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Citizen Science 2.0
30 Minute Lesson
Suggested Grades 6-12
All seasons

2	Produced by the Cuyahoga Valley Environmental Education Center
3675 Oak Hill Road, Peninsula, OH 44264
What’s in the Water?
Background
Water quality is measured using many physical, chemical, and biological assessments. In this lesson, students will be introduced to five water chemistry tests that they can perform using the Citizen Science water quality kits from the Cuyahoga Valley Environmental Education Center (CVEEC). This activity is designed to familiarize students with pH, nitrates, phosphates, dissolved oxygen, and turbidity and their relationship to the local watershed. They will begin to understand acceptable test value ranges based on the diagrams provided. Furthermore, the lesson plan is designed to encourage students to make connections between water quality and the biological community. At the conclusion of this activity, students will be familiar with common water chemistry tests and causes of poor water quality as it relates to the Cuyahoga River and other Ohio waterways.
Essential questions
· How can we determine if water is safe for human consumption or recreation?
· How is the biological community affected by pH, nitrogen and phosphorus influxes, dissolved oxygen levels, and turbidity?
Learning objectives
Students will:
· Understand how water chemistry data can help quantify the health of a stream.
· Make predictions about the cause and effect of certain water chemistry conditions.
Materials
For instructor:
· Computer access
· “Indicators of Water Quality” PowerPoint presentation
· [bookmark: _GoBack]Indicators of Water Quality handout key
For each student:
· Indicators of Water Quality handout
· 

Lesson overview
	Activity
	Estimated duration

	Opening questions
	5 minutes

	Indicators of water quality presentation
	15 minutes

	Handout
	10 minutes

	Total
	30 minutes


Key concepts and vocabulary
Dissolved Oxygen (from the United States Environmental Protection Agency (EPA)):
the amount of oxygen that is present in water. Water bodies receive oxygen from the atmosphere and from aquatic plants. Running water, such as that of a swift moving stream, dissolves more oxygen than the still water of a pond or lake.
Nitrates (from the EPA):
Nitrogen, like phosphorus, is a critical nutrient required for all life. Nitrogen can occur in rivers and streams, lakes, and coastal waters in several forms including ammonia (NH3), nitrates (NO3) and nitrites (NO2). These forms of nitrogen occur naturally in the environment at various points of the nitrogen cycle. Nitrogen is a common ingredient in commercial fertilizers.
pH (from the EPA):
a measure of how acidic or basic (alkaline) a solution is. It measures the hydrogen ion (H+) activity in a solution, and is expressed as a negative logarithm. The pH measurements are given on a scale of 0.0 to 14.0. Pure water has a pH of 7.0 and is neutral; water measuring under 7.0 is acidic; and that above 7.0 is alkaline or basic.
Phosphates (from the EPA):
Phosphorus, like nitrogen, is a critical nutrient required for all life. The most common form of phosphorus used by biological organisms is phosphate (PO4), which plays major roles in the formation of DNA, cellular energy, and cell membranes (and plant cell walls). Phosphorus is a common ingredient in commercial fertilizers.
Turbidity (from the EPA):
a measure of the cloudy condition in water due to suspended solids or organic matter.
 Activities
Opening questions (5 minutes)
Ask students the following questions:
· What determines the health of a stream?
· What are some ways we can determine stream health?
Indicators of water quality presentation (15 minutes)
Present the “Indicators of Water Quality” presentation to acquaint students with water chemistry tests they can perform using the Citizen Science water quality test kits provided by the CVEEC. Encourage students to take notes on the five water quality indicators presented using the handout provided. The presentation can be used to simply introduce pH, nitrates, phosphates, dissolved oxygen, and turbidity as measures of water quality or can be a tool to discuss what levels students should expect when testing a local waterway. Hypothesis can be formulated by viewing the imagery within the presentation to make informed predictions on the quality of the waterway students are going to test. Predictions should be informed by the presence of possible sites for pollution including agricultural fields or industrial plants.
Handout (10 minutes)
The second page of the handout contains a cause and effect worksheet that evaluates students’ understanding of the water quality indicators. Have students complete each example to assess if students can connect water chemistry tests to pollutants and other biological processes. Bear in mind that there may be multiple causes or effects for the indicators listed and there is flexibility in the answer key provided. Students should be encouraged to contribute other possible causes and effects where applicable. The handout is meant to emphasize that the water chemistry indicators are all connected.
Teaching objectives
· Provide background knowledge of water chemistry
· Discuss connections between water chemistry and biodiversity
 Ohio’s Learning Standards
	Grade
	Topic
	Sub-Topic
	Code

