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Overview
In this lesson, students will be introduced to what happens to our water once it leaves our homes, schools, and local businesses. This lesson will serve as an introduction to these concepts prior to their field experience where students will explore wastewater management resources. As a part of this preliminary study, students will learn what this term means, how our local infrastructure works to process our wastewater, what practices and methods can help to ensure the integrity of our water before returning back to the environment, and how our wastewater practices can have an impact on the health of our water.

Lesson Length: 
60 Minutes


	DESIRED RESULTS
Essential Questions
· What is wastewater?
· How can our daily choices affect its quality and treatment?
· How can responsible wastewater management help protect our water resources?

Learning Outcomes
Students will know:
· Wastewater sewage is a combination of residential, business, and industrial customers from a city.  
· What happens to their used water after it goes down the drains in their home and school.
· How pollutants get into our wastewater and water supply via household hazardous wastes and FOGS (fats, oils and grease) and how they can take action by only flushing the three PPP's.
· Proper wastewater management can have a significant impact on the health of our water and our choices and management practices can reduce these negative impacts before it returns to the environment. 

Learning Targets for Students
· I can explain where our used water goes after it goes down the drains in our homes, schools, and businesses.
· I can examine how treating our water and returning it to the environment supports the health of our watershed for all users.
· I can communicate the choices I can make to reduce my impact on our wastewater systems. 



	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.

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
· Wastewater Studies slide deck
· Student journals
· Stand Up, Hand Up, Pair Up activity directions
· Pencils
· Projector
· Timers (1/group)
· Drinking glasses (4/group)
· Toilet Paper (2 squares/group)
· Tissue (1/group)
· Baby wipe (1/group)
· Oil
· Clean water 
· Spoons (4/group)
· Bucket/jug for dirty water
· WRF pre-tour flyer
· Optional: Dental floss, cotton balls, coffee grounds, napkins, or any solid objects!
	ASSESSMENTS
· Teacher observation
· Small group discussion
· Journal pages
· Exit Tickets



	VOCABULARY
· Biosolids
Organic matter that is recycled from sewage, especially for use in agriculture. Microorganisms metabolize solid organic matter, before it is dried and then used on crops in Central Oregon. Our biosolids in Bend are "Class A", which means they can be used by the general public.

· Evaporation
The process of turning from liquid into vapor.  

· Groundwater
Water located beneath the ground that fills empty spaces like cracks and spaces in soil, sand, and rock. It is stored in and moves slowly through geologic formations of soil, sand, and rocks called aquifers.

· Pathogens
Bacteria, virus, or other microorganisms that can cause disease.

· Percolation
The process of a liquid slowly passing through a filter, such as porous rocks and soil. 

· Wastewater
Used water (sometimes called sewage) that flows down indoor drains in homes, schools, and businesses.

· Wastewater (sewer) Collection System
All the wastewater/sewer pipes and pumps that collect and transport the used water from our homes, schools, and businesses to the Water Reclamation Facility (WRF) for treatment.

· Water Reclamation Facility (WRF)
Where Bend's dirty/used water is "reclaimed" to be processed, cleaned, tested, and safely returned to the water cycle.



ENGAGE
Time: 5-10 Minutes
· Slide 1 - Warm-Up Activity 
· As students enter the classroom, provide students with their journals and direct them to the slide on the projector that includes our warm-up prompt: Which materials do you think can go down the drains in our homes, schools, and businesses? Why do you think only these items are okay? Have each student write or draw down as many ideas as they can either independently or with a table buddy. 
· Slide 2-3 – Lesson Two Learning Objectives and Essential Questions
· Once student groups have completed the warm-up, review our essential questions for the day that we will work to answer together: 
· What is wastewater?
· How can our daily choices affect wastewater quality and treatment?
· How can responsible wastewater management help protect our water resources?

