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URBAN STORMWATER RUNOFF:
How to Stem the Toxic Tide

(OBJECTIVES:
The student will:

1. develop an understanding of urban stormwater runoff and it
effects on aquatic ecosystems.

2. increase public awareness of the role of the individual in the
problem of urban runoff.

3. instill a cooperative spirit of activism in the community to p r e vent and reduce contaminants in urban runoff.

4. create a poster illustrating the urban runoff problem.

5. design a flyer to disseminate information on urban runoff to the
community.

6. develop a public service announcement (PSA) to increase pub¬
lic awareness of the role of the individual in preventing and
reducing contamination of urban runoff.

Greater human population growth and increasing urbanization in this
country have resulted in a dramatic rise in urban nonpoint source water
pollution. The impact on many waterbodies receiving runoff has been
severe enough to demand the attention of federal, state, and local agencies.
Management plans are being worked into place to prevent and reduce
contaminants in urban runoff, but cooperation of the public is essential to
their success. Many individuals see no connection between their daily
activities and environmental degradation. Individual efforts will not
completely solve the problem of urban runoff, but they can radically stem
this toxic tide.

Would you like
your home filled with
POLLUTION?

Use

LESS FERTILIZER

It pollutes aquatic homes.
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[Extensions: ]
a. After condensation collects on the clear plastic sheet, GENTLY move
the bowl out of the sun (or from under the lamp). BE CAREFUL not
to disturb your experiment. Let the bowl sit for 30 minutes to one
hour. Remove the clear sheet and observe. What happened to the
water droplets that were there? How can you explain this?

b. On a plain sheet of paper, draw, label, and color your version of the
water cycle. Use these terms:
evaporation precipitation
condensation runoff

groundwater evapo-transpiration
surface water

c. Draw three different versions of the water cycle as they might occur
in:

1. the country (a rural area)
2. a small town

3. a large city (urban area)
How are the three versions alike?
How are the three versions different?

Family/Community Participation:

Next time you're on a picnic or driving along on vacation notice how
clouds build up in the sky in the afternoon. Use the clouds to explain to your
family how the water cycle works.

When the weather outside looks like it's going to rain, and you're "stuck"
indoors with your little brother or sister, help them make a water cycle
model on paper! Draw the diagram first; then glue cotton balls in place of
clouds, grains of rice for raindrops—BE CREATIVE!

i
STUDENT WORKSHEET:

\
THE WATER CYCLE MODEL

Name :__________________________________________
Date:__________
Class:___________________________________________________________

1. Fill in the chart below, based on your observations from the activity:
TIME

OBSERVATIONS

5 minutes
10 minutes
15 minutes
20 minutes

25 minutes
30 minutes

2. During which time period did you note the first change?
3. During which time period did you note the most change?

4. What did you observe in the mug? What does that model represent?
5. Explain your results in terms of the water cycle.
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^Handout

#1
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I Getting Ready:
w Label jars #1, #2, and #3 on each lid and on the side of each jar.
!s* Tape a strip of masking tape from top to bottom of each jar.
!s* With the ruler and pen, mark the strip of tape from the bottom up.
•" Make a mark at each quarter-inch, half-inch, and inch.

Process:

1. Write the name of one of the detergents on a piece of tape. Attach
this label to the side of the jar opposite your measuring strip.
2. Spoon 1 tablespoon of that detergent into jar #1.
3. Repeat steps 1. and 2. with jars #2 and #3.

4. Add water to jars #1, #2, and #3 until each jar is half full.
5. Mark the water line on your measuring strip.
6. Tighten the lid on each jar well.

7. Shake jar #1 for one minute.
8. After shaking jar #1, mark the tape at the highest
point of the suds.

9. Repeat steps 7 and 8 for jars #2 and #3.
10. Let all jars "rest" for 10 minutes. DO NOT disturb the jars!
11. After the 10 minutes is up, make another mark on each jar at the
highest level of suds.

12. Record your results on the chart on your student worksheet,
PHOSPHATE PH-IGURING (Handout #2). Answer all questions.

li

STUDENT WORKSHEET:

PHOSPHATE "PH-IGURING"

Name: ----------------------------------------------------------------Date: __________
Class:--------------------------------------------------------------------;----------------------

1. Record the results of your activity on the chart below:
Suds Height
DETERGENT

Suds Height
(10 minutes)

(1 minute)

Suds Height
(20 minutes)

Jar 1

Jar 2

Jar 3

2. Why was it necessary to measure carefully?
3. Which detergent made the most suds?
4. Which detergent made the least suds?

5. Which detergent made the longest-lasting suds?
6. Which detergent contains the most phosphates?
(Check the package label!)

