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Information about the digital nature of this guide
Many of the activities in this guide are designed to be used with tablets or computers. Some activities require teachers and 
students to look at Google Maps or enter data into spreadsheets such as Microsoft Excel. The activity “Bozeman Home 
Water Investigation” asks students to use a spreadsheet that is downloadable from the project website or Dropbox. The 
incorporation of these digital resources was at the request of teachers who piloted the program. 

Please read each activity thoroughly before using it in the classroom as some activities may ask you to find landmarks (or 
pin landmarks) in Google Maps or ensure your students have access to a spreadsheet program prior to the activity. 

We hope you find the incorporation of these tools useful and educational, and we welcome your feedback.

The Project WET Foundation
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Summary
Students find out what a watershed 
is, describe how water flows in a 
watershed based on elevation, and 
use maps to identify the key parts and 
functions of watersheds in general 
and the Gallatin River and Bozeman 
Municipal Watersheds specifically.

Objectives
Students will:

• observe how water moves from 
high elevations to low elevations 
due to gravity. 

• locate and describe the main 
components (main stem, 
tributaries, headwaters, mouth 
and boundaries) of a generic 
watershed and of local watersheds 
on simple maps.

• characterize the movement of 
water in a generic watershed 
and local watersheds based on 
elevation changes.

• identify local landmarks on a map 
to understand their context within 
their watersheds.

• analyze the Bozeman Municipal 
Watershed to understand 
its context within and how it 
compares to the Gallatin River 
Watershed.

Materials
Warm Up

• Wax paper, paper or aluminum foil
• Water
• Spray bottle
• Water-based markers

Part I

• Blue markers or colored pencils 

(one per two students)
• Copies of Blue River Watershed 

—Student Copy Page (one per two 
students)

• Copy of Blue River Watershed — 
Answer Key

Part II

• Blue, red and green markers or 
colored pencils (one of each color 
per two students)

• Copies of Bozeman Area Rivers 
—Student Copy Page (one per two 
students)

• Copy of Bozeman Area Rivers — 
Answer Key

Wrap Up

• Copy of Bozeman Area Rivers — 
Answer Key

Making Connections
Students may have heard the term 
watershed but may not be familiar 
with the watershed in which they 
live—or its relationship to the quality 
and quantity of their drinking water. In 
this activity, students will learn about 
the parts and locations of major local 
watersheds (Gallatin, Madison and 
Jefferson) as well as where Bozeman’s 
water comes from (the Bozeman 
Municipal Watershed) using maps. 

Background
Regardless of where you live or travel 
in the world, every step you take is in a 
watershed. A watershed—also called a 
basin, drainage or catchment—is an 
area of land drained by a river and its 
smaller streams to a common outlet. 
That outlet may be a larger stream, 
lake, wetland, estuary or the ocean. 
Within its boundaries, a watershed 
includes all of the land, air, soil, 

Seeing Bozeman’s 
Watershed

Grade Level

Upper Elementary, Middle School

Subject Areas

Geography, Earth Science

Duration

Preparation time: 15 minutes

Activity time: Warm Up: 5 minutes 
Part I: 10 minutes
Part II: 30 minutes
Wrap Up: 5 minutes

Setting

Classroom

Skills

Gathering information (observing); 
Organizing (mapping); Analyzing; 
Interpreting

Vocabulary

basin, catchment, Continental Divide, 
drainage, evaporation, headwaters, 
infiltrate, main stem, mouth, 
municipal, percolation, precipitation, 
primary tributary, ridgelines, rivulets, 
runoff, secondary tributary, source, 
slope, terminal lake, tributary, 
watershed

Common Core Standards

Warm Up: RST.6-8.7 (ELA)
Part I: RST.6-8.7; RST.6-8.2 (ELA)
Part II: RH.6-8.7 (ELA)
Wrap Up: N/A

NGSS 

4-ESS2-2, 5-ESS2-1, 5-ESS2-2, 
5-ESS3-1
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Where does Bozeman’s water come from?
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surface and ground water, plants and 
animals, mountains and deserts, cities 
and farms and people, including their 
culture, stories and traditions.

Most people are able to identify the 
state and county they live in, but 
many would be unable to name their 
watershed. Even consulting a map may 
not be helpful as lines on maps indicate 
political boundaries set by counties or 
states. However, seeing watersheds 
on a map is as easy as tracing a line 
and understanding that wherever 
precipitation (rain or snow) falls, 
it takes a path from higher to lower 
points due to gravity. 

Beginning at the highest elevations 
of a watershed (such as ridgelines, 
or divides), runoff (water from rain, 
melting snow and ice) collects to 

form rivulets that merge into small 
headwater streams. As headwater 
streams flow downhill from the sides of 
the watershed, they gather more water 
and eventually join to become tributary 
streams. Secondary tributaries flow 
into other tributaries, while primary 
tributaries flow into the main stem of a 
river. All tributaries flow into the main 
stem of a river that eventually flows 
to the sea, with exceptions such as 
terminal lakes (see sidebar).

The largest watersheds in North 
America are formed by the Continental 
Divide, which creates the division of 
water flowing eventually to the Atlantic 
or Pacific Oceans. Smaller watersheds 
are contained within larger ones. In the 
Mississippi Watershed (see map on 
the next page), the Mississippi River 
is the main stem, although many other 
rivers are its tributaries. Each tributary 
can be seen as the main stem of its 
own smaller watershed that fits into the 
larger one. In this example, the Ohio, 
Missouri and Arkansas are significant 
rivers flowing into the Mississippi, and 
each one has its own watershed named 
after it. The pattern divides into smaller 
pieces again as the size of the river 
decreases. 

At the mouth (the place where a stream 
or river enters a larger 
body of water) of the 
Gallatin River near 
Logan, Montana, 
waters flow into the 
Missouri River, which 
eventually flows into 
the Mississippi. So, 
the Gallatin River 
Watershed is part of 
the Missouri River 
Watershed, and 
the Missouri River 
Watershed is part of 
the Mississippi River 
Watershed. Bozeman 
is located within 
the Gallatin River 
Watershed. The main 
stem of the watershed 
is the Gallatin River. 
A watershed’s main 

stem plays another important role—it 
is the watershed’s namesake. 

The largest tributary to the Gallatin 
River is the East Gallatin River, which is 
formed from Bridger Creek, Bozeman 
Creek and Hyalite Creek.Other large 
tributaries enter the Gallatin near Big 
Sky. There are many other smaller 
streams that drain into the Gallatin 

KEY:
River 
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Another place the water from a 
watershed may flow into is called a 
terminal lake. A terminal lake is a 
water body, such as the Great Salt 
Lake in Utah, from which water 
leaves only through evaporation 
(drying up) or percolation (soaking 
in); there is no surface outlet from 
this pond or depression. 
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from the Gallatin, Madison and Bridger 
mountain ranges.

The water used by the City of Bozeman 
comes from the Bozeman Municipal 
(city) Watershed, which is a small 
part of the Gallatin River Watershed. 
Because some of the water in the 
Bozeman Municipal Watershed is 
diverted by pipes, it looks a little 
different than a completely natural 
watershed. Bozeman Creek and Hyalite 
Creek are the largest contributors 
of water for the city of Bozeman. 
Bozeman’s Water Treatment Plant is 
located along Bozeman Creek. Water 
flows through pipes from Hyalite Creek 
to the Water Treatment Plant. A smaller 
amount of Bozeman’s water comes 
from Lyman Spring in the foothills of 
the Bridger Mountains. This water is 
treated separately and flows into town 
through pipes from the northeast. 

Procedure
Warm Up—Water flows from high to 
low in a watershed

• Ask students if they know how 
water flows over the land.

• Demonstrate how water flows over 
the land by performing the demon-
stration “Water on the Move.”

• Where does water originate? (Pre-
cipitation—rain and snow.)

• What happens when rain, snow or 
sleet falls on level ground? (Water 

infiltrates [soaks into the ground] 
or puddles.)

• What happens when rain falls on a 
slope (angled surface)? (It moves 
from the highest to the lowest 
point.)

• What primary force moves water 
over land? (Gravity.)

The Activity
Part I—Parts of a watershed

1. Ask students if they know what a 
watershed is. Provide them with 
the definition (see the next page).

2. Having the ability to see 
watersheds begins with 
identifying the main stem in 
the watershed. To outline the 
watershed boundary, the branching 
pattern of the main stem and its 
tributaries are traced first. The 
idea is to follow the main stem to 
a tributary and the tributary to its 
source (the site where the tributary 
begins). The sources of tributaries 
are on ridgelines that separate 
watersheds. Divide students 
into groups of two and provide 
them with a copy of Blue River 
Watershed—Student Copy Page.

3. Direct students to color the main 
stem of the river blue. Ask them, 
what flows into the Blue River? 
(Tributaries.)

MISSOURI
WATERSHED

ARKANSAS
WATERSHED

LOWER MISSISSIPPI
WATERSHED

UPPER
MISSISSIPPI
WATERSHED

TENNESSEE
WATERSHED

OHIO
WATERSHED

Watershed Boundary
River



Gallatin River
Watershed

Water on the Move

Part 1

How are watersheds divided? 
• Fold a piece of paper or wax paper in 

the center into a tent. 
• Color the peak of the paper (at the 

fold)with a water-based marker.

• Spray water from a water bottle onto 
the peak

• Down which side does the water drain 
left, right or both? 

The peak represents the boundary between 
two watersheds, and the water flows down 
whichever side it falls on. Watersheds are 
divided at their highest points.

Part 2

Are large watersheds made up of smaller 
watersheds? 
• Loosely crumple your wax paper.
• Have students trace the folds 

representing peaks with the water-
based markers. There may be multiple 
peaks on the crumpled paper.

• Spray water onto the peak again. 

• Does the water follow a crease or line 
as it flows? Does it pool in spots? 

• What watershed features could these 
represent? (Lakes or ponds.)

Large watersheds may contain smaller 
watersheds. Can students see mulitple 
watersheds on their paper?

© 2011, 2015 Project WET Foundation
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4. Have students identify the four 
tributaries flowing into the Blue 
River and color them blue as well.

5. Ask students to place a dot at 
the beginning (headwaters) of 
the main stem, the four primary 
tributaries and the smaller, 
secondary tributaries.

6. Beginning at “Start Here,” 
connect the dots created in the 
previous step.

7. Remind students that everything 
inside the line created by 
connecting the dots is the Blue 
River Watershed. Ask them to 
describe what is inside the line 
or boundary of the watershed. (A 
watershed includes all of the land, 
air, surface and ground water, 
plants and animals, mountains 
and deserts, cities and farms and 
people, including their stories and 
traditions.)

Part II—Bozeman Area Watersheds

1. Explain to students that Bozeman 
is located in the Gallatin River 
Watershed (or instruct them to 
find out which watershed they 
live in prior to the lesson—they 
can look at Google Maps or visit 
http://cfpub.epa.gov/surf/locate/
index.cfm). 

2. Show students the Google 
map of the Gallatin, Madision 
and Jefferson Watersheds 
(https://drive.google.com/
open?id=1wp1Br61-HlUHAVs30NA
p203qtZ0&usp=sharing). 

3. Have students remain in their 
groups of two. Distribute to each 
group the Bozeman Area Rivers— 
Student Copy Page. Tell students 
they will be mapping the ridgelines 
between each of three local 
watersheds.

4. Have students locate the main 
stem of the Gallatin River. 
Instruct them to trace along the 
main stem of the Gallatin River in 
blue. Then, instruct them to locate 
and color blue all of the primary 
and secondary tributaries that flow 
into the Gallatin River.

5. Beginning at 1, students should 
place a dot at the beginning of 
each primary and secondary 
tributary and main stem to the 
Gallatin River (as they did for the 
Blue River Watershed—Student 
Copy Page in Part I). 

6. After they complete the dots, 
students should start at “1” and 
connect the dots, ending at “2.” 
This line indicates the ridgeline that 
separates the watershed from the 
next. 

7. Ask students to repeat steps 
3-5 to define the Madison River 
Watershed (red) and the Jefferson 
River Watershed (green). 

8. Look at the watershed on Google 
Maps using satellite imagery. 
How do the maps compare? Can 
students idenitify all three rivers on 
Google Maps? 

9. Ask students to identify where the 
high and low points are. Note that 
the water flows south to north in 
these watersheds.

10. Have students draw arrows on 
their maps to indicate the flow of 
water from high to low (south to 
north) in the watersheds.

11. Ask students the following 
questions: 

• How many watersheds did stu-
dents outline? (Three.) 

• What do the three watersheds 
share? (Boundary lines or ridge-
lines.) 

• What is the name of each water-
shed? (Gallatin River Watershed, 
Madison River Watershed, Jeffer-
son River Watershed—watersheds 
are named after the main stem or 
river.)

