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The Incredible Journey

Upper Elementary, Middle 
School

Earth Science

Preparation time: 50 min-
utes
Activity time: two 50-minute 
periods

A large room or playing 
field

Organizing (mapping); 
Analyzing (identifying 
components and relation-
ships); Interpreting (des-
cribing)

Other water cycle activities 
include  “Water Models” 
and “Imagine!” In-depth 
investigations of how wa-
ter moves can supplement 
this activity: condensing 
and evaporating (“Water 
Models”), filtering through 
soil (“Get the Ground Water 
Picture”), traveling over 
Earth’s surface (“Branching 
Out!”), and moving through 
the atmosphere (“Piece It 
Together”).

condensation, evaporation, 
electromagnetic forces

Where will the water you drink this morning 
be tomorrow?

With a roll of the die, students 
simulate the movement of water 
within the water cycle.

Students will:
• describe the movement of water

within the water cycle.
• identify the states of water as it moves

through the water cycle.

• 9 large pieces of paper
• Copies of Water Cycle Table (optional)
• Marking pens
• 9 boxes, about 6 inches (15 cm) on a side

Boxes are used to make dice for the
game. Gift boxes used for coffee mugs
are a good size or inquire at your local
mailing outlet. There will be one die
[or box] per station of the water cycle.
[To increase the pace of the game, use
more boxes at each station, especially
at the clouds and ocean stations.]
The labels for the sides of the die are
located in the Water Cycle Table. These
labels represent the options for path-
ways that water can follow. Explana-
tions for the labels are provided. For
younger students, use pictures. An-
other option is to use a spinner—see
the activity “A Drop in the Bucket”
for spinner design. It is necessary to
design a spinner for each station.

• A bell, whistle, buzzer, or some sound
maker

When children think of the water cycle, 
they often imagine a circle of water, 
flowing from a stream to an ocean, 
evaporating to the clouds, raining down 

on a mountaintop, and flowing back into 
a stream. Role-playing a water molecule 
helps students to conceptualize the water 
cycle as more than a predictable two-
dimensional path.

While water does circulate from one 
point or state to another in the water 
cycle, the paths it can take are variable. 

Heat energy directly influences the rate 
of motion of water molecules (refer to the 
activity “Molecules in Motion”). When 
the motion of the molecule increases 
because of an increase in heat energy, 
water will change from solid to liquid to 
gas. With each change in state, physical 
movement from one location to another 
usually follows. Glaciers melt to pools 
which overflow to streams, where water 
may evaporate into the atmosphere. 

Gravity further influences the ability of 
water to travel over, under, and above 
Earth’s surface. Water as a solid, liquid, 
or gas has mass and is subject to gravi-
tational force. Snow on mountaintops 
melts and descends through watersheds 
to the oceans of the world.

One of the most visible states in which 
water moves is the liquid form. Water is 
seen flowing in streams and rivers and 
tumbling in ocean waves. Water travels 
slowly underground, seeping and filter-
ing through particles of soil and pores 
within rocks.

Although unseen, water’s most dramatic 
movements take place during its gaseous 
phase. Water is constantly evaporating, 
changing from a liquid to a gas. As a 
vapor, it can travel through the atmo-
sphere over Earth’s surface. In fact, water 
vapor surrounds us all the time. Where it 
condenses and returns to Earth depends 
upon loss of heat energy, gravity, and the 
structure of Earth’s surface.
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is exposed to the air and the sun’s 
energy and is easily evaporated. This 
process is called transpiration. 

All these processes work together to 
move water around, through, and 
over Earth. 

Warm Up
Ask students to identify the differ-
ent places water can go as it moves 
through and around Earth. Write 
their responses on the board. 

The Activity
1. Tell students that they are going
to become water molecules moving 
through the water cycle.

2. Categorize the places water can
move through into nine stations: 
Clouds, Plants, Animals, Rivers, 
Oceans, Lakes, Ground Water, Soil, 
and Glaciers. Write these names on 
large pieces of paper and put them 

in locations around the room or 
yard. (Students may illustrate sta-
tion labels.)

3. Assign an even number of stu-
dents to each station. (The cloud 
station can have an uneven num-
ber.) Have students identify the 
different places water can go from 
their station in the water cycle. Dis-
cuss the conditions that cause the 
water to move. Explain that water 
movement depends on energy from 
the sun, electromagnetic energy, and 
gravity. Sometimes water will not go 
anywhere. After students have come 
up with lists, have each group share 
their work. The die for each station 
can be handed to that group and they 
can check to see if they covered all 
the places water can go. The Water 
Cycle Table provides an explanation 
of water movements from each sta-
tion. 

4. Students should discuss the
form in which water moves from 
one location to another. Most of 
the movement from one station to 
another will take place when water is 
in its liquid form. However, any time 
water moves to the clouds, it is in the 
form of water vapor, with molecules 
moving rapidly and apart from each 
other. 

5. Tell students they will be dem-
onstrating water’s movement from 
one location to another. When they 
move as liquid water, they will move 
in pairs, representing many water 
molecules together in a water drop. 
When they move to the clouds (evap-
orate), they will separate from their 
partners and move alone as indi-
vidual water molecules. When water 
rains from the clouds (condenses), 
the students will grab a partner and 
move to the next location.

6. In this game, a roll of the die
determines where water will go. 
Students line up behind the die at 
their station. (At the cloud station 

Water condensation can be seen as 
dew on plants or water droplets on 
the outside of a glass of cold water. 
In clouds, water molecules collect on 
tiny dust particles. Eventually, the 
water droplets become too heavy and 
gravity pulls the water to Earth. 

Living organisms also help move 
water. Humans and other animals 
carry water within their bodies, 
transporting it from one location 
to another. Water is either directly 
consumed by animals or is removed 
from foods during digestion. Water is 
excreted as a liquid or leaves as a gas, 
usually through respiration. When 
water is present on the skin of an 
animal (for example, as perspiration), 
evaporation may occur.

The greatest movers of water among 
living organisms are plants. The 
roots of plants absorb water. Some 
of this water is used within the body 
of the plant, but most of it travels up 
through the plant to the leaf surface. 
When water reaches the leaves, it 

Using station illustrations, create a one page 
graphic on which students record their 
movements during the Incredible Journey.
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rolled-up pieces of masking tape can 
represent pollutants and be stuck to 
students as they travel to the soil sta-
tion. Some materials will be filtered 
out as the water moves to the lake. 
Show this by having students rub 
their arms to slough off some tape. If 
they roll clouds, they remove all the 
tape; when water evaporates it leaves 
pollutants behind.

