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Overview
In this lesson, students will learn about the major impacts of outdoor water usage in our local community and why knowing this information is important for the health of our watershed. As a part of the lesson, students will explore water conservation methods that can be utilized in outdoor settings and explore resources that can be utilized to minimize our impact on the freshwater resources needed for a variety of watershed users.

Lesson Length: 
60 Minutes



	DESIRED RESULTS
Essential Questions
· How can the way we use water outdoors have an impact on our watershed?
· What water conservation practices can be used to monitor our usage and reduce our impact?

Learning Outcomes
Students will know:
· Freshwater is a vital and limited resource. 
· The majority of home water use, around 60%, occurs in the summer for lawn and garden watering.
· Specific practices and technologies can be utilized to conserve water in our homes and communities.

Learning Targets for Students
· I can identify how water is a vital and limited resource.
· I can analyze water use outdoors to determine ways to conserve the most water.
· I can communicate choices I can make to reduce water consumption in my everyday life. 



	ASSOCIATED STANDARDS
Next Generation Science Standards
5-ESS3-1: Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.

5-ETS1-2: Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem. 

Oregon Social Sciences Standards
5.12: Describe how technological developments, societal decisions, and personal practices affects sustainability in the United States.

Oregon English Language Arts Standards
5.W.9: Draw evidence from literary or informational texts to support analysis, reflection, and research.

5.SL.1: Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 5 topics’ and texts, building on others’ ideas and expressing their own clearly.



	LESSON MATERIALS
· Outdoor Water Conservation slide deck
· Pencils
· Student journals
· Large Post-it note or whiteboard
· Map of schoolyard (See map your schoolyard instructions in lesson 4 folder)
· Colored pencils/markers
· Clipboards
· Cones or something to create a game boundary
	ASSESSMENTS
· Teacher observation
· Small group discussion
· Student journal exercises
· Exit ticket



	VOCABULARY
· Evaporation
The process of turning from liquid into vapor.  
· Impervious Surface
A surface that does not allow water to infiltrate into the ground.

· Limited Resource
Something that is not very great in amount, range, or degree.
· Pervious Surface
A surface that allows water to infiltrate the ground.
· Plant Water Need
The amount of water needed for a particular landscape and the plants within it. 



Lesson Prep:
· Create a map of the school’s schoolyard and add to page 2 of the journal
· Replace Slide 17 with the new map

ENGAGE
Time: 10 Minutes
· Slide 1 - Warm-Up Activity 
· As students enter the classroom, provide them with their journals and direct them to the slide on the projector that includes our warm-up prompt: What are some ways that you use water outdoors at your home or school? Write down as many ideas as you can!
· Slides 2-3 – Essential Questions
· Once students have completed the warm-up, review our essential questions for the day:
· Why is water considered a limited resource, even though it covers most of Earth?
· How is our water use outdoors connected to our local watershed?
· What conservation practices can be used to reduce our outdoor water use? 
· Slides 4-8 – Water Conservation Review Game
· Prior to our lesson, we will review any of the previous lesson’s concepts through a quick game! Share slide 4 to show the directions for the game and use slides 5 through 7 for the game questions. You can adjust any of the questions based on misconceptions noted in the previous lesson’s exit ticket. 
· Most of Earth’s freshwater is frozen and hard to access. (True)
· Showers use the most amount of waters indoors. (False – toilets)
· Conserving water can help save money and energy. (True)
· Show students the graphic on slide 8 and have them discuss with their table group if they remember from our previous lesson what percentage of water is used indoors versus outdoors.
· Advance the slide to reveal the answer and share with students that around 60% of our municipal water use is outdoors.
· Share with students that with water being such a limited resource globally, there is a lot of attention on water conservation practices and how we utilize water outdoors. 

