TEACHER PAGES
Dunmarch's Nitrate Decision: Cropland Buyouts or a New Plant
Debate kit · Grade 12 · English Language Arts
A grade 12 debate kit on whether a fictional water commission should retire upstream cropland or build a nitrate removal plant, with two-sided evidence and a rubric.
	Time
	3 sessions, about 150 minutes in all

	Prep
	Moderate prep

	Materials
	• Printed evidence file for each student
• Timer
• Note cards for cross-examination
• Ballot sheets for the judging panel

	Rubric
	At the end of this document

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



Objectives
1. Students will build a written case brief that cites specific evidence and anticipates the opposing case.
1. Students will distinguish a cost that ends from a cost that recurs, and argue from that difference.
1. Students will answer an opposing argument directly rather than restating their own case.

Standards
W.11-12.1 (Common Core ELA): Write arguments to support claims in an analysis of substantive topics or texts, using valid reasoning and relevant and sufficient evidence.
How this material addresses it: Each team submits a written case brief with claim, supporting evidence, and an anticipated counterclaim before speaking, which is the reasoned written argument this standard requires.
RST.11-12.7 (Common Core ELA): Integrate and evaluate multiple sources of information presented in diverse formats and media (e.g., quantitative data, video, multimedia) in order to address a question or solve a problem.
How this material addresses it: Teams must reconcile the five-year nitrate monitoring table, the cost comparison, and the pilot report before building a case, integrating quantitative and textual sources.
Vocabulary
Nitrate: Nitrate is a form of nitrogen that plants use as food. It gets into water from fertilizer, animal waste, and septic systems, and too much of it is unhealthy for both people and streams.
Ion exchange: A water treatment method that swaps unwanted charged particles in the water for harmless ones held on tiny resin beads. It is used to remove PFAS and to soften hard water.
Also: conservation easement, co-benefit, recurring cost, clash
Teacher overview
Utilities that face a source-water contaminant can treat the water or change what happens upstream, and communities that have made this choice have gone both ways for defensible reasons. This kit stages that decision as a three-round team debate before a panel of student commissioners, using a fictional river town whose evidence genuinely supports either side. Teams submit a written case brief before they speak, so the argument is built on paper before it is defended aloud, and the rubric scores the brief and the clash separately.
Differentiation
Support
Give these students the evidence file with each point already tagged as a cost argument, a timing argument, a certainty argument, or a co-benefit argument, so case building becomes a matter of ordering rather than of sorting. Assign the evidence lead or moderator role, which allows preparation from notes, and shorten the written brief to 250 words with the claim sentence supplied.
Extension
Ask students to write the fictional Commission's staff recommendation, which must choose a hybrid: build a smaller treatment train and fund a reduced land program, then defend the split with figures from both columns. Require them to state what the hybrid gives up that neither pure option does.
ELL supports
Pre-teach "easement," "recurring," "action level," and "clash," and post a chart contrasting a one-time cost with an ongoing cost, since the strongest argument on each side depends on that distinction. Provide cross-examination question stems, such as "What does that figure not tell us about ...", and allow the rebuttal speaker to work from a written script.
Extensions
Hold a second, shorter round in which the teams switch sides and argue for two minutes each using only the evidence they attacked the first time. Afterward, every student writes a one-page reflection naming the piece of evidence that was hardest to argue against, and explaining whether their view of the fictional resolution changed and what specifically changed it.
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Resolution & Background
Resolution. Resolved: The Dunmarch Regional Water Commission should meet its nitrate obligation by purchasing and retiring cropland in the Edenhope River headwaters rather than by building a nitrate removal plant.
The situation. Dunmarch is a fictional town of about 41,000 people, with roughly 15,000 households. It draws its drinking water from the fictional Edenhope River. Nitrate enters the river mainly from fertilizer applied to cropland in the headwaters, and it peaks in spring, when rain moves through tile-drained fields. The Commission has set its own internal action level at 8.0 mg/L of nitrate in raw river water, below the federal limit, so that the plant has room to respond before a violation occurs. In three of the past five springs the river passed that action level, and the Commission has agreed that it must now act.
Five-year monitoring record at the intake, from the fictional Commission's reports
	Spring
	Peak raw-water nitrate
	Commission action level

	2021
	8.4 mg/L
	8.0 mg/L

	2022
	6.9 mg/L
	8.0 mg/L

	2023
	9.1 mg/L
	8.0 mg/L

	2024
	7.2 mg/L
	8.0 mg/L

	2025
	9.6 mg/L
	8.0 mg/L



The two proposals, as costed by the fictional Commission's staff
	
	Cropland retirement
	Nitrate removal plant

	What is built or bought
	Permanent easements on about 9,000 acres, plus cover crops and buffers on 20,000 more
	An ion exchange treatment train at the existing water plant

	Cost
	About $71 million spread over twelve years, then ending
	About $58 million to build, plus about $1.9 million every year it runs

	Effect on the average household bill
	About $33 a month for twelve years, falling toward zero after that
	About $29 a month, for as long as the plant operates

	Time to full effect
	Ten to twenty years
	About four years

	Who controls the result
	Depends on landowners agreeing to sell
	The Commission controls it directly



Household context. The average Dunmarch household now pays about $101 a month for water and sewer combined. Median household income in the town is about $49,000, and about a quarter of households earn under $26,000. A widely used rule of thumb, built by adding two EPA benchmarks, treats combined water and sewer costs above roughly 4.5 percent of household income as a high burden. EPA has no single official cutoff, and its 2024 Water Affordability Needs Assessment used both 3 percent and 4.5 percent. Nationally, combined water and sewer bills rose about 24 percent from 2019 to 2024 and about 5.1 percent in 2025.
Format and roles. Two teams of four debate before a panel of three to five student commissioners and a student moderator.
1. First speaker presents the team's case for four minutes, using the written brief.
1. Evidence lead answers cross-examination for three minutes and keeps the team's citations organized.
1. Cross-examination lead questions the opposing evidence lead for three minutes, asking about sources and limits rather than making speeches.
1. Rebuttal speaker closes for three minutes and must answer the two strongest points the other team made.
1. Commissioners ask one question of each team after the rebuttals and complete a ballot naming the two arguments that most affected their vote.
1. Moderator keeps time, enforces the one-question rule during cross-examination, and reads the resolution at the start.