Alexander, Gretchen. 1989. Water 
Cycle Teacher’s Guide. Hudson, N.H.: 
Delta Education, Inc.

 Mayes, Susan. 1989. What Makes 
It Rain? London, England: Usborne 
Publications.

Schmid, Eleonore. 1990. The 
Water’s Journey. New York, N.Y.: 
North-South Books. 

they will line up in single file; at the 
rest of the stations they should line 
up in pairs.) Students roll the die and 
go to the location indicated by the 
label facing up. If they roll stay, they 
move to the back of the line. 

When students arrive at the next 
station, they get in line. When they 
reach the front of the line, they roll 
the die and move to the next station 
(or proceed to the back of the line if 
they roll stay). 

In the clouds, students roll the die 
individually, but if they leave the 
clouds they grab a partner (the per-
son immediately behind them) and 
move to the next station; the partner 
does not roll the die. 

7. Students should keep track of
their movements. This can be done 
by having them keep a journal or 
notepad to record each move they 
make, including stays. Students may 
record their journeys by leaving 
behind personalized stickers at each 
station. Another approach has half 
the class play the game while the 
other half watches. Onlookers can be 
assigned to track the movements of 
their classmates. In the next round 
the onlookers will play the game, 
and the other half of the class can 
record their movements.

8. Tell students the game will
begin and end with the sound of a 
bell (or buzzer or whistle). Begin 
the game! 

Wrap Up and Action
Have students use their travel 
records to write stories about the 
places water has been. They should 
include a description of what condi-
tions were necessary for water to 
move to each location and the state 
water was in as it moved. Discuss 
any cycling that took place (that is, 
if any students returned to the same 
station).

Provide students with a location 
(e.g., parking lot, stream, glacier, or 
one from the human body—bladder) 
and have them identify ways water 
can move to and from that site. Have 
them identify the states of the water.

Have older students teach “The 
Incredible Journey” to younger 
students.

Have students:
• role-play water as it moves

through the water cycle (step 8). 
• identify the states water is in

while moving through the water 
cycle (step 4 and Wrap Up).

• write a story describing the move-
ment of water (Wrap Up).

Have students compare the move-
ment of water during different 
seasons and at differ-
ent locations around 
the globe. They can 
adapt the game 
(change the faces of 
the die, add alterna-
tive stations, etc.) to 
represent these dif-
ferent conditions or 
locations.

Have students inves-
tigate how water 
becomes polluted 
and is cleaned as 
it moves through 
the water cycle. For 
instance, it might 
pick up contaminants 
as it travels through 
the soil, which are 
then left behind as 
water evaporates at 
the surface. Chal-
lenge students to 
adapt “The Incred-
ible Journey” to 
include these pro-
cesses. For example, 

Where will this student go next on her incredible 
journey?
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 Soil one side plant Water is absorbed by plant roots.

one side river The soil is saturated, so water runs off into a river.

one side ground water Water is pulled by gravity; it filters into the soil.

two sides clouds Heat energy is added to the water, so the water
evaporates and goes to the clouds.

one side stay Water remains on the surface (perhaps in a puddle, or
adhering to a soil particle).

Plant four sides clouds Water leaves the plant through the process of
transpiration.

two sides stay Water is used by the plant and stays in the cells.

River one side lake Water flows into a lake.

one side ground water Water is pulled by gravity; it filters into the soil.

one side ocean Water flows into the ocean.

one side animal An animal drinks water.

one side clouds Heat energy is added to the water, so the water
evaporates and goes to the clouds.

one side stay Water remains in the current of the river.

Clouds one side soil Water condenses and falls on soil.

one side glacier Water condenses and falls as snow onto a glacier.

one side lake Water condenses and falls into a lake.

two sides ocean Water condenses and falls into the ocean.

one side stay Water remains as a water droplet clinging to a dust
particle.
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Ocean two sides clouds Heat energy is added to the water, so the water
evaporates and goes to the clouds.

four sides stay Water remains in the ocean.

Lake one side ground water Water is pulled by gravity; it filters into the soil.

one side animal An animal drinks water.

one side river Water flows into a river.

one side clouds Heat energy is added to the water, so the water
evaporates and goes to the clouds.

two sides stay Water remains within the lake or estuary.

Animal two sides soil Water is excreted through feces and urine.

three sides clouds Water is respired or evaporated from the body.

one side stay Water is incorporated into the body.

Ground Water  one side river Water filters into a river.

two sides lake Water filters into a lake.

three sides stay Water stays underground.

Glacier one side ground water Ice melts and water filters into the ground.

one side clouds Ice evaporates and water goes to the clouds
(sublimation).

one side river Ice melts and water flows into a river.

three sides stay Ice stays frozen in the glacier.



 









Project WET Activity Extension  
Bead Extension to: Incredible Journey (Project WET, p.161) & 

Blue Traveler (Conserve Water, p.43) 

Option 1:  
Have students create a water cycle bracelet. As students move through the water cycle, ask them to label their 
journey maps in the order in which they move from station to station. For example, if they roll the die and rain 
into the “ocean,” have students record #1 by the ocean; #2 by the second station they roll, and so forth.  After 
they have played the game and disclosed their conclusions about the water cycle, have them create a water cycle 
bracelet. Make available lengths of twine on which beads may be strung. Purchase beads in nine different 
colors: brown for ground water, blue for the ocean, white for the glacier, and so forth. Using their maps, 
students will string the appropriate colored beads on their bracelets relative to the order of stations they visited.  
Have students wear the bracelets and, as they point to each bead, tell the story of the water molecule as it moves 
through the water cycle.  

~Sue McWilliams, Project WET Oregon Coordinator 

Option 2: 
Assign each station a different pony bead color (pony beads work the best as they have larger openings for 
stringing.)  Instead of having students write down the stations they visit on their journey, they just take beads 
from each station and string them on leather, twine, or elasticized string.  The bracelet records their journey.  
This works well with younger kids who can’t write yet or at field days when many kids go through the activity 
and may not have writing materials along. Beads may be strung into a bracelet, ankle bracelet, necklace or even 
into a dream catcher.  