7. Which detergent contains the least phosphates?

8. Which detergent do you think is best for the environment? Why?
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Materials (per student group):

& data sheet

& dropper

^11 small clear cups or containers
& white paper
& water

& food coloring (blue, green, or red)
& grease pencil or labeling tape
\

r

Getting Ready:
V

)

** a. Place 9 clear cups in a straight line on a piece of white paper.
!s* b. Use a grease pencil or tape to label some of the cups 1-9.
^ c. Label 2 separate cups A and B.

w d. Fill cups A & B with clean water. Cup A will be the source of water
for each serial dilution. Cup B will be used to rinse the droppers.
* e. Review math skills in place value, ratios, and scientific notation.
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d. Put a piece of screen or stocking in the bottom of a funnel.
1. Place the funnel over a gallon jar.
2. Pour in 1/2 cup of fine sand.
3. Pour one cup of water over the sand. Measure how much

water flows into the jar. Where is the rest of the water?
4. Drop 2 or 3 drops of red food dye onto the wet sand in the
funnel. Pour one cup of water over it.
5. Notice how much of the food dye washes through into the
jar and how much remains trapped in the sand. Dump the
water out of the jar.

6. Pour one cup of water at a time over the sand. If water that
flows through is still colored, dump it out of the jar.
7. Repeat until the sand is rinsed clean. How many cups of
water did it take?

Would you want to drink this water? Why not?

Family/Community Participation:

Find out if any pesticides and/or herbicides are sprayed in your
community. Which ones have been found in local waters? In what
concentrations have they been found?

Invite a naturalist from a local nature center, university, or a Wildlife &
Fisheries agent to come to your school to discuss the issue of water
pollutants.

Interview a toxicologist about the role of environmental toxins in our
water supply and their effects on human health.
Investigate the source of your local drinking water supply. How is it
filtered and purified? What concentrations of various substances are
permitted?
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Activity #4:

OIL AND WATER DON'T MIX!

Everyone gets upset when large oil spills occur and contaminate beaches
and harbors. We are horrified and made angry by pictures of oil-soaked
aquatic birds and mammals. However, not all oil spills are publicized
disasters. Unnoticed spills occur more frequently and are more dangerous
to human health and aquatic ecosystems.

Did you know that over 40% of oil pollution comes from people who
change their own motor oil? Millions of gallons of used motor oil are dumped
in landfills, storm drains, and on the ground each year. This oil contains
other harmful pollutants, such as lead and zinc, and is considered
hazardous waste. It makes its way to streams, lakes, rivers, and groundwater, where it causes severe damage to the ecosystem. Used motor oil is
a major contributor to the urban runoff problem.
Let's put our heads together and examine the problem. Later, we'll
consider some possible solutions.

(Materials:

J

0 paper and pencil

Getting Ready:

* Have various references on oil in the environment available for

student research. Some very good sources of information are:
Federal Agency:

Environmental Protection Agency (EPA)
State Agencies:

Department of Environmental Quality
Department of Natural Resources
Department of Wildlife & Fisheries, etc.

19
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Family/Community Participation:

Develop a survey on how people dispose of used motor oil in your
community. Make 100 copies. Distribute them to the family, friends &
neighbors of students in your class (one per household). Collect the
surveys, analyze the data, and report your findings to the class in the form
of a chart or graph. Encourage those who are not presently recycling used
oil to start.

Organize an awareness event in your community on recycling used
motor oil. Select a date, times, and a place. Be sure to obtain any
permissions or permits that are necessary.
Some suggested activities are:

a. sponsor a poster contest on the topics: "Dumping Oil: There Is
No AWAY" or "Bioaccumulation is an Abomination"

b. perform skits or plays developed by the class, wearing T-shirts
made for the occasion

c. distribute or display flyers, buttons, bumper stickers, book
marks & book covers made by the class
d. write Public Service Announcements to advertise your event and
to help convince people to recycle their used motor oil
e. ask a local grocer to advertise used motor oil recycling on brown
grocery bags

Participate in local clean-up, recycling, or storm-drain stenciling projects.

Investigate disposal methods of used oil from school buses in your
school or school district. Contact the proper officials and discuss the
benefits of recycling the oil.

Find out how local restaurants dispose of used cooking oil. What laws
govern the disposal of this waste oil? How are these laws enforced?

21

STUDENT WORKSHEET:

OIL AND WATER DON'T MIX!