EXPLORE
TIME: 15-20 Minutes
· Slides 4-7 – Warm Up Reflection with Stand Up, Hand Up, Pair Up!
· To begin our lesson, students will reflect on their warm-up using the cooperative learning structure Stand Up, Hand Up, Pair Up! Review the directions for the reflection activity with students and have them begin to mingle about the room with their journal. 
· Use a key word, phrase, or sound to let students know it’s time to find a buddy to discuss the first question.
· After 1-2 minutes, instruct students to find a new partner and discuss the next question.  
· After going through all questions, have students return to their seats. Review the warmup questions as a class to discuss what can and should not go down drains.
· Slides 8-11– Introduction to Wastewater
· Once students have reviewed their warmup, have them take a seat to reflect as a class. Explain to students that many people are unaware of not only how water gets to our community, but also what happens to it after we use it! 
· Today’s lesson will give us some important information about how what goes down our drains, our wastewater, is managed and treated and how what we put down there can have an impact on the path of water in our community and the health of our water.
· Ask students what they know about the term wastewater and then provide them with the definition. Share that wastewater is all the used water (sometimes called sewage) that flows down indoor drains in homes, schools, and businesses. 
· Have students consider what happens when our water goes down the drain in our homes, schools, and businesses and explain that anything that goes down our toilets, sinks, showers, and more ultimately ends up in a place called the Water Reclamation Facility (WRF). 
· Show a picture of the WRF. Explain that this journey from any building in our city to the WRF can vary depending on how far it is from the facility and if it needs to go through a lift station (which students were introduced to in the virtual tour in our previous lesson!). 
· Each day in Bend we have about 6.2 million gallons of water that head to the WRF through our wastewater collection systems which are all the wastewater/sewer pipes and pumps that collect and transport the used water in our community. 
· Show students the sewage pipes we have underground that help us transport our wastewater to the Water Reclamation Facility.
· As it is being transported to the WRF through our pipes, remind students that some of this water will need to go through a lift station which they saw on their virtual tour in the last lesson. 
· Ask them what they remember about these lift stations and why they are needed for our wastewater. While some of this wastewater can get automatically transported by gravity to the WRF, innovative technology like lift stations play an important role in getting sewage to the WRF when lower areas of land makes it challenging to get there by gravity alone! 
· The picture of the lift station is right near the Bend Whitewater Park. 
· Once it gets lifted and moves through the pipes to the Water Reclamation Facility. 
· Slide 12 – The Process 
· Show the steps that wastewater goes through to be cleaned and returned to the environment.
· The first step is to remove all trash and large materials out of the wastewater. That gets taken to the landfill.
· The WRF creates two byproducts: reclaimed water and biosolids.
· The entire process at the WRF is to separate solids from liquids and clean them so they can both be re-used.
· After the microorganisms break down our sewage water, they create an amazing byproduct called biosolids. 
· Slide 13 – WRF Virtual Tour
· To help students become familiarized with the WRF processes and what materials should go down our wastewater drains, watch the Water Reclamation Facility Virtual Tour. As students are watching the video, have them listen out for what can be put down our drains and why!
· Ask them to cross off anything on their list that cannot go down the drain
· Once students have watched the video, have them share anything they heard can go down the drain.
· Consider why the PPPs (poop, pee, and paper) and our used water are the only acceptable items to put into our wastewater systems.
· Slides 14-17 – Wastewater Byproducts 
· Share how part of this cleaning process includes removing pathogens from our wastewater using microorganisms so it can once again be used. Show students the video of the microorganisms to see them in action! 
· Show the picture of the biosolids and describe how this byproduct of the microorganisms creates nutrient-rich organic materials which can later be used as a fertilizer for farms and gardens in our community. Have students watch the video on “What are Biosolids?” to learn more about biosolids and their benefits.
· Explain how another byproduct of the WRF is the water that is treated and reclaimed as a part of the treatment process which is stored in the Hatfield Ponds. 
· Show the picture of the ponds and share how the ponds not only help water return to the environment but also serve as a wetland habitat for a variety of birds. 
· Communicate to students how proper wastewater management can have a significant impact on the health of our water and watershed and how our choices on what we put down our drains can help water return more quickly to the environment!

ELABORATE
TIME: 15-20 Minutes
· Slide 18 – Wastewater Experiment
· Explain to students that to understand the impact that non-PPP items can have in preventing water from returning to the environment, we’ll conduct an experiment to see what happens to them in our sewer systems! 
· In today’s experiment, we will be exploring how toilet paper, q-tips, baby wipes, and oil interact with our wastewater and how each of their disposals can help or hinder water flowing to our water reclamation facility. 
· Have students look at the four items we will be testing today and hypothesize which of these items they think will break down the best in our wastewater systems on page 2 of their journal.  
· Break students up into small groups of four and provide them with the four drinking glasses. Fill each glass with about 1/3 of the water ensuring each cup has an equal amount. Add the toilet paper squares, tissue, baby wipe, and a drop of oil to each of the glasses and have each group set a timer for 60 seconds. 
· Once everything is set up, begin the timer and have each student stir each cup with a spoon for the 60-second time period. As students are stirring, have them observe how each material is breaking down in the water. 
· Once the timer is up, have students record their observations in their journals on page 1. Ask students if they observed any of materials starting to break down. 
· After students record observations, conduct an additional trial by stirring all of the cups again for 60 seconds. Repeat the procedure and have students record their observations once again in their journals on page 2. 
· Following these two trials, have students write down their conclusions from the experiment at the bottom of page two. Afterwards, ask them what they noticed about each material during each trial and if their hypotheses were correct. 
· They’ll likely notice that nothing besides the toilet paper has broken down in the water! Given this information from the experiment, have students consider what this means for our wastewater collection systems and the ability for water to get treated, reclaimed, and return to the water cycle. Remind students that the oil in the water can eventually solidify just like they saw in the picture from earlier in the presentation.
· If time permits, have the class can conduct another round of testing with four different materials. Some ideas on what materials can be tested have been included in the material list.  