EXPLORE
TIME: 15-20 Minutes
· Slide 9 – Warm Up Review
· To prepare them for our day of learning, have students turn to a partner nearby and share some of the ideas they wrote in their warm up. Once they have had a moment to share, ask them to star on their journal page which idea on their list they think uses the most amount of water outside. 
· Write down some of these ideas on a large Post-it note or whiteboard.
· Slides 9 -11 - Outdoor Water Usage in the Municipality
· Show slide 10 to see if students listed any of the uses shown. 
· Discuss with students some ways we use water outdoors (washing cars, playing in sprinkler, swimming pools, watering plants, etc.)
· Afterward, share with students that most of our outdoor water use, around 60%, is used for landscaping purposes, such as lawn and garden watering.
· Knowing this, ask students to guess when outdoor water use might be highest throughout the year. Show slide 11 to display how water usage is the most significant during the summertime for landscaping and ask them why they think that is. Students will likely recognize that many people in our community grow plants and gardens in the summertime and that it’s significantly warmer and more water will be needed for landscaping because of evaporation. Because of this, it’s particularly important that we only water plants during certain times of the day to reduce water lost to evaporation. 
· Slides 12-16 – Water Conservation Practices
· Watering Schedules - Show students the graphic on slide 12 of the watering schedules and ask them why they think these policies are in place in our municipality. Share with them that these adjustments help curb unnecessary outdoor water use by limiting how, when, and where water is being utilized and avoiding water loss during the hotter times of the day!
· Landscaping - Show students slide 13 and on page 1 of their journal with the WaterWise Landscape Balance graphic and have them share what they notice about the different types of landscapes and their water usage. Ask students what they know about native plants and why they require much less water than other landscape types. Explain how the types of plants we choose, and their plant water need can have a direct impact on the amount of water required for our landscaping needs. By adjusting our landscape type, we can save thousands of gallons of water annually! 
· Show students some examples of low-water use native plants
· Sprinkler Types - ask students what they notice about the different sprinkler types and the daily runtimes suggested by the City. Certain plant water needs require higher water usage depending on the type of sprinkler they use and that being aware of not only our plant choices, but the irrigation systems we have for them can help significantly reduce our outdoor water usage.
· Water Conservation Practices
· Discuss some other outdoor water conservation practices
· Rain Barrels
· Help catch water from rain (or melted snow), so you can store it and use it later! It reduces the amount of water lost on your land and helps conserve water you use from the tap.
· Use a broom
· Sweep to clean sidewalks/driveways instead of spraying them with a hose
· Check for and fix leaks
· If things leak, they are wasting water! Hoses, sprinklers, etc.
· Use a shut-off nozzle
· This way, your hose doesn’t constantly spray water
· Mulch
· Mulch can help soil retain moisture so you can use less water!
· Sprinkler/hose timers
· They will automatically shut off, ensuring you don’t forget and use excess water!
· Don’t water the pavement!
· Ask if they think it’s very efficient for sprinklers to be watering grass/plants AND pavement
· No! All the water that hits the pavement (impervious surface) runs off into storm drains/rivers/streams (we will talk about this more in our last lesson on stormwater)
· Throughout all these statistics, water usage is impacted by human demand and our choices, and it takes a community effort to reduce consumption and water needs!

EXPLAIN
TIME: 5 Minutes
· Slides 17-18 – Water Conservation Benefits
· Have students turn and talk to someone nearby to recall some of the benefits of water conservation that we reviewed in our previous lesson. After they have shared some of their ideas, share slide 15 and discuss some of the specifics of these benefits. How do they see water conservation practices impacting our community and watershed? Is there anything else they would add to this list?
· Afterward, show slide 16 and share how conserving water outside would not only be beneficial for the reasons we shared in the previous slide, but it would also benefit threatened and endangered aquatic species, like the Oregon spotted frog and Redband trout, within our watershed. Since the City of Bend doesn’t take water unless there is a demand for it, water can be kept instream for these important animals that rely heavily on stream flow! 
· Slide 19 – How is Bend doing?
· Show students the graph of Bend’s population vs water production from 2004-2023.
· Ask students what they notice.
· Although Bend’s population is continuing to increase, water production is showing a slight decline/staying somewhat steady.
· Explain that by making all these small changes in our community, we can have a big impact on the health of our watershed!