	7
	Life Science
	Cycles of Matter and Flow of Energy
	7.LS.2

	9-12
	Physical Science
	Study of Matter
	PS.M.3

	9-12
	Biology
	Diversity and Interdependence of Life
	B.DI.2

	9-12
	Biology
	Diversity and Interdependence of Life
	B.DI.3

	9-12
	Chemistry
	Structure and Properties of Matter
	C.PM.2

	9-12
	Environmental Science
	Earth Systems
	ENV.ES.1

	9-12
	Environmental Science
	Earth’s Resources
	ENV.ES.3

	9-12
	Environmental Science
	Global Environment Problems and Issues
	ENV.GP.2

	9-12
	Environmental Science
	Global Environment Problems and Issues
	ENV.GP.9

	9-12
	Physical Geology
	Earth’s Resources
	PG.ER.3


 Next Generation Science Standards
	Grade
	Topic
	Sub-Topic
	Code

	6-8
	Life Science
	From Molecules to Organisms: Structures and Processes
	MS-LS1-5

	6-8
	Life Science
	Interactions, Energy, and Dynamic Relationships in Ecosystems
	MS-LS2-1

	6-8
	Life Science
	Interactions, Energy, and Dynamic Relationships in Ecosystems
	MS-LS2-4

	6-8
	Life Science
	Interactions, Energy, and Dynamic Relationships in Ecosystems
	MS-LS2-5

	6-8
	Earth and Space Sciences
	Earth and Human Activity
	MS-ESS3-3

	9-12
	Life Science
	Ecosystems: Interactions, Energy, and Dynamics
	HS-LS2-6

	9-12
	Life Science
	Ecosystems: Interactions, Energy, and Dynamics
	HS-LS2-7

	9-12
	Life Science
	Biological Evolution: Unity and Diversity
	HS-LS4-5





Teacher Copy
What’s in the Water?: Indicators of Water Quality
Name_____________________________________________________		Date ________________
Each indicator of water quality has a known acceptable value given the environmental conditions. Make predictions about the cause and effect of a measured increase or decrease for each indicator listed. Complete the relationship by choosing one phrase from the “cause” list and one from the “effect” list. There may be more than one correct answer.
	Cause
	Effect

	Agricultural runoff
	Fish die-off

	Decreased temperature
	Decrease in photosynthesis and increase in temperature

	Recent storm event
	Increase in biodiversity

	Increased erosion
	Algal blooms



	Cause
	Indicator Measured
	Effect

	Increased erosion
	Decrease in dissolved oxygen
	Fish die-off

	Decreased temperature
	Increase in dissolved oxygen
	Increase in biodiversity

	Recent storm event
	Increased turbidity
	Decrease in photosynthesis & increase in temperature

	Agricultural runoff
	Increase in limiting nutrients (nitrogen or phosphorus)
	Algal blooms





What’s in the Water?: Indicators of Water Quality
Name_____________________________________________________		Date ________________
Take notes on the following water chemistry tests:
pH
Nitrates and Phosphates
Dissolved Oxygen
Turbidity

What’s in the Water?: Indicators of Water Quality
Each indicator of water quality has a known acceptable value given the environmental conditions. Make predictions about the cause and effect of a measured increase or decrease for each indicator listed. Complete the relationship by choosing one phrase from the “cause” list and one from the “effect” list. There may be more than one correct answer.
	Cause
	Effect

	Agricultural runoff
	Fish die-off

	Decreased temperature
	Decrease in photosynthesis and increase in temperature

	Recent storm event
	Increase in biodiversity

	Increased erosion
	Algal blooms



	Cause
	Indicator Measured
	Effect

	
	Decrease in dissolved oxygen
	

	
	Increase in dissolved oxygen
	

	
	Increased turbidity
	

	
	Increase in limiting nutrients (nitrogen or phosphorus)
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