TEACHER PAGES
Coppleston County's Small Water Systems: A Consolidation Study
Project · Grade 9 · Social Studies & Civics
A five-session grade 9 project in which teams map six fictional county water systems, compare bill burdens, and recommend whether to form a regional authority.
	Time
	5 sessions, about 300 minutes in all

	Prep
	Moderate prep

	Materials
	• Printed county base map
• Spreadsheet or free mapping software
• Calculators
• Chart paper for the final brief

	Rubric
	At the end of this document

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



Objectives
1. Students will calculate each system's annual water bill as a percentage of its median household income.
1. Students will map the spatial pattern of water bill burden across a county.
1. Students will construct an argument for or against consolidation using added costs and added benefits.

Standards
D2.Geo.2.9-12 (C3 Framework): Use maps, satellite images, photographs, and other representations to explain relationships between the locations of places and regions and their political, cultural, and economic dynamics.
How this material addresses it: Milestone 2 requires teams to shade a county map by bill burden and to write a caption explaining how each system's location relates to what its customers pay.
D2.Eco.2.9-12 (C3 Framework): Use marginal benefits and marginal costs to construct an argument for or against an approach or solution to an economic issue.
How this material addresses it: Milestone 4 requires teams to argue for or against consolidation using the added cost and added benefit of bringing each additional system into the authority.
HSN-Q.A.1 (Common Core Math): Use units as a way to understand problems and to guide the solution of multi-step problems; choose and interpret units consistently in formulas; choose and interpret the scale and the origin in graphs and data displays.
How this material addresses it: Milestone 1 requires teams to carry units from a monthly bill to an annual bill to a percentage of median household income, and to state violations as a rate per hundred connections.
Vocabulary
Key words: community water system, consolidation, regional authority, bill burden, economies of scale
Teacher overview
Most American drinking water systems are small, and the smallest ones carry the same testing and treatment obligations as a large city while having only a few hundred customers to pay for them. This project asks teams to study six fictional water systems in Coppleston County, map where the highest bill burdens fall, and recommend whether the county should combine some of them into one regional authority. The final deliverable is a written recommendation with a map and a data table, presented to a fictional county board. Teams that compare monthly bills alone will miss which households carry the heaviest cost, so the brief requires them to compare bills against household income, which changes the ranking in this scenario.
Differentiation
Support
Give teams the first calculated column for the fictional Coppleston County table already filled in, so Session 1 begins with the percentage step rather than the annual bill step. Provide the base map with the six service areas already outlined and labeled, and supply a worked example of a cost calculation using a distance not on the list.
Extension
Ask teams to find the connection cost per household for each fictional system they include, then rank the systems by that figure and explain how the ranking differs from the ranking by bill burden. Teams should state which ranking they would give more weight and why.
ELL supports
Pre-teach "connection," "consolidation," "burden," and "violation" using the labeled Coppleston County base map and a simple two-bar graphic comparing a monthly bill with a monthly income. Provide a recommendation template with headings and sentence frames: "We recommend that Coppleston County ___ because ___," and "Our plan does not solve ___."
Extensions
Teams look up how many community water systems their own state regulates and how many serve fewer than 500 people, using only the state drinking water program's published inventory, then write a paragraph comparing that distribution to the fictional Coppleston County. A second option is a follow-up session in which two teams that reached different recommendations debate before the class board, with each team limited to the figures in its own data table.
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Project Brief
Driving question: Should Coppleston County join some of its small water systems into one regional authority?
Scenario: Coppleston County is fictional. Every figure below was invented for this project. The county board has asked student teams to study its six water systems. Each team must hand the board a map, a data table, and a plan. The board will not vote without all three.
The six systems:
	System
	Connections
	Median household income
	Average monthly water bill
	Miles of main
	Health-based violations in five years