Blue Traveler: 
When playing this newer version of The Incredible Journey, the addition of opaque or transparent beads for the 
constructed parts of the water cycle allows you to make some connections with your students following the 
activity. 

“When I use the Blue Traveler activity I used transparent beads for the constructed cycle.  So, when you 
do the activity you can have everyone look at their bracelets and see very quickly how many times 
humans interact with - and impact - the water cycle.” 

~Nancy Brown  ~ Elkhart County SWCD ~ Indiana 

A supply source for beads that I have used is Bolek’s Crafts in Ohio.  Currently their beads are $3.00 per 1000 
beads and you can order almost any color.  They also carry leather and other twine suitable for stringing the 
beads (yarn frays too quickly.) 

Bolek's Craft Supply Inc. 
330 N. Tuscarawas Ave 

Dover, Ohio 44622-04665 
Phone: 800-743-2723 

Fax: 800-649-3735 
http://www.bolekscrafts.com/ 

Be sure to check the National Project WET home page for additional extensions and ideas on activities: 
http://www.projectwetusa.org.  In Minnesota, contact: April Rust ~ MN Project WET ~ 651-259-5706 ~ 
april.rust@dnr.state.mn.us ~ http://www.dnr.state.mn.us/projectwet 

Adapted from Indiana Project WET – 4/2001 
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Watershed in a Box

You and your group
will build a simple
runoff model and use
it to demonstrate
how nonpoint source
pollution can affect
surface water.
Whether you live in a
city, town or rural
area, nonpoint source
pollution can be a
problem.

DESCRIPTION:

TIME
The runoff model is very easy
to build and takes approximately
15 minutes to construct. This
activity would work well at a club
meeting.

AGE
This activity is appropriate for
ages 8 and up.

COST
All supplies for the watershed
model can be found in grocery
stores, craft stores or your home.

OBJECTIVES
By participating in this activity,
your group will:

1. Define a watershed.

2. Use powdered drink mix
to represent nonpoint
source pollution and
demonstrate how this
pollution affects surface
water.

3. Design a community that
will try to minimize the
effects of pollution on
surface water.

YOU WILL NEED:
For each model:

◆ A box cover or other
shallow box that is
12" x 12" or larger

◆ Foam pieces, styrofoam,®

or paper

◆ Heavy-duty aluminum foil
or white plastic bag

◆ Permanent markers

◆ Spray bottle

◆ Cup of water

◆ Powdered, unsweetened
drink mix – two or three
different colors

◆ Bucket



BACKGROUND
No matter where you live, the
water quality in rivers and
streams is determined by what
happens on the land around
them. The land around a stream
or river is called a watershed.

One watershed is separated from
another watershed by a low rise,
the crest of a hill or a mountain
chain. Rain or snow that falls on
opposite sides of the higher land
causes water to flow into different
watersheds.

Not all watersheds are the same.
Some watersheds are hilly, while
other watersheds are flat plains.
In all cases, precipitation that falls
on the watershed flows over land
to reach the lowest point – a lake,
river or stream.

As water flows over land, it picks
up soil, chemicals and other
pollutants and carries them to
lakes, rivers or streams. This water
transportation system is called
runoff.

In rural or agricultural areas,
runoff water carries a wide
variety of materials, including
pesticides, soil and animal wastes,
directly into waterways.

In urban areas, hard surfaces such
as driveways, sidewalks, rooftops
and roadways prevent water from
soaking into the ground. As a
result, the runoff water, which can
be contaminated with road salt,
heavy metals, or automobile fluids,
flushes quickly into storm drains
that dump directly into streams
and rivers.

Pollutants that do not have a
single source are called nonpoint
source pollution. This pollution
originates from many different
places.

Everyone lives in a watershed. We
may not realize that what happens
somewhere in the watershed will
eventually have an impact on the
lowest point in the watershed – a
lake, a river, or a stream.

HOW TO MAKE THE MODEL
1. Get a box.

Use a box cover or a shallow box
to contain the runoff model.

2. Create land forms.

Arrange pieces of foam or
crumpled paper to represent hills
and land forms in the bottom of
the box. Encourage your group
to be creative. Remember, the
highest points should be near the
box walls. Leave a gully or valley
in the middle of the box to
represent a stream or river.

3. Cover the land forms.

Cover the land forms with a large
piece of aluminum foil, shiny side
up.  Start in the middle of the box
and gently press the foil into all
of the hills and valleys, working
your way towards the box walls.

Push the edges of the foil up along
the walls of the box and fold the
foil over the edge of the box. Be
careful not to tear the foil.

4. Create a community.

With a permanent marker, draw
on the foil to outline the streams or
rivers in your model. Next, draw
houses, roads, farm fields, feed
lots, stores or anything else that
you want in your community.

5. Add some pollution.

Sprinkle different colors of
powdered drink mix onto the
model. The colors represent
different kinds of pollution. For
example:

◆ Use red powder to
represent yard care
chemicals and sprinkle it
around the houses.

◆ Use green powder to
represent salt on the roads
or automobile waste and
sprinkle it along roadways
or in a parking lot.



◆ Use brown powder to
represent exposed soil at a
farm field or a construc-
tion site.

◆ Use blue powder to
represent human or
animal waste and leave
little piles of powder near
homes and farms.

6. Ask what will happen.

Ask the group what they think
would happen if it rained.

7. Make it rain.

Using the spray bottle to repre-
sent a rain storm, spray water on
the hillsides.  Watch the water
flow towards the rivers and
streams.

8. Follow up.

Ask the group to tell you what
happened. Then ask the group
how they would redesign the
community to prevent water
pollution.

9. Try it again.

Dump the water from the model
into a bucket. Remove the foil
from the model and set it aside.
Place a new piece of foil on the
watershed. Ask the group to
redesign the community to
prevent water pollution.

Sprinkle powdered drink mix in
the appropriate areas. Let it rain.
Was there an improvement?

STEP 4

STEP 7

STEP 5



RESOURCES

Environmental Resource Guide:
Nonpoint Source Pollution
Prevention  Air and Waste
Management Association
c/o Joel Anne Schweiltzhelm
P.O. Box 1020
Sewickley, PA  15143
1-800-275-5851
www.awma.org

It All Adds Up Video Series
This video series is available
from the DNR’s Madison office,
phone 608-264-6127 or
608-266-0140.

The five video titles include:

It All Adds Up (overview, 22 min.)