• What is found within each of the 
watershed boundary lines? (Land, 
air, surface and ground water, 
plants and animals, mountains 
and deserts, cities and farms and 
people.)

• What other towns are within the 
same watershed as Bozeman? 
(Belgrade, Manhattan, Logan, 
Gallatin Gateway, Four Corners.)

• Is Ennis in the same watershed as 
Bozeman? (No.)

• Is Three Forks in the same water-
shed as Bozeman? (No.)

• Which watershed is Big Sky in? 
(Gallatin)

• Which watershed is West Yellow-
stone in? (Madison.)

• How many states does the Gallatin 
River Watershed cover? (Two—
Montana and Wyoming.) The 

We live in the headwaters for 
the entire system of water used 
downstream throughout the country. 
The water we use, clean and put back 
into the East Gallatin River is used 
again and again along its way to the 
Gulf of Mexico. Our neighboring 
watersheds to the west, the Madison 
River watershed and the Jefferson 
River Watershed, join together with 
the Gallatin River in nearly the same 
location to form the Missouri River. 
Three Forks (the three forks of the 
Missouri Headwaters) are unique both 
geologically and historically, as this 
is a famous location along Lewis and 
Clark’s route. A visit to the Missouri 
Headwaters State Park would be a 
great field trip to complement this 
lesson.

© 2011, 2015 Project WET Foundation

A watershed—also called a basin, 
drainage or catchment—is an area 
of land drained by a river and its 
smaller streams to a common outlet 
that may be a larger stream, lake, 
wetland, estuary or the ocean. Within 
its boundaries, a watershed includes 
all of the land, air, soil, surface and 
ground water, plants and animals, 
mountains and deserts, cities and 
farms and people, including their 
culture, stories and traditions.

http://water.usgs.gov/wsc/map_index.html or http://cfpub.epa.gov/surf/locate/index.cfm
http://water.usgs.gov/wsc/map_index.html or http://cfpub.epa.gov/surf/locate/index.cfm
https://drive.google.com/open?id=1wp1Br61-HlUHAVs30NAp203qtZ0&usp=sharing
https://drive.google.com/open?id=1wp1Br61-HlUHAVs30NAp203qtZ0&usp=sharing
https://drive.google.com/open?id=1wp1Br61-HlUHAVs30NAp203qtZ0&usp=sharing
https://drive.google.com/open?id=1wp1Br61-HlUHAVs30NAp203qtZ0&usp=sharing
https://drive.google.com/open?id=1wp1Br61-HlUHAVs30NAp203qtZ0&usp=sharing
https://drive.google.com/open?id=1wp1Br61-HlUHAVs30NAp203qtZ0&usp=sharing
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Madison River Watershed? (Two—
Montana and Wyoming.) The 
Jefferson River Watershed? (Only 
Montana.)

• What is the lowest point for the 
Gallatin River Watershed? (The 
main stem / mouth of the river 
where the Gallatin meets the Mis-
souri River near Logan.) Where is 
Bozeman? Can students identify 
the Bozeman Watershed? Refer to 
the Bozeman Municipal Water-
shed—Resource Page.

Wrap Up

• Use Google Maps to look at the 
Bozeman Watershed. Zoom in from 
the view of the three rivers greater 
watershed to the Gallatin river 
and to the Bozeman area. Use the 
Bozeman Area Rivers—Answer 
Key as a reference. 

• Discuss the Bozeman Municipal 
Watershed within the context of the 
Gallatin River Watershed.

• Where does Bozeman’s water 
come from? Where does it go?

Assessment
Have students:

• observe how water moves from 
high elevations to low elevations 
due to gravity. (Warm Up)

• locate and describe the main 
components (main stem, 
tributaries, headwaters, mouth and 
boundaries) of a generic watershed 
and local watersheds on simple 
maps. (Part I, Part II)

• characterize the movement of 
water in a generic watershed 
and local watersheds based on 
elevation changes. (Part I, Part II)

• identify local landmarks on a map 
to understand their context within 
their watersheds. (Part II)

• analyze the Bozeman Municipal 
Watershed to understand its 
context within and how it compares 
to the Gallatin River Watershed. 
(Wrap Up)

Extensions
Have students examine their watershed 
more closely using Google Earth.

Have students identify watersheds 
where water flow was altered by 
natural events or human activities. (For 
example, the earthquake of August 17, 
1959, in the area of the Madison River, 
Montana, created Earthquake Lake 
[Quake Lake].)

Teacher Resources
Books

Project WET Foundation. 2002. 
Discover a Watershed: Watershed 
Manager. Bozeman, MT: Project WET 
Foundation.

Journals

Bodzin, Alec and Louise Shive. 2004. 
“Watershed Investigations.” Science 
Scope, 27 (7), 21-23.

Bodzin, Alec M. 2008. “Integrating 
Instructional Technologies in a Local 
Watershed Investigation with Urban 
Elementary Learners.” Journal of 
Environmental Education, 39 (2), 47-58.

Covitt, Beth A., Kristin L Gunckel and 
Charles W. Anderson. 2009. “Students’ 
Developing Understanding of Water 
in Environmental Systems.” Journal 
of Environmental Education, 40 (3), 
37-51.

Environmental Education and Training 
Partnership. 2000. “Adopt-A-Watershed: 
A School-Community Learning 
Experience in Environmental Education.” 
EETAP Resource Library 76.

Ferreyra, Cecilia, Rob C. de Loe and 
Reid D. Kreutzwiser. 2008. “Imagined 
Communities, Contested Watersheds: 
Challenges to Integrated Water 
Resources Management in Agricultural 
Areas.” Journal of Rural Studies, 24 
(3), 304-321.

Gruver, Joshua and A. E. Luloff. 2008. 
“Engaging Pennsylvania Teachers 
in Watershed Education.” Journal of 
Environmental Education, 40 (1), 43-54.

Kenney, Jane L., Heidi Price Militana 
and Mary Horrocks Donohue. 2003. 

“Helping Teachers to Use Their 
School’s Backyard as an Outdoor 
Classroom: A Report on the Watershed 
Learning Center Program.” Journal 
of Environmental Education, 35 (1), 
18-26.

McCallie, Ellen. 2003. “Science 101: 
What is a Watershed?” Science and 
Children, 40(7), 17.

Roman, Harry T. 2010. “Developing 
a Watershed Challenge.” Technology 
Teacher, 69 (5), 10-12.

Shepardson, Daniel P., Bryan Wee, 
Michelle Priddy, Lauren Schellenberger 
and Jon Harbor. 2007. “What Is a 
Watershed? Implications of Student 
Conceptions for Environmental 
Science Education and the National 
Science Education Standards.” Science 
Education, 91 (4), 554-578.

Websites

Natural Resource Conservation Service. 
“How to Read a Topographic Map and 
Delineate a Watershed.” In a step-by-
step process, students learn how to 
read topographic maps and outline a 
watershed. www.nh.nrcs.usda.gov. 
(Accessed April 2, 2015.)

United States Geological Survey. 
Water Resources of the United States. 
“Science in Your Watershed” helps 
individuals locate their watersheds 
and scientific information about them. 
http://water.usgs.gov. (Accessed April 
2, 2015.)

Click on the following link showing 
major U.S. watersheds: http://water.
usgs.gov/wsc/map_index.html. 
(Accesses April 2, 2015.)

http://www.nh.nrcs.usda.gov
http://water.usgs.gov
http://water.usgs.gov/wsc/map_index.html
http://water.usgs.gov/wsc/map_index.html
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Bozeman Municipal Watershed—Resource Page

Gallatin River

Bozeman is located within the Gallatin River 
Watershed, but Bozeman’s water comes from 
rain and snow that fall on the Gallatin and 
Bridger Mountains.
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Grade Level

Upper Elementary, Middle School

Subject Areas

Geography, Earth Science, 
Environmental Science, Mathematics

Duration

Preparation time: 15 minutes 

Activity time: Warm Up: 5 minutes
 Part I: 15 minutes
Part II: 30 minutes
Part III: out of class assignment

Setting

Outdoors or classroom (depending on 
number of students)

Skills

Analyzing information (comparing, 
contrasting); Interpreting; Presenting 
(demonstrating)

Vocabulary

basin, catchment, drainage, 
downstream, floodplain, gaging 
station, ground water, headwaters, 
hydrograph, hydrologist, main stem, 
precipitation, recharged, rivulet, 
runoff, snowpack, spring, spring melt, 
spring runoff, streamflow, tributary, 
watershed

Common Core Standards

Warm Up: RST.6-12.4 (ELA)
Part III: 5.NBT.5; 6.SP.4 (Math)
Wrap Up: N/A

NGSS 

2-ESS1-1, 2-ESS2-2, 2-ESS2-3, 
5-ESS2-1, 5-ESS2-2, MS-ESS2-1

Summary
Students participate in a whole body 
exercise to describe how water 
flows in their watershed based on 
elevation and seasons.

Objectives
Students will:

• describe major components of the 
Gallatin and Bozeman Municipal 
watersheds.

• demonstrate the movement of 
water through the Gallatin River 
and its watershed.

• compare and contrast the amount 
of water flowing through the 
Gallatin River and its watershed 
and the Bozeman Municipal 
watershed based on climate 
(seasonal variations).

• compare and contrast the amount 
of water flowing through the 
Gallatin River and its watershed 
and the Bozeman Municipal 
watershed based on weather 
(precipitation).

• create a hydrograph for the Gallatin 
River based on simulation data.

• compare hydrograph from 
simulation to hydrograph produced 
using actual data.

Materials
Parts I and II

• Copy of Gallatin River Watershed—
Teacher Resource Page

• 200-500 pony beads, pea gravel, 
beans, marbles or similar objects 
(depending on the number of 
students)

• Bucket or other large container to 
collect beads or other objects

• One-gallon pails or similar 
containers (Four—one for each 
headwaters stream)

• Signs on sticks with pictures 
representing snow, rain, sun and 
each of the seasons (optional)

• Copy of Graph It!—Student Copy 
Page

Part III

• Simulation data from Part II
• Copies of Graph It!—Student Copy 

Page (one per student) 

Making Connections
Students will likely have heard the 
term watershed, but they may not 
understand how water flows through 
a watershed or how that flow differs in 
spring, summer, fall and winter or as a 
result of local climate and weather. In 
this activity, students model water flow 
in their watershed, taking into account 
seasonal changes and other factors.

Background
Often referred to as drainages, basins 
or catchments, watersheds are the 
gathering ground of a river system. 
A watershed is an area of land that 
drains water toward a common river. 
The boundaries of watersheds can be 
identified on a map by tracing a line 
along the highest elevations (often a 
ridge) between two drainage areas. 
Large watersheds often contain many 
smaller watersheds. Beginning at the 
highest elevations of a watershed, 
runoff (water from rain, melting snow 
and ice) collects to form rivulets that 
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“You can never step into the same river twice . . .”

A Year in the Gallatin River 
Watershed
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merge into small headwater streams. 
As headwater streams flow downhill 
from the sides of the watershed, they 
gather more water and eventually join 
to become tributary streams. These 
tributaries flow into the main stem 
of a river that eventually flows to the 
sea. Students can complete Seeing 
Bozeman’s Watersheds for a better 
understanding of these topics.

Bozeman is located in the Gallatin 
River watershed. The main stem for 
our watershed is the Gallatin River. 
The highest points in the watershed 
are in the mountains of Yellowstone 
National Park in Wyoming, but runoff 
from the Gallatin, Madison and Bridger 
mountain ranges all contribute to our 
watershed. The largest tributary to the 
Gallatin River is the East Gallatin River 
which forms from Hyalite, Bridger and 
Bozeman creeks. Other large tributaries 
enter the Gallatin near Big Sky. The 
lowest point in the Gallatin River 
watershed is near Logan, Montana, 
where water collects at the mouth of 
the Gallatin River as surface water and 
flows into the Missouri River.

In an average year, the Gallatin 
watershed’s rivers and streams carry 
enough water to cover 1,200 square 
miles—an area the size of Rhode 
Island—a foot deep in water. However, 
because of our seasonal climate, 
streamflow (amount of water passing 
through) in our watershed both on the 

Gallatin River and its tributaries shows 
a definite pattern throughout the year.

In many places, and certainly in 
Montana, the precipitation (rain 
and snow) that provides the water 
in a watershed is stored as snow in 
snowpack (accumulated snow that 
is condensed and compressed by its 
own weight) during the winter. The 
mountains that form the headwaters 
of the Gallatin River receive an average 
of almost 400 inches (over 30 feet) 
of snow per year. Very little water 
will flow into streams during the cold 
winter, however. What flow there is 
generally comes from ground water 
(water found underground), springs 
(a place where ground water emerges 
at the surface) or periodic snowmelts 
when the temperature is high enough. 