	Coppleston City
	9,400
	$61,200
	$46
	148
	0

	Hollowmead Village
	610
	$43,500
	$79
	14
	3

	Pyewick Water Association
	240
	$38,900
	$94
	9
	6

	Brackenhoe Estates
	180
	$71,400
	$68
	5
	1

	Marlgate Mobile Home Park
	120
	$31,700
	$88
	2
	4

	Thurlow Ridge
	430
	$52,800
	$61
	11
	2



Constraints:
1. The county board has set aside $4,000,000 in one-time funds to connect systems to Coppleston City's mains. Connecting one small system costs $220,000 per mile of new pipe, and the board's engineer has estimated the pipe distance from each small system to the city system as follows: Hollowmead Village 3 miles, Pyewick Water Association 7 miles, Brackenhoe Estates 2 miles, Marlgate Mobile Home Park 1 mile, Thurlow Ridge 9 miles.
1. Any system brought into the authority would pay the Coppleston City rate, an average of $46 per month.
1. The recommendation must keep the total connection cost at or below the $4,000,000 the board has set aside.
1. Teams must use the widely used rule of thumb that combined water and sewer costs above roughly 4.5 percent of household income count as a high burden, and must say plainly that the bills in this table are water only. The 4.5 percent figure comes from adding two EPA benchmarks, 2.5 percent for drinking water and 2 percent for wastewater; EPA itself has no single official cutoff.

County base map: Before Session 2, the teacher sketches or prints a simple county outline from this description. Coppleston City sits at the center of the county, on a river that runs north to south. Marlgate Mobile Home Park lies about 1 mile south of the city, Brackenhoe Estates about 2 miles east, and Hollowmead Village about 3 miles north along the river. Pyewick Water Association lies about 7 miles west in farm country, and Thurlow Ridge about 9 miles northeast in the hills. These distances match the engineer's pipe distances above.
Final deliverable: A four-page recommendation to the fictional Coppleston County board containing a county map shaded by bill burden, a data table with every value the team calculated, a written recommendation naming which systems to consolidate, and a one-paragraph statement of what the team's plan does not solve.
Milestones
1. Session 1, build the data table. Each team calculates, for all six fictional systems, the annual water bill and that bill as a percentage of median household income, rounded to the nearest tenth of a percent. Teams also compute violations per hundred connections for each system. Output: a completed six-row data table with three new calculated columns.
1. Session 2, map the pattern. Teams place the six service areas on the county base map and shade each one by its bill burden percentage using four bands they define themselves. Output: a labeled county map with a legend, a scale, and a one-sentence caption naming the pattern the map shows.
1. Session 3, compare the systems. Teams find the median and the range of the monthly bills for the five small systems, then compare both figures to Coppleston City's single value. Output: a half-page written comparison stating the median, the range, and one sentence explaining why the city's bill sits where it does.
1. Session 4, cost the plan. Teams choose which systems to bring into the authority, multiply each chosen system's pipe distance by $220,000 per mile, and confirm the total stays at or below $4,000,000. They then write the added cost and added benefit of each system they included and of one they left out. Output: a costed consolidation plan with a total and a written added-cost and added-benefit note for each system considered.
1. Session 5, write and present. Teams assemble the four-page recommendation and present it in six minutes to the class acting as the fictional county board, which asks two questions of each team. Output: the finished recommendation and the presentation.
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Scores apply to the recommendation each team delivers to the fictional Coppleston County board.
	Criterion
	Emerging
	Developing
	Proficient
	Advanced

	Data accuracy
	Several bill-burden percentages are wrong or missing
	Most percentages are correct but the violations-per-connection column is incomplete
	All six systems have correct annual bills, burden percentages, and violation rates
	All values are correct and the team states the rounding rule it used and applies it consistently

	Map and spatial pattern
	Map lacks a legend or the shading does not follow the data
	Map is shaded correctly but has no scale or caption
	Map has four defined bands, a legend, a scale, and a caption naming the pattern
	Map meets all requirements and the caption explains why the pattern falls where it does in the county

	Cost constraint
	Plan exceeds the $4,000,000 limit or shows no total
	Total is within the limit but the per-system arithmetic is not shown
	Total is at or below $4,000,000 with per-system costs shown at $220,000 per mile
	Total is within the limit and the team shows a second option it rejected and explains why

	Added cost and added benefit
	Argument names no costs or no benefits
	Argument names costs and benefits in general terms only
	Argument states an added cost and an added benefit for each system included and one excluded
	Argument does the above and identifies the system where added cost first exceeds added benefit

	Recommendation and limits
	No clear recommendation, or none that follows from the data
	Recommendation is stated but not tied to the calculated burdens
	Recommendation names specific systems and cites burden and violation data
	Recommendation does the above and the closing paragraph names a real problem consolidation leaves unsolved
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