Watershed Part 2
IAP for People and Plants

This unit is developed as the second part to previous unit focused on the states of matter and water cycle. In part one; students were introduced to home water sheds and water and home water usage practices. Part 2 will focus on neighborhood watersheds and structures that prevent runoff. Students will look at different pollutants that contaminate watersheds. 

Day 1: What is Runoff?
Objective:
· Students will describe what runoff is and why it would contribute to water pollution.
· Student will describe the effect of solid, porous and semi porous surfaces in water absorption.

· Student will describe how vegetation prevents erosion.
Materials:
Pretest prior to beginning unit

Milk carton 
Sand, soil and plaster of Paris 
Water bottles for pouring water 
Plastic trays

Graduated cylinders

Ziplocks with sand and soil prepared ahead of time

*Make plaster of Paris molds with a slope in the bottom of a milk carton a couple of days prior to beginning.
Procedure:
1. Give students pretest prior to beginning the second half of this unit.
2. Have students gather together and start the hands on inquiry looking at the concept of runoff. Students will investigate the question “Will more water come from or run off of land with a surface from cement, sand, or soil?”

(This investigation will look at the concepts of runoffs, porous surfaces, erosion, and the role that vegetation plays in erosion. Students will be introduced to the topic of rain gardens in the next lesson.) 

3. Students will make their predictions and back this with their reasoning.

4.  Step through this inquiry using the Runoff Worksheet. You will need to show students how to measure a liquid at eye level and how to use a graduated cylinder. Do the Plaster of Paris model to model how this is done.

5. Complete the inquiry and the questions provided on Runoff Worksheet.

6. Review the answers after inquiry.
Day 2- Film Fest on Different Topics (Rain Gardens, Green Roof, Rain Barrels, etc)

Objective:
· Students will look at different types of water absorption methods for the prevention of runoffs.

Materials:
· On holttaylor3.weebly.com/water-conservation.html are some short youtube clips on rain gardens, rain barrels, green roofs etc.
· Science Writing Journals for writing of note about structures to include: rain gardens, rain barrels, green roofs, etc
Procedure:

1. Today, we are having a Film Fest. The purpose of this Film Fest is to look for some additional structures you might want to include in your home watersheds. These structures will help with having less runoff water. Lower runoffs means less pollutants getting into the water. Your goal is to come up with structures you can include for the prevention of runoffs.
2. Check out holt-taylor.com for links to videos on rain barrels, rain gardens, Watershed Demo https://youtu.be/1cEPz5qNLyg
3. How to build a watershed https://youtu.be/g9gorwznzGI

4. http://water.epa.gov/polwaste/wastewater/
5. Students will jot down ideas on the prevention of runoffs. These ideas can be added to their home watersheds later. Some examples of structures to include are the green roofs, rain barrels, porous surfaces and rain gardens.
a. Finishing the Film Fest has students begin to discuss structures they would include on their home plans. 
**Later students will work with their community (table groups) and think of ways they can incorporate these structures with their classmates into their design. 
Day 3- Speaker Judy Krebs Clermont Soil and Water
This presentation will include a watershed and a demonstration of how pollutants get into our water. Judy will be bringing a watershed and use kool-aid for demonstrating how pollutants travel into streams. She stresses the natural water flow pattern (ditches into streams, streams into creeks, creeks into lakes and rivers, rivers into oceans). 
Day 4-6 Engineer a Design of a Neighborhood Water shed.

Objective:
1. Students will design a neighborhood watershed incorporating more water containment structures (rain barrels, green roofs, and rain gardens).

2. Student will incorporate these structures on their individual models and add it to the group model. 
Materials:
Students will use their individual models adding structures to their model
Materials for creating rain barrels, green roofs, porous surfaces, and rain gardens- This list comes from student ideas.
Procedures:
Engineering- 
PART A: Students design their individual watershed incorporating the structures presented in the film fest. 
Problem is that their water reservoir is getting a lot of pollutants and the community has hired engineers to develop a water containment system that prevents pollutants and run off from entering the streams

· Add features within their homes.  Rain gardens, planting of trees, grasses, green roof, porous surfaces.

