Lesson Title: Runoff and Waterways

Overview of Lesson Plan:  

Students will brainstorm runoff and waterways, keeping in mind their local waterways.  The class will then perform an experiment including collecting water seepage and looking at the roots of plants.

Estimated Duration:

Class period

Background:
Water pollution is a huge problem facing the US and the world.  Soil is the biggest US waterway pollutant and enters waterways due to erosion.  Erosion has become increasingly destructive to the health of streams and rivers, as humans have industrialized.  Planting non-native plants, uprooting trees, managing land improperly, and overgrazing all add to the problem of erosion.  When soil loosens, water takes it away.  Thus, roots hold soil in and keep soil from eroding.  Erosion in itself is natural, but humans have increased the amount of soil erosion which has negatively impacted the waterways.
Instructional Procedures:
A. Brainstorm with the students and form a base on which to get the students thinking about runoff and waterways.

B. Perform an activity that allows students to see how different types of plants (including native plants) affect the rate at which water penetrates the ground.

C. Discuss with the class how the structures and build of different plants affect water runoff.  Compare the structure of native plants to exotic invasive plants keeping in mind the soil type in your area.

Advance Preparation:

Obtain: 

Option A: 1 potted native plant and 1 potted exotic invasive plant and 1 pot of soil (puncture holes in the bottom of the pot and make sure the pots are all the same size)

                                                OR

Option B: 1 diagram of a native plant and1 diagram of an exotic invasive plant
Part I- brainstorm
A. To introduce students to water ways and local erosion problems, start by asking them to list their local waterways: include nearby creeks, streams, and rivers.  
B. After identifying local waterways, ask the students to describe them: is the water cloudy? What areas do they run through? Etc…

C. Ask the students to work together and use a map to figure out which waterway the school’s runoff goes into.

Part II- letting the ideas seep in- activity

Option A:  Using one native plant, one potted exotic invasive plant, and one pot of soil, test each pot’s amount of seepage (amount of water that reaches the bottom of the pot).  Measure out three equal amounts of water.  Each measure of water should be about half the amount of water that one individual pot holds.  For example, a 1 quart pot would receive a half quart of water.  Pour each measurement of water into the individual pots, and collect any water that seeps through and is not absorbed.  Collect for ten minutes.  After collecting the water, uproot the two plants.  Compare the roots of the plants and how much water the roots took in or allowed to seep to the bottom of the pot (ground water).  The pot of soil serves as an example of the effect of soil on water without any plants. 

Option B: Compare the diagram of a native plant species and its root system, and the diagram of an exotic invasive species and its root system.  Allow the students to raise their hands and comment on the differences and similarities between the two plants.  Describe to them how the roots of plants hold soil in place and allow runoff to reach the ground water.  Tell the students the soil type in your area and allow them to compare and contrast the effectiveness of the two different plants in holding and cleaning runoff.

Part III- Follow up

A. How might the structure of the roots of these plants affect waterways? Allow students to raise their hands and share their ideas.  

B. Discuss local problems with waterways and brainstorm on how improper land management may be causing these problems.  How could people go about fixing the problems? 

C. Explain how there are ways for each of the students to help keep our waterways clean through such methods as:

· Building a rain garden

· Not using excessive amounts of water

· Not littering

· Walking/biking/carpooling and using public transportation

· Planting native plants

· Keeping in mind proper land management techniques

