
LESSON: WASTEWATER STUDIES FIELD TOUR
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Overview
In this field tour, students will be able to experience and understand the processes that are a part of the water reclamation facility in the City of Bend and how to ensure the quality of this resource in order to return it to our local water supply. Throughout this tour, students will also review the practices associated with maintaining healthy sewer systems, get the opportunity to speak with City of Bend utility professionals, and examine how our wastewater processes can support the health of our watershed systems. Visit HERE for information about scheduling a tour.

Tour Length: 
2 hours and 45 minutes (add time if groups want to eat lunch there)

	TOUR SCHEDULE 
· Student group organization/tour introduction (10-15 minutes)
· Water Reclamation Facility Tour (1.5 hours long tour)
· (Tour Leader): Group 1
· (Tour Leader): Group 2
· (Tour Leader): Group 3
· (Tour Leader): Group 4
· Buffer time/Transition to Hatfield Ponds (10-15 minutes)
· Hatfield Ponds with all groups (45 minutes) 
· Tour wrap-up and transition to buses at Hatfield Ponds (15 minutes)



	DESIRED RESULTS
Essential Questions
· How can our choices have an impact on our wastewater systems and our watershed?
· How can we take care of our water through our wastewater management?
· What technologies can be used to manage our wastewater before it returns to the environment?

Learning Outcomes
Students will know:
· The process by which sewage water is treated.
· A wastewater treatment plant has multiple unit processes with their own role in the treatment process. Working together, when monitored and adjusted, these units produce treated clean high-quality water.
· How water is returned to the hydrologic cycle as a part of the Water Reclamation Facility.

Learning Targets for Students
· I can explain where our used water goes after it goes down the drains in our homes and schools.
· I can examine different ways our wastewater is treated before it returns back to the environment.
· I can describe how water is returned to the water cycle as a part of the Water Reclamation Facility.
· I can communicate how treating our water and returning it to the environment supports the health of our watershed for all of its users. 



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

Oregon English Language Arts Standards
55.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. 

5.SL.3: Summarize the points a speaker makes and explain how each claim is supported by reasons and evidence.



	LESSON MATERIALS
· Optional: Watercolor paper
· Optional: Colored pencils
· Clipboards
	ASSESSMENTS
· Teacher observations
· Small group discussions



	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 business 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: 10-15 Minutes
· Introduction to Wastewater Management Field Experience 
· Gather students and welcome them to their wastewater studies field experience at the Water Reclamation Facility (WRF). Share with students that today’s field experience will provide them with an interactive opportunity to explore the water reclamation facility and the wastewater management tools currently being utilized in our community, as well as some explorative opportunities to examine the water that is returned to the environment as a part of the wastewater management process. 
· Prior to heading out on the field experience, review our essential questions for the day that we will reflect upon at the end of the tour:
· How can our choices have an impact on our wastewater systems and our watershed?
· How can we take care of our watershed through our wastewater management?
· What technologies can be used to manage our wastewater before it returns to the environment?
· Break students up into their four tour groups with their tour leader from the WRF. Have the tour leader introduce themselves and review with students the processes that are part of the wastewater treatment process, the places they will be visiting as a part of the tour, and any safety considerations and expectations necessary for a successful field experience. All students should have closed-toed shoes and layers, and they should be reminded to stick together with the group, keep their hands to themselves, and be a role model for future trips!
· Prior to heading out on the field experience, have all students leave behind any personal belongings on the bus and use the bathrooms. 

EXPLORE
TIME: 1 hour and 15 minutes for tour, 10-15 minutes to transition to ponds
· WRF Tour and Hatfield Ponds
· Have each group complete the WRF tour with their tour leader and ensure each group has 1-2 adults with them at all times. 
· Once each group has finished their tour, have them transition to the Hatfield Ponds to explore where all of the treated water eventually ends up!

EXPLAIN
TIME: 10 Minutes
· Wastewater and the Water Cycle
· Once they have transitioned to the ponds, encourage students to find a comfortable spot to observe the surrounding area. Remind students that the Hatfield Ponds are a series of ponds that help water reenter the environment once it has been successfully treated through the process of percolation and evaporation. 
· Share that although these ponds may not be suitable for fish and other aquatic organisms to live in as a result of their 18-degree Celsius temperature (around 64 degrees Fahrenheit), they serve as an incredible wetland habitat for lots of different wildlife in Central Oregon!
· Guide students to the outfall at the Hatfield Pond to examine the water reentering the environment from the wastewater facility. 
· Ask students to consider all of the watershed users we have identified in our previous lessons, the path of water in our community, how water is a limited resource in our world, and the impacts our choices can have on the health and quality of our water sources. 
· Ask them why they think proper wastewater disposal and treatment plays a significant role in the health of our watershed. 
· Once students have answered, remind them that although this water in the pond may not be suitable for all watershed users to use immediately, it will eventually be able to be used again and help to ensure that watershed users like humans, fish, and wildlife have the water resources they need. 
· Explain to students that this water will return to the water cycle in general through condensation and precipitation and not to a specific location, like Prowell Springs or our homes. 
· Additionally, this reclaimed water can help with water conservation as it can be used for agricultural purposes and golf courses, and it currently functions as a wetland habitat for some wildlife. Getting our water back out to the environment through reclamation supports a variety of watershed users while reducing the amount of water that needs to be used in our community!
· Following this discussion, ask students if there are any choices they can make in their everyday lives to help ensure the water we use gets efficiently returned to the environment while maintaining its quality. 
· Have students brainstorm these ideas with a partner and then share them out loud with the group. 

EXPLORE
TIME: 30-35 Minutes
· Hatfield Ponds hike
· Once students have learned some background information about the importance of these ponds, have them explore the area through a group hike!
· If time permits, students can create sketches of the Hatfield Ponds area and any of the wildlife they observe using watercolor paper and sketching materials. 

EVALUATE
TIME: 10-15 Minutes
· Field Experience Conclusion 
· Following the hike, ask students what some of their key takeaways from the day were and have them turn and talk with a partner about our essential questions:
· How can our choices have an impact on our wastewater systems and our watershed?
· How can we take care of our water through our wastewater management?
· What technologies can be used to manage our wastewater before it returns to the environment?
· If time permits, break students up into small groups for a fun WRF trivia game! Create some questions based on some of the content from our tour to review with students. 
· Cleanup and Transition to Buses
· After this activity, have students begin to gather their personal supplies and prepare to transition to the buses to return to school. 

	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.
· What is suitable to go down the drains at our homes, schools, and businesses? Watch this video 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.
· The Hatfield Ponds at the Water Reclamation Facility serve as an excellent place to observe a variety of bird species! Learn more about the birds that can be found at this location by visiting the East Cascades Audobon Society 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
· 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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