

3 Activities 45 Minutes Each




Various supplies
needed for each
activity; see
Teacher’s Guide


Teacher's Guide /
Activities

What affects the amount of runoff that accumulates in
an area? How do the surroundings of an area affect the
type of pollutants that are in the water?
This exercise looks at:
Factors that affect the amount of runoff
How water picks up and carries pollutants
Point vs. Non – Point Source Pollution
Objective:
To engage students in exploring how their surroundings contribute to
water pollution. Gaining this knowledge will help them identify ways
they can help clean up our water by changing their behavior.

 Find the Source
 Point It Out
 Runoff Surfaces


 Area
Environments
 Pollutants
 Point and
Non-Point
Sources





Activity 1
K.1, K. 2, K.3, 1.1, 1.2,
2.1, 2.2, 2.4, 3.1,3.2, 3.3,
4.1, 4.2, 5.1, 6.3,6.4, 7.4,
7.6, 8.4,

Activity 2
1.1, 1.2, 2.1, 2.2,
2.4, 3.1,3.2, 3.3, 4.1,
4.2, 5.1, 6.3,6.4, 7.4,
7.6, 8.4

Activity 3
6.3,7.4, 8.3
BIO.1
ENV 1 & 2
PS. 6

ENV 1 & 2
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Polluted
Runoff
Activity

Name

1

Find the Source

2

Point it Out

Grade Level(s)

K — 12
1—8

3A- Runoff Surfaces Worksheet
3
3B- Answer Key

6 — 12


Prep:
This activity is suitable for students in grades K through 12. The instructor should use
images “Module 4: Area Environments” and “Module 4: Pollutants” in print form.
This activity is designed to be interactive in order to enhance retention, but may be
modified by the instructor to fit the individual classroom or grade level.

Tools Needed:
 “Module 4: Area Environments” image, printed in largest format possible; a 24’’ x
36’’ version is recommended.
 Two 8 1/2” x 11” copies of “Module 4: Pollutants.” Cut the pollutant types listed on
one copy into strips, as indicated. Keep the other copy intact, to use as an answer
key.
 Tape / glue stick

Steps:
1. Securely mount the “Module 4: Area Environments” image to the wall.
2. Discuss with the class the environments and common activities performed in those
environments, to familiarize students with the environments’ characteristics.
3. Hand out the 18 strips of paper listing a type of pollutant.
4. Students will read their strip to the class and then mount the strip, with tape or
glue, next to the environment they think the pollutant would most likely come from.
(Note: if the instructor would like to avoid singling out students, they may choose to
read the strip aloud to the class and then ask a volunteer or take a class vote to
determine where the pollutant should be placed).
5. On a separate piece of paper, ask each student to write three things they could do in
each environment to avoid having the pollutants listed travel in water runoff to a
body of water.

Upper Grade Level Modification:
In order to challenge students in grades 6 through 12 and make the activity more age
appropriate, ask the students to research a pollutant listed for a particular environment
and write a one-page paper. The paper should address the following questions:
 What is the pollutant, where does it come from, and why is it found in a particular
environment?
 What about that pollutant makes it dangerous in our water?
 What harmful effects does it have on humans, plants, and animals when it ends up
in the water?
 How is it picked up by stormwater runoff?
 What are the best methods to avoid having this pollutant wash into our water
through stormwater runoff?
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Prep:
This activity is suitable for students in grades 1 through 8. The instructor should use
image “Module 4: Point and Non-Point Sources” in print form. This activity is
designed to be interactive in order to enhance retention. The instructor should fully
explain the concept of point source pollution vs. non–point source pollution, describing
the differences, and giving examples of each. Review the following:
Point source pollution means that the pollution comes from one specific place
that we can find—just one point. Because point source pollution comes from specific
places, it seems easier for the government to limit the amount of pollution they cause.
For example, a factory is a point source of water pollution because we can measure how
much pollution comes out of its discharge pipe.
Non-point source pollution comes from many places that may be far apart. It
may be difficult to track down where the pollution has come from when we see it. Most
pollution that comes from our everyday activities is considered non-point source pollution.
The Environmental Protection Agency says that non-point source pollution is the biggest
threat to our water quality, but it is also something that each one of us can help to
control.

