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Watersheds

Objectives

1. Define a watershed.

2. Predict the flow of water in a watershed and compare pervious/impervious cover.

3. Define pollution and common pollutants to Austin.

4. Identify activities around the house and yard that can cause pollution.
5. Observe the flow of water and pollutants from homes and yards into a creek on a watershed model. 
6. Explain how to prevent pollution around homes and yards.
Subjects: Earth science, watersheds, geology (land forms), environment

TEKS - group work, making connections
· 3rd grade: 1B; 2A, D; 8C-D; 9A-B; 11A-B

· 4th grade: 1B; 2A, D; 5A-B; 10A

· 5th grade:  1B; 2A, D; 5A-B; 6B; 11A; 12A

Materials
· Austin Watershed map

· Watershed model

· Spray bottle
· Figurines









· Sponges 

· Food coloring

· Bucket to catch runoff

· Clean Creek Challenge booklets (1 per student)
Vocabulary

	Watershed


	An area of land that drains water into a particular creek, river, or lake.  Water flows downhill, so hills, ridges, and other high points define the boundary of a watershed.

	Runoff


	Water that washes over the land (rather than soaking in).

	Surface Water


	Water that is on the earth’s surface, such as creeks, rivers and lakes.

	Ground Water
	Water contained under the ground's surface, between particles of and in the cracks of rock, sand, soil and gravel.

	Impervious Cover
	Land surface that does not allow water to permeate through.

	Pervious Cover
	Land surface that allows water to permeate through.

	Stormdrain
	A pipe for carrying off rainfall drained from paved surfaces, roofs, etc. 

	Pollution


	The introduction by man into the environment of contaminants that cause harm or discomfort to humans or other living organisms, or damage the environment.

	Erosion


	Wearing away and removal of rocks, sediment, minerals, and soils by agents such as ice, wind, water.

	Tributary

	A stream or creek that flows into a larger body of water such as a river.


Lesson Overview
The chart below outlines how to structure and use this activity in a classroom setting as well as the order in which to present the objectives covered.  

	Setup and Materials


	· Setup watershed model and supplies at a large table or place where class can gather.  

· Have nearby water source for water bottles and cleaning.
· Group tables into desks for mini watershed model activity.

	Introduction

(see Background)

(Power point available for Middle or High Schools)

 
	• Clean Creek Campus mission,     

   environmental stewardship, and service  

   project.
• Define watershed, locate school watershed on map.
· Ask students where our drinking water comes from and discuss Austin’s drinking water source and creek systems that drain into the Colorado River.

· Discuss water flow in the watershed, surface and groundwater, pervious/impervious cover, and storm drains using model or maps.
· Define pollution.

	Activity

(see Activity Outline)
	· Show water flow on watershed model.
· Pollution activity on watershed model.

· Optional: Break students into groups to work on mini watershed model and complete worksheet.

	Conclusion and Solutions

(see Conclusions and Solutions)
	· Emphasize positive individual and family actions.
· Brainstorm solutions to each type of pollution and others that students have seen.

· Discuss Texas drought conditions and water conservation.

· Hand out Clean Creek Challenge booklets


Background 
Everyone lives in a watershed, an area of land that drains water into a particular creek, river, or lake. These bodies of water interconnect to form a larger watershed that drains to the ocean.  The watershed of the Colorado River begins in San Saba near the Texas/New Mexico border and includes all the land that drains into the Colorado River as it travels down to Matagorda Bay and the Gulf of Mexico. Austin has 66 creek watersheds which drain to Edwards Aquifer/Barton Springs, Lake Travis, Lake Austin, or Town Lake.  All these lakes are part of the Colorado River, Austin’s source of drinking water.  Water in Austin also drains into caves and sinkholes in the recharge zone and flows into the Edwards Aquifer.  Groundwater resurfaces at hundreds of springs around Austin and contributes water to our creeks.  
Topographic maps are used to define a watershed boundary, along with a walk of the area to observe terrain, changes in water flow due to erosion, man-made changes in the landscape, and unusual storm sewer flow routes.  Watershed maps are available from the City of Austin.

Scientists divide the land into watersheds to understand how water flows on land and where it will eventually end up.  Gravity pulls water downhill; therefore a watersheds boundary is defined by high points such as peaks and ridges.  After it rains, water can either soak in to the ground where there is pervious cover (garden, forest, wetland) or run off impervious cover (parking lots, roads, buildings) into a storm drain or creek.  

Rainwater travels over all the surfaces in a watershed, so water quality is greatly affected by the condition of the land and what is occurring on it.  Whatever pollutants are present on land will most certainly make their way to nearby water systems.  One of the easiest ways is through the storm drain system, which drains directly to creeks to prevent flooding.  This type of pollution is called non point source because after a rainstorm we cannot tell which part of the watershed the pollution came from.  An example of point source pollution would be effluents from a factory draining directly into a river.  
It is useful for elementary students to define the boundary of the smaller watershed where they live and go to school. The condition of the body of water in their watershed will be an indicator of the environmental problems facing their neighborhood. Students can relate to the effect of their own behavior and choices and focus efforts on cleaning up pollution sources close to home.  Examples of neighborhood pollution can include:
· Oil leak from a car. 