Conservation in the ‘90s: Meeting the
Water Quality Challenge (19 min.)

From Barnyard to Stream: Managing
Manure for Water Quality (17 min.)

Streamside Protection: Finishing the
Job for Water Quality (14 min.)

From Curb to Stream: Cleaning Up
Our Urban Waters (19 min.)

Pointless Pollution
Bullfrog Films, Inc.
Oley, PA 19547
1-800-543-FROG
www.bullfrogfilms.com

This 28-minute award-winning
video focuses on how nonpoint
pollution has affected the lives of
people in four regions of the
country.
Appropriate for grades 7-12.

Water Action Volunteers is a
cooperative program between the
University of Wisconsin–Extension
and the Wisconsin Department of
Natural Resources. For more
information, contact the Water Action
Volunteers Coordinator at
608-264-8948.

WAV materials revised
Summer, ©2001.



This activity was created by Rodney Benson, Email: rbenson@metnet.state.mt.us
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The Island Watershed Project (25 points) name: 

Put this handout in the IN Box at the end of each class period. 

Part A: Make the Island and determine the drainage pattern. (5 points) 

1. Lay the wax paper on your table and then use the clay to build an island.  Sculpt the island so that the
maximum height is less than 2 inches.  

a. The island should have at least four distinct drainage basins.  Each basin (watershed) must share a
divide with at least one other basin. 

b. One basin should be at least twice as large as any of the other basins (watersheds).

c. Do not include any craters or caves on the island.

d. Avoid cone-shaped peaks and unrealistic features.  Also, avoid having large flat areas.  Consider
putting the highest part of the island away from the center of the island.    

2. Take your time on this part.  Be thorough! Use a medicine dropper and little water in a cup to
determine the probable location of the island’s four largest rivers and their watersheds.  Do this by gently 
dropping water from 1-2 inches above various parts of the island.  Watch the path of the drops as they drain 
off the island.  

a. If a drop gets stuck add more water to the drop.  Eventually it should flow off the island.  If it
still doesn’t move, reshape the area to increase its slope.

b. Use the dropper to suck the water up once it has drained onto the wax paper.

c. You may reshape the island to get the rivers where you want them to be.

Part B: Mark the major river and watershed boundaries. (10 points) 

1. Once you are satisfied with the drainage of the island use pieces of blue thread to mark the location of the
island’s 4 major rivers.  Press the thread gently into the clay to keep it in place.  You will need scissors to 
cut the thread.  

2. Use pieces of red thread to mark the boundaries of the watersheds for each river that you have identified
(at least four).  The watershed should include all the land that would drain into a particular river. 

3. Have your instructor check your island before going on to the next step.

Teacher initials will go here: 
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Part C: Make a detailed map of your island. (10 points) 

1. Use a pencil to lightly scratch the clay to show the possible locations of at least 2 tributaries for each
stream that you have identified with blue thread.  Reminder: RIVERS FLOW DOWNHILL! 

2. Next, obtain a piece of graph paper make so that you can make a map of your island.  Using scissors, cut
along the coastline to remove the excess wax paper from the island. Center the island on the graph paper, 
and then trace its coastline onto the paper.  Set the model aside and draw each of the following onto the 
map: major rivers (blue), tributaries (blue), and boundaries of drainage basins (red).  

3. Do each of the following to your map.  You will need a freshly sharpened green pencil.

a. Put an arrow on your map to indicate (and label) NORTH.  Position your map so that
NORTH is at the top and then keep it in this position as you label it . . . so that the labels are
all oriented the same way (right-side-up) as your teacher checks the map to determine your
score.

b. Put a tiny red triangle (    )  on the map to mark the highest elevation on your island.

c. Give your island a name.  Place the name at the top of the map.

d. Put arrows on all of the rivers (including tributaries) to show flow direction.

e. Name the major rivers (blue thread).  Write these names along the rivers.

f. Put a green "UP" somewhere in the upper portion of the largest drainage basin.

g. Put a green "LO" somewhere in the lower portion the largest basin.

h. Put a green "M" at the mouth of your longest river.

i. Put a green "D" on one of the divides located on your map.

j. Put a green "C" at one of the confluences shown on your map.

k. Put a green "H" at the headwaters of your longest river.

l. Include a scale on your map.  Design the scale so that the length of one side of each
square on the graph paper is equal to either 1 mile or 1 km.

Extra Credit: For up to 3 points extra credit, use colored pencils to make your island (and 
the surrounding water) look attractive.  

Set your map and this handout in the designated 
area.  Set your island on top of the two papers. 



United States
Environmental Protection
Agency

Office of Water
4601

EPA 810-F-98-004
June 1998

NON-POINT SOURCE POLLUTION

GRADE LEVEL:  4 – 7

BACKGROUND:  This activity is designed to demonstrate to students what an average storm drain
collects during a rainfall event and how the water from storm drains can impact the water quality and
aquatic environments of local streams, rivers, and bays.

MATERIALS NEEDED:

“Waterway” “Pollutants”
Aquarium Green Food Coloring (pesticides/fertilizer)
Rectangular Box Vegetable Oil (motor oil)
Water Soil/Sand/Pebbles (erosion)
Watering Can Grass Clippings (or Shredded Paper) and Twigs
Spray Bottle Cafeteria Waste and Trash

PREPARATION:  Fill the aquarium half-way with water and place it on an accessible area where it can
be easily viewed by the students.  Cut a hole in the bottom of the box and place the box on top of the
aquarium.  The box represents the storm drain and the aquarium represents the waterway that the storm
water mixes into after entering the storm drain.  Leave the sides of the aquarium uncovered so that the
students can view its contents.

PROCEDURE:

1. Introduce this activity with a discussion of storm drains and storm drain systems and their purposes.
Discuss where the water and objects that float down into a storm drain go.  Have students list all of the
things that they can think of that might enter a storm drain during a rain storm.

2. Assign a group of students to each pollutant.  Discuss each pollutant, including its use or origin and
how it could enter the storm drain.

3. Have each group of students place their pollutant into the storm drain.  Use the watering can to create
rain to wash the pollutant into the waterway.  While washing each pollutant into the waterway, review the
pollutant and its use or origin.  Discuss the following questions: How does the pollutant damage the
environment?  Do the people who are responsible for the pollutant want to damage the environment?
Why did they do what they did? How can this type of pollution be stopped?

