Oregon Coast Education Program

Grade Band: High School

Watershed Walk 
Developed by Tom Gaskill, Jamie Fereday & Jenna Kulluson
Time requirement:  Part I – 45 to 90 minutes of prep time, 1 class period for field experience; Part II - For optional inquiry project: Allow one class period for development of questions and analysis, Class time for investigating the issue (could be one or many depending on the questions being asked), and class time to work on reports or present results to the class.  Additional OCEP resources provide activities that would help students collect data and investigate particular issues leading to project-based learning.
Summary of Activity:  After taking a pre-test about watershed knowledge and learning about the water cycle (if students are not familiar with the water cycle or need a refresher, see The Water Cycle activity in the 6-8 grade band), students learn about why watersheds are important with a PowerPoint presentation and engage in an introduction field activity on school property (or somewhere nearby) to learn about the local watershed.  This introduction activity serves as a starting point for different activities & inquiry projects to better understand the local watershed. 
Standards Addressed: H.2L.2; H.2E.4; H.3S.1, H.3S.2, H.3S.3
Goal:  
Students will learn, and investigate issues surrounding their local watershed and related features. 
Specific Objectives:

· Students will be able to name their home and/or school watershed
· Students will be able to identify the main body of water closest to their home and/or school.
· Students will be able to define at least four features of a watershed (e.g., rivers, creeks, soils, vegetation, slope, etc.)

· Students will be able to describe how the water cycle and watersheds are connected.

· Students will be able to describe at least three things people do which have a negative effect on watersheds.  

· Students will be able to describe at least three things they can do that have a positive effect on the watershed.
· Students will conduct a scientific inquiry project to learn more about the local environmental issues surrounding their watershed.
Vocabulary:  (See glossary in Additional Resources section)
watersheds, estuaries, upland zone, riparian zone, aquatic zone, water cycle, evaporation, condensation, precipitation, runoff, erosion, permeable, impermeable
Required Materials:  
· Computer & projector with internet access viewable by whole group

· PowerPoint “Why care for the watershed?”
· Copies of the student worksheet “Watershed Walk”

· Pencils

· Clipboards/binders (a sturdy writing surface for the walk)
· Field safety equipment (first aid kit, cell phone/radio, necessary paperwork, etc.)

· Related videos (optional; e.g., Bill Nye the Science Guy “Rivers & Streams”)
· Cameras (optional)

· Art supplies (Optional field drawing/sketching activity)

· Supplies needed for optional Inquiry project (this will depend on individual projects).
Prerequisites: Students should be familiar with the water cycle.  It is appropriate to use “The Water Cycle” activity located in this unit, a similar activity, or a review.  
………………………………………………………………………………………………………………………………………
Background 
(See the PowerPoint “Why Care for Your Watershed?”)
Water is a local issue no matter where you go in the world.  Everyone needs water to survive and everyone is located within a watershed.  Watersheds provide natural resources such as hydropower, fisheries, wood products, soil for agriculture, food for wildlife, commerce, places to live, jobs and recreation.  Estuaries, those places where rivers meet the sea and fresh and salty waters mix, are among the world’s most productive natural habitats and coastal watersheds often feed those special places.  

Watersheds are defined as the area of land where all the water that is under it or drains off of it goes into the same place.   Watershed boundaries are defined by high ridges of land.  Large watersheds are made up of small sub-basins or tributary watersheds that define where each smaller tributary is located within the larger watershed (i.e., Coquille River watershed contains many tributary watersheds like the North Fork Coquille watershed, the Middle Fork watershed, etc.).    Typical watersheds can be divided into upland (forest or grassland), riparian (streamside) and aquatic (pond, lakes, marshes and wetlands, estuaries) zones.  

The water cycle plays an integral role in the functioning of watersheds around the world, supplying fresh rain water through the power of the sun.  The sun’s heat drives evaporation from the ocean, ice, snow, plants and soil transporting water vapor to the atmosphere.  Water vapor forms clouds by the process of condensation.  From there, precipitation falls back to earth on mountains, lakes, rivers, forests, urban and rural areas.  The water that falls into a common watershed basin will eventually drain to the same area.  Runoff describes water moving through the watershed from high points in the mountains down to aquatic zones.  The rate at which runoff occurs depends on the types of surfaces (e.g., forested areas, paved roads, streams, wetlands, agricultural fields, roofs of houses, etc.) and how the water interacts with that surface.  Runoff, among other things, over time has shaped the structure of terrestrial areas forming the physical structure of watersheds through the process of erosion.  Surfaces that are permeable (e.g., fields, forests, gravel driveways, etc.) allow the water to soak in and filter through the soil to roots or down bedrock to supply the groundwater system where water can reside for many years.  These surfaces play an important role in the filtering of water and can often remove pollutants.  Impermeable surfaces (e.g. paved areas, roofs, culverts, etc.) cause water to runoff more quickly rather than soak in and slowly move through the watershed.  
Preparation

· Using either the EPA Surf your Watershed site, Google Earth, and/or a similar interactive map, locate the school’s watershed and become familiar with the features of that site.  Google Earth provides different layers and types of maps as well as linked photos which can either be interesting and useful for students or a distraction if the user is unfamiliar with these features.  