ELABORATE
TIME: 20-25 Minutes
· Slide 20 – Map Your Schoolyard
· Map Your Schoolyard
· To further understand outdoor water usage/ways to improve outdoor water use, head outside to tour and map the schoolyard.
· Explain to students that we are going to investigate the landscape of their school and especially look at the landscaping, pervious, and impervious surfaces to see if there are areas they think their schoolyard could change.
· Hand out maps of their schoolyard, colored pencils, and clipboards, and describe the activity (see activity instructions in lesson folder)
· Students will color in different parts of their schoolyard map to see which areas have high water use, low water use, are using efficient watering practices, and areas where they think better water conservation practices could be implemented.
· Have students color code each item in the map key
· Head outside and guide students through orienting themselves on the map
· Encourage students to think about how the landscape of their school could be changed to help minimize water loss.
· Where could a rain barrel go? What about a rain garden? Etc....
· Debrief
· Ask students what they think about their schoolyard.
· What did they discover about the landcover? How do athletic fields play a role in water use?
· Are there any conservation practices already in place?
· Which areas of the schoolyard do you think could benefit the most from conservation practices? Why?
· If you could implement one change to improve water conservation on campus, what would it be and why?
· How do the land cover and water management practices at your school compare to what you’ve seen in your neighborhood or community?
· Why is it important for schools and other public spaces to consider sustainable water management?
· Landscaping Tag (if time)
· With water being such a limited resource in our region and globally, the City of Bend works diligently to ensure water is being conserved in our landscaping and educates the community about making waterwise choices. To help them understand changes they could make to their outdoor water usage, students will play Landscaping Tag! In this game, students will be water droplets trying to stay alive throughout each round depending on the specific landscaping choices. Use the following directions to set up the game and to guide each round, and adjust any of the landscaping scenarios to fit the content being taught:
· Set up a large rectangular boundary somewhere outside of the classroom if possible. If the school does not have a large playing area, you are welcome to do a modified version of this game in the classroom with heel-toe stepping in place of fast walking/running.
· Share with students that the boundary they are standing in represents someone’s backyard. The aim of this game is to try and have as many water droplets as possible standing in the yard by the end of the round. Throughout each round students who are not the water droplets will be “it” depending on specific landscaping choices being made. Each round will be designated by a special start/stop word so students know when to play and when to freeze. This will be a tagging game and guiding students on how to safely tag and move about the boundary area will be helpful before game play. If students are tagged in this game or if they step outside of the boundary, they will take a seat on the ground. 
· In round one, select three students to be “it” and share that they will represent a green lawn that requires a lot of watering. When the game begins, those who are “it” will begin to tag the water droplets for about one to two minutes. After this time, have students evaluate how many water droplets are left out on the game playing field and why so many people were tagged. 
· In round two, have all water droplets stand up and assign two more people to be “it”. Share with students that the homeowner has chosen to water their lawn during the middle of the day and that these new taggers will represent the sun evaporating a lot of the water droplets. When the game begins, those who are “it” will begin to tag the water droplets for about one to two minutes. After this time, have students evaluate how many water droplets are left out on the game playing field and why so many people were tagged. 
· In round three, have all the water droplets stand up and assign one more person to be “it”. Share with students that the homeowner has chosen to water their lawn every day instead of every other day and that the new tagger represents their lawn being overwatered. When the game begins, those who are “it” will begin to tag the water droplets for about one to two minutes. After this time, have students evaluate how many water droplets are left out on the game playing field and why so many people were tagged. 
· In round four, ask students if there are any waterwise choices they think their homeowner could make to reduce their water being unnecessarily used. After students have shared some ideas, explain that in the next round the homeowner had a landscaping assessment completed by the City of Bend. After learning about outdoor water conservation techniques, the homeowners have now implemented an even and odd day watering schedule, are no longer watering between the hours of 9am to 5pm, and switched to a lawn and landscape mix for their yard. Have four of the taggers now become water droplets and play the game for one to two minutes. After this time, have students evaluate how many water droplets are left out on the game playing field and why less people were tagged. 
· In round five, share with students that after another educational session with the City of Bend in which they learned about the benefits of native plant landscaping, the homeowners have completely switched their grass lawn to a high desert native landscape. Have one of the taggers now become a water droplet and play the game for one to two minutes. After this time, have students evaluate how many water droplets are left out on the game playing field and why so many water droplets are still playing. 
· If time permits, the teacher can create any additional scenarios in which the homeowner switches to a different irrigation system, checks their sprinklers for leaks, and implements other waterwise choices to reduce water usage. 
· After the game, have students come together in a circle and share what they noticed about the landscaping choices and how much water was being used in each round. What did they notice once the waterwise choices were being implemented? Do they think these waterwise choices would be easy to implement in our homes, schools, and businesses and which waterwise choices would be easiest to make?

