbie Garretson
Lesson Objectives:
1. Students will be able to identify and describe various organisms living in a
pond water environment.
2. Describe the characteristics of living things.
3.

Compare and contrast organisms created by asexual reproduction and
sexual reproduction.

4.

Classify abiotic and biotic factors in a pond water environment.

5.

Describe the life cycles of various freshwater organisms.

Materials needed:
Small backyard pond or other water source
Microscopes
Materials for observation-slides, cover slips, eyedroppers
Small viles for water samples
Identification guides
Items for measuring volume of water source
Water testing materials
State Standards:
12.A.3c, 12.A.3b, 12.B.3a, 12.B.4b
Teacher Directions:
Divide the class into teams of 2-4 students. Each team will be required to prepare
a Pond Water Survey based on report guidelines. Teams will need to determine the
population count and volume of the pond.

i

Gather equipment and resources needed to the project. Students should know how
to use the microscopes and make wet mount slides. Once project procedures have
been developed and approved, teams should begin their research.

Part A: Project Procedures
Develop testing procedures for each of the following:
(1) How will you determine the volume of the pond?
(2) How will you collect and record data?
(3) How will you determine population counts of 10 organisms?
(4) How will you communicate with other research teams?
Part B: Report Guidelines
The completed report must include:
1. Description of water source
(a) Size, volume (in milliliters, liters, and gallons), location, temperature, and water
quality issues
(b) List biotic and abiotic factors of pond
* Depending on available resources, testing data related to dissolved oxygen, ammonia,
nitrates, pH, nitrites, and various minerals) is optional

2. Population survey
Estimated population counts for 10 organisms (at least 3 must be plant life).
Calculations to support your estimates must be provided
A graph must be created to display population counts.
3. Index of organisms
Provide the following information for each organism included in your population survey:
(a) Name
(b) Classification
(c) Diagram
(d) Brief description (color, size, shape)
(e) Method of movement
(f) Reproduction
(g) Food source(s)
(h) Life cycle diagram

Part C: Project Conclusion
Answer the following questions:
(1) What life characteristics did you observe in living organisms in your water samples?
(2) Give examples of each: unicellular and multicellular.
(3) What types of features did you observe in living organisms relating to adaptation,
competition, and survival potential (i.e. appendages, camouflage, defensive structures)?
(4) How do organisms produced through asexual reproduction differ from those produced
through sexual reproduction?
(5) Compare and contrast autotrophs and heterotrophs.
(6) Draw a diagram to show the food chain of a small pond community.

\

Project Worksheets:
(1) Project Procedures - pdf
(2) Index of Organisms - pdf
(3) Project Conclusion - pdf

Helpful Web Links

httv://mbg;net.mobot.org/fresh/index.
htm
This site features a wealth of information regarding freshwater biomes including Rivers
and Streams, Ponds and Lakes, and Wetlands. This site has a great slide show about
aquatic organisms that inhabit these various environments.

Includes Links to these sites
Pond Life ID Kit - httv://www.microsco~yuk.org.uk/index.html?httD://www.rnicrosco~v-uk.
orrr.uk/~ondlindex.html
Smallest Page Microbe Zoo - httD://cornrntechlab.rnsu.edu/sites/dlc-me/zoo/
Freshwater Ecosystems - httv://mb~et.mobot.org/fresh/index.htrn
EcoWatch Invertebrates - htt~://www.ento.csiro.au/Eco~vatch/Invertebrates.htm
Adopt-A-Pond - httv://www.uen.ordutahlink/pond/
Protistic Park - http://www.funsci.c0m/fun3en/~rotists/entrmce.htm
Aquatic Macroinvertebrates Keys to Identification

htt~://www.dec.state.nv.us/website/dow/strerun/orderpa~!eone.htm
BioMedia Gallery - Life in a drop of water
htt~://ebiomedia.
com/gdl/droddrovmain.htnnl

WATER ISSUES
AND
CONSERVATION

I

Anticipatory Set: 1.Ask the students to list the
reasons there are so many changes in the
environment. Discuss responses.
2. Ask the students why a picture of the
black rhino was used on the front cover of the
chapter. Discuss Responses.
3. Ask the students what the effects of these
changes might be.
Guided Reading: Read pages 108-109 from the
Ecology textbook on the destruction of wetlands
together.
Independent Practice: Pass out Worksheet 23 and
have students read it silently.
Assessment: Have each student complete the two
questions at the bottom of page 23.
1. What are three advantages of wetlands?

2. What are the benefits of transplanting wetland's
plant life?

i
I

I

SACKGROUND
INFORMATION

-

I

ENDANGERED SPECIES

-

Figure 4-10 Wetlands, such as
this marsh in the Louisiana bayous,
are home to many creatures. The
survival of organisms such as the
roseate spoonbill (left), whooping
crane (center), and Everglades kite
(right) is made uncertain by
continued wetlands destruction.

