TEACHER PAGES
Kilnbrook's Purified Water Plan: Reuse for the Drinking Supply
Debate kit · Grade 8 · Science
A grade 8 science debate kit on whether a fictional inland city should purify its wastewater for drinking, with two-sided evidence and a four-level rubric.
	Time
	2 sessions, about 90 minutes in all

	Prep
	Low prep

	Materials
	• Printed evidence file
• Index cards for rebuttal notes
• Timer

	Rubric
	At the end of this document

	License
	Public domain (CC0). Copy, edit, and share freely, without attribution.



Objectives
1. Students will build a claim about a water supply decision and support it with three cited pieces of evidence.
1. Students will summarize the strongest opposing argument and write a rebuttal that answers it directly.
1. Students will distinguish documented figures from clearly labeled local testimony when choosing evidence.

Standards
MS-ETS1-2 (NGSS): Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.
How this material addresses it: Teams evaluate the purification plant against the alternatives the negative side must name, using the evidence file's criteria of cost, energy, reliability, and staffing.
WHST.6-8.1 (Common Core ELA): Write arguments focused on discipline-specific content.
How this material addresses it: Students write a one-page case brief with a claim, three pieces of cited evidence, and a rebuttal paragraph answering the strongest opposing point.
Vocabulary
Potable reuse: Cleaning used water so thoroughly that it becomes safe drinking water again. Special plants use several layers of treatment and constant testing to make sure it is safe.
Reverse osmosis: Reverse osmosis cleans water by pushing it through a membrane with holes so tiny that salt and most other dissolved things cannot fit through. It can even turn seawater into fresh water.
Ratepayer: A person or business that pays a utility bill. Ratepayers provide most of the money that keeps a water system running.
Also: multiple barriers, resolution, rebuttal
Teacher overview
This kit runs as a two-team structured debate across two class periods, with an opening case, a cross-examination round, and a closing rebuttal. The question is genuinely contested in real communities: purified wastewater meets drinking water standards and is used at large scale in several places, yet it costs a great deal and asks residents to trust an unfamiliar process. The fictional city in this kit is inland, so the coastal options its neighbors use are closed to it. Teams are assigned rather than chosen, and each student writes an individual case brief before the debate.
Differentiation
Support
Give these students a pre-marked evidence file with three points highlighted for their assigned side and a case-brief frame that supplies the transitions: "Kilnbrook should build the plant because ___," "The evidence for this is ___, from ___," and "Opponents argue ___, but ___." Assign them to the opening case rather than the rebuttal round, since the opening can be written in advance.
Extension
Have these students prepare the council panel's questions. Each question must quote one evidence point and ask the team to explain a limit of that point, such as whether a facility built for a large county tells us anything reliable about a city of 60,000 people.
ELL supports
Pre-teach "potable," "reuse," "reservoir," "ratepayer," and "rebuttal" with a simple diagram of the water path from the wastewater plant through the treatment stages and back to the reservoir. Allow students to write their case brief in outline form and to read the outline aloud during the debate. Provide the sentence frame "This evidence supports my side because ___" on an index card for the rebuttal round.
Extensions
After the debate, hold a written vote in which students may argue for a position different from the one they were assigned. Ask each student to name the single piece of evidence that came closest to changing their mind, and collect those responses to open the next class discussion on how utilities decide among expensive options.
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Kilnbrook's Purified Water Plan: Reuse for the Drinking Supply
Grade 8 · Science
Resolution & Background
Resolution: The Kilnbrook Water District should build a purification plant that treats the city's wastewater to drinking water standards and returns it to the city supply.
Kilnbrook is a fictional inland city of about 60,000 people. Its only source is Bevin Reservoir, filled by snowmelt and spring rain. After three dry years the reservoir sat at 38 percent of capacity in September, its lowest level on record in this scenario. The city has no ocean nearby and no second river to tap. The nearest large aquifer lies under farmland forty miles away, and the farmers there already pump it hard.
Kilnbrook's wastewater plant treats about 5 million gallons a day and releases the treated water into Bevin Creek below the city. The proposed project would send that water instead through membrane filters, reverse osmosis, and an ultraviolet step, then blend it back into the reservoir. Engineers call a design like this a multiple-barrier train, because each stage removes a different kind of contaminant. A fictional engineering study prepared for the city council estimates the plant would cost $46 million to build.
Roles. The affirmative team argues for building the plant. The negative team argues against it and must name at least one alternative the city should fund instead. Two students serve as the council panel and ask one question of each team after the opening cases. One student times each round and records which evidence each team actually cites.
Format. Round one is a four-minute opening case per team. Round two is three minutes of questions from the council panel to each team. Round three is a three-minute rebuttal per team, and the negative team speaks last.
Evidence File
Each point below names its source. Points marked as fictional describe this scenario only and must never be presented as documented fact.
Case for the purification plant
1. Large systems already do this. Orange County's Groundwater Replenishment System is the world's largest indirect potable reuse facility at 130 million gallons per day, which shows the treatment train works at a scale far above Kilnbrook's. Source: Orange County Water District.
1. The coastal option is closed to an inland city. The Carlsbad plant in California is the nation's largest desalination plant at about 50 million gallons per day, yet it sits on the ocean shore. Kilnbrook has no seawater to treat. Source: Carlsbad Desalination Plant and San Diego County Water Authority.
1. Reuse is the lower-energy path to a new supply for a city like this one. Seawater reverse osmosis uses roughly 11 to 15 kWh per 1,000 gallons (about 3 to 4 kWh per cubic meter), against about 1 to 2 kWh for conventional treatment and delivery. Piping desalinated water inland would add still more pumping energy. Source: industry engineering references.
1. The water already exists. The city produces treated wastewater every day and sends it downstream. Recycling it adds supply without a new dam, a new well field, or a purchase from another district. Source: the design described in this kit's background.
1. The design does not depend on one barrier. Membranes, reverse osmosis, and ultraviolet treatment each remove different contaminants, so a failure in one stage does not put untreated water into the reservoir. Source: standard multiple-barrier treatment practice.
1. A fictional public works director in Kilnbrook testified that the reservoir has come within one dry winter of mandatory rationing twice in five years. This is testimony from this scenario, not a documented statistic.