PART B: Students design a neighborhood water system between their houses. Students are given a larger tin and will combine their individual watershed into a larger watershed. 
Have students test the water flow of their system to see where the water is wanting to pool and revise as needed. You might want to use stone to direct the water’s path. 
Day 7- Students Design a Tool for Evaluating their Community Watershed.

Objective:

Students will design a tool to evaluate the effectiveness of their watershed.
 This is completed after students have completed Part A of this project so they can focus their idea as to what is an effective watershed.
Materials:

Tool designed by students
Student watershed models
Procedure: 

1. Students are gathered at the carpet and shown a picture or model of a watershed and brainstorm ideas of what would make their watersheds effective. They go back to their communities and brainstorm a list of ideas. 

2. Students are then gathered and a class list is compiled for developing a rubric. This is completed prior to beginning so students can think about further constructing their watershed.

3. A rubric is developed using student ideas and for further teacher direction (if needed). 

4. Students will use this rubric to evaluate their watersheds and two other communities in the class.
Day 8 and 9- Mapping of Their Watershed Design using a Grid Map
Objective:
Students create a two dimensional grid map of their community watershed.

Students will be able to locate on the grid where various structures are located.

Student will identify on their grid map and watershed possible areas for pollution to occur and will place a red flag in those areas.  
Materials:
Student community watersheds (11in by 17 in)

White drawing paper (11in by 17 in)
Grid map model example
Red flags

Papers and extra bowls for students to trace

Procedure:

1. Review with students features of a grid map. Show an example of a grid map and have students locate various things on the map. Practice writing how to state where things are located. (i.e. The pool is located in A4.)

2.  Demonstrate to students how to begin to draw their watersheds. Students can actually use bowls and cups from the classroom supplies to trace on their papers since the watershed is the same size as their paper.

3. Have students map their community watershed and come back together. Explain how to set up a grid and have students draw this grid on their maps. Student will locate their houses 

4. Discuss the possible problems with pollution in these areas. Students will look at the possible areas where pollution could occur. 

5. Students will view Globster on Water Pollutants and Guyana pictures.
Looking at their models students collaborate with their community members and will place a red flag in those areas where water pollution may be a concern. Pollutants may include litter, oil, soil, manure, herbicides and pesticides, septic systems, fertilizers, salt, and non-porous surfaces.
6. Students will map their potential areas of concern using a red flag. 

Day 10: Students Complete a Post Test and Share their Watersheds with other Classroom Communities.
OTHER EDUCATIONAL MATERIALS FOR CLASSROOM RESOURCES 

Materials for reinforcing vocabulary:


Quizlet developed for vocabulary


Cards with vocabulary terms and definition for use in Word Nerd
Other Resources:

Booklets from Science A to Z- see list below.

· Guided Reading Books from Science A to Z
1. Algae Blooms Science A to Z Focus Book

2. People and Water

3. Water Everywhere
Jeopardy Game John Smith Chesapeake Bay

Magic School Bus-Wet All Over (18 minutes video) found on YouTube
Action Component

Monitoring of School’s Creek Bed and

Introduction to Citizen Sciences River Quality
The next step to this action component is to look into local teacher education in the testing of streams. Greenacres is a local agency that has volunteers water testing on Saturdays. Being able to identify common organisms and safe water testing that can be performed appropriate for third graders may be beneficial. Having students look at healthy organisms under a microscope after collecting water samples would be beneficial. Students will test the local creeks looking at nitrates and phosphates (however cost of testing and hazardous materials need to be considered).
Our Science Fair is coming up in February and having students display their watersheds and to have a part of this display to allow other communities to look under microscopes would prove to be beneficial and fun!  
Runoff Inquiry

Question: ______________________________________________________________________________________________________________________________________________________________________________

Hypothesis or I predict: ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Materials:

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Procedure:

Prep work

1. For each group of students, cut off the top of two milk cartons and then cut out one side. One will be for the plaster of Paris mold and the other will be used for both the soil and then sand.  

2. You may want to prepare a soil and a sand bag for students to easily grab during this inquiry.

3. A couple of days prior create a mold of plaster of Paris in the bottom of a small milk carton. The mold should be sloped toward the cut off side.

PART 1

1. Starting with the Plaster of Paris mold, slowly pour 30 ml of water over the model and catch any runoff into the plastic container. Pour the runoff from the plastic container into the graduated cylinder and record your findings. Make any observations about particles found in the plastic tray in the runoff. Record these observations.