4-1 (continued)
CONTENT DEVELOPMENT
Distinguish between surface water
(lakes, rivers, and reservoirs),groundwater (water that is below the surface of the
Earth and protected from the sun), and
wetlands (swamps, marshes, sloughs, and
bogs). Not long ago, the area of our wetlands measured twice as large as the area
we have today.

were considered nothing more than ugly breedinl
grounds for mosquitoes. Now people realize that.
lands are extremely valuable ecosystems.'They are
temporary homes for migrating waterbirds, and p
manent homes for minks, alligators, mangroves,
Venus' flytraps, frogs, turtles, and many other org
isms. Wetlands are also the source of nutrients fol
many ocean biomes near the shore.
Unfortunately, about half the Earth's wetlands
have been drained;"filled in, or destroyed by poll1
tion.*The effects of wetlands destruction are far
reaching. For example, farmers in southern Floric
are draining marshes to grow more crops. The
marshes contain snails eaten by small hawklike bi~
known as Everglades kites. As the marshes vanish,
does the kites' food supply. The rest of the story
should be familiar to you by now. Yes, the Evergla
kite is close to extinction. What are some other p
sible effects of continued wetlands destruction on
the organisms that live there? How might this destruction affect fishing and duck hunting?@

Why is it important to protect our wetlands? (Protectionwould help to decrease
the chance that wetland inhabitantswould
become endangered or extinct.)
How can we help to protect our remaining wetlands? (People can actively
campaign at the local, state, and federal
government levels to help enact laws that
restrict the use of wetland areas.)

GUIDED PRACTICE
Skills Development
Skill: Relating cause and effect
Divide the class into teams of four to
students. Each team should assume tl.
it is a management group in charge
protecting and maintaining several w
land areas. Teams should debate the id
of creating a series of nature trails in a w
land area that has no existing trails anc
not accessible to the general public. A ~
weighing advantages and disadktag

POLLUTION As you can see in Figure 4-11, pollution can be a threat to living things. Pollution
comes in all shapes and sizes. Birds and useful insects may be poisoned when crops are sprayed with
cl--micals meant to kill pests. Acid rain can kill walants, deform fish, and prevent fish eggs from
developing. Birds, sea turtles, fishes, and other animals can become hopelessly tangled in bits of discarded plastic fishing lines and fishing nets. Can you
think of other ways in which pollution harms
wildlife? @

I

Changing Communities
The sad story of the dodo illustrates what can
happen when foreign species are introduced to an
organism's environment. Species that are released
into a place where they had not previously existed
are known as exotic species. Don't be confused by
this use of the word exotic--exotic species may not
be strangely beautiful or different in a way that
makes them striking or fascinating. Many exotic
species are quite ordinary-the pigeon that you
might see pecking at crumbs in a city park is an exotic species.
Exotic species may directly interact with the native species. This interaction may take the form of
competition or predation-some examples of which
you shall now read about.
If you are from the South, you are probably familiar with the kudzu vine. This vine, imported from
~ a ~ to
a n
feed sheep and goats, grows extremely
1-7-idly all over everything in sight, including other
s. Kudzu competes with native plants for light,
hater, and nutrients. Eventually, the kudzu vine causes the death of the plants it has grown over by preventing them from getting enough light.
Exotic predators have been the downfall of many
species, including the dodo. Pigs, rats, mongooses,
cats, and dogs have each at some time been the
main cause of extinction of at least two species of
birds. Herbivores, which can be thought of as predators of plants, can also bring about the extinction of
their prey. In Hawaii, goats and cattle have eaten
several types of plants into extinction.

I

in terms of cause a n d effect, each team
should reach a consensus decision a n d
be prepared to support its position.

ENRICHMENT
Golf courses are sometimes built o n
wetlands. The two governing bodies of
golf, the PGA and USGA, are working in
conjunction with golfcourse developers to
--+smpt to minimize the environmental
')act that a golf course might otherwise have o n a wetland area.

Figure 4-1 1 Because synthetic
substances such as plastics break
down extremely slowly, they can
be dangerous to wildlife for a long
time. This seal tangled in nylon net
survived its ordeal. Most entangled
organisms are not so lucky.

Once, a Once-ler . . .
What happens when careless greed has its way?
Why couldn't the Bar-baloots stay?
Why d i d the SwomeeSwans fly away?
How does the Once-ler
cook his own goose?
Read The Lorax, by Dr.
Seuss.

I

GUIDED PRACTICE

Skills Development
Skill: Drawing conclusions
Many of the nation's wetlands have
disappeared.

Do you think it is possible to create
more wetland areas?Why or why not? (Acc e p t all logical conclusions. Students
might suggest that re-creating lost wetlands is less important than preserving
those that still exist.)

CONTENT DEVELOPMENT
Species can b e referred to as native.
Native means that they are the original inhabitants of a particular place. Ask students to name several species of wildlife
they might find in their backyards. Are any
of the named species native to the area in
which they live? Choose several of the
species that are not suggested to be native
to the area and discuss possible ways in
which that species ultimately evolved to be
native to the backyard.

Name

Date

Class

The High Cost of Wetlands
Destruction
Muddy waste. That's what wetlands look like to
some people. So, filling them in and paving
them over seems like a good idea, right? Not
necessarily. Wetlands are important to the environment. They provide a natural habitat in
which wildlife can thrive. They help prevent
flooding of farmland and housing communities. They even act as a natural water filter for
many environmental and chemical pollutants.
Unfortunately, within a 200-year period ending in the 1980s, 53 percent of the wetlands in
the United States were destroyed. Even now,
28,000 hectares to 36,000 hectares of wetlands
continue to be destroyed each year.
Loss and Destruction
Major wetland losses occurred during the land
development boom from the mid-1950s to the
mid-1970s. A federal farm policy now discourages the draining of wetlands for use as croplands, but land development continues. The
Army Corps of Engineers, which has the
authority to issue permits for the draining and
destruction of wetlands, grants 90 percent of aU
requests it receives.
Large areas of aquatic plant life have been
killed off in the Chesapeake, Florida, and Tampa
bays as well as in branches of the Potomac
River. The loss of coastal marshes is particularly
great in Florida, Texas, California, Louisiana,
and in the Northeast.
Aquatic plant life is at the heart of the food
chain in these areas. Wetland plants, such as
arrow arum, pickerelweed, and spatterdock,
absorb nutrients and are a source of muchneeded food and shelter for the animals, fish,
and insects that live there.