Case against the purification plant
1. The price lands on ratepayers who are already paying more. Combined US water and sewer bills rose about 24 percent from 2019 to 2024 and about 5.1 percent in 2025, outpacing inflation. A widely used rule of thumb, built by adding two EPA benchmarks, treats combined water and sewer costs above about 4.5 percent of household income as a high burden, and EPA's 2024 affordability assessment also used a lower line of 3 percent. Source: Bluefield Research rate surveys and EPA's 2024 Water Affordability Needs Assessment.
1. Cheaper savings have not been captured yet. Household leaks waste an average of nearly 9,400 gallons per year, and the average US household uses about 300 gallons of water per day. A leak repair and meter program buys water at a far lower cost per gallon than a new plant. Source: EPA WaterSense.
1. The rules for emerging contaminants are still moving. The limit for PFOA and PFOS is 4.0 parts per trillion each, with compliance due in April 2029. In May 2026 EPA proposed letting eligible systems apply for a two-year exemption, to April 2031, while keeping the same limits, and the proposal was not final as of September 2026. Designing a plant while parts of these rules are still being revised carries real risk. Source: EPA PFAS National Primary Drinking Water Regulation.
1. Skilled staff are hard to hire. About 10,000 openings for water and wastewater operators are projected each year, on average, from 2025 to 2035, all from replacing workers who retire or move to other jobs, and roughly one-third of the water workforce becomes retirement-eligible within the next decade. An advanced plant needs licensed operators the city may not be able to recruit. Source: BLS Occupational Outlook Handbook and EPA workforce materials.
1. Public support is not there yet. A fictional survey of Kilnbrook residents found that fewer than half would vote for the bond that funds the plant. A project this size fails without a bond, so the district would spend two years and lose. This is testimony from this scenario, not a documented statistic.
1. One plant is one point of failure. If the purification plant goes offline for repairs, the city returns to the same reservoir it has now, so the project reduces risk less than its supporters claim. Source: the design described in this kit's background.
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RUBRIC · FOR TEACHERS
Kilnbrook's Purified Water Plan: Reuse for the Drinking Supply
Debate kit · Grade 8 · Science
Score each team on the four criteria below. The panel scores the team; the teacher scores each student's written case brief on the same criteria.
	Criterion
	1 Emerging
	2 Developing
	3 Proficient
	4 Advanced

	Claim
	States a side but not a reason.
	States a side with one general reason.
	States a clear claim with a specific reason tied to Kilnbrook's situation.
	States a clear claim, the reason, and the condition under which the claim would change.

	Evidence use
	Cites no evidence from the file.
	Cites one point and does not name its source.
	Cites at least three points and names each source.
	Cites at least three points, names each source, and explains why each one matters here.

	Handling of sources
	Treats fictional testimony as documented fact.
	Uses documented and fictional points without noting the difference.
	Separates documented figures from fictional local testimony when speaking.
	Separates them and explains why the documented figures carry more weight in a council decision.

	Rebuttal
	Repeats the opening case.
	Mentions an opposing point without answering it.
	Names the strongest opposing point and answers it directly.
	Names the strongest opposing point, answers it, and concedes any part that stands.
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