TEACHER PAGES
Thurlow Bend Dam: Remove It or Relicense It
Debate kit · Grade 11 · Science
A grade 11 debate on whether a fictional utility should remove an aging hydroelectric dam or relicense it with fish passage, using sediment and energy evidence.
	Time
	3 sessions, about 135 minutes in all

	Prep
	Low prep

	Materials
	• Printed evidence file, one per student
• Timer
• Index cards for rebuttal notes

	Rubric
	At the end of this document

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



Objectives
1. Students will explain how a dam changes sediment supply, water temperature, and dissolved oxygen downstream.
1. Students will weigh carbon-free generation against measured ecological costs in a cost-benefit argument.
1. Students will rebut an opposing claim using evidence rather than assertion.

Standards
HS-ESS3-2 (NGSS): Evaluate competing design solutions for developing, managing, and utilizing energy and mineral resources based on cost-benefit ratios.
How this material addresses it: Teams evaluate two competing designs for managing one energy resource, a hydroelectric dam, by weighing generation and storage benefits against sediment, temperature, and fish passage costs.
WHST.11-12.1 (Common Core ELA): Write arguments focused on discipline-specific content.
How this material addresses it: Each speaker drafts a written case or rebuttal brief from the supplied evidence file, stating a claim, citing the evidence behind it, and answering the strongest opposing point on sediment release or replacement power.
Vocabulary
Key words: relicensing, sediment starvation, bed armoring, fish passage, entrainment, dispatchable generation
Teacher overview
Hydroelectric licenses come up for renewal on a fixed schedule, and the review forces a community to compare what a dam produces against what it costs the river. This kit runs as a three-round policy debate between two teams of four, with the rest of the class serving as a judging panel that scores on evidence rather than delivery. The evidence file separates upstream adult passage from downstream juvenile survival and from the sediment and temperature changes, so that neither team can treat a fish ladder as an answer to every biological effect of the dam. Both sides of the file contain defensible science, and an informed adult could argue either position.
Differentiation
Support
Give these students the evidence file with each item reduced to a one-sentence headline above the detail, and let them prepare only one of the four speaking roles. Provide a two-column organizer where they write the opposing point on the left and their planned response on the right before the debate begins.
Extension
Ask these students to prepare a third position for the judging panel: a shorter license with a scheduled review after ten years, tied to measured fish counts. They must explain what would have to be measured, and what result would trigger removal.
ELL supports
Pre-teach relicensing, sediment, armoring, entrainment, and dispatchable with a labeled river cross-section and a simple diagram of a fish ladder. Provide the frames "Our strongest evidence is ___, because ___" and "The other team says ___, but the file shows ___." Allow students to prepare notes in their home language and deliver in English.
Extensions
After the debate, have the class vote by secret ballot and then write a one-paragraph explanation of the single piece of evidence that most affected their vote. Students can also compare the two paths against the three other dams on the fictional Marrick and explain why a decision about one dam may depend on decisions not yet made about the others.
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Resolution & Background
Resolution: The Marrick River Power Authority should remove Thurlow Bend Dam rather than relicense it with a fish passage retrofit.
Background. Thurlow Bend Dam is a fictional structure on the fictional Marrick River, and every figure in this kit is invented for the debate. The dam was completed in 1947. It stands 84 feet high, holds a reservoir eleven miles long, and its powerhouse produces about 11 megawatts, enough for roughly 6,400 homes in the region it serves. Its federal operating license expires in four years, and the authority must choose one of two paths before then.
The removal path takes the dam out over two summers, reopens 46 miles of the Marrick and its tributaries to migrating fish, and replaces the lost generation by purchasing power from the regional grid. The relicensing path keeps the dam for another 40 years and adds a fish ladder for adults moving upstream, a screened surface bypass for juveniles moving downstream, and rebuilt turbines that pass more water for the same output.
Both paths are lawful, both have been chosen at comparable dams, and each carries substantial costs.
Roles. Each team of four assigns one speaker to the opening case, one to the sediment and water-quality line of argument, one to the energy and community line, and one to rebuttal. The judging panel uses the rubric below and must record the specific evidence that moved them. A moderator, either the teacher or a student, keeps time: four minutes for each opening, three minutes for each of two exchanges, and two minutes for each closing. Each speaker drafts a written case or rebuttal brief on the index cards before the round and turns it in with the debate, so the argument can be scored on paper as well as aloud.
Evidence File
Every figure below is invented for the fictional Marrick River scenario. Sources are named so that students learn to say where a claim comes from, and fictional sources are labeled as such.
Case for removing the dam
1. Sediment starvation below the dam. The reservoir traps nearly all of the sand and gravel the river carries. Surveys by the fictional Marrick River Monitoring Program found that the bed for twelve miles below the dam is now armored, meaning the fine material is gone and only large cobble remains. Spawning fish need loose gravel to build nests, and that gravel is no longer being resupplied.
1. Warmer summer water. The reservoir spreads the river into a wide, slow pool that absorbs sunlight. The same monitoring program recorded August water temperatures below the dam averaging 6 degrees Celsius warmer than at a free-flowing reach upstream of the reservoir.
1. Low oxygen in late-summer releases. The reservoir separates into layers in summer, and the powerhouse intake draws a mix of warm surface water and oxygen-poor water from the layer just below it. Releases in August have measured 3.2 mg/L of dissolved oxygen. Most fish need dissolved oxygen above 5 mg/L, a standard water-quality benchmark, so the release itself stresses the reach below.
1. Ladders move adults, not juveniles. The fictional regional fisheries commission reports that ladders at comparable dams pass most returning adults, while young fish moving downstream must pass through or around the turbines. Entrainment losses accumulate, and a fish that survives one passage may not survive several.
1. Aging structure. The authority's own engineers estimate $14 million in spillway and gate repairs during the next license period, separate from the cost of the passage retrofit.
1. Reopened habitat. Removal restores access to 46 miles of cool tributary water that migrating fish have not reached since 1947.