Activity

In addition to destroying wildlife habitats,
the loss of wetlands can increase flooding.
Because wetlands store extra water like a
sponge, they are better at preventing floods
than dams and reservoirs.
A wetlands ecosystem acts as an air and water
purifier. Approximately 80 percent of wetlands
water comes from agricultural runoff. That
water can contain fertilizers, sediment, and
other pollutants. Wetlands control these pollutants by acting as a kind of natural filter, trapping sediment and absorbing excess nutrients.
Restoring Nature's Filter
Voluntary programs might help restore these
ecosystems and their benefits. For example, the
Wetlands Reserve Program pays money to
landowners who restore wetlands, As a way to control flooding,the Conservation Reserve Program
gives farmers money for not farming or developing
parts of their land. Finally, individuals and environmental groups are helping by 1obbying.Congress and transplanting aquatic plants in wetlands.

Wetlands help to purify air and water.

Assessment: Have each student complete the two questions at the bottom
of the page.

1. What are three advantages of wetlands?
2. What are the benefits of transplanting wetland's plant life?

CONSERVING
WATER

Water Issues & Conservation Measures: Lessons for Teaching Math, Science, & Reading
Eastern Illinois University Credit-ELE 5700-704
Emily M. Patrick
Learning. Objective: Students will determine their water consumption levels and will take
action to reduce the amount they use on a regular basis.

Illinois Learning. Standards:
5.A.3b--Design a project related to contemporary issues using multiple sources.
6.B.3a-Solve practical computation problems involving whole numbers, integers, and rational
numbers.
6.D.3-Apply ratios and proportions to practical problems.
7.A.3a-Measure length, capacity, weightlmass and angles using sophisticated instruments

Materials Needed:
Computer lab
Water consumption worksheet
\

Introduction: Water is a natural resource that is in limited supply in our world. Fresh water is
becoming scarcer in many areas of the world, and it is our responsibility as citizens of the planet
to make sure this resource is not wasted.

i

Activiw Outline:
I.
Information will be presented to students to help them determine how much water
simple daily routines consume. Students will be given worksheets with national
averages (i.e. each flush of a low-flow toilet uses 1.6 gallons of water; a running
shower uses 2 gallons per minute, etc.). Students will also learn a more accurate
method of determining the water consumption on their water fixtures (i.e. use an
empty gallon bucket under the shower head and time how long it takes to fill).
11.
Students will keep a journal of their water consumption for one week. A chart will be
provided for them to list each event (tooth brushing, toilet flushing, watering lawn,
washing clothesldishes, etc.) and will include extra spaces for additional activities
that may be unique to that student. Students will simply keep tally marks of how
many times or how many minutes they use each device.
111.
Students will use simple mathematics to determine the actual amount of water they
consumed. They will have the option of using the "average" consumption rates
provided, or determining the actual amount consumed by each fixture.

Students will present their findings to the group. As a class, we will
A. Determine the amount used by the entire class
B. Brainstorm to find ways to reduce our water consumption using simple means
(i.e. turn off water while you are brushing teeth, only run dishwasher when it is a
h l l load)
C. Research on the internet to find methods and technologies that help to reduce
water consumption levels (i.e. low flow shower heads and toilets, energy star
appliances, etc.)
D. Discuss ways water can be conserved by individuals, companies, and other
organizations.

Assessment/Culminating.ActiviCy
Students will be graded based on the completeness of their journal. Students will be asked to
select three different methods that they plan to adopt in order to reduce their water consumption.

Web Resources:

http://www.c~rwire.com/Newsll066
1.html
http://www.h2options.com.au/water usage.php
Gives water flow rates for many items
http://aa.~ater.~~sg~.gov/edu/sq3
.lltml
More interactive method of determining water consumption rates

Water: How to Use and Conserve our most Precious Resource (Smith & Hawken) (Paperback)
by Susan McClure
In The Hands-On Gardener: Water, Susan McClure, author of Smith & Hawken Seeds and
Propagation, clears up one of the most common yet mystifying problems gardeners face--the
right way to deliver the right amount of water to the right plant at the right time. Rooted in the
belief that good gardening is water-conscious gardening, Water shows how to have your garden
and water, too, and covers when and how much to water; soil types; improving drainage;
minimizing stress; the importance of mulch; watering systems--from the old-fashioned watering
can to sophisticated drip and trickle irrigation; and ends with an encyclopedia that lists over 100
water-conserving plants.

