EnviroScape  Non-Point Source Pollution Lesson Plan
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(Non-Point Source) 

Lesson Plan

A new lesson plan that includes the effects of 

drought on pollution sources.

Essential Questions:

1. What kinds of pollution spoil our environment for plants, animals, and people?

2. How does Georgia’s current drought affect people and pollution?

3. What can kids do to help decrease water use?

4. What can kids do to decrease pollution?

1. Begin with a basic discussion on the importance of water in our everyday lives

a. Water is life.  Every living thing depends on water.  People, plants, animals, trees, all need water.  Water is easy for most of us in this country to get.  You can turn on the faucet and get water.

b. Water covers ¾ of the earth’s surface.  It sounds like we have a lot of water, but most of our water is in oceans, which is too salty for us to use. We need fresh water   

c. There is only about 3% of fresh water on Earth.  Some of that water is frozen or too far underground to use.  This only leaves us with 1% of fresh water.  

d. We use water in many ways. Farmers need water for crops to grow. Ranchers need water for their animals to drink.  We need water for washing hands, brushing our teeth, cooking, bathing, etc.  We also like to use water for recreation!

2. What is pollution?

a. Harmful substances in the air, in the water, or on the land.

b. Have students list some examples: carbon dioxide, chemicals in the water, air, or the land, litter, etc. (Noise and light are even considered pollution.)

c. Some pollution can be seen, smelled, or felt on the skin, while other pollution may be colorless, odorless, and possibly very toxic (dangerous to life).

3. What is a model?

a. A model is a small version of something so that we can see more easily how things work in the real world.

b. What is this is a model of?

i. A watershed. Point out the various areas on the map: residential neighborhood, golf course area, the main lake (use the name of the nearest lake to your school), the smaller creeks/tributaries leading into the lake, the farm, deforested area, etc…)

4. What is a watershed?

a. An area of land that drains into a specific body of water.

b. Rainwater will flow down the land (on hills or slopes) toward a lower point where there is a small stream, creek, or river.

c. Everyone lives in a watershed

i. In Gwinnett, the large watersheds are the Yellow River, Ocmulgee R., Chattahoochee R., and the Oconee R.

d. Watersheds can contain land that is used in different ways.

i. golf course, subdivisions, industrial areas, commercial areas, farmland, construction sites, etc.

· What do you think of this model of a watershed?

· Do you think this would be a good place to live?

· Does it look a little bit like where you live, only smaller?

We are going to use this model of a watershed to look at some of the things that happen in our neighborhoods and other areas of our watershed, and see what effect they have on the environment.

As we look at certain activities on the model, think about what goes on in your home, neighborhood, and community, and how these actions on a larger scale in the environment may affect the ecosystems.


5. What is Non-Point Source Water Pollution?

a. Non-Point Source Pollution (NPS) is pollution that we cannot determine easily where the pollution comes from- in other words, we do not know its source.

b. Types of NPS

[EnviroScape Action: Pour colored sprinkles around the road, explaining they represent trash/litter  along a highway. You can also sprinkle this anywhere on the map that the students suggest we would find litter] 

i. When you see trash around the road, can you tell exactly which car each piece of trash or litter came from? (No, we can’t really point to a specific vehicle or place and say ‘it came from here.’)

ii. How many of you walk your dogs? Do you carry anything special with you when you walk your dog? (Answer should be ‘a bag to pick up pet waste.’)

[EnviroScape Action: Pour chocolate sprinkles around  the neighborhood, explaining they represent dog waste from people who didn’t pick up after their dog.)

iii. Let’s look at the farmer’s field and some other areas. The farmer has plowed his field for strawberries, and is just waiting for it to warm up a bit before he plants.

[EnviroScape Action: Sprinkle chocolate or brownish drink mix over each area discussed, explaining it represents loose soil.]
iv. Here’s an area where they were hoping to build a shopping center. The price they could get for wood was pretty good, so they went ahead and cut down ALL the trees, rather than just those that needed to be cut down for the shopping center and parking lot- that’s called ‘deforestation.’ Unfortunately, the economy isn’t looking very good right now, so the shopping center is on hold, and the land will just stay as it is. So there is more loose soil here too.

[EnviroScape Action: Sprinkle chocolate or brownish drink mix over this area.]

v. Over here is an area of construction that has already been started. They are having financial problems too- nobody is buying houses right now. So even though this land is deforested and totally cleared and a few houses have been built, it too will stay as it is.