What damage might oil spills cause to:
a. snails that attach to rocks
b. fish

c.
d.
e.
f.
g.

fish eggs
crabs, shrimp, crayfish
oysters, clams, scallops
ducks, pelicans, penguins
otters, mink, seals

Answer the following questions:

a. When you change oil in your car, truck, motorcycle or boat, what
should you do with it? What should you not do with it? Why?
b. How much crude oil does it take to make 2 1/2 quarts of motor oil?

c. How much used oil can be recycled to make 2 1/2 quarts of motor
oil?

d. How can recycling used motor oil contribute to energy conservation
for our nation?

e. Once used motor oil and other pollutants get into surface or ground
water, how would you get them out again?

f. Does used cooking oil present dangers to our environment?
Select one of the following topics to research. Write a one-page report to
present to the class.
a. OIL SPILL CLEAN-UP METHODS
b. RECYCLING USED MOTOR OIL

c. BIOREMEDIATION: the use of specially cultivated bacteria (micro¬
organisms) to "eat" the oil spill and its by-products

a

^a= Handout #4. page 2
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Microorganism: an organism of microscopic or ultramicroscopic
size

Nonpoint source diffuse pollutants that are not from a single,
pollution: confined source
Organic: relating to or derived from living organisms
Pesticide: a chemical used to eliminate pests

Petroleum: an oily flammable liquid composed of hydrocar¬
bons

Pollution: waste material produced by people that affects
their health or well-being

Precipitation: discharge of water in liquid or solid state from
the atmosphere
Runoff: water that flows on the surface of the earth

Sediments: fragments of rock or soil deposited by wind or
water

Sewage: refuse liquids or waste matter carried away by
sewers

Sewer: underground pipe to drain away water and
waste matter

Sewerage system: collection system used to transport of sewage
and surface water

Storm water runoff: waste water that drains from city streets, yards
parking lots, etc. during and after a rain
Surface water: water in lakes, streams, or rivers

Toxin:

poison

Turbidity: the clarity of water due to suspended sediments
!

!

Water cycle constant movement of water from earth to the

(hydrologic cycle): atmosphere and back to the earth
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SOCIAL ACTION STRATEGIES:

Stemming the Toxic Tide

Background information for the Teacher:

Public awareness campaigns can be very effective in reducing some of
the major components of urban stormwater runoff, including used motor
oil and other automotive products, litter, pesticides, fertilizers, and other
chemicals. Ingrained habits are hard to break in older adults, so educating
our youth is critical. Besides, when young people bring the message home,
parents and other family members are much more likely to get involved!

Getting youth and adults involved in the fight against urban runoff is
essential. Those who feel strongly about this problem will act to educate
others. They will become, by speaking out and setting a good example,
effective motivators in their own right. The "ripple effect" that is created will
focus attention of the community on the problem of urban runoff and will
go a long way toward its solution.

URBAN RUNOFF
HURTS US ALL
NO

Pouumotf
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Process:

1. REVIEW basic terms & concepts regarding urban runoff (See "Glos¬
sary").

2. Have students select topics from a pre-approved list or have them get
topics approved individually.

Suggested topics for posters on urban stormwater runoff include:
"BIOACCUMULATION: WHAT AN ABOMINATION!"
"DUMPING OIL: THERE IS NO AWAY"

"(name of local water body): PAST, PRESENT, AND
FUTURE"

3. Determine the target audience of the information on your posters.
Those meant for children will differ from those geared for adults.
Poster designs and slogans should fit those target groups.
4. Determine "ground rules" for such variables as size of the finished
poster, art medium, topic, use of photographs or magazine cut-outs,
serious vs. humorous, etc.

5. Remind students to first draw their design in pencil, then add color
or decorative items. All writing should be legible and large enough to
be seen from a short distance. Adhesive-backed letters work well and

offer an option for the student who has difficulty drawing letters by
hand.

Posters should be large (at least 1 l"x 17") and brightly colored. These
get the most attention.

Posters may be embellished with decorative materials.

BE CRE¬

ATIVE!

6. Announce deadlines: where, when, & how posters are going to be
used.

7. If posters are to be used for public display, you may wish to laminate
them for durability.
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STUDENT WORKSHEET:

HOW TO MAKE A POSTER

4. Now write some ideas for drawing your poster. Plan for the following
things:
size ____________________________________

paper or posterboard
art medium

----------------------------

____________________________

colors --------------------------------------------------

lettering
illustrations

5. You don't want to miss the deadline for your assignment. Write down
the date your poster is due.

6. In the space below, draw a rough draft of howyou want your finished
poster to look. Don't forget to use pencil so you can change your ideas
as you work.

3
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Process:

1. Consider the existing levels of awareness and activism in your
community. Write to the level of your audience.

2. Design a flyer to inform as well as involve the members of your
community. Suggest specific actions that can be taken to reduce
urban runoff.