With the arrival of spring and warmer 
temperatures, the snowpack begins to 
melt. For several weeks this water—
often referred to as “spring melt” 
or “spring runoff”—saturates the 
ground and fills streams. Streamflow 
will depend on how much snow is 
present and how fast the temperature 
rises. If enough runs off at once, 
flooding can occur at low elevations 
in the river’s floodplain (low area 
along a river’s channel). Rivers rise 
as the temperature warms and melted 
snowpack accumulates downstream. 
Springs and ground water that have 
been recharged (refilled) by melted 

snow soaking into the ground join 
streams.

River levels are high as summer 
begins but begin to lower as snowpack 
disappears. Hot temperatures and 
the decline in snow runoff cause the 
streamflow to decline throughout the 
summer. 

In fall, as temperatures cool and 
precipitation diminishes, streamflows 
decrease until winter arrives, bringing 
with it precipitation in the form of 
snow. The cycle repeats. 

Weather events such as rain storms,  
times of low precipitation and hot 
temperatures can change river flow 
daily, seasonally and year to year. 
Hydrologists (scientists who study 
movement and quality of water) use 
monitoring equipment to measure the 
river’s streamflow at gaging stations 
(flow-measuring locations) and make 
hydrographs (charts that show the 
volume of water flow over time) 
that show how streamflow changes 
over time. A hydrograph records the 
streamflow at one spot on the river 
over a period of time in cubic feet 
per second (cfs) or cubic meters 
per second (cms). Precipitation and 
gaging station data help hydrologists 
plan for the needs of water users 
within a watershed, including drinking 
water, water for crops and livestock, 
manufacturing and shipping products, 
as well as fish and wildlife and 
recreation.

Procedure
Warm Up

• Write the following quotation on 
the board: “You can never step into 
the same river twice . . .”

• Ask students to think about 
whether or not they believe this 
statement is true and why. Tell 
them that they will explain their 
thoughts about this later in the 
activity.

Part I

1. Explain to students that they will 
be modeling the Gallatin River 

© 2002, 2011, 2015 Project WET Foundation
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watershed and the movement of 
water through that watershed over 
the course of a year. Explain that 
they will see how the water in their 
watershed is constantly changing 
as seasons change and weather 
affects it. 

2. Ideally, assemble students on 
a gently sloping hill to help 
reinforce the idea that water flows 
from higher to lower elevations. 
If a hill is unavailable, students can 
assemble on gymnasium bleachers 
or stand for the headwaters and sit 
to represent lower eleveations. You 
can create two signs: “High Point” 
and “Low Point” for clarity. Place 
High Point at the headwaters and 
Low Point at the mouth. 

3. Assemble students in a branching 
formation to simulate streams in 
a watershed. (See Gallatin River 
Watershed—Teacher Resource 
Page). 

4. Headwaters streams: At the 
top of the hill, have two or 
three students form a short line 
(fingertip to fingertip, close 
enough to easily pass beads) 

leading down the slope. Have 
students at headwaters for each 
of the four tributaries stand on a 
chair.

5. Tributary streams: Starting at the 
headwaters, assemble a line of 
students leading down slope to 
represent each of four tributary 
streams. These tributaries should 
touch fingertips and “flow” toward 
each other, but not connect as a 
whole yet.

6. Main stem of river: Have the 
remainder of the students line 
up fingertip to fingertip in a line 
starting at the river headwaters 
and connecting the remaining 
tributaries as the main stem 
winds downhill. Explain that these 
new students represent the river 
and that all tributaries flow toward 
it and connect. Have everyone 
touch fingertips.

7. At the top of each headwater 
stream, place a bucket of beads.

8. At the bottom of the main stem, 
place an empty large bucket or 
other container to receive the 
beads.

9. To help students understand 
what will happen during this 
activity, instruct students at the 
top of the headwaters streams 
to pick up one bead and hand it 
to the person below them. Have 
students continue to pass the 
bead “downstream” until it travels 
down through the tributaries, the 
main stem and is deposited in the 

Climate
Season Description Simulation Action

Winter

During this cold time 
of year, precipitation is 

stored in its frozen form, 
snowpack.

When the timer announces “Go,” students begin to pass beads slowly (they could 
count to three before passing the bead on) downstream to simulate the very low 
flows typical of streams in winter. After one minute, count and record the number 

of beads at the mouth of the watershed on the Graph It!—Student Copy Page.

Spring
Spring melt! Temperatures 
rise and begin to melt the 

winter snowpack.

Have students pass beads quickly. “Tributary” and the “main stem” students will need 
to pass beads as fast as they can. Inevitably some beads will be dropped or spilled. 

Don’t worry. They represent the flooding that occurs when a stream channel exceeds 
its capacity. After one minute, count and record the number of beads at the mouth of 

the watershed on the Graph It!—Student Copy Page.

Summer
The winter snowpack 

has melted and run off; 
streamflows decrease.

Instruct students to slow down and pass beads at a leisurely pace. Instruct 
“tributary” and “main stem” students to pick up beads that dropped during 

flooding and pass them downstream. This represents floodwaters receding and 
flows returning to normal. After one minute, count and record the number of 
beads at the mouth of the watershed on the Graph It!—Student Copy Page.

Fall
Streams generally have 
low flows during the fall 

months.

Have students pass beads slowly, but not quite as slowly as the winter pace (counting 
to one or two instead of three). After one minute, count and record the number of 

beads at the mouth of the watershed on the Graph It!—Student Copy Page.

© 2002, 2011, 2015 Project WET Foundation
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bucket, representing the mouth 
of the Gallatin River Watershed, 
the Missouri River, at the bottom. 
PLEASE INSTRUCT STUDENTS 
TO ONLY PICK UP ONE BEAD AT 
A TIME. GRABBING A FISTFUL 
OF BEADS WILL STOP THE 
SIMULATION AS THIS WILL 
CORRUPT THE DATA.

Part II

1. Explain to students that they will 
now simulate the flow of water 
through a watershed during 
the seasons. Tell students that 
they will do each simulation for 
one minute. If necessary, ask 
a student to be the timekeeper 
announcing when to start and 
when to stop passing beads. When 
the timekeeper announces the 
end of one minute, all students 
must stop and pass any beads 
down to the bucket at the mouth 
of the main steam. After each 
simulation, designate a student to 
count the number of beads in the 
large bucket at the mouth of the 
main stem. Record this data on the 
Graph It!—Student Copy Page. 
Beads from this bucket may then 
be returned to the containers at the 
headwaters of the mainstem and 
tributaries.

2. Begin the scenarios listed in 
the Climate chart on page 15. 
(Optional: Make large signs with 
symbols for each season and/or 

weather event. Attach these signs 
to sticks and hold these signs up 
to indicate each scenario. This is 
especially helpful for large groups.)

3. Weather Events: Simulate 
different weather events and 
weather events that occur in 
different parts of the watershed. 
These are listed on the Weather 
Events chart. Observe how these 
conditions affect the flow in the 
main stem. Can these conditions 
be related to local weather or 
recent flood?

Part III 

1. Explain that a hydrograph records 
the streamflow at one spot on 
the river over a period of time 
in cubic feet per second (cfs) 
or cubic meters per second 
(cms). Show students a box that 
measures one foot by one foot 
by one foot, representing one 
cubic foot.Hydrographs can show 
streamflow averages, including 
daily, weekly, monthly or yearly 
calculations, depending on the data 
collected and the period of time 
over which it was obtained. One 
example of a hydropgraph is given 
on the Graph It!—Student Copy 
Page. 

2. Students can view more data 
from gaging stations in Montana 
watersheds by visiting the USGS 
website, http://waterdata.usgs.gov/
mt/nwis/rt. (Click on a gauging 

station near you and search dates 
for a one year period from January 
to January to see if the chart is 
similar to your class results.)

3. Post the data collected in 
the class simulation on the 
whiteboard. Provide each student 
with a copy of the Graph It!—
Student Copy Page. 

4. Instruct them to copy down the 
numbers recorded during the 
class simulation. Explain to the 
students that, at home, they will 
follow directions on Graph It!—
Student Copy Page to create a 
simple hydrograph to summarize 
the class simulation, compare it 
to an actual hydrograph from the 
Gallatin River and think about the 
impact seasonal flow has on the 
watershed. 

5. Have students enter the 
simulation data from class into a 
computer spreadsheet, such as an 
Excel spreadsheet. Have students 
graph their hydrograph using the 
graphing software. Optional: copy 
data from local gaging stations into 
a spreadsheet and graph that data.

Assessment
Have students:

• describe major components of the 
Gallatin and Bozeman Municipal 
watersheds. (Part I)

• demonstrate the movement of water 
through the Gallatin River and its 
watershed. (Part I, Part II)

• compare and contrast the amount 
of water flowing through the 
Gallatin River and its watershed 
and the Bozeman Municipal 
watershed based on climate 
(seasonal variations). (Part II)

• compare and contrast the amount 
of water flowing through the 
Gallatin River and its watershed 
and the Bozeman Municipal 
watershed based on weather 
(precipitation). (Part II)

Weather Events
Event Description Simulation Action

Summer 
Storm

In Bozeman we often 
get short but intense 
thunderstorms in the 

late afternoon during the 
summer.

Simulate a summer storm by quickly 
passing beads for 20 seconds. What did 

this do to the flow in the main stem?

Isolated 
Summer 
Storm

Sometimes a storm 
forms over one part 
of a watershed—one 

mountain range or one 
tributary.

Simulate an isolated summer storm 
by quickly passing beads through one 
tributary for 20 seconds. What did this 

do to the flow in the main stem? 

© 2002, 2011, 2015 Project WET Foundation
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• Create a hydrograph based on 
simulation data. (Part III)

• Compare hydrograph from 
simulation to hydrograph produced 
using actual data. (Part III)

• Use computer spreadsheets and 
software to enter and graph water 
flow data. (Part III)

Extensions
Have students create other scenarios 
on the river affecting water flow. For 
example, construct a dam on a tributary 
stream by placing a bucket between 
students. Capture water in the dam 
during the spring runoff and release 
it later in the summer. Discuss how 
dams are used to capture water during 
periods of high flow and then release it 
slowly for purposes such as irrigation 
and hydroelectric power generation 
throughout the rest of the year.

Have students use a different colored 
bead for each tributary to assess their 
individual contributions to the river. 
For example, how does a rain event 
involving a single tributary affect the 
river? How do hot and dry conditions in 
primary or secondary tributaries affect 
the main stem?

Have students draw a map of the 
watershed they created. Have them 
mark and name their location during 
the activity.

Choose a spot along a local waterway 
to observe streamflow seasonally and 
see how it changes.

Have students create a hydrograph 
using flow data from the Bozeman 
Water Treatment Plant. Compare to 
simulation hydrograph and Gallatin 
River Hydrograph.

Show students this video: https://www.
youtube.com/watch?v=JfDPxxnSB_w 
from June 29, 2013 on 11th Street in 
Bozeman. Is this an example of weather 
or climate? 

Teacher Resources 
Books

Jason Academy. 2004. Earth Science: 
River Systems Teacher & Student Man-

ual and CD-Rom. Needham Heights, 
MA: Jason Academy.

Journals

Bodzin, Alec and Louise Shive. 2004. 
“Watershed Investigations.” Science 
Scope, 27 (7), 21-23.

Endreny, Anna Henderson. 
2010.“Urban 5th Graders Conceptions 
during a Place-Based Inquiry Unit on 
Watersheds.” Journal of Research in 
Science Teaching, 47 (5), 501-517.

Websites

United States Environmental Protection 
Agency. Surf Your Watershed. By 
entering location parameters, students 
and teachers can see the watershed in 

which they live. www.epa.gov/surf. 
(Accessed April 2, 2015.)

United States Geological Survey. 
Science in Your Watershed. Using 
maps, students and teachers can see 
their local watershed and find items of 
interest that pertain to it. http://water.
usgs.gov/wsc/. (Accessed April 2, 
2015.)

United States Geological Survey. The 
National Map Streamer. Trace up and 
downstream on any river in the U.S. 
http://nationalmap.gov/streamer/
webApp/streamer.html. (Accessed April 
2, 2015.)
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East Gallatin River 

(prim
ary tributary)

Gallatin River (m
ain stem

)

Hyalite Creek

(secondary tributary)

Taylor Fork

(primary tributary)

West Fork

(primary tributary)

Mouth (where the Gallatin River enters 
the Missouri River)

Gallatin River Watershed—Teacher Resource Page


N
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Graph It!—Student Copy Page (1 of 2)

Season # of beads
Winter
Spring

Summer
Fall

WINTER SPRING SUMMER FALL
5 beads/min = 50 cfs

10 beads/min = 100 cfs

15 beads/min = 150 cfs

20 beads/min = 200 cfs

25 beads/min = 250 cfs

30 beads/min = 300 cfs

35 beads/min = 350 cfs

40 beads/min = 400 cfs

45 beads/min = 450 cvs

50 beads/min = 500 cfs
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Season
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Hydrograph for Class Simulation of Gallatin River Yearly Flow

Directions
In the table below, record the class simulation streamflow data for each season. Then use the data in the table in class to 
create your own hydrograph where one bead equals 10 cubic feet of water per second  (1 bead = 10 cfs). Calculate the cfs 
for each season and put a point on the graph below that represent the proper cfs. Connect the lines between points to create 
your hydrograph.