[EnviroScape Action: Sprinkle chocolate or brownish drink mix over the construction area.]

[EnviroScape Action: ‘Rain’ using the spray or spinkle bottles on areas you have used the brown drink mixes to show how the loose soil flows down the creeks, etc..and into the lake area.]

vi. Point to the neighborhood area now. Here we have an area of nice houses, with nice green lawns, trees, and flower beds. How do you think they keep these yards looking so nice? (Answer should be mowing, using fertilizer, using herbicides to control weeds, and pesticides to keep bugs and diseases from harming their lawn and plants.) There’s usually some grass clippings out in the gutter after the lawn has been mowed too. The golf course will do the same thing, only they have a lot more grass to keep looking nice, and since good grass is good for their business, they will use a lot more chemicals to keep it perfect for golfers. Do you think the farmer will use any of these chemicals? (Yes, as farmers want to keep weeds and pests out of their crops.) 

[EnviroScape Action: Sprinkle drink mix to represent fertilizer, pesticides, herbicides and grass clippings, as each is discussed, on the lawns, golf course, and farm.  You can use any color drink mixes desired]

vii. We have one more type of non-point source pollution to discuss- what gets all over parking lots that you don’t want to step in because it is black and gooey (oil), or what things drip from cars when they are sitting in a parking lot? (chemicals like antifreeze, lubricants, grease). Sometimes these will leave black spots on a parking lot or driveway, or even on the road.

[EnviroScape Action: Using sludge bottle, pour sludge (mixture of cocoa and water) on parking lot, driveway, roads.etc]

[EnviroScape Action: ‘Rain’ on areas you have sprinkled with colored drink mixes again to show how the pollutants run off the landscape and into the waterways.]

viii. There is one more area on our model that we haven’t talked about yet- storm drains. Storm drains are those open areas along the curb. They are meant to collect rainwater as it flows down the street, so we don’t have flooding. The rainwater goes down the storm drain, and right into a waterway, such as a creek or river. This water does NOT go to a wastewater treatment plant. Unfortunately, though, some people think storm drains are there to get rid of things you don’t want anymore- like old oil, paint, or household chemicals. Stress to students now to pour anything down a storm drain. 

[EnviroScape Action: Pour sludge down storm drain and make sure students note the color coming out into the waterway. By now students will notice lots of darkened water in the lake area and they will begin to comment.  The lake is now full of various pollutants.) 

So what do you think of this little part of our watershed now?

6. Drought

a. What is a drought? (Drier than normal period over time- less rain and snow than usual, and if it happens for very long, there can be many problems related to it.)

b. Why do we need rain and snow, sleet and drizzle (precipitation)?

i. It fills our lakes and rivers for drinking water and power

ii. Allows plants to grow for farmers, around homes, in the forest

iii. Precipitation filters through soils to become groundwater, which recharges (goes into) streams, rivers, and lakes. Groundwater is also used for drinking from wells.

c. What happens if our lakes, rivers, and groundwater are not filled throughout the year with precipitation?

i. Less water for people
1. What do people use water for? (drinking, bathing, washing dishes, doing laundry, watering lawns, etc.)

ii. Less electricity made from water power

iii. Less water for animals to drink

iv. Loss of wetland areas, which are nurseries for plants and animals, and filters between the land and the water

d. What happens to the land if it doesn’t get enough water by rain, snow, and other forms of precipitation?

i. Plants don’t grow

ii. If plants die, the soil dries out faster, and can blow away, or wash away more easily- this is called ‘erosion.’

iii. Trees that die from lack of water can fall, and will not be providing shade to cool the area, nor oxygen for us to breathe.

iv. If plants die, the animals that eat plants will go hungry.

e. What will happen on a windy day?

[EnviroScape Action: Sprinkle a small amount of brown drink mix or cocoa on areas discussed earlier.  Now blow on loose ‘soil’ areas, grass clippings, and chemicals, with some going  down storm drain, some going into waterways.]

f. What will happen on a rainy day?