The Home Water Supplv: How to Find, Filter, Store, and Conserve It (Paperback) by &
Campbell
If you live in the country or suburbs, you've had, are having, or will have water problems. What's
yours? Not enough water? Too much? Tastes terrible? The pump quits? The water's
contaminated? No matter what it is, author Stu Campbell addresses it in this book, and offers
down-to-earth solutions in language understandable to all of us who aren't plumbers. Campbell
had coped with water problems in both the East and the West, from the many-state shortages of
the West to a cantankerous pump in Vermont. And he's probed the minds of experts -- dowsers,
well diggers, plumbers, electricians, and those who know about the flow of water deep
underground. In a friendly, knowledgeable manner, Campbell discusses your difficulties. He
provides concrete and money-saving answers to questions that range from locating water to
digging a pond to hooking up the plumbing in your home. You'll know when to try something
yourself, when to call a plumber or other expert.
Handbook of Water Use and Conservation: Homes, Landscapes, Industries, Businesses, Farms
(Hardcover) by Amy L. Vickers
As drought, pollution, and sprawl make water increasingly scarce, here is the first comprehensive
and authoritative handbook on water use and efficiency measures for all who are concerned
about efficient water use. "Handbook of Water Use and Conservation: Homes, Landscapes,
Businesses, Industries, Farms " (Waterplow Press, ISBN 1931579075) by noted water
conservation expert Amy Vickers is a 464-page hardcover handbook that describes water use
characteristics, water audit steps, and over 100 efficiency measures for homes, landscapes,
industries, businesses, and farms. Now in its second printing, the book provides estimated water
savings and related benefits (including energy savings) and costs for the measures and offers
many case studies. The book includes over 175 fact-filled tables, charts and photos, as well as
eight appendices, a full glossary and an index. This definitive and state-of-the-art reference on
water use, conservation, and efficiency measures is a "must have" for all professionals, libraries,
and specialists concerned with efficient water use and management-managers, planners,
engineers, architects, academicians, consultants, policymakers, landscapers, irrigators, builders,
and conservationists.

WATER USE &
CONSERVATION

,

6/30/08
To: Robbie Berg
From: Sheila Kirby
RE: Lesson Plan for Water Use and Conservation

Here is the first lesson I will use when I teach about water conservation to my 7~ and 8*
grade students at Judah Christian School this next school year. This visual demonstration
ofjust how very little drinkable water we have on our planet will make a strong
impression. They will be using a journal to write about this and about other lessons as
well.
I found our class this summer to be very informative and motivating. I am excited to help
my students learn more about limited resources teach them ways that they can make a
difference in our environment.
I hope this lesson is the type of thing you had in mind because I know that it is very
practical and it will be successfbl.
Thank you for your leadership.
Sincerely,
Sheila Kirby
kirbs@advancenet.net (home)
kirbys@iudah.org (school)
217.386.2874
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WATER USE AND CONSERVATION

FOR EDUCATORS LESSON PLANS

Grade Level: 7-10, can be adapted for elementary grades by summarizing simple facts in the article
and shortening the survey t o 3 days.
Subject: Environmental Science
Time Allotment: three 45-minute class periods, one week for home obsewations
Only about three percent of the world's water is available for drinking. As the world's population
increases, more and more people need this natural resource. However, like all natural resources,
there is not an infinite supply of water. In this investigation, students learn what it means to
conserve water. Using an H20 Diary, students will monitor their family's water use and propose
methods for home water conservation.

LEARNING OBJECTIVES
%
. -

Students will be able to
Define vocabulary related t o water conservation
Summarize why not all the Earth's water is drinkable
Discuss the different types of water on Earth
Examine and calculate personal water use
Formulate a personal water conservation plan
Evaluate the effectiveness of water conservation plan

MATERIALS

*

Science Journal
3-5-gallon aquarium
3 gallons of water

r Measuring cup (24-ounce)
Green food coloring
Two 6-ounce see-through containers
Eye-dropper
Sand

a -tting
Up to Speed"
This material originally appeared in "That Magnificent Ground Water Connection," a resource
book for teachers produced by the New England Interstate Water Pollution Control
Commission. Reprinted courtesy of NEIWPCC.
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World of Water Activity Worksheet

H20 Diary: I-low Much Water Do You Us&

BOOKMARK THE FOLLOWING SITES

- --

-

-

American Water Works Assoclatton
htt~://www.awwa.org/
Rnd out about efforts to improve the world's drinking water quality and supply.
Water Use It Wisely
http:l/www.wateruseitwiselv.com~
Learn about methods you can use t o consewe water.
r United States Geological Survey
htt~://water.usas.qov/watuse/
Read the survey and find statistics on United States' water use.

r U.S. Environmental Protection Agency: Water
http://~~~.epa.qov~o~

Find out what the U.S. government is doing to educate people about water and water
conservation.
Water Conserve
htt~://www.waterconserve. info/
Use this search engine to gain access t o water conservation news and information.

r Sustainable Footprint
http:l/www,sustainablefootprint.ora/

Discover methods for sustainable development and the ecological footprint.

ACADEMlC STANDARDS

htt~://~w~.mcrel.~ra/c~m~endi~m/browse.asD
-

-

.

-

-

,

.

-

P

Science, Standard 1, Levels 11,111, and I V
Understands atmospheric processes and the water cycle.
Science, Standard 2, Level I1
Understands Earth's composition and structure.
e Science, Standard 12, Levels I11and I V

Understands the nature of scientific inquiry.
cc Thinking and Reasoning, Standard 1, Level I V

Understands and applies the basic principles of presenting an argument.

r Thinking and Reasoning, Standard 4, Levels I11and I V
Understands and applies basic principles of hypothesis testing and scientific inquiry.
r Thinking and Reasoning, Standard 6, Levels 111and I V
Applies basic trouble-shooting and problem-solving techniques.

PROCEDURES FOR 'TEACHERS:
BUILDING BACKGROUND
- - -

-

- -- -

P

STEP 1
Students read the article entitled "Getting Up t o Speed" on the water cycle and water conservation.
Review the content of the article.

setting WD to Speed

@
J

THEWATER
CYCLE
@e
AND WATER
CONSERVATION
,i*.