· Review the PowerPoint “Why Care for the Watershed?” located in the resources folder.  If desired, edit the slides so they are customized to the local watershed (i.e., insert photos or maps of the local area where there are photos of Charleston, OR.).  Extra background information is located in the notes section of the slides as well.  There are a number of slides in the presentation some of which do not need to be covered to understand the field experience; determine which ones will be used.  Slides 1-8 provides introduction to watersheds through describing the structure, function and how they are connected with the water cycle Slides 9-18 describe how and in what ways humans have altered different components of the watershed.
· Scout out an appropriate watershed walk on school property or nearby.  This unit focuses on local field experiences so students can become familiar with the connected watershed.  Time the walk beforehand and make a list of stops for the walk questions that highlight features of the watershed (streams, culverts, forested areas, parking lots, fields).  Try to find an area where students can have a vantage point of the watershed (hills to streams) for the first question.  The questions are listed below in the activity description with tips on answering them in the field with students. 
· Print the “Watershed Walk” worksheet located in the resources folder and gather necessary pencils, clipboards, etc. 
…………………………………………………………………………………………………………………………………………
Part I – Watershed Walk Description
Introduction: In the classroom- “Why Care for the Watershed”

Begin this introduction by using an interactive mapping website.  On an overhead projector guide students through finding the local watershed by asking them the series of questions:

· What state/county/city/street is our school located in/on?

· Looking at the map- Describe the area and features around us? (e.g., near a stream, middle of the city, surrounded by hills, etc.)

· Can you locate the closest body of water to our school from the map?

· While navigating the map- Where does that body of water eventually go?  
Which streets/cities does it flow through?  Where does it meet the ocean?

· Where does that body of water start?  Can it be traced to its source?
After the class has determined what watershed the school is in and where the closest body of water is start the “Why Care for the Watershed” PowerPoint or optional video.  Be sure to answer questions as they arise.  Inform students that they will be using this information during the following Watershed Walk field experience.  


Main Activity: In the field- “Watershed Walk”

Give the students the worksheet, and make sure they have a sturdy writing surface, a pencil and appropriate clothing for being outdoors.  This is a guided inquiry walk where the students will be directed on their walk, but will be answering the questions based on the previous introduction activity to the water cycle and watershed.  As an instructor, planning stopping points that will visually help students to answer the question is an integral part of guided inquiry as well a short context for why the group is focusing on that area (i.e., “We stopped here to look at this particular body of water/plant/surface.  What do you notice about it? What is different about it than the last water/plant/surface we looked at?  Why does it matter?”)
1. Describe the highest point in the watershed around the school.  Where does the water falling on this side of that high point end up?
Find a vantage point or an area around the school where students can have a good view.  After locating nearby or distant hills ask them to imagine where raindrops falling on that hill could go.  This may be a good time to remind them of the water cycle.  Ask the students to review the stages of the water cycle (Evaporation, Condensation, Transpiration, and Precipitation) and explain what happens at each. 
2. Describe the streams in the area.  Are they meandering and open to sight?  Are they straightened (ditched) and sometimes in pipes or culverts?
Walk along a river or stream, if possible.  A “natural” water feature may be too far away for this walk and here it is appropriate to discuss where it is.  Locate drains and culverts running under streams and discuss where that water is flowing to and the potential impacts of how these are designed.  Students should notice that streams and rivers are often meandering if left to their own devices while many ditches and culverts are straight for easier city planning (think of the city block system).  
3. What were the land surface types that you noticed during this walk?  Make a list.
Surface types can include:  forested areas, riparian vegetation, fields, tracks, parking lots/roads, sidewalks, trails, gravel, roofs, wetlands, etc.
4. List some things that you noticed in this watershed that could have a negative effect on the watershed?(think of the ability to catch, hold, and sloooowly release water, or the quality of the water traveling through)
Students can think of the water cycle and how water travels through a watershed.  This is a good question for talking about runoff and how different surface types listed above may affect how water moves through the water cycle.  Other answers can include pollution runoff, erosion from a loss of vegetation, etc.
5. List some things that could be done to make a positive effect on this watershed. (think of the ability to catch, hold, and sloooowly release water, or the quality of the water traveling through)
Ask students what the effect is of having vegetation around the school.  Plants, especially native plants, help hold soil together around streams and hills preventing fast runoff and erosion while promoting filtering of water.  Other responses can include: not dumping into storm drains (as it probably drains to a stream), allows for habitats beneficial for wildlife, or permeable surfaces like fields or gravel (instead of excess pavement) to allow for filtering, etc.  

