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Third Grade

Lesson Plan by Sarah Bergman and Sarina Yospin

Goals:

To understand how the production of products we need like paper and food introduces pollution into the water.

To understand how pollution gets into water.

To understand that once pollution enters the water cycle, it is impossible to remove.

Make sure that there is continuity throughout the lesson.  Relate end of the lesson to the beginning.

Introduction: (5 min – Large Group) PAY ATTENTION TO TIME IN THIS LESSON
Start out by listing the following items; is there one item that does not require water for its production?  

· Blue jeans


· Paper

· A loaf of bread

· A cheeseburger

· An automobile

NO!  Every item on the list was produced using water!  Have the kids list some of the ways water is used to produce each of these items, e.g. jeans are dyed and pre-washed.  

Introduce the idea of pollution.  Pollutants are undesirable byproducts released into the environment.  Have the kids brainstorm some types of pollution including both large-scale pollution e.g. factory waste and small-scale pollution e.g. salt and oil on roads.     

Water pollution is undesirable pollution being released into water.  Remind the kids how all of the items needed water.  We use water to produce lots of goods so water often ends up with pollutants in it.   

The Paper Mill Assembly Line: (15 min – Large Group)

Materials:  River, pollution coins, six kids, one piece of paper

Ask the kids to think about how much paper they use.  Where does it come from?  It doesn’t just appear, we need to produce it!  Explain that we’re going to make a paper factory.  The kids will be in an assembly line next to the river.  Each kid has pollution coins for the job they are doing.  Move through the assembly line and explain the large amount of water used and the pollution that comes out of each step.  When they do their job they throw pollution coins into the river.  At the end of the paper-making there is a lot of pollution and one sheet of paper.  Explain that paper is very important, and that we need to use it.  However, we can also be careful about how much paper we use, and that we can all work on conserving paper on our own.

	
	Job
	Motion
	Water Use
	Pollutant

	Kid 1. 


	The logger
	Chop down a tree and cut it up
	Logs must always be wet, loggers sometimes use rivers to transport cut down trees
	Extra soil in the water

CO2 NO2 and SO4 from machinery

	Kid 2. 


	The driver
	Move a steering wheel
	Also has to keep the logs wet
	CO2 NO2 and SO4 from machinery

	Kid 3. 


	Pulper and chemical adder
	Stomp and pour in liquid
	Water to make it mushy and to rinse out chemicals
	NO2 and SO4
Help I need chemicals



	Kid 4. 


	Bleacher
	Pour in liquid
	Rinse bleach out
	Cl  

	Kid 5. 


	Roller outer and drier
	Move arms around each other and blow on them
	Steam the paper
	CO2 for heat

	Kid 6. 


	Hold a piece of finished paper
	
	
	


A Model Farm: (15 min – Small Group)

Materials: play dough, saran wrap, lunch trays, crop toothpicks, 2 squirt bottles – fertilizer (green color) and rain water (clear).  

Note: this activity can get messy, so be careful!

Can pollution get into the water system easily?  Yes, if we’re not careful. Ask if any of the kids live on farms and be sure to emphasize during the activity that farms are very important.  Then talk about how fertilizers are used on farms.  Farmers need them to protect their crops, but sometimes fertilizer gets into groundwater, or it can flow downhill into streams and ponds.

Set up the play dough into a sloped field with a river next to it.  Place the saran wrap over top.  Have the kids plant toothpick crops (make sure they puncture the saran wrap).  Then have one of the kids fertilize the field with Nitrogen and Phosphorous (these help plants grow big).  After they fertilize have it rain lots.  Notice how the water in the stream and the soil around the crops is green with fertilizer.  If the soil has fertilizer in it, it can seep into the groundwater.  If there are too many nutrients in the water, it is called eutrophic.  This is a type of water pollution.  

Explain that polluted water can have an effect on the animals that live in and around water.  Farmers put phosphorous and nitrogen on their fields to help their crops grow.  When these pollutants get into the water they help algae and water plants grow.  If there are too many plants and algae in the water, it is hard for animals to live.  They need light and oxygen, which they won’t get if the plants use it all.  

Remind the kids that farms can also pollute the water if too much soil washes off the fields when it rains.  Farmers can also use pesticides and herbicides, which also introduce harmful chemical compounds like DDT into the water.  

Build a berm and explain that a berm or shallow hill in between the field and the river can be used as a simple fix-it for a lot of these problems. 

Though students enjoyed this activity, it was pretty gross and dirty. Perhaps the same idea could be taught with different materials? Hard plastic surface? Play-dough works though, it just gets gross and slimy when wet.

Pollution in the Water Cycle: (20 min – Large Group)

Go over some different ways pollution gets into water:  DUMP into lakes, rivers and oceans, DRAIN into the groundwater, and air pollution can DRIP down from sky with rain.  Once we put pollutants into water, they are almost impossible to get out!  Ask them what the three parts to the water cycle are: Precipitation, evaporation, and condensation.  If water is being moved from the river to the atmosphere and to the ocean by the water cycle, many pollutants are going to move with the water.  

POLLUTION AS PRECIPITATION: ACID RAIN

What is the common taste of lemons, vinegar, and grapefruit?  Sour.  These are all mild acids.  Some acids are so strong if you spilled them on the table they would eat through the desk!  What do you think acid rain would be?  Sour rain or rain that contains acid.  
Remind the kids about the NO2 and SO4, the pollutants from the paper mill.  These are strong acids that often produce acid rain.  Remember that word condensation?  Have one teacher hold up a NO2 or SO4 paper molecule and have another teacher condense their hands into a raindrop around the molecule and fall to the ground.  When these molecules combine with water they make the water acidic or sour.  Where do these pollution molecules come from? (smoke stacks, cars, paper factories etc.)    

What happens when rain is acidic?  Forests deteriorate because of loss of fine root mass, lakes and streams can 

1. become too acidic for fish, and/or 

2. make the water eutrophic,

3. buildings and statues made of rock can dissolve.  

Conclusion (5 min – Large Group)


Reiterate the ideas that water can become polluted by lots of different things.  Ask the kids to tell you how pollution gets into water, and how the pollution can be removed from the water.  Remember that it’s really hard, so make sure that the kids focus on the importance of preventing water pollution.

One group combined this lesson with lesson 5 (effects of pollution) and it the content flow worked really well.  They did the intro of what things use water and then made the paper factory.  Then they did the Ph chart and showed the water cycle diagrams that have 
pollution on them. And then the Macro invert game worked great!  Granted 
this class was smaller than normal, but they explained the animals inside and 
assigned kids their motion and told them that some handled pollution 
really well and some didn’t. Then we played the game and they had the kids 
who were "the fast ones" midge larva, maggots, to begin with raise their 
hands and they counted. How many are alive? How many are dead? They then asked same questions with the slow creatures.  They saw the disparity between which 
creatures survived. And of course the point was emphasized in the part 
II when they were asked how many began as maggots and larva? How many ended? 