The water available to planet Earth is the same
water that has always been available and the only
water that ever will be available. Because water
covers three-quarters of the earth's surface, it
might appear that there is plenty to go around. In
reality, however, we have a limited amount of
usable fresh water.

\

Over 97 percent of the earth's water is found in
the oceans as salt water. About two percent of the
earth's water is stored in glaciers, ice caps, and
snowy mountain ranges. That leaves only 1 percent of fresh water that is readily available to us
for our daily water supply needs. Our fresh water
supplies are stored either beneath the ground, in
soil or fractured bedrock, or in surface waters,
such as lakes, rivers, and streams.
We use fresh water for a variety of purposes.
Nationally, agricultural uses represent the largest
consumer of fresh water, about 42 percent.
Approximately 39 percent of our fresh water is
used for the production of electricity; 11 percent
is used in urban and rural homes, offices, and
hotels; and the remaining 8 percent is used in
manufacturing and mining activities.*

If you think about it, water never stays in one
place for too long. Water is always on the move,
traveling on a never-ending, cyclical journey
between earth and sky. This journey is referred to
as the water cycle, or hydrologic cycle. During its

i

journey, water is continuously reused and recycled. It also changes form. It falls to the earth as
rain, snow, sleet, or hail and evaporates from the
earth back into the atmosphere as water vapor.
What form water takes and where it goes once it
reaches the earth depends on where it lands. It
might seep into the ground and move along slowly with the ground water to a nearby lake, stream,
or estuary. It might sink into the ground, be taken
up by a plant, move through the plant to its
leaves, and evaporate back into the atmosphere
(transpiration). It might land on a lake or pond
and spend a season or two freezing and thawing-that is, changing from liquid to solid, and
vice versa. It might land on a river or stream and
continue on to the ocean. It might be heated by
the sun, evaporate into the atmosphere, condense
into tiny droplets, and become part of a cloud formation. Eventually, the water in the cloud falls
back to the earth, and the journey begins again.

While the total amount of water on earth remains
constant, the availability of that water changes
with weather (for example, drought or flooding),
season, and human use. This problem is made
worse in situations where communities use water
from one location but release it into another place
after it is used. In Massachusetts, for example,
many communities in the Boston metropolitan
area drink water from the Wachusett, Ware, and
Quabbin Reservoirs located in central and western
Massachusetts, but discharge that water as wastewater into Boston Harbor.

* Water use statistics from the "National Water Summary 1987-Hydrologic Events and Water Supply and Use." US. Geological
Survey Water Supply Paper 2350.
(/
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G e t t i n g Up to Speed: THE WATER CYCLE AND WATER CONSERVATION

v
If we understand that we have all the water that
we will ever have, we can better appreciate why it
is so important that we keep our water clean. The
fresh water that is available for use by people,
plants, and animals must be clean. And to this
end, nature is very accommodating. The water
that circulates between the earth and the atmosphere is continually restored and recycled thanks
to Mother Nature's impressive bag of biological,
chemical, and mechanical tricks.
But sometimes human carelessness bogs down the
system, loading harmful and unhealthy substances
into the system at a rate that exceeds its natural
restorative capabilities.,When harmful substances
are discarded into the ~ n v i r o h e n tthey
,
may very
well end up as part of the water cycle. Nature can
also stir up some environmental problems as a
result of natural events such as volcanoes, earthquakes, and tornadoes.
When chemicals are released into the air from
smokestacks, for example, they might well return
to the earth with rain and snow or by simply settling. When harmful substances are discarded
onto the land or buried in the ground, they might
well find their way into ground water or surface
water, which may, in turn, be someone's or some
community's drinking water. In nature's water
cycle, all things are connected.
In many ways, we, as a society, have had to learn
about managing and caring for our water
resources the hard way. By the early 1970s, many
of our nation's water supplies had become foulsmelling and unhealthful. In 1972, recognizing
that we could no longer turn our collective backs
on the problem, Congress passed the Clean Water
Act, thereby setting in motion the beginning of a
concerted effort to rehabilitate the nation's
degraded waters. Taking our cues from Mother
Nature, we have over relatively few years developed biological, chemical, and mechanical technologies that effectively clean wastewater before it
Is discharged into waterbodles.

Keeping water clean is not just our nation's problem; it is a worldwide problem. Many other
nations are trying to manage their water
resources. Preventing water quality degradation
from occurring in the first place is certainly the
most cost-effective approach to water quality
management. The water quality in some areas of
the world has deteriorated to such an extent that
the cost of turning the problem around has
become prohibitive.

The issue of water conservation is not about
"saving" water-it is about having enough clean
water at any given time and place to meet our
needs. Gifford Pinchot, an American conservationist and politician who served as chief of the U.S.
Forest Service between 1898 and 1910, referred to
conservation as "The wise use of the earth and its
resources for the lasting good of men." The conservation of our water resources depends on our
wise use of these resources. Such wise use,
without a doubt, begins at home and in our
community.
As we attempt to meet the water use needs of a
growing population, issues of water quality and
quantity will gain increasing significance in years
to come. We cannot afford to take our water
resources for granted-not even here in the waterrich Northeast. Droughts, for example, are natural occurrences that can cause water shortages.
But human activities can cause water availability
problems as well. In some instances, communities
have had to seek other sources of drinking water
because their water supply well had been contaminated. For example, infiltration of gasoline from a
leaking underground storage tank into a ground
water supply well is all it can take to render a
well field unusable. Once ground water becomes
contaminated, it can take years or decades for it
to clean itself naturally.