4. After adding all of the pollutants, examine the contents of the waterway.  Discuss how the waterway
has changed and how viewing this change makes the students feel.

FOLLOW-UP QUESTIONS:

1. What types of the pollution are natural?

2. What types of pollution are added by people living in the local communities?

3. How can we remove the pollution from the water?

4. What could be done to stop pollutants from entering storm drains?

VARIATIONS:  Have the groups of students responsible for the pollution think of ways to remove the
pollution from the aquarium.  Try some of the removal methods.  Which pollutants were easy to remove?
Which were difficult to remove?
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LLesson 2 - Trade Goods 

  

1835 Fur Values Key
  

Supplies On Credit
  



LLesson 3 - U.S. Expansion into the Northwest Territory 
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Big River Journey Classroom Activity: History/Computer Learning 

Visit the following websites and answer the 
following questions.

A.  Explore Historic Fort Snelling Virtual Tour at:
http://www.historicfortsnelling.org/plan-visit/what-do

1. The confluence of what two rivers is shown on the diagram?
2. Why do you think the fort was built at this location?  (Click on “History” in the
top banner for more information.)
3. Explore any two of the eighteen features on the diagram (using the hot links.)

1) Describe the two features, and what they were used for.
2) Why were these features important to the fort?

B. Explore St. Anthony Falls at:
http://www.mvp.usace.army.mil  

then then
1. Click on the diagram of the falls to enlarge it.  What is the main idea shown by
the diagram?
2. Read the first paragraph in the “Overview” section, then name four values or
uses that people have had for St. Anthony Falls.
3. Scroll down to the part about “Geology.”

1) 12,000 years ago a huge waterfall over 175 feet tall existed near what
present-day place?
2) From its origins near ______________, St. Anthony Falls retreated
slowly upstream at about ______ feet per year until it reached its present 
location.
3) Geologists estimate that the waterfall was originally about _______ feet
high, but by the early 19th century, explorers described it as only about 
__________ feet high.

C. Explore historical river vessels (boats) at:
http://www.mnhs.org/ 

1. Name three ways of powering a vessel on the Mississippi River without fuel.
2. Describe a flatboat.  How was it propelled and steered?  What were its uses?

D. Optional: Explore other river-related web sites:

1. http://cgee.hamline.edu/UWC/UWC-MN/ (Urban Water Cycle interactive)
2. http://cgee.hamline.edu/Mississippi-Life&Death/ (Mississippi River pollution)
3. http://www.bellmuseum.umn.edu/games/watershed (watershed game for kids)
4. http://www.epa.gov/owow/nps/kids/  (aquatic bug theater, kids’ water activities)
5. http://water.epa.gov/learn/kids/drinkingwater/index.cfm  (water activities, art
and experiments)
6. http://ga.water.usgs.gov/edu/earthrivers.html  (earth’s water, water science)
7. http://www.nps.gov/miss/ (Mississippi National River & Recreation Area)



A.1. The diagram shows the confluence, or meeting place, of the Minnesota and 
Mississippi Rivers.

A.2. (Answers will vary.)  The fort was strategically built at this location because the 
river confluence was a key intersection for transportation at that time and a center for 
fur trade.  This location allowed U.S. Army soldiers to control traffic on the two key 
rivers of the area.  (For more information, click on “Fort Snelling History” and then “An 
Outpost in the Wilderness.”)

A.3. (Answers will vary with the feature being described.   Explore web site for 
information.)

B.1. The diagram shows the recession, or erosion, of the waterfall from 1660 to 1887.

B.2. The falls have been valued for religious significance, a landmark, geological 
interest, scenic beauty, water power, and navigation.

B.3. 1) 12,000 years ago the predecessor of St. Anthony Falls was located near 
downtown St. Paul.  (It is referred to as River Warren Falls.)

B.3. 2) what is now Ft. Snelling; four 

B.3. 3) 180; 16-20

C. The exact web site location is...
http://www.mnhs.org/places/nationalregister/shipwrecks/mpdf/incraft.html

C.1.  Ways to power vessels on the Mississippi River without fuel include: wind, 
water, hand (human power or paddle), and horse.  (Indicated in first subtitle of this 
web site.)

C.2. Flatboats are strong, box-like boats with flat bottoms, perpendicular sides, and 
upturned ends. They sometimes were covered throughout their entire length. They 
were constructed to float with the current (they were water-powered) and were 
steered by large oars or sweeps placed at the ends. Most flatboats never returned 
after descending the river; often, they were dismantled and used or sold for lumber at 
their downstream destination. 





Big River Art Contest 2016
The annual Big River Art Contest engages students in the science, heritage 

and stewardship of the Mississippi River through art.  



●
●

●
●
●

●
●
●
●

●

●
●
●

●
●

●

●
●

●

●

●
●

●
●

●

●

●
●

●

●



Popular Service-Learning Projects 

Clean Up Trash

Stencil Storm Drains

Test Soil for Nutrient Content

Compost Leaves and Grass

Habitat Action

Monitor Water Quality

Educate the Public

Pollution Prevention Project Guide

Website: http://cgee.hamline.edu/watershed/action/projects/



The National Park Service (NPS) offers opportunities to engage in service and learning along 
the Mississippi River.  Explore the river’s ecology through unique programs combining 

environmental education and habitat restoration. 

At Habitat Restoration Events, students work with National Park Service Rangers to 
remove an invasive plant species, plant a native species or collect seeds at various 
locations along the Mississippi River. A typical 2-3 hour period includes students rotating 
between a habitat restoration activity and a hike or lesson related to the site’s history or 
natural resources.  
When: April through October. Availability is very limited in May. 
Where: Multiple Minneapolis and St. Paul locations, and Coon Rapids Dam area 
Cost: Free 
Groups size/Grade level: Group size dependent on NPS staffing levels but generally from 
20-70. Appropriate for grades 3-12. 

Seed Bombs are small balls of soil, compost, and seeds that can be thrown or placed as 
part of the restoration of a site. A ranger will visit your classroom and lead a 90 minute 
lesson on prairies and their benefit to the Mississippi River. As part of the lesson, 
students will make seed bombs which they can later distribute at the school or along 
the river if the school chooses to do a habitat restoration event. All materials are 
provided. 
When: January through March. 
Where: Your school 
Cost: $60 per classroom for materials. Scholarships are available. 
Group size/Grade level: Groups size dependent on classroom space. Appropriate for grades 4-8. 

