Fairmount Water Works Interpretive Center – Stormwater Runoff Lesson – Student Workbook


THE  SCOOP  ON POOP AND POLLUTION
HOW WE CAN MANAGE STORMWATER RUNOFF

Introduction

We cannot live without water. Actually, we cannot live without clean water. In Philadelphia, the Philadelphia Water Department collects water from the Delaware and Schuylkill Rivers, cleans it and pumps it to our homes and to businesses.

But every time we use water, we pollute it! We wash our cars with soap. We apply pesticides and fertilizers to our lawns. Sometimes we are careless with paints and chemicals. Other times we are a little lazy or forgetful about recycling used motor oil or picking up our dogs’ poop. All of these contaminants run off the land when it rains and into the river. What are other ways people and businesses use and pollute water?

· What happens when it rains and feces from dogs or geese, or oils, chemicals and other pollutants wash into our streams?

· How can we keep our rivers, the source of our water, healthy and clean? 

On these pages, we will “get the scoop on poop.” In other words, we will learn how we deal with pollution from stormwater runoff. 

INSTRUCTIONS 

Below is a story. It has three chapters: THE WATER SHED TRIP, THE TRIP TO POLLUTIONOPOLIS, THE TRIP TO THE PHILADELPHIA WATER DEPARTMENT. 

1. Read the INTRODUCTION together with the Waterworks Teacher. At each blank, fill in the correct word.  Next to some blanks there is a picture clue to the correct answer. In the INTRODUCTION,  a couple correct answers are filled in as examples.

2. Listen to find out which chapter your group is assigned to do first. Proceed to the area of the Waterworks for that chapter as directed by the Waterworks Teacher.

3. Learn from your group leader whether you are to work individually or in small teams.

4. Pick one underlined section from the chapter and go to the corresponding display.

5. Read over the display, then read the section of the story, then , using the display, fill in the correct answers.

6. Move to other displays as they become free and complete the section in the story.

7. 7 Wait for instructions from your Group Leader before moving on to a new chapter and area of the Waterworks.

INTRODUCTION

Meet Schnitzel. Schnitzel is a [image: image1.jpg]A
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     dog  . He has just moved next door to you and lives with [image: image2.jpg]


-e           , the boy that takes care of him. Alice is Sunny’s older sister.  You like playing with Schnitzel and you like Sunny and Alice, too, because they make you laugh. And they like you because you know a lot of neat things.

You are going to show Schnitzel, Sunny and Alice around the neighborhood. As you are about to leave, Sunny stops to let Schnitzel defecate in the street. Sunny says, “OK, we’re ready. Let’s go!” You say, “Are you just going to leave the dog-doo there?” Alice says, “That’s what dogs do!” You pop back into your house, grab a plastic bag, come back out and pick up the poop with the bag, using it like a glove so as not to touch it with your fingers. You motion Sunny and Alice and Schnitzel to come back inside with you and you               the poop down the [image: image3.jpg]


               .  “And that’s what dog owners do,” you say. “If they don’t, the poop, just like chemicals or trash that are left on the ground, washes down into the [image: image4.jpg]


     storm sewer    when it rains and then into the river. And that’s the water we take baths with and drink!” “Yecch,” says Alice,” Really?”  “Really!” you say and laugh, “Don’t worry, the water is treated before we use it. But polluted stormwater runoff is a really big problem. Come on, let’s go. I’ll show you!”

THE WATERSHED TRIP

Watershed Panel

Your new neighbors love to be by the water so you take them to the nearest creek. It is called the _________.  All of the land that drains into this stream is called a water-[image: image5.jpg]


              You all live in the ___________ watershed.

Make It Rain

Alice asks you, “Is the street where we live, where Schnitzel pooped, part of our watershed?”  “          , ” you reply. “When we leave nasty stuff on the land, the rain washes it away and into small [image: image6.png]


-s           , which flow into              ,  or  [image: image7.jpg]


-s              , and eventually into the [image: image8.jpg]


               .” 

What Happens to Rain in the Watershed?

“So what’s the big deal about one little dog’s poop?”Alice quizzes you. You answer, “It all adds up. Multiply that by thousands and thousands of dog owners. Do you want all that in the water we depend on? And there’s lots of other kinds of pollution that happens when we use the land in different ways.” [Touch the screen] “At [image: image9.jpg]


-s             , where there are boats, there may be             .  In the suburbs and on farms, fertilizers and [image: image10.jpg]


                 may run off.  In rural areas and where there is [image: image11.jpg]


                   , soil may e          and wash into our watershed.” Alice says, “It looks like we’re all connected to the river- for better or for worse!” 

A Tidal Estuary

Alice and Sunny want to see the [image: image12.jpg]—
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                    , one of earliest and technologically advanced              stations in the United States, because you have been telling them so much about it. So you take a trip. You explain  that the tides  from the ocean sweep up the river to the [image: image13.jpg]


        . They want to see where the river meets the sea so you take them down to the Delaware ________.   There is a whole lot of wildlife there. Schnitzel wants to chase a [image: image14.jpg]


 ______ crab. If there is [image: image15.jpg]


                 from stormwater runoff, it will endanger the wildlife in the estuary and the ocean.

