What’s in Your Stream? (Lesson Plan)
(A Survey of Water Quality in Pennsylvania Streams) 

Suggested Grade Level: 9-12

Overview

In this lesson students will learn about the impact of the environment on the rivers and streams in Pennsylvania through online resources and scientific investigation of water quality through hands-on fieldwork. The suggested time frame for this lesson is three 50-minute class periods.

Standards Statements

4.1.10 A
Describe changes that occur from a stream’s origin to its final outflow.

4.1.10 B
Explain the relationship among landforms, vegetation and the amount and speed of water.

4.1.10 C
Describe the physical characteristics of a stream and determine the types of organisms found in aquatic environments.

4.1.10 E
Identify and describe natural and human events on watersheds and wetlands.

4.3.10 B
Explain how multiple variables determine the effects of pollution on environmental health, natural processes and human practices.

4.3.10 C
Explain biological diversity as an indicator of a healthy environment.

4.8.10 C
Analyze how human activities may cause changes in an ecosystem.

Content Objectives

Students will know that

1. a watershed is a land area through which water drains.

2. a watershed’s shape is determined by the surrounding terrain.

3. people’s actions affect the quality of a watershed.

4. the physical characteristics of a stream determine the types of organisms found there.

Process Objectives

Students will be able to

1. describe a watershed and discuss how it affects water quality.

2. identify causes of changes and pollution in the water of a stream.

3. accurately follow directions and complete water testing.

4. collect aquatic insects and identify them using the chart and pictures and come up with an index value.

5. analyze differences in the water quality of a stream.

Assessment Strategies

1. Evaluation of water testing and participation in class discussions.

2. Observation of student’s participation in the data collection process.

3. Presentation on causes of pollution in streams.

Materials

· Large sheets of paper for class discussion (Part 1)

· Water testing kits for testing nitrates, pH, chloride

· Thermometer suited for use in a stream

· Waders or clothing suitable for wading in streams

· Gathering nets for catching aquatic insects

· Sieves, white dishpans, magnifying glasses

· Worksheets for recording information and clipboards

· Plastic jug for used water-testing chemicals

· Biotic Index Card and key to orders of aquatic insects

Multimedia

· Cobbs Creek Video
· Penn State College of Agricultural Sciences “Watersheds” Pamphlet
http://pubs.cas.psu.edu/freepubs/pdfs/uh149.pdf
· Locate Your Watershed
http://cfpub.epa.gov/surf/locate/index.cfm
· Biotic Index Card 
http://sftrc.cas.psu.edu/LessonPlans/Water/PDFs/BioticIndexCard.pdf
· US Geological Survey (USGS) USGS Fact Sheet, Monitoring Our Rivers & Streams
USGS at http://waterdata.usgs.gov/nwis/qw
· USGS Water Science for Schools, Common Water Measurements
http://ga.water.usgs.gov/edu/characteristics.html
· The Stream Study
http://wsrv.clas.virginia.edu/~sos-iwla/Stream-Study/StreamStudyHomePage/StreamStudy.HTML
· Effects of Urbanization on Water Quality
http://ga.water.usgs.gov/edu/urbansed.html
Procedures

Part 1: Introduction (1, 50 Minute Class Period)
1. Begin the lesson by asking students if they have a river, creek or stream near their homes and where they think the water comes from that enters the stream. You may have the students review the “Watersheds” pamphlet the day before class (http://pubs.cas.psu.edu/freepubs/pdfs/uh149.pdf). 


2. Watershed Discussion:

· Divide the students into groups of 4 or 5. 

· Provide each group with the student handout, “Watershed Discussion” and the US Geological Survey’s (USGS) “Monitoring Our Rivers and Streams” document from http://pubs.usgs.gov/fs/fs-077-02
· Have the students locate their watershed (http://cfpub.epa.gov/surf/locate/index.cfm)


Give the students 25 minutes for discussion on the questions below. Each group should identify a recorder to take notes and have the group prepared to share what they talked about. 

Questions:
What is the watershed like that surrounds your school/community?

How do people affect their watershed?

What factors affect your water quality?

What can be done to reduce our impact on watersheds? 

For example: What happens when a new shopping center is built in your town? (Resource: http://ga.water.usgs.gov/edu/urbansed.html) What happens when there is a large farming community? What happens when a waste site is built nearby?


3. Conclude the discussion by having students share their conclusions with the class by writing major ideas on a poster size paper for each group to hang in the classroom and wrap up by asking what can be done about the problem.

Part 2: Water Testing (1, 50 Minute Class Period)

1. Share the Cobbs Creek video either as a group or have students view it on individual computers.

2. Discuss water quality testing with the class. Read over the teacher notes and lesson and review the processes of water testing and biotic indexing. Share the USGS, “Common Water Measurements” handout (http://ga.water.usgs.gov/edu/characteristics.html). You may also review “The Stream Study” site (see Multimedia for URL) for collection techniques and illustrations of macroinvertebrates. The site also has a sample record and assessment card for macroinvertebrates that could be  used to collect data.

3. Determine which students will be doing what tests. Divide them out so that everyone has at least one job. Have the students who will be doing the chemical testing practice on tap water. This will give them some practice following the directions included in each testing kit and you can address any problems ahead of time. 

4. Review with students how to use the insect collecting equipment and review the aquatic insect key and biotic index card (http://sftrc.cas.psu.edu/LessonPlans/Water/PDFs/BioticIndexCard.pdf). Note: You may want to print the cards in color to see the insects characteristics. 

5. Choose a local stream that you would be able to visit and perform testing on both near its headwaters and after it has passed through agricultural land and pastures, for example. Make sure you can prepare all of the materials ahead of time. Optional: If you do not have a nearby stream, you may want to use real-time data from the USGS at http://waterdata.usgs.gov/nwis/qw.