Each team submits a written case brief of about 500 words before the debate, stating its claim, its three strongest reasons with the evidence for each, and the opposing argument it expects to face.
Evidence File
Every point below is drawn either from the fictional Dunmarch materials described in this kit or from a published national source, and each point names which. Teams may use any point, including points listed under the other side, if they can explain why it helps them.
Case for buying and retiring cropland
1. The pilot worked in this watershed. In the fictional Hattersley Creek subwatershed, 1,100 acres went into permanent cover starting twelve years ago. Spring nitrate leaving that subwatershed fell about 22 percent over the following six years. Source: the fictional Dunmarch Commission's headwaters pilot report.
1. The cost ends. The land program costs about $71 million spread over twelve years and then stops, while the plant costs about $1.9 million every year it runs, on top of what it costs to build. Over forty years the recurring cost is the larger number. Source: the fictional Commission staff cost comparison in this kit.
1. Treatment moves the problem rather than removing it. Ion exchange strips nitrate from the water into a concentrated brine that has to be trucked away. The fictional Commission's engineer estimates about 900 truckloads a year to a disposal site 90 miles from Dunmarch. Source: the fictional Commission's engineering memorandum.
1. The benefits are not only about nitrate. Retired and buffered land in the headwaters also slows storm runoff and improves the fishery, and the fictional Edenhope County parks plan already identifies the same acreage for trail access. Source: the fictional county parks plan.
1. Rate pressure is already real. Combined US water and sewer bills rose about 24 percent from 2019 to 2024 and about 5.1 percent in 2025, so a permanent new operating cost lands on households that have absorbed several increases already. Source: Bluefield Research and industry rate surveys.
1. The plant does nothing about the trend. The monitoring record shows spring peaks rising across five years. Treatment holds the finished water safe while the river keeps getting worse, which leaves a future commission facing the same decision with a larger problem. Source: the five-year monitoring table in this kit.

Case for building the nitrate removal plant
1. It works on a schedule the Commission controls. The plant reaches full effect in about four years, while the land program is estimated at ten to twenty years. The monitoring record shows the action level was passed in three of the past five springs, including the most recent one, so the need is present now. Source: the fictional Commission staff cost comparison and monitoring table.
1. The land program depends on people who have not agreed. Of the 9,000 acres targeted, owners of about 3,400 acres have told the fictional Commission's land agent they would consider selling. The rest of the program assumes sellers who do not yet exist. Source: the fictional Commission land agent's survey.
1. The monthly bill is lower. The plant adds about $29 a month to the average household bill against about $33 for the land program, and about a quarter of Dunmarch households earn under $26,000, and for them the current $101 bill already exceeds the 4.5 percent burden threshold of about $97.50 a month. Source: the fictional household figures in this kit and the 4.5 percent rule of thumb, one of the two thresholds EPA's 2024 Water Affordability Needs Assessment used.
1. Farmland supports the local economy. Retiring 9,000 acres takes land out of production in a county where agriculture is a major employer. The fictional Edenhope County farm bureau chapter estimates a loss of about 40 jobs, most of them off-farm. Source: the fictional farm bureau chapter statement.
1. The pilot result is thinner than it sounds. The Hattersley Creek result came from 1,100 acres over six years, which is about an eighth of the acreage now proposed, and the subwatershed has different soils from the rest of the headwaters. Applying its percentage to the whole basin assumes a similarity nobody has demonstrated. Source: the fictional Dunmarch Commission's headwaters pilot report.
1. A treatment plant is a defensible answer to a regulator. The Commission can point to a built facility with measured performance. It cannot point to a signed easement and promise a regulator a number. Source: the fictional Commission's compliance counsel memorandum.
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RUBRIC · FOR TEACHERS
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Debate kit · Grade 12 · English Language Arts
	Criterion
	Emerging
	Developing
	Proficient
	Advanced

	Written case brief
	Names a position with little supporting evidence and no anticipated opposition.
	States a claim with reasons, but evidence is listed rather than connected to the reasons.
	States a claim, supports each reason with cited evidence, and names the opposing argument it expects.
	Anticipates the opposing case precisely enough that the rebuttal is already prepared in the brief.

	Evidence use and sourcing
	Cites evidence without naming its source, or misstates a figure.
	Names sources but treats fictional local material and national sources as equally weighty.
	Cites accurately, names each source, and distinguishes fictional local evidence from published national data.
	Uses an opponent's evidence against them, and states what a piece of evidence cannot show.

	Rebuttal and clash
	Restates the team's own case without addressing the other side.
	Addresses one opposing point, usually the weakest one.
	Answers the two strongest opposing points directly, conceding what is true.
	Identifies the single point on which the debate turns and argues there rather than everywhere.

	Delivery and organization
	Speech runs long or short and is hard to follow; roles are unclear.
	Meets the time roughly; structure is present but signposting is thin.
	Fits the time, signposts each part, and every speaker performs the assigned role.
	Controls pace and emphasis, and the four speakers build one argument rather than four.
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