Host a Plant Nursery at your school. Partner with the National Park Service to grow 
native plants from seed for the park’s habitat restoration events, a perfect hands-on 
learning opportunity in your school. You must have space to hold 5-10 flats for plants 
indoors or in a greenhouse. Students will learn about native plants, stewardship, and be 
able to exercise their green thumb. You'll watch your seeds grow into young plants, and 
then join a ranger on a late May or early June restoration planting field trip in a park 
along the Mississippi River.  
When: January through June (Spring Semester) 
Where: Your school 
Cost: Park provides soil and native seeds. School must have a space to grow plants, ideally a rack or shelf unit with 
grow lights. We will work with you to source materials and to keep costs minimal. 
Group size/Grade Level: Restoration field trip can generally host 20-70 students and is appropriate for grades 4-12. 

Climate Change lessons take place at Fort Snelling State Park and investigate the causes 
and effects of a changing climate on our natural world. Students rotate between three 
stations in the 3 hour lesson. Students will use data to analyze weather patterns, take 
an investigative hike looking for evidence of seasonal changes in nature, and will 
perform a service activity to remove a non-native plant that is thriving, in part, due to a 
changing climate. 
When:  Mid- April to mid-May and September 
Where: Fort Snelling State Park 
Cost: Free 
Group size/Grade Level: Up to 60 students. Appropriate for grades 5-8. 

For information contact: kathleen_swenson@nps.gov, 651-293-8424 
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Resources and  

Reference Materials 















by Mark Twain
Viking Penguin, New York. 1953   
A boy and a runaway slave travel the Mississippi on a raft in an exciting and sometimes 
dangerous trip.  The Mississippi River influenced much of Twain's work, even his pen-name 
(from a riverboat working command).  While the language and dialect reflect their time, and 
can be discussed in class, Twain's humanity comes through.

by Edith McCall
Walker and Co., New York. 1990   
This "biography" details stories of human interactions with the Mississippi, from Native 
Americans, European explorers, and immigrant settlers to modern engineers and dam-
builders.  The river "speaks" in the first person in the opening chapter.  The emphasis on the 
"living" nature of the river underscores an important environmental lesson.

by Patricia Lauber
National Geographic Society, Washington, D.C. 1996  

explains that the Mississippi’s dynamic nature is to change its course, re-arrange 
the land, and leave its banks, occassionally causing great flooding.  We try to control the 
river, but are not always successful.  Well illustrated.  The book asks how we should 
manage the Mississippi’s future, but falls short of a full look at restoration and alternatives.

by Stephen Jay Gould, et. al.
Henry Holt Reference Book, Henry Holt & Co.  1996  
This large beautifully illustrated book describes the evolution of Earth landscapes to the 
present.  Forces shaping the Earth, evolution of life, and ecosystems are depicted.

by Joseph Helgerson, Houghton Mifflin Company, Boston. 2006 

Along a magical stretch of the Mississippi River near Blue Wing, Minnesota, twelve year old 
Claire and her bullying cousin Duke are drawn into an adventure to save family and friends 
turned to stone by a river spell. Cousin Duke struggles with a Pinocchio type horn which 
grows each time he refuses to perform an act of kindness while Claire navigates through 
tricky situations involving river characters such as Bodacious Deepthink the Great Rock 
Troll, a helpful fairy, and a group of trolls looking for their fathers.  

by Gwenyth Swain
Borealis Books, Minnesota Historical Society Press. 2004 
This book shows a clear, sympathetic telling of the life of Little Crow from his childhood on 
the banks of the Mississippi River near what is now St. Paul to his death in July 1863. 

offers an accessible account of both the man who led the Dakota into war and the 
causes behind that wrenching conflict. Swain’s story is an excellent starting place for both 
young and older readers to begin understanding the context of the Dakota War of 1862.

by Holling Clancy Holling
Houghton Mifflin, Boston. 1951
The journey of Minn, a snapping turtle, is followed from northern Minnesota to the bayous of 
Louisiana.  The turtle’s adventures with people, animals, and the changing seasons are 
vividly described, and bring the river’s history to life.  Wonderful drawings and maps 
accompany the story.  Newbery honor book. 



by Diane Siebert, illustrated by Greg Harlin
Harper Collins.  2001
A poetic journey down the length and breadth of the Mississippi River, this picture book 
depicts the origins, nature, human interactions and changes of the great river.

by Maria Mudd Ruth
Benchmark Books/Marshall Cavendish, Tarrytown, New York.  2001 
An excellent exploration of how the Mississippi River works ecologically, this well illustrated 
book examines the relationship between the river and its backwaters, floodplains, 
watershed, delta, plant life, animal life, and human life.  Poses questions of the river’s future, 
articulates key science concepts, includes activities, glossary, and references.

by Peter Lourie
Boyds Mills Press, Honesdale, PA.  2000
Author Peter Lourie travels the modern Mississippi by canoe and over land from Lake Itasca 
to the delta.  Feel the river change from a peaceful shallow marsh to an industrial ocean 
port.  Along the way you will travel through a navigation lock, explore historic sites, share 
the river with mighty barges, and hunker down for a hurricane in New Orleans. 

by Mary Hoff and Mary M. Rogers 
LernerPublications, Minneapolis.  1991   
A global look at the importance of water and its stewardship. Many illustrations and 
photographs communicate key water concepts, such as “we all live downstream.”

by Marybeth Lorbiecki
Afton Historical Society Press, Afton, MN.  2000
Extraordinary watercolor paintings by an Army lieutenant depict Dakota Indian life in the 
area around Fort Snelling and the confluence of the Minnesota and Mississippi Rivers 
during the early-mid 1800s.  From prairie and river landscapes to images of hunting, 
gardening and village life, Eastman’s paintings and Lorbiecki’s text bring the reader closer 
to the life and customs of the Dakota at a turning point both in their history and that of the 
Minnesota landscape.  A useful complement to the book is the video, “Seth Eastman: 
Painting the Dakota,” which includes the commentary of Dakota people (produced by Twin 
Cities Public Television and Afton Historical Society Press).