EXPLAIN
TIME: 5 Minutes
· Slide 19-22 –Impacts on Water Reclamation 
· Help guide students to answer “what might happen if we put these materials down the drain?” and ask specifically why materials like medicines, oils, household chemicals, paint, or baby wipes would have an impact on our sewage systems. 
· Lead them to the answer that our wastewater systems are only able to handle these specific items and that other items can lead to blockages which can be costly to fix, cause sewage backups, and prevent water from efficiently getting treated and reclaimed. 
· Additionally, when we put hazardous pollutants into our sewage systems, such as medicines or chemicals, it can have an impact on the health of the water being returned to the environment as part of their reclamation processes and the biosolids created as a byproduct of cleaning the water. 
· Show photos of sewer lines in the City of Bend that had FOGs (fats, oils, and greases) in them which caused challenges in having water get to the WRF! 
· Ask students to share how they noticed water being reused as a part of the WRF processes in the video and remind them how the treated wastewater eventually ends up in the Hatfield Ponds which are known as evaporation and percolation ponds. 
· Remind students that the water that ends up here will eventually reenter our environment through the water cycle because of the pond water evaporating and percolating into our groundwater or being used by nearby golf courses or farms as irrigation water. 
· Ask students to share what they remember about groundwater’s interconnectedness to our surface water and why returning water to the environment plays an important role in the health of our water and watershed. 
· After they share their ideas, explain to students that when we prevent blockages (like the FOGs in the picture!) and keep our pipes efficiently flowing, it will ultimately help water be returned to the water cycle more quickly and be able to be used by other watershed users, such as fish and wildlife.
· Explain that when we keep our water clean from chemicals and pharmaceuticals, we are also helping keep the water that returns to the environment cleaner!


EVALUATE
TIME: 5-10 Minutes
· Slides 23-25 – Essential Questions Review and Water Reclamation Tour Preparation
· Gather students back up to reflect upon their learning from the day and revisit the essential questions at the beginning of the lesson in a think-pair-share activity. Have students use information throughout the lesson, video, and experiment to provide evidence and insight for answering these questions. 
· After this reflection, remind students that our next lesson will be together at the WRF! Explain that while we are visiting this place there will be specific information we will need to know, as well as certain expectations to follow in order to help us be as safe as possible throughout this space. 
· Share the WRF expectations and ensure each student has a WRF pre-tour flyer to take home to their family. 
· Exit Ticket Instructions and Cleanup Procedures
· To evaluate learning from the day, have students complete the Exit Ticket on page 3 of their journal as a formative assessment for future lessons. Review the instructions for how to complete it with students and share any cleanup procedures following the completion of their assessment.

	Extension Ideas
· How can we help maintain our sewer systems throughout the City of Bend? Explore the City of Bend’s Sewer Maintenance Awareness brochure to learn more!
· Find out more information about the City of Bend’s wastewater utility services by visiting their website here.
· Curious about the lift stations? Watch this video here to learn about the newly improved Colorado Sewer Lift Station!
· Learn about the sewer line that goes across the Deschutes River by watching this video here!
· Find out more information about the City of Bend’s wastewater utility processes by visiting their website.
· Want to learn more about the microorganisms that play an important role in our wastewater treatment processes? Watch this Microorganisms in Wastewater Treatment video!
· What is suitable to go down the drains at our homes, schools, and businesses? Watch the video Don’t Flush It to help your students remember to only put the PPPs down the drain!
· What are biosolids, and how does what you put down the drain impact the quality of this valuable byproduct? Learn more by watching the videos The Value of Biosolids and Biosolids Are Valuable Resources for Communities.



	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
· Exploring Water with Young Children. Ingrid Chalufour and Karen Worth, 2005.

Websites
· American Water Works Association - http://www.awwa.org/waterwiser/
· Project WET - http://www.projectwetusa.org/
· The Groundwater Foundation - http://www.groundwater.org/
· River Rangers Tool Kit - https://www.startwithabook.org/sites/default/files/river-rangers-toolkit-national.pdf 

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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