Sewers = Streams

“Did people know about stormwater runoff in 1700s?” Alice asks. “Yes they did,” you say.  In fact, nasty pollution from ________ and other Industries flowed into the streams and rivers. And the reason there’s fewer streams in Philadelphia today is that the City enclosed some of these streams, like the          Creek, into [image: image16.jpg]


          

Aerial Views- Your Watershed 

As you are walking along, you see a sign that says, “Plane Rides – Free Today – Dogs Welcome”  “Want to?” Sunny asks. “You bet!” you say. [Touch the screen to begin. Start your journey at the mouth of the Schuylkill River.] Look down – you are flying over the ________ River Watershed.  What else do you see besides [image: image17.jpg]


s and  [image: image18.jpg]


s? __________ Draw a pie chart on the right, like the one on the left, estimating what percentage of the land is developed and what percentage is undeveloped.

	Example
	Schuylkill River: from Philadelphia to Pottstown

	


	


THE TRIP TO POLLUTIONOPOLIS

The Philadelphia Story

As you are walking along you see a sign that says, “[image: image19.jpg]


____ Machine Rides – Free Today if You Come With a Dog” So you all hop aboard and before you know it, you are transported back in time in Philadelphia.  Draw a picture from Philadelphia’s past and give it a caption.

	


Who Pollutes? Municipal Pollution

Set your dial to 1888. Now you see firsthand the problem with poop and pollution. People are getting [image: image20.jpg]


_____ – and dying – of diseases like _______ because sewage – untreated human feces -, has polluted the streams and rivers. People are being warned to [image: image21.jpg]


_____  their water before using it. 

Who Pollutes? Industrial Pollution 

Set your dial to 1929. As Philadelphia has grown, so have the number of [image: image22.jpg]


_______  like paper mills, ______, tanneries and _______. They are dumping their waste into the Delaware and Schuylkill Rivers killing off the abundant wildlife. Jump to the present; the animals have returned to the water but toxic residues; a [image: image23.jpg]


sign at the John Heinz National Wildlife Refuge warns you ________.

Who Pollutes? Pollution from Mining, Agricultural Runoff

Set your dial to 1906: Pennsylvania _______ is providing energy for the industrial revolution and [image: image24.jpg]


_____ – that is, soil and rock debris, is polluting the water. Fast forward to 1965; coal is still being strip-mined. Jump to the present: Millions of acres of coalmines are abandoned; when it ________, acids from the mines get washed into the river killing [image: image25.wmf]s and _______.  Jump back to today: responsible farmers know the “scoop on poop”— hog farmers dispose of their animals’ waste in ________ and make fertilizers out of composted [image: image26.jpg]


______ waste. Other farmers keep soil from running off into the stream by using ________ plowing. “I know farmers use [image: image27.jpg]


 ________ to keep insects and from eating the food that’s meant for us, people, but what happens when it rains and the those chemicals enter our streams?” Sunny asks.

Who Pollutes? Stormwater runoff

Set your dial to a day in the future – tomorrow. Alice says, “What lands on our streets - litter, _____,  and ______ feces can end up in our [image: image28.png]


_____s. While you were talking, Schnitzel does his business. Sunny [image: image29.jpg]


_____ it up because he doesn’t want it wash down the ________ to end up in the river. To get home you decide to take a [image: image30.jpg]


 ____ because you know that lots of cars add to pollution. . When you get home, you rake your leaves into a ______ pile; you can use this later to fertilize your _______ naturally.  You have a zillion [image: image31.wmf]s_______ how to reduce pollution like ________________________________________.

THE TRIP TO THE PHILADELPHIA WATER DEPARTMENT (PWD)

You are walking along the Schuylkill River and you see a sign that says, “Boat Rides – Free Today if You are Accompanied by a [image: image32.jpg]A
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 ________.” It’s too good an offer to pass up so you all hop aboard. You see a  [image: image33.jpg]


 __________ fish jump and a  [image: image34.jpg]


 ________, a bird that dives into the water to catch them. But you also see bottles, oils, and other kinds of _______ that probably drained into the river during the last rainstorm.

We Drink the River

Alice says to you. “Didn’t you say we got our drinking water, in Philadelphia, from the Schuylkill and Delaware [image: image35.png]


s _______?” That’s right,” you answer, but before we do, the PWD ________ and treats the water with ________ to make it safe. And PWD collects our wastewater through [image: image36.jpg]


s ________ and treats it to make it clean before it is released back into the river.  It’s all part of the water use _______. If you and other people who have dogs let them poop in the street, it all flows down the storm sewers. During very heavy _______, dog waste, geese droppings and other pollution may flow directly into this river!

Making It Safe

The boat comes to a stop at one of Philadelphia’s three water treatment plants. You get to see how PWD makes river water safe to drink! You watch the steps in the process and see the water processed. On the left side are the steps in the process; can you put them in the correct order on the right side?

	Steps in the Water Treatment Process
	Steps in the Correct Order

	disinfected with chlorine
	1

	settled again to remove the flock
	2

	treated with fluoride + ammonia
	3

	settled in large raw water basins
	4

	filtered through coal and sand
	5

	coagulated to settle out small particles
	6

	flocculated
	7

	screened to remove larger debris
	8

	tested many times before distribution
	9


Philadelphia Water: Does It Meet the Standards?

It is getting hot on deck and you are all thirsty. Sunny reaches for a drink of bottled water and you reach for your canteen, which you filled with water from the tap. “With all the pollution that flows into the river, I’m afraid to drink water from the [image: image37.jpg]


 ______,” he confesses. You say, “Philadelphia water actually exceeds 

the federal and state standards for bottled water. And, the manufacture and disposal of plastic ________, actually contributes to pollution”
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