
“The Scoop on Poop and Pollution”

How We Can Manage Stormwater Runoff

Grades 
4-5

Time 

2 hours (not including movie)
Goal
To have students seriously consider how diverse human activities on land generate non-point sources of pollution which adversely affect water quality and consequently, all living things in a watershed

Lesson Summary

Polluted stormwater running off the land contaminates the rivers that are critical to the well being of all living things in our watershed. Students will learn how different human activities on land adversely affect our waterways, consider our choices as individuals and communities, and explore ways of preserving the health of our water resources. The program includes a site tour, demonstration of runoff principles, exercises using interpretive center exhibits and student-created dramatizations.

Academic Standards

Meets following Pennsylvania Department of Education Academic Standards for Environment and Ecology, Grades 4-7:

4.1.A
Watersheds and Wetlands: Cycles

4.1.B
Watersheds and Wetlands: Role of watersheds

4.3.A
Environmental Health: Environmental Health Issues

4.3.B
Environmental Health: Human Actions

4.8.C
Humans and the Environment: Human Impacts

Objective
Students will be able to:

1. Distinguish residential, agricultural, commercial, and rural land uses;

2. Identify the types of pollution associated with each land use

3. Describe how point and especially non-point sources of pollution negatively impact rivers and watersheds

4. Discuss the importance for people, wildlife and plants of good water quality

5. Describe ways that they can reduce or eliminate pollution in their own family’s daily activities and ways available to businesses and government

6. Describe in basic terms the water use cycle and how PWD provides a clean water supply

Constraints

· Lesson needs to be substantially self-guided

· Lesson needs to work for educator/ class-size ratio of 1:40, anticipating that there may be as few as only one adult for the 40 students

· Lesson needs to be conducted so that there are no more than 14 students in any one FWWIC exhibit area at a time to accommodate members of the visiting public (Areas: water cycle/watersheds, water use/ “drink the river”, and Pollutionopolis.)

Concepts

STORMWATER RUNOFF, NON-POINT SOURCE POLLUTION, WATERSHEDS, DRINKING WATER, WATER USE CYCLE, WATER TREATMENT, WASTEWATER TREATMENT, ENVIRONMENTAL STEWARDSHIP

Concepts by Exhibit Area

POLLUTION

· Dog feces as a type of fecal contaminant/ as one of many other types of pollutants

· Naturally occurring pollutants versus man-made/chemical

· Health consequences of fecal content in water

· Health consequences of pollution to humans, animals, plants and environment

· Poop solutions; 

· Individual: scoop, flush or trash

· Social: educate about issue

· Political; inform about law, enforce when necessary

· Solutions to other contaminants

WATER TREATMENT

· Diagram stormwater, sewer and intercept systems

· Dog feces contaminants

· Water testing/ standards, allowable levels

· Treatment methods: chlorination, etc

· Why treatment is not total solution; strain on equipment, risk to water supply, cost…

· Wastewater treatment of feces

WATERSHEDS

· Track poop from source to drinking water supply: grassy areas, sidewalks ( streets, gutters or creeks ( storm sewers ( river ( drinking water reservoirs

· Land use as it affects stormwater runoff

· Non-point vs. point sources of pollution

· Non-point sources of pollution in a watershed

Activities

Review lesson agenda, rules, and setup concluding activity


10 minutes

On deck orientation
 







20 minutes

Read and Fill in Intro of the “Scoop on Poop” rebus as a group:

10 minutes


Read and Fill in Middle Three Chapters, self-guided



50 minutes


[Each student group will probably only be able to do

 only 2 of 3 chapters or  25 minutes/exhibit area]

Concluding Activity as a whole Group





30 minutes

Watch movie
(optional)







30 minutes

TOTAL








2.5 HOURS


Review lesson agenda and rules 

Agenda

· On-deck orientation

· Overview of stormwater runoff

· “Scoop on Poop” Story –working with exhibits

· Dramatization: Set up

Tell them they will be reading a fictional story about stormwater runoff, using the interactive exhibits and that afterwards they will be given a scenario to act out about stormwater runoff situations. How successful their “show” is will depend on how well they involve themselves in using the exhibits to complete the “Scoop on Poop” story.

· Movie (optional)

· Lunch, snack or leisure time on deck (optional)

Rules: courtesy to classmates and other visitors to IC, treating exhibits gently, listening to instructions carefully, staying with group, speaking in conversational tones

On deck Orientation

OBSERVE LAND AND RIVER

Observe [river and land]: What do you see?


People places things activities: People fishing, rocks, boats, river

River has a name, where does it go?


Schuylkill, goes into Delaware, is a tributary of Delaware, then into bay and then ocean. Where we are- part of the Delaware Watershed

Schuylkill River, Pennsylvania: From the Dutch schuylen-kill, "hidden creek." The Swedes called it Skierkillen. Indian name was ganshowehanne, "the roaring stream."

What is happening now [water covering rocks or not]/what’s it called?

Rising or falling, covered or uncovered, like what happens at beach, water goes in and out, changes every six hours – tides, tidal.

YOU HAVE A PERSONAL RELATIONSHIP WITH WATER

What is first thing you did when get up?

Used water: brushed teeth, showered, drank
Where did the water come from?

Water use cycle: faucet, pipe, treatment plant, reservoir, river! In Philadelphia, NE and parts of North Phila get drinking water from Delaware, other parts from the Schuylkill

Cue: move to bridge

UNDERSTAND THE TECHNOLOGY OF WATER MANAGEMENT THEN AND NOW

First thing we need to do is collect it in reservoir: what is a reservoir?