· Spraying pesticides, fertilizers, and weed killers in yard.
· Leaving litter on the ground after a party or overflowing trashcans.
· Detergents from washing the car or dumping out dirty mop water.
· Petwaste-not picking up after pets.
· Sediment from construction sites.
· Paint and other household chemicals.

Activity
This activity is designed to give students a clear visual of a watershed system and connect the idea that whatever happens on land (construction, pollution, impervious cover) affects nearby waterways like creeks and rivers.  

1.  Set up the model.  Fill spray bottles with water, set out figurines, place container below model so water drains into container.  

2. Have students gather around the model.  Spray water on the model to show how water flows from land to creek.  Discuss how some of the water may enter holes and sinkholes and permeate underground to our aquifer.  Next, build an Austin community using figurines.  Landmarks to consider: Dog park, Zilker park, construction site, neighborhood, fast food restaurant, shopping center/mall, small farm, factory with point source pollution.
3. Discuss areas of impervious/pervious cover on model or potential sources of pollution.
4. Pass out situation cards to students to read aloud to group.  After each card, have a student recap the story and identify the watershed pollutions in each.  
5. Before adding the pollution to the model, discuss where the particular pollution would be found within the community.  
6. Once all the stories have been read, predict water flow after rainstorm.  Discuss storm drains, pervious/impervious cover and aquifer pollution.  
Option 2:  Mini Watershed Model
1. Students will work in groups to demonstrate similar concepts learned from the large watershed model. 

2. Each group receives a blue tray, mini watershed model, bag of figurines, type of pollutant, and a worksheet. Students work together to build their unique watersheds and complete the worksheet.

3. Hint: Have the students prop the top of the model on the edge of the blue tray so the runoff will travel down to the lake. 

Conclusion and Solutions
1. After the “rainstorm” on the watershed model, students should have noticed that the pollution was carried from the land downhill to the water.  Although the rain washed away chemicals from the land, the creeks and river are concentrated with organic and toxic substances.  
2. Change in Austin starts with individuals and families.  Students can brainstorm on how they might change family habits to keep their house and yard pollution free.  Give students clean creek challenge booklets and explain the game.  Below is a chart that highlights Austin’s pollution problems and solutions: 
	Problem
	Solution

	Weed killers-harm amphibians and wildlife in creeks
	Hand pull weeds, properly dispose of chemical containers.

	Pesticides – Toxins to kill insects can also harm humans and wildlife.
	Treat fire ant mounds with hot water.  Use organic pest control methods such as predatory insects, bT, or a garlic pepper spray on plants.  

	Dog Waste/sewage-may carry harmful pathogens that cause diseases in humans and other mammals.
	Pick up after your pet.

	Fertilizer – nutrient pollution causing algae blooms and low dissolved oxygen
	Plant native to reduce the amount of water and fertilizer needed.  Keep a compost pile to use as fertilizer.  Add compost tea.  

	Construction Debris – Dirt and sediment washes into creeks clogging fish gills, killing aquatic plants and insects
	Place sediment barriers or tarps over sand and silt piles.  Plant rain gardens near street to catch organic pollution and extra sediment.  

	Car chemicals – car soap, car oil, paint
	Wash cars on lawn to filter soap.  Use kitty litter to absorb oil then throw away.  Recycle oil at a service station.  

	Toxic household cleaners
	Pour dirty water down the sink to be treated at a wastewater facility. Choose non-toxic cleaners like vinegar or borax. Take toxic paint and chemical to the hazardous materials recycling center. 

	Litter
	Keep a trash bag in your car, secure garbage bin with lid and bunji cord, clean up yard with guests after a party.  Recycle, reuse, reduce.  


Extension

Middle School Modification

Watershed PowerPoint (www.keepaustinbeautiful.org/campusresources)

· Introduction is coupled with the PowerPoint, which is used as a tool to discuss concepts at a more advanced level if desired. Visual aids are included to highlight concepts.
· Information and hints are in the notes at the bottom of each slide.

Additional Resources
· www.cleansweepusa
· Watershed locator - http://coagis1.ci.austin.tx.us/website/find_your_watershed/viewer.htm
· Austin’s Creek Watershed Data - http://www.ci.austin.tx.us/watershed/learn_ws.htm
· Austin Biofiltration Pond to clean polluted runoff near Town Lake - http://www.keepaustinbeautiful.org/blog06112011
· City  of Austin watershed and water quality FAQs - http://www.ci.austin.tx.us/watershed/wq_faqs.htm
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