Title: Watersheds

Subject Area: Environmental Science, Biology, Fish and Wildlife

Grade Level Presented To: 4th
Objective: Students will be able to model the concept of a watershed, and the varied effects of alternate ecosystems.  Additionally, students will be able to visualize and comprehend the effects of human interactions with the ecosystems.

Summary:  Students make a physical model of a watershed, and simulate pollutant loadings and run-off dynamics .  

Vocabulary:  watershed, pollution, run-off, wetlands
Relevant DC Standards:

4.3.1 Explain how waves, wind,  and water reshape the earth’s surface by eroding rock and soil in some areas and depositing them in other areas.  

4.3.2 Explain how the surface of the earth changes over various time scales due to processes, such as erosion and weathering, landslides, volcanic eruptions, and mountain building  

4.7.10 Investigate the Chesapeake Bay watershed and wetlands, and describe how they support a wide variety of plant and animal life that interact with other living and non living things

Classroom Setup:

Students will be divided into at least three groups, depending on the size of the class. Groups should be no larger than five students.

Materials:

	Description
	Quantity
	Can Be Purchased

	Paint Pans
*should be coated with rustoleum to prevent decay for multiple uses
	1 per group
	Home Depot or similar supply store

	Modeling Clay
	Variety of colors, one or two packages
	Target, Wal-Mart, and craft store

	Sponge Strips
	One package cut into multiple strips/chunks
	Any grocery store or all purpose store

	Saran Wrap
	One roll
	Any grocery store

	Cloth strip
	Small segments
	Old t-shirts cut up or rags

	Food coloring
	One dispenser
	Any grocery store

	Paper towels
	One roll
	Any grocery store

	Cinnamon sticks
	One container
	Any grocery store

	Leggos
	A handful
	Toystore, Wal-Mart, Target etc


Brief Description: Students make models of watersheds based on differing ecosystems and observe the effects of run-off, pollution, erosion, buffers, and wetlands on various landscapes.
Procedure: 

Students will be given a description of the type of ecosystem their group will be modeling (i.e. urban, suburban, rural, forested). The students will also be presented with an assortment of materials representing varying levels of permeability (i.e. clay, sponges, cloth, towel), and accessories (i.e. leggos for houses, cinnamon sticks to represent trees, etc). Also included should be pictoral representations of animals dependant on that environment. Students will then be given 20-25 minutes to develop a watershed inside the pan reflecting their specific ecosystem.
Note:Depending on teacher  preference, the ecosystems can be created in the previous class period.

Each team will be given an equal amount of “topsoil” (i.e. pepper, hot chocolate mix, or preferably actual soil) and instructed to place soil accordingly throughout their watershed. Teams will also add food coloring representing human pollutants based on their ecosystem.

Each team will have about 3 minutes to present their watershed to the class explaining choices in material and food coloring. If pressed for time select one volunteer group representing each ecosystem to present.

Students will use chart to predict the amount of “eroded” soil and water that will end up at the bottom of their basin after three tests (should be conducted outside):


-light drizzle/sprayed from bottle

-steady rain/carefully poured from cup or use of watering can

- storm/dumped enthusiastically

Sample chart:

	
	Urban Watershed
	Suburban Watershed
	Forested Watershed
	Rural Watershed

	Estimated eroded soil
	
	
	
	

	Actual eroded 

soil
	
	
	
	

	Estimated accumulated runoff
	
	
	
	

	Actual accumulated runoff
	
	
	
	

	Estimated level of pollutants
	
	
	
	

	Observed level of pollutants
	
	
	
	

	Observations and notes


	
	
	
	


Note: If quantifiable levels of water are difficult to obtain because of apparatus set, have the children estimate percentages, i.e. will all the water end up in the basin? Half? None?

Discussion Questions:

1. Which environments had the greatest levels of eroded soil? Which had the greatest levels of runoff?

2. What factors might have contributed to the amount of pollutants that were flushed into the water? What consequences might these pollutants have?

3. Where did the water flow? Why?

4. Would the changes you see affect the animal population?

Each ecosystem should then be given a change (i.e. the building of a shopping mall, the addition of a buffer by a farmer, the filling of a wetland, the cutting down of forests).  Students should also add or remove animals that may be affected at this point. When the groups have sufficiently changed their pans, have them make new predictions using the same chart.  Repeat discussion.

Nature has developed ways of dealing with pollution and runoff in small quantities, but the intensified effect from humans can be overwhelming and in some cases devastating. Habitats such as wetlands absorb storm waters and filter pollution.