A hydrograph records the streamflow at one spot on the river over a period of time in cubic feet per second (cfs). 
Hydrographs can show streamflow averages, including daily, weekly, monthly or yearly calculations, depending on the data 
collected and the period of time over which it was obtained. 

60 beads/min = 600 cfs

70 beads/min = 700 cfs

80 beads/min = 800 cfs

90 beads/min = 900 cfs

100 beads/min = 1,000 cfs

110 beads/min = 1,100 cvs

120 beads/min = 1,200 cfs

130 beads/min = 1,300 cfs
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How does the hydrograph for the Gallatin River compare to the hydrograph made from your simulation data?

In which season is the greatest streamflow on the Gallatin River? Why?

In which season is the least streamflow on the Gallatin River? Why?

If you created a hydrograph for Bozeman Creek or Hyalite Creek, would it look similar? Why? 

Think about a Bozeman waterway near your school. For each season, describe the flow in the waterway and how it affects 
the land or other structures nearby.

Winter:

Spring:

Summer:

Fall:

Recall the statement, “You can never step in the same river twice…”  Explain what that means to you. 

Graph It!—Student Copy Page (2 of 2)
The following chart contains real data from a gaging station on the Gallatin River. In the simulation you used the number of 
beads per minute to represent flow. This flow data is the number of cubic feet of water that passes by per second (cfs) at a 
certain point along the Gallatin River. This data was also used to create the hydrograph below.

Gallatin River: Mean of Monthly Discharge 1889-2013

Winter Spring Summer Fall

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Avg. Monthly 
Discharge (cfs) 303 300 309 499 1,800 2,940 1,300 605 485 449 377 316

Month

Fl
ow

 (C
FS

)
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How does the hydrograph for the Gallatin River compare to the hydrograph made from your simulation data?

(Both hydrographs should show a spike in the spring and early summer. This hydrograph may appear shifted since it starts 
in January and goes to December [winter months on both ends].)

In which season is the greatest streamflow on the Gallatin River? Why?

(Spring into early summer because rising temperatures melt snow.)

In which season is the least streamflow on the Gallatin River? Why?

(Winter due to freezing temperatures and snowpack accumulation.)

If you created a hydrograph for Bozeman Creek or Hyalite Creek, would it look similar? Why? 

(Yes, within our watershed this pattern repeats because the streamflow is driven by snowpack.)

Think about a Bozeman waterway near your school. For each season, describe the flow in the waterway and how it affects 
the land or other structures nearby.

Winter: (Low, slow, snowy, icy and possibly frozen, clear water.)

Spring: (High, fast, possibly rainy and wet, muddy, possibly flooding.)

Summer: (Strong, but not as high as spring, clear.)

Fall: (Low, but not as low as winter, clear, leaves.)

Recall the statement, “You can never step in the same river twice…”  Explain what that means to you. 

(Water flows through your watershed as part of the water cycle affected by weather, climate and gravity. Each drop moves 
into and out of rivers over time as it moves through the water cycle.)

Graph It! Answer Key—Teacher Resource Page
The following chart contains real data from a gaging station on the Gallatin River. In the simulation you used the number of 
beads per minute to represent flow. This flow data is the number of cubic feet of water that passes by per second (cfs) at a 
certain point along the Gallatin River. This data was also used to create the hydrograph below.

Gallatin River: Mean of Monthly Discharge 1889-2013

Winter Spring Summer Fall

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

Avg. Monthly 
Discharge (cfs) 303 300 309 499 1,800 2,940 1,300 605 485 449 377 316
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Month
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Summary
Students are introduced to city 
watershed concepts and the 
Bozeman Storm Water Distribution 
System through an investigation of 
water flow on their school grounds.

Objectives
Students will:

• identify where in the Bozeman 
Municipal watershed their school is 
located.

• use mapping skills to create a map 
of the school grounds.

• map storm water flow in their 
schoolyard.

• discuss factors that affect water 
movement (speed and direction) 
on the school grounds.

• list point and nonpoint source 
contaminants.

• write summaries describing the 
general pattern of surface water as 
it flows across the school grounds.

• interpret the relationship between 
the storm water on your Bozeman 
school grounds and bodies of 
water in the Bozeman Municipal 
watershed.

Materials
Warm Up

• Google Maps with pinned locations 
of Bozeman schools as seen on the 
Schools in the Bozeman Munici-
pal Watershed- Resource Page: 
https://drive.google.com/open?id=1
uZt1M1BtgI2pKuJXuBiGRadsM6k&
usp=sharing

Part I

• Copies of your School Map with 
major permanent and temporary 
features

• Copies of the Legend
• Waterproof outerwear
• Clipboards and large sealable plastic 

bag (optional)
• Pencils
• Additional adult supervision (optional)

Part II

• Maps and legends created in Part I
• Tape
• Internet access

Making Connections
Students may be familiar with the 
concept of a watershed but may not 
make the connection that they attend 
school within the Bozeman Municipal 
watershed. By making observations 
and producing maps that document 
how water flows and collects on and 
off of their school grounds, students 
learn how their school fits into and 
affects the Bozeman Municipal 
watershed.

Background
Watersheds are like funnels in which 
surface water runs off and drains into 
a common collection site. In Bozeman, 
rain and snow fall on the mountains 
around town and in town, and then 
runoff (water from melting snow or 
rain) collects in our local creeks or 
storm water sewers (underground 
pipes that flow into local waterways 
untreated), or soaks into the ground. 
Gravity causes it to funnel toward the 
East Gallatin River, the collection site 
for the Bozeman Municipal watershed. 

Storm Water Hike
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What’s the connection between puddles on your playground 
and a nearby river?

Grade Level

Upper Elementary, Middle School

Subject Areas

Earth Science, Environmental Science, 
Geography

Duration

Preparation time: 30 minutes

Activity time: Warm Up: 5 minutes
Part I: 30 minutes
Part II: 10 minutes
Wrap Up: 5 minutes

Setting

Classroom, schoolyard

Skills

Gathering information (collecting, 
observing); Organizing (mapping); 
Analyzing; Interpreting

Vocabulary

contaminant, detention ponds, icons, 
legend, nonpoint source pollution, 
point source pollution, puddles, runoff, 
separated sewer system, storm drains, 
storm water, storm water sewers, 
wastewater sewer system

Common Core Standards

Warm Up: RST.6-8.2 (ELA)
Part I: RH.6-8.2 (ELA)
Part II: RH.6-8.2 (ELA)
Wrap Up: N/A

NGSS 

2-ESS1-1, 2-ESS2-1, 2-ESS2-2, 
4-ESS2-1, 4-ESS2-2, 4-ESS3-2, 
5-ESS2-1, 5-ESS3-1

© 1995, 2011, 2015 Project WET Foundation and Council for Environmental Education
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Your schoolyard is part of the Bozeman 
Municipal watershed, and since 
surface runoff flows over the school’s 
grounds on its way to the East Gallatin 
River, your schoolyard affects your 
watershed. The runoff from rain or 
snow is called storm water. 

Because of Bozeman’s climate and 
weather patterns, the majority of 
our runoff comes from rainstorms 
in the spring and summer, or from 
melting snow in the spring (the 
activity A Year in the Gallatin River 
Watershed looks more closely at 
how our climate and weather affect 
streamflow).  Precipitation falls as rain 
when temperatures are above freezing, 
and as snow when they are below. 
Rain runs off immediately, while snow 
produces runoff as it melts. You may 
choose to do this activity on a rainy 
day, a warm spring day when snow is 
melting on the playground, or both to 
compare!

Your school grounds contain surfaces 
such as grass, woodchips and asphalt. 
These surfaces collect debris like litter, 
twigs, leaves, oil, fertilizer, pet waste 
and dirt. Some of these may have been 
carried on to the school grounds by 
storm water, and others may originate 
from the school and its users. When it 
rains or snows and melts, storm water 
may pick up this debris and collect it in 
puddles (the collection sites of mini-
watersheds where the surrounding 
land areas are the mini-drainage basins 
that empty into the puddle). Puddles 
may overflow, and flowing storm water 
moves debris around or off of school 
grounds. 

As water flows off the school grounds, 
it flows into storm drains (openings 
that lead to storm water sewers 
underground) in the street that lead to 
the Bozeman Storm Water Distribution 
System. There, it combines with 
storm water from other parts of the 
watershed. The complex maze of 
pipes and waterways that comprise 
the Bozeman Storm Water Distribution 
System all eventually lead to the East 
Gallatin River. The City of Bozeman, 

like many other cities, has a separated 
sewer system, meaning that separate 
networks of sewer pipes exist for storm 
water and wastewater. The water that 
we flush down the toilet or send down 
our sink drains enters the wastewater 
sewer system, which leads to the 
wastewater treatment plant. Water 
there goes through treatment before 
being returned to waterways. Storm 
water does not. It flows into storm 
drains and through storm sewers 
directly into local water ways. It may be 
filtered by soil in detention ponds (low-
lying areas to temporarily hold water 
as it drains to another location) prior 
to entering a waterway, or it may flow 
directly into it.

In this activity students will utilize 
an interactive map to see how their 
schoolyard connects to the Bozeman 
Storm Water Distribution System 
and the role it plays in the Bozeman 
Municipal watershed. 

Streets, sidewalks and parking lots are 
covered with all kinds of chemicals. 
These come mostly from cars, trucks, 
motorcycles and other motorized 
vehicles. While some substances 

decompose, settle out or are filtered 
by soil, other matter continues to 
travel long distances downstream. 
Contaminants (pollutants) with entry 
points into the watershed that are 
difficult to locate are classified as 
nonpoint source pollutants. Along 
with pollutants from Bozeman school 
grounds, residential areas, nearby 
agricultural fields, paved parking lots 
and roads can contribute nonpoint 
source pollutants. 

Point source pollution is when the 
source of the pollutant can be tracked 
back to a specific location (for example, 
a particular pipe or entry point). Point 
source pollution is easier to identify 
and than non-point source pollution, 
but it is also much rarer. If a source 
of pollution is identified, actions are 
usually taken to address it.

In this activity, students will gain a 
rich understanding of their school’s 
connection to the Bozeman Storm 
Water Distribution System, the East 
Gallatin River, the Gallatin River 
watershed and beyond through storm 
water. Using maps of their schoolyard, 
they will identify the flow of storm 

Untreated storm water flowing from a storm sewer pipe into Bozeman Creek on its way 
to the East Gallatin River.
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water, entry points to the storm 
sewer system and possible sources 
of pollutants. They will use a map 
legend (map key) and icons (symbols 
representing objects on a map) to help 
represent these things.

Procedure
Warm Up

• Have students use Google Maps 
to find your school in Bozeman. 
Use Schools in the Bozeman 
Municipal Watershed — Resource 
Page as a guide.

• Identify the East Gallatin River and 
other local water ways, streams 
and ponds. Ask the class if they 
think a connection exists between 
their schoolyard and these bodies 
of water.

• Discuss the general flow of water 
through Bozeman. (Water moves 
from higher to lower points—
generally from the East to West 
or Southeast to Northwest. Water 
flowing through Bozeman funnels 
to the East Gallatin River.)

• Ask students if they have ever seen 
their schoolyard wet. How did it get 
wet? (rain, snow, including snow 
melt, or sprinklers).

• Explain that water that flows across 
the schoolyard from these sources 
is called storm water.

The Activity

Part I

Before the activity begins, print out the 
map of your school from Google Maps 
to hand out to students.

1. Tell the class that on the next 
rainy day (or day with heavy 
snowmelt in the spring) they will 
take a storm water hike around 
the school grounds to study what 
happens to the storm water that 
falls on and flows over their 
school property. Tell students to 
bring the appropriate clothing to 
class for the day of the activity. 
Optional: take students out on a 
dry day beforehand to observe the 
location of storm drains and have 
them record their observations.

2. Divide the class into small groups 
of 2-3 students. Have students 
look at Google Maps satellite 
imagery to mark permanent and 
temporary features from the 
Legend. Explain that symbols on 
the legend are used to represent 
real objects on their map. 