3. MAKE YOUR FLYER POWERFUL. Grab their attention! Start with

a provocative question: "Who Killed Lake Pontchartrain?''
4. MAKE YOUR FLYER INTERESTING. Let it inform with words and

pictures. Tell your audience what they need to know and want to
know. Appeal to the self-interests of your audience. Why should they
care about urban runoff? How will taking action against urban
runoff benefit them?

5. Draw attention to your project. Have a logo or message prominently
displayed and use a characteristic color that can be identified with
the project.

6. Determine how flyers will be printed. If large numbers are needed,
seek a sponsor. Appeal to parents, PTA's, sportsmen's groups, local
and state agencies, or business and industry.
7. Decide on the distribution of your flyers: who, when, where, how.

Complete student worksheet, "HOW TO DESIGN A FLYER, (Handout
#6).
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STRATEGY #3: HOW TO WRITE A
PUBLIC SERVICE ANNOUNCEMENT

Public service announcements (PSA's) are 30 or 60 second spots on TV
and/or radio which are used to publicize your community service project,
or to inform an audience about urban runoff. PSA's can be used to help
promote understanding, cooperation, pride and action towards a commu¬
nity goal. A well-written PSA can serve as a springboard for increased media
attention on the urban runoff problem. That is your objective!

[ Materials:
& paper

& pencils
& list of local TV and radio station addresses

& envelopes
& postage stamps

&
&
&
&

video camera (optional)
videotape (optional)
background music tape (optional)
tape player (optional)

Getting Ready:

Select your target audience.
or

Select your topic. Be as specific as possible.

or

Call TV and radio stations and speak to the public service director.

Explain your project and ask for help in publicizing your event
or cause. Ask for guidance & advice in preparing an effective PSA.
MS-

Set deadlines for completion, revision, and submission of the
PSA's.

NT

Research the topic for the most current information.
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SOCIAL ACTION STRATEGIES:
SAMPLES OF STUDENT WORK

The following examples of social action strategies were provided by
students from Holy Cross High School, where all Environmental Science
students participate in community service projects that benefit the envi¬
ronment.

In 1990, five students developed PROJECT F.U.R. (Fight Urban Runoff)
to increase public awareness of the damage done to Lake Pontchartrain by
nonpoint source pollution. One and one-half million residents live in seven
civil parishes around the lake, but few of them recognized the impact of their
daily actions on the health of the Lake Pontchartrain Basin ecosystem.
PROJECT F.U.R. designed a community outreach program to provide
speakers to schools and civic groups and to staff a booth at local environ¬
mental fairs. Special efforts were made to encourage the public to recycle
used motor oil and to reduce or stop the use of pesticides and fertilizers.

In addition to educating the public about the toxic tide of urban
stormwater runoff, the students joined forces with the Louisiana Depart¬
ment of Environmental Quality and the Delta Chapter of the Sierra Club to
organize the Stencil-A-Canal project in Jefferson Parish. Storm drain
covers were stenciled with the logo, "DUMP NO WASTE—DRAINS TO
LAKE," to remind local residents that substances dumped or poured into
storm sewers contributes to the pollution of Lake Pontchartrain.
For their efforts, the members of PROJECT F.U.R. received the

President's Environmental Youth Award for EPA Region VI. The award was
presented in November, 1991, by President Bush at the White House.
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Public service announcements produced for television must include
video directions and audio text. Here are a few representative samples:
PSA#1

VIDEO

AUDIO

Shot of a man changing Music: "Painted Black"
oil in a car. by the Rolling Stones
Shot of man pouring
used oil into a drain.

Shot of oil flowing
into a drainage canal.
(music continues. . .)

Shot of dead fish floating
in water of the canal.

Shot of birds diving into
the canal.

Shot of oil-soaked birds,

unable to fly.

Shot of the Earth, fading "Because the EARTH is a
to black. . . terrible thing to waste!"
Shot of words:
STOP URBAN RUNOFF!
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PSA #3
VIDEO

AUE

Background music:
instrumental version of
"Clean All the Waters of
the World."

Shot of young man
changing oil in a car.

He emerges from under "Hey, man! Throw this oil
the car and hands the down the drain over there

pan of used oil to a for me, will you?"
second young man.

Second young man looks Tm not gonna do that! It
at first young man will end up in the lake
increduously. and pollute it."
First young man grabs "Oh, give it to me, Mr.
the pan back. Nice Guy. I'll dump it."

Second young man steps "Don't! There's a better
in front of his friend way to get rid of used
and holds up his hand. oil—and it doesn't
pollute the lake. I'll
show you."

Shot of two friends Music changes to vocal
walking up to a used rendition of "Clean All
oil recycling center the Waters of the World."
On-screen message:
RECYCLE YOUR USED OIL;
IT NEVER GOES AWAY
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