edited by Pamela Michael, with 
introductory essays by Robert Hass and Thatcher Hurd
Heyday Books, Berkeley, CA.  2003
The remarkable, colorful art and insightful poetry of children from kindergarten through 
twelfth grade showcase the learning and thinking of students about rivers and water, and 
the beauty and life that water provides.  With an equal balance of art and poetry, this book is 
a model and an inspiration for working with students in the classroom through the arts.  The 
book is the outgrowth of River of Words, an international poetry and art contest and 
corresponding curriculum, available online at www.riverofwords.org. 



edited by Pamela 
Michael, and introduced by Robert Hass 
Milkweed Press, Minneapolis, MN.  2008
Poetry expressing children’s connection to nature and water is featured in this book, the 
result of the annual River of Words poetry and art contest.  Student artwork is secondary to 
the writing in this compilation, but adds color and expression.  Joy, fear, enchantment, 
wonder and play are on exhibit.  A wonderful model for student writing, this book is rooted in 
place-based, hand-on experience and observation – of watersheds and nature in one’s local
community. Milkweed Press website has a study guide for River of Words at 
www.milkweek.org.

by Margo Humphrey
Children's Book Press, San Francisco. 1987
Four children in an African village make gifts for wise old Neema.  Yanava does not know 
what to give and seeks inspiration from the river.  In addition to themes of respect for elders 
and validity of different kinds of achievement, the river is portrayed as a source of power.

by Andrew Haslam & Barbara Taylor
Two-Can Publishing, London.  1996
Hands-on science and geography models and experiments fill this colorful, practical book 
about rivers and their features.   Explores water cycle, river sources, drainage patterns, 
waterfalls, dams, deltas, human uses of rivers, flooding, managing rivers, and more.

by Simon Holland and Anna Lofthouse
Dorling Kindersley Limited, New York. 2003 
Packed with facts, this accessible text incorporates excellent photographs and a glossary of 
terms explaining important words to do with rivers and lakes around the world. Physical 
characteristics of rivers are described, along with the biological life within them.

by Dianne E. Gray, Houghton Mifflin, Boston. 2006 
In 1896, fourteen year old Megan joins her sister and family on their steamboat for the 
summer riding up the Mississippi River towards St. Paul, Minnesota. Through all of her
adventures, learning to swim, navigate the river, take photographs, and work at a clamming 
business, Megan realizes what is her “true calling.” Newspaper articles give hints about the 
characters whom Megan meets and are an integral part of the plot. History and river life are 
skillfully woven into the fast-moving plot. 

by Michael Stoesz. Beaver’s Pond Press. 2011  
Based on research and historical fact, is as much a Minnesota history 
and social studies resource as it is a novel. For any class using the 
Minnesota History textbook, is a fine curriculum supplement. Readers 
will learn many of the Minnesota Social Studies Standards. Plot summary: Sixteen-year-old 
Walter arrives at Minneapolis’ bustling riverfront at the turn of the 20th century from Finland, 
and ends up working in the northern Minnesota logging camps. Although Walter makes a 
living cutting down mature pines, he sees logging’s devastating effects on the environment.

by Kenneth Grahame; illustrated by Ernest Shepard
Aerie Books, New York. 1988 
This wonderful, humorous classic, filled with the curious lives of eccentric animal characters, 
takes place along a river.  The scenic descriptions accurately reflect the habitats of each 
animal.  While the book is often read aloud to younger children, the pace and comic 
conversations makes it highly entertaining for adults. Includes some challenging vocabulary.



 

 

 
The National Park Service (NPS) offers opportunities to engage in service and learning along 

the Mississippi River.  Explore the river’s ecology through unique programs combining 
environmental education and habitat restoration. 

 
At Habitat Restoration Events, students work with National Park Service Rangers to 
remove an invasive plant species, plant a native species or collect seeds at various 
locations along the Mississippi River. A typical 2-3 hour period includes students rotating 
between a habitat restoration activity and a hike or lesson related to the site’s history or 
natural resources.  
When: April through October. Availability is very limited in May. 
Where: Multiple Minneapolis and St. Paul locations, and Coon Rapids Dam area 
Cost: Free 
Groups size/Grade level: Group size dependent on NPS staffing levels but generally from 
20-70. Appropriate for grades 3-12. 
 
Seed Bombs are small balls of soil, compost, and seeds that can be thrown or placed as 
part of the restoration of a site. A ranger will visit your classroom and lead a 90 minute 
lesson on prairies and their benefit to the Mississippi River. As part of the lesson, 
students will make seed bombs which they can later distribute at the school or along 
the river if the school chooses to do a habitat restoration event. All materials are 
provided. 
When: January through March. 
Where: Your school 
Cost: $60 per classroom for materials. Scholarships are available. 
Group size/Grade level: Groups size dependent on classroom space. Appropriate for grades 4-8. 
 
Host a Plant Nursery at your school. Partner with the National Park Service to grow 
native plants from seed for the park’s habitat restoration events, a perfect hands-on 
learning opportunity in your school. You must have space to hold 5-10 flats for plants 
indoors or in a greenhouse. Students will learn about native plants, stewardship, and be 
able to exercise their green thumb. You'll watch your seeds grow into young plants, and 
then join a ranger on a late May or early June restoration planting field trip in a park 
along the Mississippi River.  
When: January through June (Spring Semester) 
Where: Your school 
Cost: Park provides soil and native seeds. School must have a space to grow plants, ideally a rack or shelf unit with 
grow lights. We will work with you to source materials and to keep costs minimal. 
Group size/Grade Level: Restoration field trip can generally host 20-70 students and is appropriate for grades 4-12. 
 
Climate Change lessons take place at Fort Snelling State Park and investigate the causes 
and effects of a changing climate on our natural world. Students rotate between three 
stations in the 3 hour lesson. Students will use data to analyze weather patterns, take 
an investigative hike looking for evidence of seasonal changes in nature, and will 
perform a service activity to remove a non-native plant that is thriving, in part, due to a 
changing climate. 
When:  Mid- April to mid-May and September 
Where: Fort Snelling State Park 
Cost: Free 
Group size/Grade Level: Up to 60 students. Appropriate for grades 5-8. 
 