3. Choose which features students 
should mark on the map. It is 
suggested that you include:

• Buildings

• Trees

• Sidewalks

• Storm Drains

• Parking lots

• Grass

• Flower beds

• Playground

4. On a heavy snowmelt or rainy 
day, have students dress 
properly. Each group should have 
a copy of their school map and the 
Legend and have them put their 
name(s) on it. Remind students 
to use pencils because ink runs. 
Optional: Have the groups use their 
clipboards and place the maps 
inside large clear plastic bags.

5. Take students outside (you may 
need additional adult supervision 
during this portion of the activity).

6. Within their section, each group 
should indicate the following 
permanent features on their map 
using the Legend to indicate the 
feature:

• Downspouts on buildings 
• Trash cans
• Storm drains (likely in 

streets—adult supervision 
necessary)

7. Then, students should look 
around their section and note the 
following on their map (again, 
using the legend):

• Collected natural litter (leaves, 
twigs, etc.)

• Standing water (puddles)

• Natural and unnatural materials 
being carried onto and off their 
study area (Hint: If any puddles 
have “rainbows” in them, this 
indicates the presence of oil 
from cars.)

• Trash

• Flowing water (speed and 
direction using arrows as indi-
cated on legend)

• Anything else they deem im-
portant (inventing symbols and 
adding them to their legend)

8. Where students identify patterns 
of water flow, they should discuss 
and take notes about what 
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influences the direction water 
moves. Have students:

• Note slopes, depressions, 
cracks in the sidewalk, erosion 
trails, rocks, buildings, gar-
dens, trees, etc.

• Compare how fast or slow 
water flows in different places.

• Identify ways water alters and 
impacts the surface of the 
school grounds (e.g., eroding 
soil, piling up litter, washing 
away litter).

• Note water flowing from 
the roofs of buildings and 
downspouts.

9. Ask students to think about the 
following while mapping:

• Where does the water that falls 
on the roof go? 

• Does water flow off the roof 
into gutters that lead to down-
spouts or does it fall directly to 
the ground? 

• Are there locations in your sec-
tion where water is pooled? 

• Where are possible sources of 
point and nonpoint contami-
nation (oil stains on parking 
lots, trash, tainted soil near 
the school dumpster)? Oil and 
gasoline may appear as dark 
areas or as rainbows on the 
pavement. 

• What materials could be on the 
roof of the school building that 
could be washed off during 
a rain (bird and rodent drop-
pings, insects, dirt, roofing 
materials, leaves, twigs, etc.)?

• Are there places in your sec-
tion where water flows onto 
the school grounds? 

• Are there places in your sec-
tion where water flows off the 
school grounds?

• Do any activities occurring on 
your school grounds affect—
positively or negatively—the 
water moving across it?

Part II

1. When students have completed 
their investigations, return to 
the classroom, assemble the 
map sections with tape and post. 
Arrows of adjacent map sections 
should line up. (If they don’t, 
discuss reasons for discrepancies.) 
Have students summarize the 
general pattern of surface water as 
it flows across the school property. 
They should identify areas where 
the flow of water is slowed by 
landforms and vegetation, collects 
in depressions and flows off school 
property. Discuss how factors 
in their schoolyard affect water 
movement.

Wrap Up

As a group, explore the map at 
http://gis.bozeman.net/flexviewers/
stormwater/. Locate your school and 
determine where and how the storm 
water that flows from your school 
grounds eventually reaches the East 
Gallatin River.

Look at the City of Bozeman website 
(http://www.bozeman.net/stormwater) 
to see pictures and learn more about 
Bozeman stormwater.

Assessment
Have students:

• identify where in the Bozeman 
Municipal watershed their school is 
located. (Warm Up)

• create a map of the school grounds 
using mapping skills. (Part I)

• map storm water flow on the fea-
tures of their schoolyard. (Part I)

• discuss factors that affect water 
movement (speed and direction) on 
the school grounds. (Part I and II)

• list point and nonpoint source 
contaminants. (Part I and II)

• write summaries describing the 
general pattern of surface water as 
it flows across the school grounds. 
(Part II)

• interpret the relationship between 
the storm water on your Boze-
man school grounds and bodies 
of water in the Bozeman Municipal 
watershed. (Wrap Up)

Extensions
See the inside of a Bozeman Storm 
Water Distribution System pipe 
here: http://www.bozeman.net/
Departments-(1)/Public-Works/Water-
Sewer/Customer-Information/Sewer-
Televising.
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Use research, investigation and action 
to reduce the amount of pollution that 
enters the East Gallatin River from their 
school property.

On the Bozeman Storm Water 
Distribution System Map (http://gis.
bozeman.net/flexviewers/stormwater/) 
have students locate their homes.

Do students live inside the Bozeman 
Municipal watershed? Observe surface 
runoff at home to see where the water 
goes.

Ask students if they have ever seen 
a “No dumping, drains to Bozeman 
Creek” stencils around town. What 
does this mean? You may be able to 
participate in a storm drain stenciling 
project.

Using Google Earth, have students 
investigate Geographic Information 
Systems (GIS). GIS uses computer 
applications that manage information. 
Layers of information (for example, 
stream locations, monthly rainfall or 
vegetation type) can be mapped and 
compared to each other in space and 
over time using GIS.

Teacher Resources
Books 
Earth Force Green. 2001. Protecting 
Our Watersheds Activity Book and 
Teacher’s Guide. Alexandria, VA: Earth 
Force Green.

Project WET Foundation. 2005. 
Discover a Watershed: The Missouri 
Educators Guide. Bozeman, MT: Project 
WET Foundation

Journals

Bodzin, Alec M. 2008. “Integrating 
Instructional Technologies in a Local 
Watershed Investigation with Urban 
Elementary Learners.” Journal of 
Environmental Education, 39 (2), 47-58.

Endreny, Anna Henderson. 2010. 
“Urban 5th Graders Conceptions 
during a Place-Based Inquiry Unit on 
Watersheds.” Journal of Research in 
Science Teaching, 47 (5), 501-517.

Leeds, Charles W. 2000. “Stormwater, 
Students, and Swamp.” Facilities 
Manager, 16 (5), 40-41.

McCallie, Ellen. 2003. “Science 101: 
What Is a Watershed?” Science and 
Children, 40 (7), 17.

Websites

City of Bozeman. Stormwater Division. 
Find information about Bozeman’s 
Stormwater system and program. 
http://www.bozeman.net/stormwater

United States Environmental Protection 
Agency. Surf Your Watershed. By 
entering location parameters, students 

and teachers can see the watershed in 
which they live. http://cfpub.epa.gov/
surf/locate/index.cfm. (Accessed April 
2, 2015.)

United States Geological Survey. 
Science in Your Watershed. Using 
maps, students and teachers can see 
their local watershed and find items of 
interest that pertain to it. http://water.
usgs.gov/wsc/. (Accessed April 2, 2015.)
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LEGEND

Permanent Features Temporary Features

Trees Water

Sidewalk Oil

Parking lot Trash

Downspout Slow flow

Trash can Fast flow

Building Natural litter 
(leaves, twigs, 
etc.)
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LEGEND

Permanent Features Temporary Features

Storm drain

Flower beds

Grass

Playground
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Summary
Students demonstrate how runoff 
carries nonpoint source pollution 
into Bozeman’s storm water sewer 
system and ultimately into our 
waterways, and how everyone 
contributes to the pollution of 
water as it flows through the City 
of Bozeman. Students recognize 
that through individual and group 
action, the amount of pollution can 
be reduced. 

Objectives
Students will:

• model how runoff from rain and 
snow can move pollutants from 
land to storm water drains and 
local waterways.

• differentiate between point and 
nonpoint source pollution.

• recognize that everyone 
contributes to and is responsible 
for Bozeman’s water quality.

• identify Best Management 
Practices to reduce nonpoint 
source pollution.

Materials
Warm Up

• Lengths of rope (2 or more)
• Small pieces of paper labeled as 

pet waste, trash (specifically candy 
wrapper, soda can, etc.), fertilizer, 
oil, leaves, dirt, etc.—at least one 
per student

Activity

• 11 sheets flip chart paper
• Markers
• Copy of Landmarks in the Bozeman 

Municipal Watershed—Resource 
Page 

• Google maps: https://drive.google.
com/open?id=1D0-RqVpA1OzP3lWI
STb4IPrFGPI&usp=sharing

• Small items to represent common 
non-point source pollution

• Yarn or string 

Pre-activity Preparation 

Using a marker, draw a storm drain at 
the bottom of 10 pieces of flip chart 
paper, as shown in the diagram on 
the next page. Across the top of each 
paper write the names of the Bozeman 
locations also shown in the diagram. 
Leave blank space in the middle of the 
paper for students to draw. On the 11th 
sheet of paper draw a river and label 
East Gallatin River.

Making Connections
Most students have attended a large 
gathering such as a concert or sporting 
event and may have been amazed at 
the amount of garbage left behind. 
Each person in attendance probably did 
not leave much on the ground, but with 
hundreds of people (or more!) doing 
the same, the total amount was large. 
Taking a closer look at storm water, 
how it is managed and how students 
can positively or negatively contribute 
to water quality helps them appreciate 
their role in water quality management.

Background
The quality of water in any body of 
water is, to a large extent, a reflection 
of how the land surrounding it is 
used. In undeveloped areas, soil may 
naturally erode (break apart) causing 
sediment (rock and soil pieces) to 
enter a river. In cities, humans change 

Adding Up Storm Water 
Pollution
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We all play a role in the quality of our water and the quality of the 
water we send downstream. 

Grade Level

Upper Elementary, Middle School

Subject Areas

Environmental Science, Government, 
Geography

Duration

Preparation time: 20 minutes

Activity time: Warm Up: 20 minutes
Activity: 20 minutes
Wrap Up: 10 minutes and (optional) 
homework assignment

Setting

Outdoors (ideally on a gentle slope) 
and classroom

Skills

Gathering information (observing); 
Organizing (arranging); Analyzing 
(identifying components); 
Interpreting (identifying cause 
and effect); Applying (proposing 
solutions)

Vocabulary

Best Management Practices (BMPs), 
erode, impaired, impermeable 
surfaces, nonpoint source pollution, 
permeable surfaces, point source 
pollution, sediment, storm drains, 
storm water runoff, water manager

Common Core Standards

Warm Up: N/A
Activity: RI.3-6.7 (ELA)
Wrap Up: W.3-6.4; W.3-6.7 (ELA)

NGSS

5-ESS3-1
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and use the land which can affect the 
water quality. 

Storm water runoff is water that 
comes from rain or snow. It may come 
directly from the sky or from melting 
snow. Storm water evaporates, soaks 
in or flows downhill. Where surface 
conditions allow, such as in natural 
environments where with plants and 
ground cover (permeable surfaces), at 
least some of the water soaks in. When 
storm water flows over surfaces that 
do not absorb water, such as paved 
streets and sidewalks (impermeable 
surfaces), it accumulates and/or keeps 
flowing, which can cause flooding. All 
cities face the challenge of how best to 
manage storm water. Bozeman has a 
storm water sewer system that directs 
storm water into gutters, to storm 
drains and underground pipes that 
carry it to the East Gallatin River. This 
prevents flooding on city streets. If 
debris or trash clogs these drains, then 
the system will not work properly. 

As storm water runoff flows over the 
streets and sidewalks, it gathers up 
dirt, debris, chemicals, sediment, trash 
or other pollutants that could harm 
water quality. Despite the fact that our 
local waters are generally very clean, 
several of our local waterways are 
designated as “impaired” (polluted and 
do not meet water quality standards) 
by the Environmental Protection 
Agency, including parts of the East 
Gallatin River. Because storm water 
from all around Bozeman flows into the 
East Gallatin, projects to improve the 

health of the river address contributing 
problems throughout Bozeman as 
well as those in the waterway itself. It 
would be fruitless to spend time and 
money cleaning up the river if the water 
flowing into it continues to pollute it.

There are two general sources of 
pollutants: point and nonpoint. Point 
source pollution involves pollutants 
that are discharged from, and can be 
traced back to, an identifiable point or 
source, such as a factory’s discharge 
pipe. Since point source pollutants are 
identifiable, they are easier to monitor 
and address. Often, the exact source of 
pollution cannot be identified. Nonpoint 
source pollution (NPS) occurs 
when the source of a contaminant is 
unidentifiable; that is, the pollutant 
might have come from one of 
many places. Examples of nonpoint 
source pollution include runoff from 
agricultural fields containing fertilizers 
and pesticides, motor oil from city 
streets, trash from humans, bacteria 
from pet waste and sediments from 
eroded stream banks. The protection 
of water resources from NPS pollution 
presents an enormous challenge 
because of the widespread and diverse 
nature of the problem. Land and water 
managers rely on methods called Best 
Management Practices, or BMPs, 
which describe actions designed to 
reduce or eliminate NPS pollution 
problems. The more people who 
implement BMPs, the more positive 
impact on the quality of our water. 
A list of nonpoint source pollution 

sources and suggested BMPs can be 
found on page 34.

