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Lesson Title:  Using Water Chemistry as an Indicator of Stream Health

Subject:  Science
Level: Can be adapted to use with: 8th Grade Science, 9th Grade Earth Science, and AP Environmental Science 
Background:

Levels of oxygen, biochemical oxygen demand (BOD), alkalinity, nitrates, nitrites, phosphates, pH, and turbidity provide useful information about the health of a stream.  Stream organisms are less likely to survive when oxygen is too low or when nitrates, nitrites or phosphate, or BOD are too high.  Similarly extremes in pH, alkalinity and high turbidity affect stream life as well. Simple colorimetric assays can be used to quickly estimate these parameters in stream water.  These assays can be easily used by students to learn about water chemistry and its effects on stream organisms.

Prerequisite Skills: 

Students must: 1. Have a basic understanding of water quality and water pollution. 

Fundamental Understanding:

Levels of oxygen, biochemical oxygen demand (BOD), alkalinity, nitrates, nitrites, phosphates, pH, and turbidity in a stream are good indicators of stream health. They affect the organisms that live in a stream.  These parameters can be easily measured with simple colorimetric assays.     
Essential questions: 

Why are concentrations of oxygen, biochemical oxygen demand (BOD), alkalinity, nitrates, nitrites, phosphates, pH, and turbidity important to the health of a stream? 

What are healthy levels of oxygen, BOD, alkalinity, nitrates, nitrites, phosphates, pH, and turbidity?

How are these parameters measured?

North Carolina State Standards:

1.01 Identify and create questions and hypotheses that can be answered through scientific investigations.  

1.03  Apply safety procedures in the laboratory and in field studies.

1.04  Analyze variables in scientific investigations.

1.05  Analyze evidence to explain observations, make inferences and predictions, develop the relationship between evidence and explanation. 

1.06  Use math to gather, organize and present quantitative data resulting from scientific investigations

1.08 Use oral and written language to communicate findings, defend conclusions etc. 

3.04 Describe how terrestrial and aquatic food webs are interconnected. 

3.05 Analyze hydrospheric data over time to predict the health of a water system including: temperature, dissolved oxygen, pH, nitrates, turbidity, and bioindicators

3.06 Evaluate technologies and information systems used to monitor the hydrosphere. 

3.07 Describe how humans affect the quality of water. 

3.08 Recognize that the good health of environments and organisms requires: monitoring of the hydrosphere, water quality standards, methods of water treatment, maintaining safe water quality, stewardship

4.09 Describe factors that determine the effects a chemical has on a living organism including exposure, potency, dose, individual susceptibility, and means to eliminate or reduce effects. 

Purpose:  

1. To understand the importance of water chemistry and its relationship to stream health.

2. To measure levels of oxygen, biochemical oxygen demand (BOD, alkalinity, nitrates, nitrites, phosphates, pH and turbidity in stream water.

Safety Precautions: 

Students should wear gloves and goggles during this lab activity.  Students should thoroughly wash their hands after handling stream water and chemical testing materials.

Materials/Equipment:  Stream water samples, sample bottles, turbidity tube, oxygen meter water test kits (I use Healthy Water Healthy People Watershed Test Kit and/or LaMott GREEN Water Quality Monitoring Kit. The LaMott kit measures coliform bacteria, dissolved oxygen, biochemical oxygen demand (BOD), nitrate, pH, phosphate, temperature and turbidity.   The Healthy Water, Healthy People Watershed Testing Kit measures alkalinity, nitrate, nitrite, pH and phosphate.   
Summary of Activity:  Students will follow the steps of the scientific method for this activity. Students will work in groups of 3 or 4 to measure levels of oxygen, biochemical oxygen demand (BOD, alkalinity, nitrate, nitrite, phosphate, pH and turbidity in water samples

Time Requirement: If each group is assigned a different analytical task, students should be able to complete the analysis of water from both sites within 15 minutes.  Discussing the results and drawing conclusions may take an additional 25 minutes.  If each group analyzes water samples for all parameters, allow at least 60 minutes to collect data and 25 minutes to discuss. 

Assessment: 

Completed data table. 
Homework: Create a compare and contrast diagram for the two fish tanks. Write an essay using this diagram that discusses the results. Draw conclusions on the health of each 

“fish tank ecosystem”.  Speculate on possible causes for the differences between fish tanks. 

Activity: 

1. The teacher will spend one or more 50 minute lessons on the importance of: oxygen, biochemical oxygen demand (BOD), alkalinity, nitrates, nitrites, phosphates, pH, and turbidity to the health of a stream.  Information will be provided on healthy levels of oxygen, BOD, alkalinity, nitrates, nitrites, phosphates, pH, and turbidity.  

2. Students will work in small groups of 3 to 4 students to analyze water samples from two sources.  I use water from two fish tanks.    

3. Students will measure oxygen, BOD, alkalinity, nitrate, nitrite, phosphate, pH and turbidity. 

4. Teacher will circulate, provide guidance and check for accuracy.  

5. Students will complete a data table that compares the results for the two water samples to acceptable levels for each parameter. 

6. After completing the table, the class discusses the results and draws conclusions.

Enrichment/Alternative Activity: If your budget is limited, instead of having each group analyze for all parameters, have each group measure one parameter and share their results with the whole class.  If both types of water chemistry test kits are available, have students compare results between both kits.  For 8th grade students, in the interest of simplicity, you may want to limit the number of types of analyses used to: nitrate, nitrite, phosphate, pH and turbidity. 

Cross-Curricular: Data collection will enhance math skills for creating data tables.  Writing skills will be used in the compare and contrast exercise. 

Resources:

Anonymous.2002. Healthy Water Healthy People Water Quality Educators Guide. The Watercourse International Project WET. Bozeman, MT

Anonymous.2002. Healthy Water Healthy People Testing Kit Manual. The Watercourse International Project WET. Bozeman, MT

Anonymous.2004. Project WET Curriculum Activity Guide. The Watercourse and the Council for Environmental Education. Project WET. Bozeman, MT
http://www.k12science.org/curriculum/waterproj - Explains water chemistry tests and results. 
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Teacher Preparation: 
Set up equipment trays prior to class (one tray for each type of test). Have students measure oxygen levels with fresh water samples. Label samples with the fish tank and date. Label the fish tank to match the sample labels.  
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