Tools Needed:







Print 1 copy of “Module 4: Point and Non-Point Sources”
22 strips of various colored construction paper - 2” wide x 11” long
2 wire hangers
Tape / glue sticks
Stapler
Scissors

Steps:
1. Cut out “Mobile Titles” and mount each one with tape to the wire coat hanger.
2. Cut “Sources” into strips and give one to each student. (NOTE: there are 22 source
examples, so if you have more than 22 students in the class, break them up into
teams).
3. Ask each student/team to mount their pollutant strip in the middle of a piece of
colored construction paper.
4. As a class or individually, have students decide if the pollutant source is point or
non-point.
5. When they have determined the correct category, the first two students/teams for
each type should wrap their piece of construction paper around the bottom of the
hanger and secure the end with a staple or piece of tape, forming a ring.
6. As the class continues to identify the types of pollutant sources they hold, they
should add on to the two previously placed rings to form a paper ring chain.
7. When finished, the class should have two mobiles – point source and non–point
source – each featuring two chains showing types of pollutants.


Prep:
This activity is suitable for students in grades 6 through 12. Students should be familiar
with the “Background Information” section prior to beginning this activity. (Note: This
background information section is also contained in Module 3). The activity consists of a
worksheet only, but it may be expanded to a writing topic as desired. The worksheet has
a wide variety of answers that may be deemed acceptable. An answer key with typical
answers has been provided, but the instructor should use their discretion when grading.

Tools Needed:
 One copy of the worksheet for each student
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What is a watershed?
The City of Fort Wayne is divided into four watersheds: the Maumee River,
St. Mary’s River, the Little Wabash River, and the St. Joseph River. A
watershed is a land area whose water runoff drains into a river, stream,
lake, or ocean. In Fort Wayne, rain water runoff that falls washes its way to
the Maumee, St. Mary’s, or St. Joseph rivers, which terminate in Lake Erie,
or to the Little Wabash, which terminates in the Mississippi River.
Each one of these watersheds functions the same way. When it rains, water falls onto
rooftops, streets, driveways, lawns and other surfaces. This water flows to our storm drains,
ditches, and creeks, and eventually makes its way to our rivers. Unfortunately, along the
way, the water picks up pollutants such as pesticides from our lawns; oil and grease from the
roads; litter; waste from our pets; and other items that are on surfaces throughout our city.

The Pollution Problem
An American settlement has existed at Fort Wayne since 1794. As the city grew, a series of
ditches and underground pipes was installed to carry rain water runoff away from the
streets. When homes began to have indoor plumbing, the waste was piped into these same
sewers. Today, some parts of Fort Wayne still have what is called a combined sewer
system. The pipes carry sewer water from homes and businesses. When it rains, these same
pipes collect rain water runoff. Most of this combined sewage goes to a sewage treatment
plant, where it is cleaned before the water is sent to the river.
In the parts of Fort Wayne with a combined sewer system, a rainstorm may cause sewer lines
to take in more water than they can carry. When this happens, some of the combined sewer
water and rain water is dumped into the rivers at certain locations. These locations and the
discharges from them are called combined sewer overflows. When the combined sewer
water and rain water goes into a river without going to the sewage treatment plant first, it
causes water pollution.
Cities contain lots of impervious surfaces. Impervious surfaces are areas such as roofs,
sidewalks, streets, parking lots and other hard surfaces that stop rain water from getting to
the natural ground. As Fort Wayne continues to be developed, and as hard surfaces cover
more and more of the natural ground, there are fewer places where the water can soak in.
Water may stand in puddles or run into ditches, creeks, and streams, causing flooding.
There are two basic types of water pollution: point source and non-point source. Point
source pollution is easy to understand because it can be traced directly to its source. If a
sewage treatment plant has a broken pipeline that leaks sewage into a river, you can "point"
your finger at the exact source of the pollution. Point source pollution was a big concern in the
past, but today, stricter laws and regulations have drastically reduced the problem.
Non-point source pollution is a little more difficult to understand. It cannot be traced back
to a specific source, but instead comes from many different sources throughout the
environment. Stormwater runoff (including rain and snowmelt) is a type of non-point source
pollution. In stormwater runoff, pollution is picked up from a large variety of sources and
carried into large bodies of water, such as rivers. Non-point source pollution is the primary
cause of water pollution today. You can't point to the specific origin of the contamination; it
comes from too many places and is difficult to trace.
Stormwater runoff can carry many different types of non-point source pollution. Each can
affect your watershed in a different way. Sediment (dirt, soil, and sand) can increase the
turbidity (a measure of water cloudiness) of a water body. Turbidity can block sunlight from
reaching aquatic plants, making it impossible for them to grow. Without plants, animals lose
a food source, and it is more difficult to filter pollutants from the water. Excess nutrients
carried in stormwater runoff can also negatively affect our water supply. These nutrients,
primarily nitrogen and phosphorus, can come from lawn fertilizers or natural sources, such

as manure. Nutrients can cause algae and bacteria, which can grow rapidly.
Continued on next page 
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Algae will consume oxygen in the water, increase turbidity in the
water body, and eventually die along with the fish and other
aquatic life that need oxygen to live. Pathogenic (capable of
causing disease, especially in humans) bacteria and other
microorganisms can also be carried by stormwater into a water
body. This creates health hazards and can cause lakes and beaches
to be closed.
Debris such as plastic bags, bottles and cigarette butts can wash into a water body and
interfere with aquatic life. Other hazardous wastes can also be carried into a water body.
These include insecticides (chemicals used to control or kill insects), herbicides (chemicals
used to kill unwanted plants), paint, motor oil, and excess fertilizers. All of these items can
cause illness not only to aquatic life, but also to humans.