Everyone bears responsibility for the 
health of their watershed, local water 
quality and the quality of the water we 
send downstream. Individual actions, 
both negative and positive, add up. 
Because so much of the pollution in 
waterways comes from widespread 
and unidentifiable sources (nonpoint 
source pollution) it is up to everyone to 
practice BMPs to do their part to keep 
our watershed healthy.

Procedure
Warm Up

Optional: Before the Warm Up add pins 
of the 10 locations on Google Maps to 
make them easier to find.

• Ask students if they know what a 
storm drain is. What is the role of 
a storm drain? (To direct storm 
water and prevent flooding.)

• Use Google Maps or Google Earth 
to  look at Bozeman. Find the fol-
lowing locations on Google Maps 
(use Landmarks in the Bozeman 
Municipal Watershed—Resource 
Page as a guidem or go to https://
drive.google.com/open?id=1D0-Rq
VpA1OzP3lWISTb4IPrFGPI&usp=s
haring to view in google maps) :

• MSU Stadium
• Peet’s Hill
• Bozeman Ponds
• Beall Park
• Cooper Park
• Lindley Park
• Bogart Park
• Bozeman Fair Grounds
• Gallatin Regional Park (a.k.a. 

The Dinosaur Park)
• Bozeman Beach

• Look at the areas around each of 
these locations. Where does water 
exit these areas? 

• Ask students if they have seen 
storm drains around town (pos-
sibly during the Storm Water Hike 
activity)

• Can students see storm drains on 
Google Maps around these areas?

MSU 
Stadium

Peet’s Hill Bozeman 
Ponds

Beall Park Cooper 
Park

Lindley 
Park

Bogart Park Bozeman 
Fair 

Grounds

Gallatin 
Regional 

Park

Bozeman 
Beach

East Galla-
tin River

How to make activity materials
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The Activity

1. Divide students into 10 groups 
and give each group a piece of 
previously prepared flip chart 
paper with a Bozeman Location. 

2. Have the students read the 
location at the top of the paper—
they should notice a familiar 
location in Bozeman.

3. Within their groups, students 
should think about the way the 
land is used in their location. 
They should sketch their location 
(students could use Google Maps 
satellite view for reference) and 
draw possible sources of nonpoint 
source and point source pollution 
that might be generated on this 
property.  Remind them to think 
about events that take place at their 
location throughout the year. (For 
the teacher’s reference, possible 
sources for each location are listed 
in the table on the next page.)

4. Have the groups arrange their 
properties roughly as they exist 
in relation to the other locations 
(use Landmarks in the Bozeman 
Municipal Watershed—Resource 
Page for reference). Attach a 
piece of yarn to each property. 
Connect all of these pieces of 
yarn to each other (see diagram 
at left—represents underground 
storm water sewer pipes). All pipes 
(yarn) should eventually connect 
and lead to East Gallatin River flip 
chart paper. 

5. Have students add small items 
to their location to represent 
pollution they think might be 
found in their location. Similar 
pollution should have the same 
items. For example, use tootsie 
rolls to represent pet waste in all 
areas.

6. Have each group explain their 
location and what kinds of 
pollution they think might be 
generated there. During each 
group’s turn, they should reflect 
on and explain where runoff 

water and the pollutants it picks 
up go. (Storm drain—students 
can brainstorm where on their 
particular property water may 
flow). Then students should gather 
all their pollution items, carry them 
along the yarn representing the 
storm water sewers, follow the 
path of the yarn and deposit them 
on the paper representing the East 
Gallatin River.

7. As each group explains and adds 
their contributions, they should 
each carry them along the storm 
water sewers to the East Gallatin 

River, so that all items end up in 
the East Gallatin River.

Wrap Up

After all the items have reached the 
East Gallatin River, discuss the activity:

• Did all the pollution in the East 
Gallatin River come from one 
location? Two? Where did it 
come from? 

• Talk about the pollution—did 
it all come from one source? 
Was it all the same point 
source pollution? Non-point 
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source? Why isn’t there more 
point source pollution? (Point 
source pollution is easier to 
identify and clean up.) 

• Discuss examples of point source 
pollution in Bozeman or Montana 
(such as the oil spills in the 
Yellowstone River). As a group 
examine the pollution types that 
ended up in the East Gallatin River 
and discuss the signifcance of non-
point and point source pollution in 
Bozeman. 

• Discuss how to prevent pollution 
from entering the East Gallatin 
River. (Put trash in trash cans 
with lids, pick up pet waste and 
put in garbage, fix oil leaks on 
cars, rake leaves and compost, 

plant vegetation to keep loose soil 
from eroding, etc.) Explain that the 
students have just come up with a 
list of Best Management Practices 
for keeping Bozeman and the East 
Gallatin River clean.

• Discuss the following questions:

• Why is there trash in the East 
Gallatin River? (Because the 
water carried it there.)

• How can trash harm the 
river? (Trash can hurt wildlife, 
prevent fishing, make swim-
ming unsafe, reduce tourism 
and water quality downstream, 
etc.)

• What would happen during a 
heavy rain if water could not 

drain into the storm and sewer 
system due to clogged storm 
drains? (The streets would 
flood.)

• As a follow-up (possibly a 
homework assignment), ask 
students to write a paragraph 
detailing ways they might reduce 
the amount of pollution they 
contributed. You can post the Best 
Management Practices chart on 
page 34 as a guide.

Assessment
Have students:

• model how runoff from rain and 
snow can move pollutants from 
land to storm water drains and local 
waterways. (Warm Up, Activity)

• differentiate between point and non-
point source pollution. (Activity)

• recognize that everyone contrib-
utes to and is responsible for Boze-
man’s water quality. (Warm Up, 
Activity, Wrap Up)

• identify Best Management Prac-
tices to reduce nonpoint source 
pollution. (Wrap Up)

Extensions
Have students physically represent a 
lake system rather than a river. One 
student acts as a lake. A group of 
students encircles the student; they 
are houses around the lake. Other 
students, standing in lines extending 
from the lake, can be streams flowing 
into the lake. Students pass their 
item(s) downstream and into the 
lake until all the items are held by the 
person in the middle.

Complete the main activity with 
students representing real water users 
within their watershed. Or assign 
generic roles (farmers, suburban 
dwellers, etc.) to students and have 
them develop their land accordingly. 
How would they manage their land to 
protect water resources?

Share the BMP list with the students 
again. Ask them which of the BMPs 
could be applied to their own actions 
and those of their household. How can 
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Bozeman 
Location

Possible sources of nonpoint source 
pollution

Possible sources 
of point source 

pollution
MSU 

Stadium
Paint, trash from fans, oil from parking lot

Peet’s Hill
Sediment from erosion, trash from hikers 
and sledders, fireworks, pet waste, oil 
from parking lot

Bozeman 
Ponds

Sunscreen from swimmers, pet waste, 
wildlife waste, trash from park users, oil 
from parking lot

Cooper Park Pet waste, trash from park users, oil from 
surrounding streets 

Lindley Park
Oil from parking lot and roads, trash from 
picnics, pet waste, trash from Sweet Pea 
Festival

Bogart Park

Trash from the Farmer’s Market, 
picnickers, concert goers, pet waste, 
oil and gas from parking lot and roads, 
sunscreen from waders 

Beall Park Trash from park goers and skaters, oil 
from surrounding streets, pet waste

Gallatin 
Regional 

Park

Fertilizer from nearby agricultural fields, 
sediment from erosion, pet waste, trash 
from park users, oil from parking lots, 
sunscreen from swimmers

Bozeman Fair 
Grounds

Sediment from erosion, livestock waste, 
trash from events, oil from parking lots

Bozeman 
Beach

Sunscreen from swimmers, pet waste, 
trash from picnickers, and hikers, oil from 
parking lot and roads, sediment from 
erosion
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BMPs designed for organizations be 
adapted for individual and family use?

Design a community that uses Best 
Management Practices, resulting in 
minimum contribution.

Teacher Resources
Journals

Farenga, Stephen J. and Daniel 
Ness. 2007. “After the Bell: Making a 
Community Information Guide about 
Nonpoint Source Pollution.” Science 
Scope, 30 (5), 12-14.

McEwen, Margaret and Julia Czyz. 
2008. “Science Sampler: Environmental 
Stewardship in Action.” Science Scope, 
31 (8), 55-57.

Schaaf, Sherry. 2005 .“How Clean Is 
the River?” Science and Children, 42 
(5), 18-22.

Sprangers, Donald. 2004. “Saving the 
Salmon.” Science Teacher, 71 (5), 
26-27.

Websites

United States. Environmental Protection 
Agency. Nonpoint Source Pollution: The 

Nation’s Largest Water Quality Problem. 
This site has up-to-date information on 
nonpoint source pollution in the United 
States. http://water.epa.gov. (Accessed 
April 2, 2015.)

City of Bozeman. Stormwater Division. 
Find information about Bozeman’s 
Stormwater system and program. 
http://www.bozeman.net/stormwater
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Major Sources of NPS Pollution and BMPs (adapted from the Project WET Activity and Curriculum Guide 2.0)
Pollution 
Source Best Management Practices

Ro
ad

s 
an

d

St
re

et
s

• dispose of paints, solvents and petroleum products at approved disposal sites, not in storm drains or street gutters
• fix automobile oil and fuel leaks
• stop oil dumping on rural roads
• use nonchemical deicers (sand and ash) on roads, sidewalks and driveways
• construct a sediment catch basin to collect storm water runoff
• reduce road construction runoff by building terraces and catch basins and by planting cover crops

Ag
ric

ul
tu

re

• read and follow all labels, and ask for application directions before using chemicals, fertilizers and pesticides
• use conservation tillage
• use contour farming
• use strip cropping
• leave filter strips and field borders along wetlands and streams
• use a cover crop to protect exposed soil
• rotate crops
• plant shelter belts and windbreaks
• institute pasture management
• terrace areas prone to erosion
• construct livestock waste collection and treatment ponds for confined livestock

Li
ve

-

st
oc

k • use grassed waterways
• seal abandoned wells and waste disposal wells
• fence waterways to reduce the impact of livestock on riparian zones

Co
ns

tru
ct

io
n

• implement a sediment control plan
• plant ground cover to reduce erosion
• dispose of solvent, paint and other wastes at approved disposal sites
• build temporary, small dikes to slow and catch runoff
• build sediment catch basins to collect construction runoff
• build earth berms and filter runoff before water enters stream
• build a silt fence

Re
si

de
nt

ia
l

• use nonchemical deicers (sand and ash) on residential driveways and sidewalks
• read labels prior to using pesticides and fertilizers
• consider xeriscaping (landscaping that utilizes indigenous and drought-tolerant plants)
• use nonchemical fertilizers (compost) on gardens
• dispose of household hazardous waste at approved disposal sites
• maintain septic tanks if sewers are not available
• consider installing rain barrels

http://water.epa.gov/
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Grade Level

Upper Elementary, Middle School

Subject Areas

Math, Health, Government, Environ-
mental Science

Duration

Because of the nature of this activity, it 
requires five days to complete but in-
cludes relatively short in-class compo-
nents on three of those days. The bulk 
of the work is done by students out of 
the classroom. 

Preparation time: 15 minutes 

Activity time: Warm Up: 15 minutes 
(in-class)
Part I: 24-hour take-home assignment
Part II: 20 minutes (in class)
Part III: 24-hour take home assignment
Wrap Up: 30 minutes (in-class)

Day 1: Warm up/give students Boze-
man Home Water Audit Worksheet and 
Instructions

Day 2: Students complete Part I as a 
take home assignment (no in-class 
time)

Day 3: Discuss results from Part I and 
complete Part II, water conservation 
strategies

Day 4: Students complete Part III as 
a take home assignment (no in-class 
time)

Day 5: Wrap Up: discuss water savings 
in gallons and calculate costs

Setting

Indoors, students’ homes

Skills

Gathering information (calculating); 
Organizing (estimating); Analyzing; 
Interpreting; Applying learned informa-
tion (predicting)

Vocabulary

audit, aquifers, baseline, Water Distri-
bution System, cost/benefit analysis, 
domestic water use, high-efficiency, 
hundred cubic feet units (HCF), infra-
structure, public-supplied, recharged, 
retrofit, self-supplied, source, wastewa-
ter, wastewater treatment plant, water 
demand tracking equipment, water 
meter, water treatment plant

Common Core Standards

Warm Up: N/A

Part I: SL.K-12.1; W.K-2.8; W.K-2.6; 
W.4-5.8; W.4-12.9; RST.6-8.3 (ELA)
6.NS.3; 4.NBT.2 (Math)

Part II and Part III: W.4-12.9 (ELA)
6.NS.3; 4.NBT.2 (Math)

Wrap Up: RI.K-1.9; SL.3, 6-8.2; 
SL.3-12.4; W.3-4.8; W.6-12.7 (ELA)
K.MD.2; 6.NS.3 (Math)

NGSS

2-ESS2-2, 5-ESS3-1, MS-ESS3-3

Summary
Students discuss Bozeman water 
sources and water conservation 
concepts, conduct a home water 
investigation, and compare and 
contrast results with and without 
the implementation of water 
conservation practices. Based on 
water and monetary savings, they 
then make recommendations for 
personal conservation strategies at 
home.