G e t t i n g Up to Spee~J:THE WATER CYCLE AND WATER CONSERVATION

v
To some extent, we all share responsibility for
ensuring the availability of a clean and healthy
water supply. We can try to reduce contamination
by keeping the water, the ground, and the air free
of pollutants as much as possible. We can use just
the amount of water that we need.
Industries can recycle their process water or pretreat their wastewater so that it is easier to purify
for drinking water and other purposes.
Communities can educate residents about local
water resources and work together to implement
land use strategies that will protect and sustain
water supplies into the future. They can develop
plans to handle water shortages without waiting
for a water emergency and can help residents dispose of harmful products properly by offering hazardous waste collection days. By behaving responsibly in our use of water, we can be sure that there
will be enough clean water when we need it.
It is only recently that environmental issues and
our interrelationship with the natural
been integrated into school curricula.
sense, teachers and students have become our
environmental educators, getting the wor
families and friends that we all share the
bility for protecting and maintaining our earth
current and future generations. This resour
book is designed to help students recognize
own ability to make a difference in conse
and protecting our water resources.

I

KEY TERMS
CleanWater Act
Conservation
Evaporation
Hydrologic Cycle
Transpiration
Water Cycle
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STEP 2
Students define the key term in their Science Ioumals: Clean Water Act, conservation, evaporation,
hydraulic cycle, and transportation.

LEARNING ACTlVlTY 1
World of Water Demonstration

Before the demonstration the teacher explains t o the class that the amounts of water are relative
quantities and are not actually proportions or amounts.

STEP ?I
Put 3 gallons of water in an aquarium. Explain that this water represents all the water on earth.
I n their science journals, students complete a 3-minute quick-write estimating what percent af this
water is:
r Ocean
Groundwater
r Rivers
Ice caps/glaciers
Freshwater lakes
a Inland seas/ salt lakes
Atmosphere
Share predictions.

Using a measuring cup, the teacher removes 20 ounces of water from the aquarium. Using food
coloring, color the remaining water i n the aquarium. The dyed water represents the world's oceans.
The water in the measuring cup represents all the water in the world that is NOT ocean water.
Pour 15 ounces of water from the measuring cup into clear container. This water represents ice caps
and glaciers. Because it is in the form of ice, it is not readily available for use so it has t o be
separated from the world's supply of fresh water.
The remaining 5 ounces of water in the measuring cup represent the world's available fresh water. Of
this water, only a small percent of an ounce composes the world's freshwater lakes and rivers. Use
an eyedropper t o collect this water and place it into a student's hand.
The water remaining in the measuring cup, after removing ice caps and glacier water and freshwater
lakes and rivers (about 4.5 ounces), is groundwater. Pour this water into a cup of sand and explain
that this water is what is referred t o as groundwater and that it is held in pore spaces of soil and
cracks in bedrock.

STEP 3
Students complete the World of Water activity worksheet.
The answers t o the drinking water percentages are: 0.419% total and 2.799% grand total.
Students review their estimates from the beginning of class and discuss their reactions t o learning
that there is such a small percentage of fresh drinking water in the world.

STEP 4
Concluslon
Students respond t o the following questions in the science journal:
1. Why isn't all fresh water usable? It's not often easy t o get to; it can be frozen or trapped i n
the soil; it is too polluted for use

2.

Why do we need to take care of the surface and ground water? Water b important for
less water there is available t o

o e

a

6130/2908

Planet H Z 0 . Printable Page [ ThirteedWNET

Name:

Page 1 of 1

Date:

World of Water
Activity Worksheet
Water Facts:
a Earth is called the water planet

Approximately three-fouahs (314) of the earth's surface is covered with water
The earth has many different types of water
Oceans

1 97.2% of total water

Ice capslglaciers

1 2.38%

Groundwater

0.397O/0

Surface water
(i.e. lakes, rivers, streams, ponds)

0.022%

Atrnos~
here

0.001%

Add up the percentages to find the amount of water available for drinking.
Groundwater
/

'

Surface water

+

Total Drinking Water
Add ice capslglaciers

+

Grand Total of the World's Available Drinking Water
Note: Only a small percentage of the world's water is suitable for human consumption. Not all ground
or surface water in lakes and rivers is easy t o reach or clean t o drink. Surface water is often
contaminated with microorganisms, caused by animal waste and sitting water. Ice caps and glacien
are difficult for humans, plants, and animals t o use. Some work is being done t o take the salt out of
ocean water (a process called desalination), but that is an expensive process.
This activity is adapted from Water: The Resource That Gets Used and Used and Used for Everything.
Poster: Middle School Version. United States Geological Survey, Reston, Virginia. 1993.

O 2006 EducationalBroadcastingCorporation. All rights reserved.