The Pollution Solution
Water pollution around the United States is a common problem. Because of this, our
government created a basic set of guidelines to control discharges of pollutants into open
water, and to set standards for surface water. The Clean Water Act (CWA) was passed in
1972; new guidelines have been added several times since. The CWA lays out very strict
rules that give us guidance on how to keep our streams, rivers, oceans, and drinking water
clean. The passage of the CWA has helped the U.S. make tremendous advances in cleaning
up the aquatic environment by controlling pollution from industries and sewage treatment
plants.
The watershed approach is the preferred way to improve a stream, river, or lake. It looks
past the water body itself and considers the entire watershed, looking at all the potential
sources of pollution. Water conservation uses practices and technologies that limit water
use. Conserving water reduces the demand on existing water supplies, and limits the amount
of water that runs off the land. Runoff can also be minimized by using low impact
development (LID) techniques. LID techniques work with the natural landscape and native
plants to soak up more rain water by improving infiltration. LID solutions include rain
gardens and green roofs, which treat rain water as a precious resource.
The City of Fort Wayne has implemented several measures to clean up rivers and comply
with the CWA. In particular, the City has started a rain garden program. Rain gardens are
a great way to cut down on water runoff by allowing plants in the garden to use the rain
water and to help it soak into the ground. The plants in the rain garden also filter out
pollutants as they drink the water the garden collects.
Now you know that pollution from stormwater runoff can contaminate our rivers and
streams. What can you do to prevent this problem?


















Build a rain garden to help filter out pollutants
Never dump anything down storm drains
Use fertilizers sparingly
Control soil erosion by planting over bare spots in a landscape
Collect rain water in rain barrels for lawn use
Sweep driveways, sidewalks, and roads instead of using a hose
Properly dispose of hazardous household chemicals
Minimize pesticide use
Direct downspouts away from paved surfaces
Use a car wash instead of washing the car in the driveway
Check a car for leaks, and recycle motor oil
Properly dispose of pet waste
Inspect and pump the septic tank regularly
Recycle
Don’t litter, and pick up any trash you see
Educate friends, family, and neighbors
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1. On each line in the diagram below, write a type of surface that water falls
onto when it rains.

Rain Water
Runoff

2. Of the surfaces you identified, which do you think results in the most water
runoff when it rains? Why?
_______________________________________________________________________
3. List the surfaces you provided in question 1. Next to each, name two
pollutants that could be picked up when water runs over them.
__________________ :

1._____________________

2._____________________

1._____________________

2._____________________

1._____________________

2._____________________

1._____________________

2._____________________

1._____________________

2._____________________

1._____________________

2._____________________

Surface

__________________ :
Surface

__________________ :
Surface

__________________ :
Surface

__________________ :
Surface

__________________ :
Surface

4. How do you think the slope of a surface affects the amount of pollutants that

are picked up from it?___________________________________________________

__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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1. On each line in the diagram below, write a type of surface that water falls
onto when it rains.
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Sa
nd
/D

irt/
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2. Of the surfaces you identified, which do you think results in the most water
runoff when it rains? Why?
_______________________________________________________________________
3.

List the surfaces you provided in question 1. Next to each, name two
pollutants that could be picked up when water runs over them.

Street/Highway

__________________ :

oil, dirt from cars, salt from ice treatment,
litter
1._____________________
2._____________________

Surface

Grass/Lawn/Field

__________________ :

pet waste, fertilizers, pesticides, home
chemicals, sediment, yard debris
1._____________________
2._____________________

Surface

Sidewalk/Pavement

__________________ :

gum, litter, paint from markings, dirt2._____________________
1._____________________

Surface

Sand/Dirt/Soil

__________________ :

sediment, rocks, sticks, leaves
1._____________________

2._____________________

Surface

Roof/Downspout/Gutter

__________________ :

petroleum products from roof, leaves
1._____________________
2._____________________

Surface

Parking Lot/Asphalt

__________________ :

litter, oil, car fluids, asphalt aggregate,
dirt from cars
1._____________________
2._____________________

Surface

4. How do you think the slope of a surface affects the amount of pollutants that

are picked up from it?___________________________________________________

The steeper the slope, the more pollutants run off it and at a faster rate.
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
__________________________________________________________________________________
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