Hint: like reserving a seat for a basketball game, or at a restaurant, holding a seat, water reservoir holds water

Look at Water Works Building what can you tell?

See the columns of the Pavilion. Looks like buildings on a penny, the Lincoln Memorial, Greek revival architecture, very old built in 1815, how old? about 200 years 

Art Museum In 1815 there was a reservoir there for holding water; how did it work?

Water flowed by gravity to business and homes in the city through pipes

How did the water get up to the reservoir?

By pumps. The water works was a pumping station. Where we were standing on the deck of the new mill house was 22’ above the water, the gazebo was 42’ above the water where workers rested on their way walking up to the reservoir and the top of the reservoir was 96’ above the water.

Water Works still use?/ Do we still use pumps?

No./ Yes.

What else does the Water Department do to the water so you can drink it and why?

Make it clean, remove dirt, kill bacteria and other kinds of pollution

UNDERSTAND THAT WITH POPULATION GROWTH, POLLUTION HAS INCREASED IN KIND AND QUANTITY, SO STORMWATER RUNOFF IS A MAJOR CHALLENGE TO PROVIDING A CLEAN SUPPLY OF WATER

Cue: Walk to Silt Island

What pollution does you see and what might you have seen or not seen two hundred years ago?


Plastic bottles, cans, scum, tires…before, maybe wooden wheels, glass bottles, not plastic…
What other pollution might there be based on what we do see around us?


Soaps, chemicals, oils, dog and geese feces

Where does each pollutant that you’ve identified come from? Which are point, which are non-point sources?

Stormwater Runoff Demonstration:

Using watering can, predict first what will happen when water is allowed to  “rain down” on four different surface types: 1) built or paved 2) exposed earth  3) lawn 4) natural with vegetation then let water rain down on each of types and observe action of water [1)complete runoff, carrying any surface substances, 2) minimal absorption, substantial runoff with sediment 3) some absorption, significant runoff if heavy fall 4) maximum absorption, minimal runoff]
Cue: before going back inside

We are going to go inside and learn more about what happens to pollution in a watershed when it rains, how the land is very much connected to the water and how what we do on land especially pollution affects the quality of our drinking water and how the water department works to give us a steady and safe drinking water supply.

Concluding Activity: Dramatization

Students will prepare and present a skit. Instructions to be read aloud or paraphrased:

“You have just read a story and interacted with exhibits at the Water Works which give you a good understanding about the problem of stormwater runoff. What you are going to do now is spend 10 minutes with your group coming up with a skit based on the scenarios below that you will present to all of us. Not everybody comes to the Water Works. And a lot of people don’t know the first thing about stormwater runoff.  You do. Read the scenarios below to come up with a skit. After seeing your skit, your audience will realize that pollution from stormwater runoff is the biggest threat to our rivers and our drinking water. They will also have a better understanding about how they and others can eliminate it or reduce it.

(Students will divide into groups of about five and spend about 10 minutes preparing their skit.)
Scenario One: “Animalefactors” 

Tests done by the Water Department show that there is a high fecal coliform bacteria count in the river water that is the source for drinking water.  This indicates that there are probably, also, disease-causing bacteria in the water. As the first step of a public health plan, a dog, a pig and a goose have been arrested. WHAT HAPPENS NEXT?

Scenario Two: “The Water Seekers”

You are beings from a planet in another galaxy. You are looking to establish a settlement on the planet Earth because photos show there are large oceans, lakes and streams.  Your species, like those on Earth, need clean water to survive.  You send a probe which collects a sample of river water. Excitedly, you open up the outer container to examine the sample. On the bottle inside is this label: Caution: Do Not Open Bottle- You May Become Contaminated WHAT HAPPENS NEXT?

Scenario Three: “On the Road”

The earth’s population is growing fast. The demand for consumer products like cars and appliances is enormous.  As more and more of the earth’s resources are consumed, more and more pollution flows into our rivers with rainwater. Two of you are experts in stormwater pollution and have been hired to deal with this urgent problem. Tomorrow you will begin traveling around to help people come up with solutions. On your travels you plant to visit 1) one of your uncles on a farm, 2) a builder of new houses, 3) a convention of pet owners, 4) a class of students… and maybe some other places! WHAT HAPPENS NEXT?

Scenario One: “Animalefactors” 

Tests done by the Water Department show that there is a high fecal coliform bacteria count in the river water that is the source for drinking water.  This indicates that there are probably, also, disease-causing bacteria in the water. As the first step of a public health plan, a dog, a pig and a goose have been arrested. WHAT HAPPENS NEXT?

Scenario Two: “The Water Seekers”

You are beings from a planet in another galaxy. You are looking to establish a settlement on the planet Earth because photos show there are large oceans, lakes and streams.  Your species, like those on Earth, need clean water to survive.  You send a probe which collects a sample of river water. Excitedly, you open up the outer container to examine the sample. On the bottle inside is this label: Caution: Do Not Open Bottle- You May Become Contaminated 

WHAT HAPPENS NEXT?

Scenario Three: “On the Road”

The earth’s population is growing fast. The demand for consumer products like cars and appliances is enormous.  As more and more of the earth’s resources are consumed, more and more pollution flows into our rivers with rainwater. Two of you are experts in stormwater pollution and have been hired to deal with this urgent problem. Tomorrow you will begin traveling around to help people come up with solutions. On your travels you plant to visit 1) one of your uncles on a farm, 2) a builder of new houses, 3) a convention of pet owners, 4) a class of students… and maybe some other places! 

WHAT HAPPENS NEXT? 
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