[EnviroScape Action: Make it rain one last time over the entire watershed. Reinforce again that all the pollutants that were on the land are now in the waterways.)

g. Is this pollution? (Yes.) Why is this pollution harmful?

i. Water to drink will need more cleaning

ii. Pollution harms plants and animals on the land and in the water, and even those who fly. (Pollution can get in the air, or in the foods the birds eat, such as worms or seeds.)

iii. Pollution can harm people too, when they breathe the polluted air or drink polluted water. People can also get sick if they eat the plants or animals that have been contaminated with pollution. Over time, pollution levels can build up in people, plants, and animals, to the point where it can make them very sick.

iv. Pesticides are poison and can kill animals in the water food chain.

v. Fertilizer makes algae and some other plants in the water grow very quickly. When the fertilizer is used up, these plants die and cause the nitrogen in the water to get very high. This high nitrogen is toxic to fish and other organisms in the water.

vi. When soil washes down into streams and lakes, the sediment clouds the water and plants cannot get enough sunlight and die. The sediment makes it hard for some animals to lay their eggs, or it can cause them to lose their home or hiding places.

vii. Animal waste washed into waterways can carry very harmful bacteria, and then the water can make animals or humans very sick.

viii. Litter can harm people and animals; it also clogs storm drains.

ix. Pollution affects our recreation as well.  We don’t want to swim or play in polluted waters. 

(Optional Information)

1. Point Source Pollution

A. An additional type of pollution

B. We can point to it and easily see where the pollution came from

[EnviroScape Action: Pour slurry into factory and watch it come out into the water/creek.]

i. We have laws now that do not allow companies to send their waste out into our waterways. Although sometimes it still happens accidentally, this type of pollution is not a big problem in our country today. It is a big problem though in other countries of the world, like China and India. And why would that matter to us? (because their rivers pour pollution into the ocean, and we all share the oceans.)


ii. Another type of point-source pollution is when there is an accident, such as an oil spill from a ship, or an overturned tanker truck on the highway that leaks or spills a harmful product.

7. Summary

a. So what do you think about all these things that have happened? 

[Option: Instead of telling students ways to decrease pollution and preserve natural resources, they can be asked as a class to discuss methods, or challenged to determine their own ways to accomplish better stewardship of their community. Students can develop posters, present their research findings as an oral, ‘brown-bag,’ or written report, act out ways to save resources, etc.]

b. What can you do to help reduce water pollution and also use water wisely?

i. Don’t litter.   Place all trash bags and store in a trashcan with a secure lid.  Don’t throw loose trash into the bed of a pickup.  Cover the load.

ii. Wash your cars at a commercial carwash that handles waste water properly.  Do not wash your car at home on the driveway, or other paved surface. Waste water from washing your car may contain oil, grease, road grime, and detergents.  If you have to wash your car at home, wash it less often and on the grass so the water can soak into the ground.

iii. If your family’s car is leaking, get if fixed promptly.  Recycle waste oil. 

iv. Don’t pour anything down a storm drain

v. Pick up after your pets, bag it and throw it away in the trash. 

vi. When your family uses fertilizers and pesticides, use them according to the directions.  Do not over apply and do not apply to paved areas.  

vii. Compost yard waste (leaves, grass, etc.) Don’t blow waste into the street or storm drains

viii. If your family’s home is on a septic system, maintain the system according to regulations (this was not mentioned in the demo)

ix. If watering is allowed outdoors, check the sprinklers often and adjust so only the lawn is watered and not the sidewalk, or street

x. Turn the water off when you shampoo your h air, then turn it back on to rinse

xi. Turn the water off when brushing your teeth (we all know this one by now)

xii. Use mulch around plants to reduce evaporation

xiii. Consider using a rain barrel to capture rainwater to water plants

xiv. Take short showers instead of baths

xv. Throw trash in a trash can and do not flush it down the toilet

xvi. Run the washing machine or dishwasher only when the loads are full

xvii. The list could go on and on…perhaps the students can add to this list in your discussion.

c. What are some ways to save water at school? 


i.        Save water from the drinking taps. Place ice cream containers under the water fountains/bubblers and pour excess water on the garden.  

ii. 
Turn taps off after washing hands.  

iii. Check for leaks. Report leaking taps, bubblers or toilets as soon as possible.  

iv. Catch rain water.  Place containers outside when it rains and collect the water to put on the garden.  Consider adding rain barrels. 
v. Wash paint brushes and other art supplies in a bucket or ice cream container, rather than have students rinse under the tap.  

vi. Many students bring a water bottle to school. At the end of the day, any left-over water can be poured on plants in and around the school. 
vii. Create colorful and fun posters on water education.  

viii. Start a 'Water Saving' club. Members of the team can monitor leaking taps, design posters on water saving tips, and tell friends about their achievements.  

ix. The list could go on and on…perhaps the students can add to this list in your discussion. 
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