Part 3: Collection (1, 50 Minute Class Period)

1. Take the students to the stream near its headwaters (or visit the USGS web site in Part 2) and get them started on their testing. (Everyone should know what to do from the previous class.) Stress safety making sure that nobody gets hurt getting in and out of the stream. Also make sure that all used chemicals are deposited in the plastic jug (which should be labeled "toxic"). 

2. Have students carefully record all of their information. Monitor the students to be sure that they are performing the tests correctly. As they are collecting their data, have the students talk about what they are finding and how it is important.

3. While at the site have the students informally share the data they have collected and discuss whether the stream/river/creek is polluted and why.

Part 4: Group Presentations (1 or 2, 50 Minute Class Periods)

1. Using groups of four or five have students create a presentation using PowerPoint or other medium to show the results of their data collection including major issues and future directions.
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Water Quality Survey (Teacher Notes
)
Introduction

Water quality is something that we should all be concerned with. Water is the most basic element needed for life to exist. Streams, in particular, are homes to countless kinds of wildlife, fish, and aquatic plants. They also give us a place for boating, swimming and fishing. Many streams having headwaters in forested areas are of fairly high quality near their source. However, as streams meander along their paths to rivers, bays and oceans, they are impacted (usually negatively) by humans. We are going to test the quality of this particular stream near its source and downstream after it has been impacted in various ways. We can then hopefully identify some of the causes of changes in the stream (if there are any) and come up with some ways to prevent water quality damage.

Class period before going to the stream

Determine which students will be doing what tests. Divide them out so that everyone has at least one job. Have the students who will be doing the chemical testing practice on tap water. This will give them some practice following the directions included in each testing kit and you can address any problems ahead of time. Review with students how to use the insect collecting equipment and review the aquatic insect key and biotic index card (http://sftrc.cas.psu.edu/LessonPlans/Water/PDFs/BioticIndexCard.pdf). 

Explain that the aquatic insects are divided up into 3 classes. Class I is the group that is most sensitive to pollution. Class III insects are the most pollution tolerant. Therefore the more insects found in the stream from Class I and II, the higher the quality of the stream. The lower the quality of the stream, the fewer the Class I and II insects, because they cannot live in that environment. Review the formula on the biotic index card and how to use it.

Visiting the Stream and Testing

Optional: If you do not have a nearby stream, you may want to use real-time data from the USGS at http://waterdata.usgs.gov/nwis/qw.

Take the students to the stream near its headwaters and get them started on their testing. (Everyone should know what to do from yesterday.) Stress safety making sure that nobody gets hurt getting in and out of the stream. Also make sure that all used chemicals are deposited in the plastic jug (which should be labeled "toxic"). Make sure they record all of their information. Monitor the students to be sure that they are performing the tests correctly. Especially work with the students doing the biotic index helping them to ID the insects and letting them know when they have enough to count them. Collecting a total of 15-20 insects should be plenty for accuracy. After making sure all of the data is collected, load all of the equipment and head for the second testing site, which should be downstream of possible polluting areas.

Repeat all testing at the second site having the same students do the same testing. They may want to do something different, but results will be most accurate if the same ones do the same tests. Have students record all data collected. After gathering all the data and gathering up all the equipment, have all the groups share their information with each other so everyone has all of the information. They can then use the data to answer the questions on the worksheet.

Reviewing Worksheet

The correct answers to the questions on the worksheet will vary with the results of the water testing and the area you live in. The pH and alkalinity may increase if the stream flows from a shale area into a limestone area. It may also change if there is some type of industry that can impact it. The temperature will most likely increase downstream, especially if the stream moves from a forested area into an open area where the sun can warm it. If the stream flows into a small dam and across an over a spillway, the temperature will also rise. This rise in temperature affects the wildlife in the stream. Trout, especially native trout, are sensitive to higher stream temperatures and this concerns many people. Students may be able to suggest planting trees and brush to shade the streams to help with this problem.

If the stream flows through agricultural areas, the nitrates may be high. Students should be able to point our fertilizers as possible sources for this. They may also be able to suggest some things farmers can do to prevent this pollution. These can include using buffer strips, avoiding over-fertilizing, avoid spreading of manure on frozen ground, and using grassed waterways.

The biotic index, then, uses nature only to gage the quality of the stream. You will most likely see a reduction in the biotic index. After answering the questions, the students should be able to see why the reduction happened.

Conclusion

"This concludes testing our stream. Hopefully you can see that we do impact the quality of our streams. The biotic index alone showed that we do cause a change in the species of organisms present by our activity. I also hope that you see some of the specific causes of water quality problems and that you will do your part to minimize stream impairment."

Evaluation

1. Have students fill out the worksheet after taking the water quality samples, answering all the questions.

2. Collect and evaluate.

Student Handout (Watershed Discussion)
You will have 20-25 minutes for discussion. Each group should identify someone to take notes. Everyone should be prepared to share what you talked about. You may want to refer to the “Watersheds” pamphlet and the US Geological Survey’s (USGS) “Monitoring Our Rivers and Streams” document. You may also locate your watershed (http://cfpub.epa.gov/surf/locate/index.cfm) for your discussion. If you need more space write on the back of this page.

Questions:


1. What is the watershed like that surrounds your school/community?



2. How do people affect their watershed? 

(To answer this question think about the following scenarios: What happens when a large shopping center is built in your town? What happens when there is a large farming community? What happens when a waste site is built nearby?


4. What factors affect your water quality?




















5. What can be done to reduce our impact on watersheds? 


� Lesson Adapted from “Water Quality Survey” Lesson Plan prepared by James I. Over, Northern Bedford High School/Agriculture (http://sftrc.cas.psu.edu/LessonPlans/Water/WaterQualitySurvey.html)