ENVIRONMENTALl
QUILT

Water Issues and Conservation Measures: Lessons for Teaching
Math, Science, & Reading
Eastern Illinois University Credit - 9 0 0 yoi/
by Paula Gordon

-

Environmental Quilt
Objective: The students will become more aware of the effects of water pollution on our
environment. When considering the issue of water pollution, we must realize that there are
several factors involved. Sewer systems, industrial waste, and agricultural waste are three of the
main sources of water pollution. Causes of water pollution seem almost endless. The salting of
icy roads in winter, oil tankers accidentally spilling oil into oceans and rivers, spraying trees and
crops with toxic chemicals, and the list goes on.. .... The end result is polluted water! !
Illinois Learning Standards:
1. Science - state goal 11: Understand the processes of scientific inquiry and
technological design to investigate questions, conduct experiments and solve problems.
2. Science - state goal 12: Understand the fundamental concepts, principles and
interconnections of the life, physical and earth/space sciences.
3. Science - state goal 13 : Understand the relationships among science, technology and
society in historical and contemporary contexts.
4. EnglishlLanguage Arts - state goal 3: Write to communicate for a variety of purposes.
5. EnglishLanguage Arts - state goal 4: Listen and speak effectively in a variety of
situations.
6. English/Language Arts - state goal 5 : Use the language arts to acquire, assess and
communicate information.
7. Fine Arts - state goal 26: Through creating and performing, understand how works of
art are produced.
Process Skills: This activity will fulfill the student's creative desire but will also use the process
skills of inferring and communicating.
Materials: list of countries and their water environmental problems
fabric squares (muslin or old sheet cut into squares)
permanent markers or fabric paint
Paper, pencils, and markers
Books about water pollution and ecology
Computer
Quilt batting and thread
Backing fabric to finish the quilt
Teacher Preparation: The teacher will need to gather various books about water pollution and
ecology. A search of the internet should be conducted to locate possible sources for the project.
Book marks should then be placed for the students to utilize for easy access. The teacher should
provide 6"-7" squares of fabric and the proper markers or fabric paints. A copy of provided list

of countries and their primary pollution sources should be reproduced for all children. After all
the students have completed their squares, the teacher will need to sew all pieces together and
finish the quilt for hanging.

Procedures:
I. The students will decide which country their will research and begin their search
through the various books or computers. They will locate that country's main source of
water pollution. Develop a plan to improve/solve the problem. Put the plan on paper
with each step explained in detail.
2. A sketch explaining the problem and solution will be drawn on the paper to be
approved by the teacher for accuracy.
3. The student will transfer that sketch onto the provided cloth square using the markers
or fabric paint making sure that the identified country is properly labeled.
4. The teacher will sew all quilt pieces together to make the finished quilt. The quilt will
be hung in the school's media center for the entire school to enjoy.
Evaluation: In the teacher's presence, the students will locate the country they researched on a
large atlas or globe. They will verbally share their information with the entire class as they share
their quilt square. A written report will be turned in for a final grade.
Extension Activities:
I. This project could also be personalized by researching the pollution that goes on in our
own towns or cities.
2. A guest speaker could be invited that could help the student decide what actions they
could take that might help preserve their own personal environments.
3. A research of Illinois' pollution problems could be conducted. Letters would be
written to the responsible company with follow-up correspondence to the
governor.
Australia: Sydney: Sewage Pollution
Canada: Acid Rain fiom U. S. factory emissions
Dominica: Soil Erosion/ River Pollutionh3ird Killing
Japan: Hiroshima: Industrial Pollution
Netherlands: The Roosendaal: Acid Rain
Ukraine: Chernobyl: Nuclear Power Plant Radiation Pollution
USA: Three Mile Island: Nuclear Power Plant Radiation Pollution; Alaska: Oil Spill
Belize, Costa Rica, Guatemala, Mexico, Mali: Deforestation
Kuwait: Oil Well Burning Pollution
England: Windscall: Nuclear Accident

Resources on the Web:

Cleasa Water & Oceans: Water Pollution Information on water pollution, agricultural
runoff, industrial waste, and drinking water quality from the Natural Resources Defense Council.
144471,.r~r&.org
i.

Water I EPA U.S. Eilvironrnental Protection Agency Water Web Site. ... June 24-26: NationsE
Tribal Conference on Envit-onmental Management. Water Quality Trading Guide ...
~ r 7 t 7 vepiz.go1'
.
Sustainable Table: The Hssues: Waier PolButiom Sustainable Table Issues. Learn more about
Water Pollution. ... In the 2000 Natioamai Water Quality I~lventoryconducted by the
Environmental ...
~ v ~ snsfurnab1etnbZu.org
tu~.
Bibliography:
Water Poflutisnl ( T h e Books: Etavironrneat) (Paperback) by Rhesnda Lncas Donald
(Author) "Did you know that a dinosaur might have waded in the water you drink today'! ..."

bmore)
Let's go to stop water pollaatioll (Let's go series) (Unknaowrm Binding) by PIieltaaeE Chester
(Author)
Water Polllnti~nfImpac6 Books: Series) by Kathlyn Gay (School & Library BlEginditlg - Oct 1990)

Experi~naelt-brtsosa Watee. Poflnfil~ltiby D. Williams and D, Anglesea (Library Binding - Jun 1978)

OfGcer Snook: Water yoEIueioma (Unlcnown Billding) by Elaine Sevin (Author)

WATER
WORKS

Water Works

Name: Lindalou Hauersperger
Grade: Special Education
PBL High School
Background, Context and Purpose:

Water is the most important substance on earth because it supports life. All living orgaxlisms
depend on water to live, but there is only a fixed amount of water on the earth. In this lesson,
students are going to learn how water gets from the source to the tap
Standards Addressed:
Science: llA, 12A, 12B
Speaking: 3A, 4A, 4B
Writing: 3A, 3B, 3C
Social Studies: NCSS Standard, Md
Lesson Goals: (curriculum/standardsbased)
1. Students will Describe the water cycle and its relationship to life on Earth.(Example:
origin of energy that drives the water cycle, water supplies, and water conservation)
Lesson Objectives: (measurable performance)