EVALUATE
TIME: 5-10 Minutes
· Slides 22-24 – Lesson Conclusion and Next Lesson Objectives
· At the end of the lesson, have students look back at the Post-it note list of the most significant outdoor water users from the warm-up. Based on what they learned in this lesson, which was the biggest outdoor water user and where do they think they could most easily reduce their water usage outside based on what they learned today? Do they have any ideas they would suggest for their home, school, or a business they know in the community?
· Following this discussion, share with students the topic of the next lesson and then have students reflect on our essential questions from the beginning of the lesson and our lesson content by completing our exit ticket. 

	Extension Ideas
· Check out the City of Bend’s outdoor water conservation and landscaping tips by exploring their website here. 
· Take on a STEM challenge of creating a landscape design! Use the City of Bend’s Landscaping brochure and the Oregon Watershed Approach to Landscape Design booklet to help guide your design choices.   
· If the weather permits, head outside to explore your schoolyard! What types of landscaping are around your school? Is there any specific irrigation being used? What could you suggest to your school to help be more water efficient?
· How are water conservation efforts connected to our threatened and endangered species in the Upper Deschutes River subbasin? Check out the StoryMap Flowing to the Future to learn more about the habitat conservation plan in place to help manage water to support humans, fish, and wildlife. 
· Learn more about water distribution throughout the Earth by viewing the Where We Get Our Freshwater video.
· If their family is a municipal water user, have students log on to the City of Bend’s Water Smart Program at home and explore their own home’s water usage! Have them identify when water is being primarily used, if any leaks have been detected, and any other trends they are noticing in their water usage. 
· Explore Water Saving Tips through the Alliance for Water Efficiency’s website.






	Additional Resources
Books
· Conserve Water – Educators Guide. The Watercourse, Montana State University, Montana, 2000.
· Project WET Curriculum and Activity Guide 2. 0. Project WET Team, 2011. 
· The Complete Guide to Service Learning: Proven, Practical Ways to Engage Students in Civic Responsibility, Academic Curriculum, & Social Action. Cathyrn Berger Kaye, 2010.
· Leadership 101: Developing Leadership Skills for Resilient Youth Facilitator's Guide, Mariam G. Macgregor, 2000.
· Mentoring for Meaningful Results: Asset-Building Tips, Tools, and Activities for Youth and Adults. Kristie Probst, 2006

Websites
· American Water Works Association - http://www.awwa.org/waterwiser/
· Project WET - http://www.projectwetusa.org/
· The Groundwater Foundation - http://www.groundwater.org/
· WaterSense - https://www.epa.gov/watersense
· Alliance for Water Efficiency - https://www.allianceforwaterefficiency.org 

Local Resources
· The City of Bend Utility Department - https://www.bendoregon.gov/government/departments/utilities
· Upper Deschutes Watershed Council – https://www.upperdeschuteswatershedcouncil.org, 541-382-6103
· Trout Unlimited - https://www.tu.org
· Deschutes River Conservancy - https://www.deschutesriver.org
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