Case for relicensing with fish passage
1. Carbon-free generation that can be dispatched. The powerhouse produces about 11 megawatts on demand, including on winter evenings when solar output is zero. The fictional regional grid operator states that replacement power for this authority would come mainly from a natural gas plant, so removal raises regional emissions until new clean generation is built.
1. A large sediment pulse during removal. The reservoir holds decades of accumulated sediment. Modeling by the fictional Marrick River Monitoring Program projects that turbidity below the site would stay elevated for two to four years after removal, smothering some of the same gravel beds the project aims to restore.
1. The reservoir is a working water supply. Two towns draw their drinking water from the reservoir, and the fire district refills its tankers there. Removal would require new intakes on a free-flowing river that runs low in August.
1. Drought flow support. The authority holds water in spring and releases it through the summer. During the last dry summer, releases kept the reach below the dam at 210 cubic feet per second when the unregulated tributary above the reservoir fell to 30 cubic feet per second.
1. Passage technology has improved. Screened surface bypasses collect young fish before they reach the turbines. The fictional fisheries commission reports downstream survival above 90 percent at two comparable retrofits, a figure that passage through the turbines without a bypass never reached.
1. Cost and local revenue. Removal is estimated at $27 million, and the authority would lose the generation revenue that currently keeps its rates below the regional average.

Shared background both sides may use. The dam is one of four on the Marrick. Removing Thurlow Bend alone would not reopen the whole river, and the other three licenses expire over the following fifteen years.
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RUBRIC · FOR TEACHERS
Thurlow Bend Dam: Remove It or Relicense It
Debate kit · Grade 11 · Science
	Criterion
	Emerging
	Developing
	Proficient
	Advanced

	Use of evidence
	Asserts positions without citing the file
	Cites one or two items, sometimes inaccurately
	Cites at least four items accurately and ties each to the resolution
	Cites items from both sides, names the source for each, and explains why the strongest one is strong

	Scientific reasoning
	Treats the dam as simply good or bad
	Names one physical effect without a mechanism
	Explains the mechanism behind sediment, temperature, or oxygen effects
	Connects two mechanisms and explains how they interact over time

	Cost-benefit analysis
	No comparison of benefits and costs
	Lists benefits or costs but not both
	Compares generation and supply benefits against measured ecological costs
	Weighs benefits and costs on a common basis and states what would change the balance

	Rebuttal
	Ignores or restates the opposing case
	Responds to the opposing case in general terms
	Answers the specific opposing point with evidence
	Concedes the valid part of an opposing point, then defeats the rest on evidence

	Role and timing
	Speaks outside role or far over time
	Stays roughly within role and time
	Fulfills the assigned role within time
	Fulfills the role, stays in time, and builds on a teammate's line of argument
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