Objectives
Students will:

• discuss Bozeman water resources.

• predict the amount of water they 
will use in a 24-hour period.

• calculate the amount of water they 
actually use at home through two 
home water investigations, both 
before and after the implementa-
tion of water conservation prac-
tices. 

• brainstorm water conservation 
practices for their home. 

• calculate the amount of water and 
money saved by implementing 
water conservation practices.

• formulate a list of at least five water 
conservation recommendations for 
their family based on their home 
water investigation.

• provide a rationale for implement-
ing home and school water conser-
vation measures.

Insert stock photo of kid 
brushing teeth

Ph
ot

o 
©

 g
bh

00
7/

Th
in

ks
to

ck
ph

ot
os Bozeman Home Water 

Investigation
How does your home water use tally up?
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Materials
Parts I, II and III

• Copies of Bozeman Home Water 
Investigation Worksheet — 
Student Copy Page (one per 
student)

• Copies of Bozeman Home Water 
Investigation Instructions—Student 
Copy Page (one per student)

• Whiteboard, chalkboard or flip chart
• Pencil and paper
• Calculator

Wrap Up

• Copies of Water Savings Sheet—
Student Copy Page (one per 
student)

• Pencil
• Calculator

Making Connections
A water investigation is a direct, 
personal way that students may 
understand water conservation. 
Students will predict and track their 
water use and implement water-saving 
methods that can be used in their 
homes and schools.

Background 
An investigation is a final report 
produced after careful examination. For 
students, conducting an investigation 
could be a first step in gaining water 
conservation knowledge. With this 
knowledge, students can take real 
action.

The USGS (United States Geological 
Survey) defines domestic water use 
as “water used for both indoor and 
outdoor household purposes—all the 
things you do at home.” This includes: 
food preparation, personal hygiene 
(e.g., bathing, brushing teeth), washing 
clothes and dishes, in addition to 
watering the lawn and garden.

Water gets to our homes in one of 
two ways: If water is delivered, it 
is called public-supplied. If people 
supply water for themselves, it is called 
self-supplied. In Bozeman, water is 
delivered by the City of Bozeman Water 
and Sewer Division. Self-supplied water 
is generally pumped from wells. In 
Bozeman, indoor use of well water for 
a home is only permitted outside of city 
limits.

In Bozeman, sources of city water for 
domestic use include: surface water 
(Bozeman Creek, Hyalite Creek and 
Reservoir) and ground water that is 
naturally stored in aquifers (under-
ground layers where pore space is 
filled with water). Some of the City of 
Bozeman’s water comes from Lyman 
Spring where ground water stored in 
rock layers in the Bridger Mountains 
flows out. In Bozeman, water diverted 
from its surface water sources—Boz-
eman and Hyalite Creeks—travels 
through pipes to our water treatment 
plant along Bozeman Creek south of 
town, where it is purified. Water from 
the Lyman Spring is treated at the site 

of the spring northeast of town. After 
it is purified, the water moves through 
pipes to our residences. Water used 
indoors flows down drains and be-
comes wastewater. After use, waste-
water must be cleaned in the waste-
water treatment plant north of town 
along the East Gallatin River before it 
is released into the river. Water used 
outdoors soaks into the ground or 
flows into storm drains where it enters 
Bozeman’s Water Storm Distribu-
tion System (a series of storm drains 
connected to pipes and streams that 
eventually flow into the East Gallatin 
River). This water is not treated at the 
wastewater treatment plant.

Just because water flows from the 
faucet when you need it doesn’t mean 
it is free. The infrastructure (both 
our water and wastewater treatment 
plants), water demand tracking 
equipment (equipment that uses 
sensors to track water use from a 
specific location), water storage tanks 
(like those found near Sourdough and 
Goldenstein roads and on Peet’s Hill), 
pipes and all the people employed to 
supply the water cost money. These 
costs are charged to the users or 
customers. City of Bozeman water 
customers receive a monthly bill based 
on the amount of water consumed. The 
amount of water your household uses 
is recorded by your water meter—a 
box attached to your water pipes. Once 
a month, a City of Bozeman employee 
reads your water meter. Water use is 

Bozeman Water Bill

Reading information

Service Read date Type Meter Days Consumption
WA 11/02/14 Regular 93745109 32 8.24

Current Charge Detail                            

Code Description   Amount                
CR CURBSIDE RECYCLING  $9.55
GS GARBAGE   $13.96
ST STORMWATER   $1.75
SW SEWER    $33.23
WA WATER    $35.29

Total Actual Charges   $93.78

A typical water meter.
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calculated as a volume labeled as HCF 
units (hundred cubic feet) instead of 
gallons. One cubic foot of water equals 
7.48 gallons; one HCF contains 748 
gallons. Your family’s water bill also 
covers the costs associated with waste 
removal (sewer and water treatment) 
and storm water removal (Storm Water 
Distribution System upkeep), as well as 
garbage and recycling. See an example 
of a Bozeman Water Bill to the left.

Even though Bozeman’s water sources 
are constantly being recharged 
(renewed) by rain and snow, Bozeman 
can still suffer from water shortages 
during times of drought or when the 
demand for water exceeds the supply, 
as in sudden population increases. In 
Bozeman, where population continues 
to increase, a new, larger water 
treatment plant with new technology is 
helping to ensure there is enough high-
quality water available for Bozeman 
residents.

However, options such as building 
a new water treatment plant are 
time-consuming and costly. They 
still have limited capacity and may 
have environmental impacts. As 
communities continue to grow, what 
can citizens do? What can students 
do? Conserve water! Conserving 
water results in saving both water and 
money. Conserving water can:

• reduce the amount of water requir-
ing treatment and prolong the 
amount of time a treatment system 
is sufficient. 

• provide insurance during times 
of water shortage—water that 
is stored and saved for drought 
management keeps water supply 
reliable before there is a need for 
expansion. 

• save money on water and energy 
bills.

• eliminate, reduce or postpone 
purchasing extra water.

• reduce wastewater and storm wa-
ter discharge, which can improve 
water quality and aquatic habitat.

• demonstrate Bozeman’s commit-
ment to sustainability.

• help meet requirements for future 
water supply projects.

• cost less and lead to fewer impacts 
than accquiring new supplies for 
future growth.

Water investigations are becoming a 
standard feature of long-range planning 
for industries, communities, schools 
and homes. Just as a home financial 
investigation reports how money is 
truly spent, a home water investigation 
quantifies the actual use of water 
for a month or even a year. Before 
we can take steps to use less water, 
we need a baseline—a documented 
reference point to start from and to 
measure progress against. A water 
investigation is a useful tool to provide 
this information.

Procedure
Warm Up

• Discuss with students where the 
water that flows from your faucet 
at home come from. (Students’ 
water might comes from a self-
supplied well, or from the City of 
Bozeman [Bozeman Creek, Hyalite 
Creek or Lyman Spring]). Students 
may have a good idea of where 
their water comes from if they 
have completed Seeing Bozeman’s 
Watershed activity. 

• Discuss with students if the water 
that flows out of your faucet at 
home has a cost. (Yes, whether 
public-supplied or self-supplied 
[cost of electricity to pump water, 
cost of pump and maintenance]).

• Discuss with students where the 
water goes after it is flushed down 
the toilet or swirls down the drain 
in your home. (In Bozeman it goes 
to the city wastewater treatment 
plant and into the East Gallatin 
River.) Where does water that 
flows into storm drains outside go? 
(This water goes into the Bozeman 
Storm Water Distribution System 
and eventually flows into the East 
Gallatin River.)

• Have each group list all the ways 
they use water in a 24-hour period 
inside and outside their homes. 
Record their ideas on the board.

The Activity
Part I

1. Provide each student with a copy 
of the Bozeman Home Water 
Investigation Worksheet—Student 
Copy Page and the Bozeman 
Home Water Investigation 
Instructions—Student Copy Page. 
Explain that they will be working to 
complete this chart as a multi-day 
out of class assignment.

2. Ask students to record a 
prediction in Column 1 about the 
number of times they conduct 
each water-use activity in 24 hours. 
Have them add at the bottom any 
other home water uses that apply 
but are not listed (e.g., swimming 
pool, hot tub) and how many 
gallons that use requires. (They 
may need to ask their parents.)

3. As an outside-of-class 
assignment, instruct them to 
record (using the same sheet) 
the number of times they actually 
conduct each water use activity 
over the next 24 hours and record 
their findings in Column 2. The 
amount of water that household 
fixtures and appliances use 
depends on their age because 
plumbing codes over the years 
have required certain maximum 
flow rates. Students should ask 
their parents or caretaker if each 
of the fixtures and appliances 
was likely installed before or after 
1994 and note that by circling the 
flow rate associated with the year. 
They will need this information to 
complete the assignment. They 
should circle the appropriate 
flow rate based on age for each 
appliance in columns 4a and 4b.

4. After the 24 hours have ended, 
students should compare the 
number of water uses they 
predicted with their actual 
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use. Were they surprised by the 
difference?

5. Before returning to class, 
students should complete the 
Part I portion of the table for 
each water usage by calculating 
gallons used. (See Bozeman 
Home Water Investigation 
Instructions—Student Copy 
Page.)

6. Students will also calculate their 
total number of gallons of water 
used every day by adding up all 
the numbers in Column 5 and 
recording at the bottom of that 
column. 

Part II

1. On Day 3 of the activity, students 
should have completed the Part I 
portion of their worksheet and their 
first 24-hour water investigation. 
They should bring their Bozeman 
Home Water Investigation 
Worksheet—Student Copy Page 
to class. 

2. Ask students if they know any 
ways to reduce the number of 
gallons of water they use. Do 
their parents frequently ask them 
to take a shorter shower? Why? 
Discuss why it is important to 
conserve water in Bozeman. 
(Water conservation can reduce 
the amount of water requiring 
treatment and prolong the time 
a treatment system is sufficient 
before expansion; save money on 
water and energy bills; eliminate, 
reduce or postpone purchasing 
extra water reduce wastewater 
and storm water discharge, which 
improves water quality and aquatic 
habitat; demonstrate Bozeman’s 
commitment to sustainability; help 
meet requirements for future water 
supply projects; provide insurance 
during times of water shortage—
water that is stored and saved for 
drought managment keeps water 
supply reliable; cost less and lead 
to fewer impacts than accquiring 
new supplies for future growth.)

3. Discuss with students if they 
think it is possible for individuals 
to change their habits and use 
less water. Do you think that 
choosing to use less water can 
have a positive impact on the water 
supplies of their community?

4. Ask students to suggest water 
conservation practices they could 
implement at home, specific to 
the ways in which they now know 
they use water. Discuss behavioral 
vs. technological conservation 
strategies. (Turning off water while 
brushing your teeth is a behavioral 
change; retrofitting a high-
efficiency showerhead in your 
home is a technological change. 
To retrofit is to replace an old, 
less-efficient model with a newer, 
resource-saving one.) Students 
should record ideas for conserving 
water on their Bozeman Home 
Water Investigation Worksheet—
Student Copy Page in Column 6 
(Part II of the worksheet).

Part III

1. As another take-home 
assignment, ask students to 
complete Part III on their Home 
Water Investigation Worksheet—
Student Copy Page  by recording 
the amount of water they use in 
a 24 hour period. This time, they 
will implement as many water 
conservation practices as they 
can.

2. Students will then 
calculate the total amount 
of water they used in a 
24-hour period when they 
were practicing water 
conservation measures 
(see Bozeman Home Water 
Investigation Instructions—
Student Copy Page). 
Students can compare the 
total number of gallons 
from Column 5 to the total 
number of gallons in Column 
9. They should complete the 
table and bring it to class on 
Day 5.

3. Use the Home Water Investigation 
Spreadsheet to have students 
enter data into an Excel 
spreadsheet on a computer (this 
is available for download from the 
project dropbox).

4. Have students use Excel to 
calculate their water savings by 
subtracting column J from column 
F. If appropriate have students 
create a bar chart in Excel showing 
their before and after water use.