For information contact: kathleen_swenson@nps.gov, 651-293-8424  



Great Mississippi!
-verse- 

Born everyday at Itasca
Over Saint Anthony Falls 

She rolls through the heart of this country 
She rolls through the hearts of us all 

-refrain- 

She's the Great Mississippi
She's a winding road 

Every turn, every bend 
Will bring you back again 

For a story told 

-additional verses- 

She is a wide-shouldered river 
Taking the Rockies high mountain snow 

And the soft spring rains of Virginia 
Along with her as she goes 

Rolling over Saint Peter Sandstone 
Twisting down Glenwood Shale

Bearing down on Platteville Limestone
For 12,000 years she's been there 

She's the "Rio Escondido"
The "Sassagoula", the "Mee-zee-see-bee"
She has a river of names from her people 

Twenty-four-hundred miles to the sea 

GREAT MISSISSIPPI-Words and Music by Charlie Maguire
Mississippi National River and Recreation Area-111 East Kellogg Blvd. 

Saint Paul, MN 55101-1256 
National Park Service 1997-All Rights Reserved



National River 
-verse-

"Great Mississippi"
In the "U.S.A." 

"Old Man River" 
Rolling Away

If everybody here 
Will lend a hand 

We'll bring this "National River" back again... 

-refrain-

Takes a lot of hands 
To care for the river
Takes a lot of voices
To protect her name
Takes a lot of hearts

To love a river 
To bring this "National River" back again 

-additional verses-

Mississippi River
"Red, White, and Blue" 

Eagles are flying
Over the water too
If everybody here 
Will take a stand

We'll bring this "National River" back again...

Mississippi River
From end to end 
"National River"
"All American"

If everybody here 
Will make it their friend

We'll bring this "National River" back again... 

NATIONAL RIVER-Words and Music by Charlie Maguire 
Mississippi National River and Recreation Area-111 East Kellogg Blvd.   

Saint Paul, MN 55101-1256 
National Park Service 1997-All Rights Reserved



First Nations 
-refrain-

First Nations, on the River 
First Nations, on the River 

-verse-

Dakota, Iowa, Anishaabe, Mesquakie

-additional verses-

And they called it,
Mee-zee-see-bee, Chauqua, 

Tapata, Sassagoula

Falling Water, Owahmenah
River of the falls, Ha Ha Wakpa

The severed rock, Kakabikah

And they lived at, 
Hole in the Day

Kaposia 
Remnicha
Wabasha

Dakota, Mesquakie, Illinois, Miami, 
Anishaabe, Tionontati 

FIRST NATIONS-Words and Music by Charlie Maguire 
Mississippi National River and Recreation Area-111 East Kellogg Blvd. 

Saint Paul, MN 55101-1256 
National Park Service 1997-All Rights Reserved



       Reverend Hickman's 
Hands

Reverend Hickman's Hands, were those of a working man 
Swinging a hammer and splitting rail, by the light of day

Reverend Hickman's Hands, were those of a preaching man
At night they built a boat to take the Pilgrims away

Oh Pilgrim!
Run to the river, run to the river 

Run to the river, the river in prayer! 
Oh Pilgrim!

Run to the river, run to the river 
For freedom, freedom, freedom, waiting there! 

Reverend Hickman's Hands, were those of a fearless man
When the cry went out, they were long, long, gone 

Reverend Hickman's Hands were those of a preaching man
No man, no woman, no child, will ever get caught 

Stories say they built a boat 
Glory on the River! 

A raft of logs, anything that floats 
Glory on the River! 

Jefferson City they did go 
Glory on the River! 

Underground, underground railroad 
Glory on the River! 

War Eagle they hooked a ride 
Glory on the River! 

Towed or rode on the riverside 
Glory on the River! 

Up the Mississippi to Saint Paul
Glory on the River! 

Founding congregation one and all 
Glory on the River!  Glory on the River!  Glory on the River! 

Reverend Hickman's Hands, were those of a river man
Down the wide Missouri and up the Mississippi too 

Reverend Hickman's Hands, were those of a preaching man
And he guided on the Bible and the river to see him through! 

REVEREND HICKMAN'S HANDS-Words and Music by Charlie Maguire 
Mississippi National River and Recreation Area-111 East Kellogg Blvd., Saint Paul, MN 55101-1256 

National Park Service 1997-All Rights Reserved



Pilot Daddy
-verse-

There is a tow coming upbound 
Keeping to the red
Taking all nine feet 

Your Pilot Daddy is going to get you out of bed 
Sitting in the high seat

Ready with your steel toes
Lace them in the dark

One hand for the boat now  
Your Pilot Daddy, he was born to bark 

This ain't no Romeo 

-refrain-
And you're all going out to show 

Just how much a line deckie don't know 
Swap Now!

Trade up the rigging 
Your Pilot Daddy is on the radio 

Swap Now!
You can hear him singing 

"One, two, three, four, 
Puzzle out that tow" 

-additional verses-
A barge ain't nothing but a hole in the water 

For moving the Midwest 
Your Pilot Daddy has no papers on one 

So he's talking to the office 
When he bumps  

You move as quick as you can 
One hand for the boat now 

Your Pilot Daddy he is going to keep you safe 
He's got the know how 

Two boxes on the stern 
Three rakes on the head
Notch on the portside 

Your Pilot Daddy is making his bread 
Watching how it all rides

There's a tow coming upbound 
Keeping to the red
Taking all nine feet

Your Pilot Daddy is going to get you out of bed 
Sitting in the high seat

PILOT DADDY-Words and Music by Charlie Maguire 
Mississippi National River and Recreation Area-111 East Kellogg Blvd. 

Saint Paul, MN 55101-1256 
National Park Service 1997-All Rights Reserved



Take A Look 
-verse-

Heard about her in a song 
Read about her in a book 

Go down to the riverbank yourself and take a look 

-refrain-

Go down, take a look at that river 
Go down, I’ll introduce you to her 

Big river Mississippi, surely is a friend of mine 

-verse-

Big river Mississippi, she’s wide and fair 
But behind a big city she gets lost down there (refrain) 

-bridge-

Big River Mississippi I found my home 
Graceful as a dancer when I wake up in the morning 

She’s my long-time pal, it’s true
We met the same way I’m telling you

-additional verses-

If you can’t see her even driving slow 
Pull over and  park, go down and say hello  (refrain) 

In 1988, the Congress did say 
"She’s a national river, she ought to stay that way"  (refrain) 

TAKE A LOOK-Words and Music by Charlie Maguire 
Mississippi National River and Recreation Area-111 East Kellogg Blvd. 

 Saint Paul, MN 55101-1256 
National Park Service 1995-All Rights Reserved
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