1. Students will, when given the water-filtering materials, make a model of a water-filtering
system with 100% accuracy.
1. Students will, when given the water-filtering materials, determine through observation which

materials are the most effective filters with 90% accuracy.
Materials Needed:

"Lake" water (water with some dirt, twigs and leaves)
Each student team needs:
Instruction sheet
Recording Form
Plastic soda bottle cut in half
Cheesecloth
Cotton gauze pads
Paper towels
Coffee filters
Newspaper
Mesh screening

e Rubber bands
o Fine gravel
0

e
e
m

e

Sand
Plastic jar with lid
Spoon
Soil, twigs and leaves
PaperIPencil

The Lesson
Introduction: (getting attention, relating to past experience an&or knowledge, creating a need to know
sharing objective),
Show the students the lake water and ask them if they like to drink this water.
e Tell the students that most water in rivers, lakes and streams has dirt in it and that it has to be
0

cleaned before people drink it. Ask the students what kinda of harmful things are in fresh
water? Write down student responses on the board. (getting attention, relating to past
experience)
e Tell the students that water is cleaned by being treated. Ask the students if they know how the
water that is in their home is cleaned. (creating a need to know).
e Share with the class that they are going to learn one way that water is cleaned for people to use.
Methods: (including adaptations and extensionsfor dzferent needs of learners)
e Show the students the lake water again. Hand out materials for the water-filtering system, the

instruction sheet and the recording form.
e Review the instruction sheet and the recording form with the students. (Tlaeseforms have the
students writing a hypothesis and make predictions about the materials they are usjag. Review
the definition of hypothesis.)
o Allow students to begin working on the assignment.
e After students are done have them number the filtering materials from 1-6, one being the best
and 6 the worst.
e Make a chart on the board to each group's data.
o Have a student from each group come up to the board and record what their lstchoice, 2nd
choice, etc. for filtering materials.
r Make a graph of the findings on the board.
0 Ask the students to answer individually the question: What material filtered the water the best?
Why do you think that is?
Closure: (providing students with opportunities to reflect and express what they are learnina)
o

Review the findings from the graph and have individual students share with the class what they
learned in the experiment.
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Water Works Instructions

Water Works-Instruction

Sheet

Names:
Date:
Look at all the filtering materials that you have been given. Examine each material and
hypothesis with your group what material will clean the water the best.
Record your hypothesis here:

Procedure:
The top part of the soda bottle is going to be used as a funnel. With your partner, attach your
filtering material to the end of the funnel with a rubber band.
These are the materials that are available to use. Check them off as you have used them:

..

Cheesecloth
Cotton gauge pads
Paper towels
Coffee filters
Newspaper
Mesh screening

1. Place the funnel in the bottom part of the bottle, so that the filtering material is facing

2.
3.
4.

5.
6.

down. Put a layer of gravel into the funnel. Then add a layer of sand over the gravel.
Set the filter aside.
Pour water into the plastic jar until it is three-fourths full. Add two spoonfuls of soil
and a few twigs and leaves to the water. Put the lid on the jar tightly and shake the jar
to make muddy water. This water is like the water in a river or lake.
Predict with your group members what you think will happen when you pour the
muddy water through the filter. Write down your prediction on your prediction
worksheet.
Pour the muddy water, very slowly into the filter. Observe the material that passes
through the funnel and into the base of the bottle. Record your observations.
Repeat steps 1-6 until you have used a%fthe filtering materials.

Record Sheet
What material filtered the water the best?

Compare your answer to your hypothesis at the very beginning of the experiment. How did you do?

Assessments Used
a Observations of the students' ability to make the water filtering system.
a Reading the students observation forms and observations of the whole-class graphs(Did

everyone choose similar materials and what is their reasoning?)

Extensions and Adaptations: (ideasfor enrichment and adaptations)
0

Students can write a paragraph about water treatment

a Students can research about water treatment plant in their area
m Students can color a picture of a water treatment plant
a Students can construct a puzzle of the water treatment plant or build a replication

Book Resources
Cole, J. (1986). The manic school bus: At the waterworks. New York, NY
Scholastic Inc. Mrs. Fruzzle takes the class on a field trip that lets the student experience
how water moves through water pipes.
Cole, J.(1996). The manic school bus: Wet all over. New York, NY: Scholastic Inc. Mrs. Fruzzle takes
the class on a field trip that brings the class through the water cycle.
Fiarotta, N., & Fiarotta, P. (1996). Water science. water k:
Great thinas to do with H20. New York
NY Sterling Publishing Co. This bmk has numerous experiments on water-surface
tension, dispersion, saturation and buoyancy.
Frank Schaffer Publications. (1997). Science made simple. Torrance, CA:Frank Schai3er Publications.
This is an idea book for teachers that discusses various science topics and provides worksheets
for the students,

Internet

Monroe County Water Authority: (1999-2001). Kids water fun. Retrieved on March 29,2002 from
http://www.mcwa.com/kids.htm.
All about water.
There are a lot of good activities and other sites for kids.
NJAWWA. (2002). Water treatment and distribution to.vour home. Retrieved on April 27,2002 fiom
htt~://www.n~iawwa.org/kidsweb/treatment/treatment-distrib-to-home.htm.