2. Repeat for the soil and sand samples. When placing the soil and sand into the bottom of the milk cartons, be sure to slope the land trying to make this slope similar to the plaster of Paris mold. Be sure to pour the water slowly. Measure the water trying not to include sand and soil particles. Record your findings in the observations section. 

PART 2
1. Now repeat the above procedure for each sample using 60 ml of fluid but pouring quickly. You will not need to measure your fluid but record your observations of the water found in the plastic container. 
Observations for PART 1:

After pouring 30 ml on each surface, record the amount of water that ran off into the plastic container.
	Runoff Water
	Concrete
	Soil
	Sand

	Amount of runoff water (ml)
	
	
	


Runoff observations PART 1: Are there any color changes or particles noticed in the runoff water?

Plaster of Paris Observations: ____________________________________________________________________________________________________________________

Soil Observations:

____________________________________________________________________________________________________________________

Sand Observations:

____________________________________________________________________________________________________________________
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Runoff observations PART 2: Are there any color changes or particles noticed in the runoff water?

Plaster of Paris Observations: ____________________________________________________________________________________________________________________

Soil Observations:

____________________________________________________________________________________________________________________

Sand Observations:

____________________________________________________________________________________________________________________

Draw a bar graph showing the amount of runoff water from PART 1.

Title _______________________________________

	


Results: What did you find out? (Claims and Evidence)

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Name _____________________ Community Name________________

Watershed Evaluation Runoff Tool

There was a torrential downpour of rain, now you will evaluate how effective your watershed was in absorbing water and preventing flooding. Calculate your community points for being able to handle water. For each box circle the total points for that box.

	Rain garden
Number of rain gardens ________

3 points for each rain garden

___________________________
	Ditch
Number of ditches ________

4 points for each ditch

___________________________

	Rain barrel
Number of rain barrels _______
3 points for each rain barrel 

_____________________________
	Streams
Number of streams ________

5 points for each stream

___________________________

	Green roof
Number of green roofs ____________

4 points for each green roof

__________________________
	Lakes/ Rivers/Ponds

Number of lakes/ponds ________

5 points for each lake/pond

___________________________

	Trees 
Number of trees______________

Two points for each tree

____________________________


	Sloped land

If your land is sloped and rocks on the slope. Award your community 7 points

___________________________

	Trees on a hillside 
Give your team 5 points if you have any tree located on a hillside to prevent erosion.

_________________________
	Groundwater 

Extra containers for ground water

________________________

Give your group 2 points for each
______________________________

	Rocks in ditches
If your rocks line a ditch give your team 5 points

________________________________
	Team Work

Did your team collaborate and work well together if so give your team 10 points.

 ___________________________


Other features included in your model are: ______________________________________________________________________________________________________________________________________
Total points for our community (include your number sentence or equation):
______________________________________________________________________________________________________________________________________
Looking at the evaluation tool, write at least three changes you can make to your watershed so it will be more effective. _____________________________________________________________________________________________________________________________________
______________________________________________________________________________________________________________________________________
Make the following changes and calculate your new final total 

______________________________________________________________________________________________________________________________________
Name your community watershed- What community name would be good for a water conservation community?

______________________________________________________________________________________________________________________________________
Name _________________________ Community _______________________

Grid Mapping Activity

Where are the houses located on your watershed?
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Where are the rain gardens located on your map? ___________________________________________________________________

Where are the trees located on your map?

______________________________________________________________________________________________________________________________________

Where are your lakes, ponds or rivers located?

______________________________________________________________________________________________________________________________________

Do you have surface water?_____________________

If so where is it located? ___________________________________________________________________

Are there any other structures that on your map that we have not included? Write their location. ___________________________________________________________________

Part 2 Standards

Earth Science Content Standards:

1. Earth’s nonliving resources have specific properties.

2. Some of Earth’s resources are limited.

Social Studies Standards

CS 5 Daily life is influenced by the agriculture, industry and natural resources in different communities.

CS 6 Evidence of human modifications of the environment can be observed in the local community.

CS 9 Members of local communities have social and political responsibilities
CS 10 Individuals make the community a better place by problem solving in a way that promotes the common good.