Conclusion:

At the end of the walk, have students share something new they learned about that day, or what they found interesting and why.  From this discussion, students should come up with some questions they might want to answer as a group research project or inquiry (optional- see below for more information).  
Part II - Inquiry Project: 

Students should work in groups of 3-5 to come up with a question, investigate the issue, and write a report or present their findings detailing the conclusions they have reached.
· Examples of inquiry questions could include, but are not limited to: 

· What effect does stream structure have on water quality (straight streams with culverts vs. meandering)? 

· What kind of animals might make use of the habitat around our school?

· Of the types of vegetation near our school, what percent is made up of native species?

· Students should review the question with you and come up with ways in which to “test” the question in order to answer it. Make sure to keep in mind the amount of time that it would take for them to gather the data needed to answer their question and alter the question accordingly.

· Use additional resources from the OCEP modules to help guide students.  If a sufficient number of students would like to investigate riparian vegetation it may be appropriate to lead a class-wide activity that helps students understand how that kind of data is collected. Remember that it may be necessary to revisit their original question to see if it is still sufficient. 
· Allow students time to collect necessary data and collaborate with group members.
· Each group (or individual student) should write a report that includes: 

· The question and why it is relevant to a study of their watershed
· Hypothesis

· Multiple ways in which they might go about answering the question, which they decided to use, and why
· Data collection methods

· Data collected

· Method of data analysis, representations of that analysis (i.e. Graphs)

· Discussion of results

· Conclusions

· Recommendations

· Personal reflections on the question, the issue that it brings to their attention, how they could have gone through the process differently, and what they will do differently in their everyday lives to address the issue. NOTE: Each student should write this personal reflection. All reflections should be included with the report if the group is only submitting one report.

Assessment

· Grade the worksheets for completeness and level of inquiry and responses
· Have students draw a visual of the local watershed indicating where the nearest body of water is, what watershed the school is located in, the habitats and surfaces surrounding the school, what path a stream/culvert takes.  
· Students can construct a visual demonstrating the features of the local watershed integrated with the steps of the water cycle.  This would include the school and local features as well as the ocean and larger streams, rivers and lakes making up the surrounding area.  
· Grade inquiry project reports for completeness, thoughtfulness, spelling, and grammar. You can also have the students rate each other’s contribution to the project.

· Have students present their reports/results of their inquiry project to the class or another class.
Adaptations & Extensions

· Have a local watershed council visit the school with a watershed table.  See the field trip resources folder for more information.  

· Use activities from the two OCEP modules to investigate the watershed.  
Additional Resources:
Glossary  

· Aquatic zone- the places that are always wet in a watershed (streams, rivers, bays, etc.)
· Condensation- the process of water in gas form turning into a liquid
· Erosion- the washing away of soil, rocks, etc. by water and wind
· Estuaries- a place where fresh water and salt water mix
· Evaporation- the process of water turning from liquid to gas
· Impermeable- does not allow water and liquids to flow through
· Permeable- allows water and liquids to flow through 
· Precipitation- when water turns from gas to liquid and falls to the earth 

· Riparian zone- the vegetation and community directly surrounding a stream or river
· Runoff- describes water moving through the watershed to a common drainage point

· Upland zone- land that is of a higher elevation, above the water of a stream, estuary or ocean.
· Water cycle- the process by which water is continually processed through the ocean, atmosphere, watershed, streams, rivers, estuaries and back to the ocean
· Watershed- the area of land where all the water that is under it or drains off of it goes into the same place; boundaries are defined by high ridges of land
Standards Addressed
H.2L.2- Explain how ecosystems change in response to disturbances and interactions. Analyze the relationships among biotic and abiotic factors in ecosystems.
H.2E.4- Evaluate the impact of human activities on environmental quality and the sustainability of Earth systems. Describe how environmental factors influence resource management.
H.3S.1- Based on observations and science principles formulate a question or hypothesis that can be investigated through the collection and analysis of relevant information.

H.3S.2- Design and conduct a controlled experiment, field study, or other investigation to make systematic observations about the natural world, including the collection of sufficient and appropriate data.

H.3S.3- Analyze data and identify uncertainties. Draw a valid conclusion, explain how it is supported by the evidence, and communicate the findings of a scientific investigation.
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