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Objectives:
· Understand that urban waterways, like living organisms, require certain things to be healthy

· Identify (physical, chemical, and biotic) characteristics used to gauge the health of a waterway

· Analyze data to determine the health of a local creek

Supplies: water test kits, jars with water samples, collection nets, magnifying jars, forceps, thermometers, Is the Creek Clean or Polluted? And Testing the Water handouts (provided by City of Austin, Watershed Protection Department), and Texas Watch Intermediate Student Water Quality Monitoring Guide.
Activities:

DISCUSSION
What signs does a doctor use to determine a person’s health? Just like a doctor a scientist looks for clues to determine the health of a waterway. What are clues a scientist would look for to determine the health of a waterway? Create chart recording answers (see sample in background). 

WATER QUALITY – CREEK OBSERVATIONS

1. Does the water look clean or dirty? Do you think the water is polluted? Why? Discuss the differences between clean and polluted. 

2. Have students complete the Creek-A-Book activity in the Patch Pals Activity Booklet. 

WATER QUALITY - BIO INDICATORS/AQUATIC BUGS

· Visit local creek to collect macroinvertebrates/aquatic bugs. Setup boundaries and distribute equipment (bug viewers and forceps). 

· Have students wade in the water for 15-20 minutes to collect bugs. Students should turn over rocks to find bugs.

· Setup containers with samples of organisms in each. (remind students to be careful to not squish the bugs with the forceps)

· Have students’ identify the organisms and complete the “Is Your Creek Clean or Dirty?” worksheet.

· Discussion: According to the biotic indicators evaluate the water quality of the creek. Did we find some ‘critters’ that were tolerant to pollution? Somewhat tolerant? Sensitive? What do they tell us about the water quality of the creek? What would it mean if there were no living organisms in the water? 

· Making Connections

a. These organisms are part of a community. What is the role of the specimens in the community? What are parts of the community aren’t found in the water (people, birds, raccoons, etc.). How does the community relate to the students (aesthetic, food, recreation, source for water)

b. Introduce the word “adaptation”; ex: frog croaking, hard exoskeleton of a dragonfly. What kind of use adaptations does the aquatic life we collected have? Have students brainstorm an adaptation they would like to have if they lived in the creek.

WATER QUALITY – CHEMISTRY

· Being scientist means conducting test, gathering information/data, and knowing what the data means. Today you are going to be scientist by comparing different kinds of data. 

· Visit local creek to collect water samples. If a local creek is not accessible bring in water samples to be tested. (When collecting samples rinse the container with the creek water to ensure accurate results and no contaminants.) Using samples students will determine the health of a waterway: 

· Demonstrate the proper way to test for pH on a sample of water. Then have students complete pH test for their sample. Repeat with each parameter. See Testing the Water for specifics on conducting each test. 

· Use the Texas Watch Intermediate Student Water Quality Monitoring Guide to determine the importance of each test. 

Background

	Signs a doctor looks for to determine the health of a patient
	Clues a scientist looks for to determine the health of a waterway (water quality parameters)

	Temperature
	Temperature

	Pulse
	Dissolved Oxygen

	Blood Pressure
	Turbidity/Clarity

	Reflexes (physical)
	pH

	X-Ray/MRI
	Pollutants/Litter

	Urine Sample (chemical test)
	Salinity

	
	Flow Volume

	
	Odor

	
	Surface Appearance

	
	Nitrogen

	
	Bio indicators (presence of fish or macroinvertebrates)

	
	Plant Life


Pollution and Watersheds (provided by City of Austin, Watershed Protection Department)
Most everyone has washed family cars, seen litter on the sidewalk, or walked a dog. In urban settings, car wash detergent, litter, animal waste, paint, and oil are present on the street but we sometimes fail to make the connection between land pollution and water quality. All land is in a watershed. When water runs over the land during a rainstorm, it picks up whatever can be dissolved or carried by water and flows into the local creek, river, or lake. This water is referred to as “runoff”, and can increase pollution in local creeks if land in the watershed is polluted. The land, and what is done to it and on it, greatly affects the quality of water in a water body. 

Land use changes the land from its natural state, and as a result, can impact the watershed and water quality. Farming can increase amounts of sediment, pesticides, fertilizers, and animal waste in runoff. Factories and industries can cause acid rain from smokestacks, toxic substances, and temperature changes in local water sources. Inadequate sewage treatment can increase bacteria and nutrients, causing algae blooms and plant overgrowth in creeks and a health hazard to swimmers. Residential neighborhoods can contribute litter, hazardous waste from automobile fluids, household cleaners, fertilizers and pesticides. 

One of the largest impacts of land use to the health of the creeks happens gradually with urbanization. If you look out the window, you might see lots of concrete: driveways, sidewalks, streets, curbs, parking lots, and buildings. This is what is called “impervious cover”, surfaces that do not allow water to soak through them. Many years ago, the same land was natural and undeveloped. It used to be that rainfall landing in the area ran off slowly over the native plants or was absorbed into the earth; and there were fewer pesticides, herbicides, and other pollutants than used today. Today, rainwater is more likely to fall on impervious cover, where it cannot be absorbed. The water runs quickly into gutters and stormsewers and directly into the local creek. This sudden rush of stormwater runoff destroys the natural functioning of the creek and its ecosystem and increases the likelihood that pollutants will enter the water from liquids that are spilled on paved surfaces (such as oil or household cleaners), trash, and other pollutants. 

Solutions to these urban storm water pollution problems require participation by everyone. Homeowners can help by carefully following directions when applying pesticides and fertilizers, using biodegradable products whenever possible, cleaning up pet waste, not disposing of household wastes in the street and fixing oil leaks in vehicles. 

Along with non point source pollution, land use changes can have significant impact on a region’s water resources. Investigating what happens to these materials after they enter the drainage systems is vital to understanding what happens to our water supplies and aquatic wildlife and plants. 
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