Wrap Up

• Have students respond to the fol-
lowing questions related to water 
conservation practices: How did 
your water consumption change 
after implementing water conserva-
tion measures? How many gallons 
of water did you save? Were you 
more careful about your water use 
after you realized how much you 
used? Which conservation mea-
sures were the easiest and hardest 
to do? Why? If you were allowed 
only 30 gallons of water per day, 
what would be your highest priori-
ties?

• Is it a good idea for a school, busi-
ness or hospital to conduct a water 
investigation? Why would a water 
investigation be beneficial for these 
institutions?

• Using the Water Savings Sheet—
Student Copy Page , have students 
conduct a cost/benefit analysis 
(weighing the positive aspects of a 
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process against the negative) of at 
least two conservation measures 
they tried in their home water in-
vestigation based on the Bozeman 
water rate key provided. For each 
measure they choose (e.g., taking 
a 10-minute shower instead of a 
12-minute shower), ask students 
to calculate the amount of water 
and money that would be saved in 
water bills over a one-year period. 
This may be finished as a home-
work assignment.

Extensions
Based on what they learned from 
conducting a personal investigation, 
have students implement a water 
investigation for their school and make 
recommendations to the principal as 
to potential water-saving measures. 
(Engage in this activity only after 
securing full permission from school 
administrators.) 

Have students write a set of at least 
five recommendations for their 
family based on their home water 
investigation. These suggestions 
should include short- and long-term 
actions and should take cost into 
consideration, if possible. For example, 
a potential long-term action is for 
low-flow showerheads or water- saving 
appliances to be installed. This can be 
done when old appliances need to be 
replaced. Have students share their 
recommendations with the class.

Research the cost of making the 
technological change (e.g., purchasing 
the new toilet and installing it), then 
calculate how many months it would 
take for the cost of the change to be 
offset by the savings on their water bill. 
If student has no water bill (because 
they have a home well), ask them 
to think about the gallons of water 
conserved as prolonging the life of their 
well pump and extending the amount 
of time before they will have to pay to 
have their septic system pumped out.

Set a goal of using 30 percent less 
water than usual for one month. 
Consider reusing water as part of your 
strategy. (For example, capturing the 

water that runs down the drain while 
you’re waiting for the shower to warm 
up and using it to water plants.)

Assessment
Students will:

• discuss Bozeman water resources. 
(Warm Up)

• predict the amount of water they 
will use in a 24-hour period. (Part I)

• calculate the amount of water they 
actually use at home through two 
home water investigations, both 
before and after the implementation of 
water conservation practices. (Part I, 
Part III)

• brainstorm water conservation 
practices for their home. (Part II)

• calculate the amount of money 
saved by implementing water con-
servation practices. (Wrap Up)

• formulate a list of at least five water 
conservation recommendations for 
their family based on their home 
water investigation. (Wrap Up)

• provide a rationale for implement-
ing home and school water conser-
vation measures. (Wrap Up)

Teacher Resources
Books

The Watercourse and Project WET 
Foundation. 2000. Conserve Water: 
Educators Guide. Bozeman, MT: The 
Watercourse.

Journals

Allen, Jim. 2006. “Straight Flush.” 
American School and University, 78 
(12), 44-47.

Heinhorst, Sabine and Gordon 
Cannon. 2004. “Nature: Water, Water, 
Everywhere, nor Any Drop to Drink.” 
Journal of Chemical Education, 81 (2), 
170-171.

Jahrling, Peter. 2007. “Water Ways.” 
American School and University, 79 
(11), 32-36.

Kravitz, Robert; Reichardt, Klaus. 2006. 
“Hold the Water.” American School and 
University, 78 (6), 30-33.

Marcello, Jody Smothers. 2007. “When 
the Rivers Run Dry.” Geography 
Teacher, 4 (1), 18-19.

Roman, Harry T. 2005. “Water 
Delivery—It’s All about Pressure.” Tech 
Directions, 65 (4), 24-26.

Smith, Michael J. and John B. 
Southard. 2002. “Water Is All around 
You.” Science Scope, 26 (2), 32-35.

Solis, Patricia. 2005. “Water as Rural 
Heritage: Reworking Modernity through 
Resource Conflict in Edwards County, 
Kansas.” Journal of Rural Studies, 21 
(1), 55-66.

Stokes, Nina Christiane and Mary 
Margaret Hull. 2002. “Every Drop 
Counts: Students Develop Public 
Service Announcements on the 
Importance of Water Conservation.” 
Science Teacher, 69 (5), 40-41.

Websites 

Alliance for Water Efficiency, Home 
water Works. A website that allows 
you to calculate your home water 
use. www.home-water-works.org/. 
(Accessed April 2, 2015.)

American Water Works Association. 
Water Use Statistics. This website 
has useful statistics about water use 
across the country. www.drinktap.org. 
(Accessed April 2, 2015.)

City of Atlanta Water Management 
Department. Clean Water Atlanta. This 
site has information on water usage 
and conservation in Atlanta, GA. 
www.cleanwateratlanta.org. (Accessed 
April 2, 2015.)

City of Bozeman’s Water Conservation 
Division. Information on conservation 
incentives in Bozeman, MT. www.
bozeman.net/Departments/Public-
Works/Water-Conservation/Home. 
(Accessed April 2, 2015.)

United States Geological Survey. 
Estimated Use of Water in the United 
States in 2005. Produced every 
five years, this USGS report has 
comprehensive information about water 
use across the U.S.—a reference to be 
used over and over again. water.usgs.
gov/watuse/. (Accessed April 2, 2015.)
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Home Water Investigation Instructions—Student Copy Page

Part I

1. Use the Bozeman Home Water Investigation Worksheet to keep track of your investigation. 

2. In Column 1, predict the number of times you do each type of activity in one day.

3. In Column 2, record the actual number of times you complete each water use activity over one day. Make a note every 
time you flush the toilet, brush your teeth or get a drink of water. Write down how long you ran the water each time in 
Column 3. Be sure to keep track of the family’s dishes and laundry, too.

4. After you have completed the 24 hours of recording, calculate your actual water use in gallons based on the notes you 
took and the flow rate of your appliances and fixtures in columns 4a and 4b. (Circle one—you may need to ask a parent 
or guardian about their age.) Determining the total for some uses may require calculation. For example, if you flushed 
the toilet four times, and you have a newer toilet, you first have to determine gallons per flush (1.6) and then multiply by 
the four times you flushed (4 x 1.6 = 6.4 gallons). If you have any trouble with your calculations, ask an adult for help.

5. After you have calculated the number of gallons for each usage, add them up to determine the total number of gallons 
used in a 24-hour period and record at the bottom of Column 5.

Part II

This part of the activity will be done in class.

Part III

1. In class you will have determined some actions you can take to potentially conserve water and recorded them in Column 6. Now 
you will try those actions and see if you really do use less water. Your actions may be behavioral (like taking shorter 
showers or turning off the water while brushing your teeth) or technological (like installing a new showerhead). Make 
any technological changes before you start your second water investigation. Make sure to try any behavioral water 
conservation actions at the time of use.

2. Choose a second 24-hour period to conduct your water investigation.

3. Record your use on the worksheet in columns 7 and 8, as you did before.

4. At the end of 24 hours, calculate your new actual water use in gallons and record in column 9. Depending on the water 
conservation methods you chose, you may have to carefully estimate (rather than calculate) how much water you saved 
(based on what you know). If you have difficulty, ask an adult for help.

5. If you saved water compared to your first investigation, determine how many gallons of water you saved for each use by 
subtracting the total gallons from the investigation using water conservation methods (Column 9) from the total gallons 
from the original investigation (Column 6) and record in Column 10. This will tell you how many gallons of water your 
conservation methods saved.
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Part I
1 2 3 4 5

Water Use

Predicted 
number of uses 
and amount of 

time

Actual 
number of 
water use

Time of actual 
water use

Number of 

gallons per use
Actual number of 

gallons used per day

Pe
rs

on
al

EXAMPLE—Brush teeth 
(bathroom faucet)

2 times, 
water running 
for 1 minute 
each time

2 1 minute each time, 
2 minutes total

2.5 gallons per 
minute

5 gallons 

(2 times x 2.5 gallons 
per time)

Brush teeth 
(bathroom faucet)

2.5 gallons per 
minute

Toilet flush 
(toilet)

1.6 gallons per 
flush

Wash hands 
(bathroom faucet) 

2.5 gallons per 
minute

Shower 
(showerhead)

2.5 gallons per 
minute

Get a drink of water 
(kitchen faucet)

2.5 gallons per 
minute

Fa
m

ily

Use washing machine  
on largest load setting 

(washing machine)

25 gallons per 
load on large 

setting 

(15 gallones for 
efficient washers)

Water lawn with
 sprinkler (sprinkler)

3 gallons per 
minute 

(with nozzle)

Wash car, dog, driveway, 
bike, etc. with hose 

(garden hose)

3 gallons per 
minute 

(with nozzle)

Wash dishes 
(dishwasher)

8 gallons per 
load

Wash dishes 
(kitchen faucet)

2.5 gallons per 
minute

Total
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Part II Part III
6 7 8 9 10

Water Use Water conservation 
action

Actual 
number of 
water uses

Time of actual water use
Estimated (or calculated) 

number of gallons used with 
conservation action)

Amount of water 
conserved

EXAMPLE—Brush 
teeth (bathroom 

faucet)

Turn off the water 
while brushing 

my teeth.
2 15 seconds each time, 

30 seconds total

1.25 gallons 

(2 x 15 = 30 seconds or 
0.5 minutes; 

0.5 minutes x 2.5 gallons per 
minute = 1.25 gallons)

3.75 gallons 

(5 gallons - 1.25 
gallons = 3.75 

gallons)

Pe
rs

on
al

Brush teeth 
(bathroom faucet)

Toilet flush (toilet)

Wash hands 
(bathroom faucet) 

Shower 
(showerhead)

Get a drink of 
water (kitchen 

faucet)

Fa
m

ily

Use washing 
machine  on 
largest load 

setting (washing 
machine)

Water lawn with 
sprinkler 

(sprinkler)

Wash car, dog, 
driveway, bike, 
etc. with hose 
(garden hose)

Wash dishes 
(dishwasher)

Wash dishes 
(kitchen faucet)

Total
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Water Savings Sheet—Student Copy Page 
Bozeman Water Rates

0-7 HCF: $2.38 per HCF

8-15 HCF: $2.56 per HCF

15+ HCF: $3.02 per HCF

1HCF-748 gallons of water

Sample calculation:

In Part I, you left the water running for two minutes while brushing your teeth, using five gallons of water. You did that twice a day. Over 
a year, that adds up to 3650 gallons. At a price of $2.38 per HCF the yearly cost for the water to brush your teeth is $11.61.

2 minutes x 2.5 gallons per minute = 5 gallons (to brush teeth once)

5 gallons x 2 times per day =10 gallons per day

10 gallons per day x 365 days in one year =3650 gallons per year

3650 gallons/ 748 gallons (1 HCF) = 4.88

4.88 HCF x $2.38 = $11.61 per year

In Part III you turned off the water while brushing your teeth, running the water for only 15 seconds each time. This saved 15 gallons of 
water per day and $10.16 per year. 

15 seconds x 2 time per day = 30 seconds or 0.5 minutes

0.5 minutes each day x 2.5 gallons per minute = 1.25 gallons per day

1.25 gallons x 365 days in one year =456.25 gallons per year

456.25 gallons/ 748 gallons (1 HCF) = 0.61 HCF

0.61 HCF x $2.38 = $1.45 per year

$11.61 - $1.45 = $10.16 per year

Your action will save your family $10.16 per year! If four people in your family do this, you save $40.64! ($10.61 x 4 = $40.64)

1. Calculate how much money you saved by implementing water conservation methods. Choose three examples and calcu-
late costs with and without conservation methods. Use a separate sheet of paper for your calculations.

2. How many gallons of water did you save in one day by practicing a few simple water conservation actions (total from 
Column 5 minus the total from Column 9)? How many HCF units?

3. How many gallons would your family save in one day if everyone participated in these water conservation actions? 
(Think about which water uses are per person vs. per family in your calculation.)

4. How many gallons would your family save in one month?

5. List at least five water conservation strategies for reducing your home water use that you would recommend to your 
family. For each, explain why it is beneficial. (How would you convince your family members to try it?)
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Companion Publications

Conserve Water KIDs Activity Booklet

Children ages 8-12 learn a lot of important lessons 
about becoming smarter water-users from this 
popular activity booklet, as well as enjoy a lot of 
laughs along the way.

Discover Storm Water KIDs Activity Booklet

Children ages 8-12 learn about where storm water 
comes from, where it goes and its impact on our 
world in this colorful activity booklet.

Watershed Protection KIDs Activity Booklet

Through this colorful activity booklet, watersheds 
not only come to life, but children ages 8-12 will 
discover how to help protect the many types of life 
that live in these special habitats.

To view more publications visit 
www.projectwet.org


