TEACHER PAGES
Why Water Mains Break in Coalport: Aging Pipes Under Strain
Reading passage · Grade 8 · Science
A grade 8 science reading passage on aging water mains: why old pipes break in a fictional city, what repairs cost, and why bills rise as infrastructure grades stay low.
	Time
	35 minutes

	Prep
	No prep

	Materials
	None

	Answer key
	At the end of this document

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



Objectives
1. Students will identify the causes the passage gives for water main breaks.
1. Students will integrate a table of infrastructure grades with the passage to compare two systems.
1. Students will infer why aging pipes can raise water bills even without higher water use.

Standards
RST.6-8.7 (Common Core ELA): Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table).
How this material addresses it: Questions 2 and 8 require students to integrate the passage's grading paragraph with the table of ASCE grades to compare the drinking-water and wastewater systems.
RI.8.1 (Common Core ELA): Cite the textual evidence that most strongly supports an analysis of what the text says explicitly as well as inferences drawn from the text.
How this material addresses it: Question 6 requires students to cite the textual evidence that most strongly supports why a passing grade and an urgent problem can both be true.
Vocabulary
Water main: A big underground pipe that carries drinking water beneath the streets to a neighborhood. Smaller service lines branch off it to reach each building.
Also: corrosion, aging infrastructure, distribution pipes
Teacher overview
This passage explains why water mains break and why fixing them is such a large, slow job, using a fictional city to make a national problem concrete. It pairs a short informational text with a table of infrastructure grades, so students practice pulling evidence from both. Teachers can assign it to build background before a unit on distribution systems, or to connect science class to the civic question of how communities pay for hidden infrastructure.
Differentiation
Support (below grade level)
Provide a short cause-and-effect chart (old pipe, corrosion, pressure changes, freezing ground, break) for students to reference while reading, and allow questions 5 and 6 to be answered aloud before writing.
Extension (above grade level)
Ask students to write a short paragraph arguing whether Coalport should raise bills faster to replace pipes sooner or keep bills low and replace them slowly, citing at least two details from the passage to support their position.
ELL supports
Pre-teach "water main," "corrosion," and "infrastructure" with labeled pictures of a buried pipe and a rusted pipe before reading. Allow students to answer the literal questions (1, 2, 3) with short phrases and to point to the table for question 2.
Extensions
Have students find out what material their own town's older water mains are made of and how the local utility decides which pipes to replace first, then compare that real approach to how Coalport's engineers prioritize their oldest pipes.
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Passage
Under every city street runs a network of water pipes. The largest of these are the water mains. They carry treated water from the plant to the smaller pipes that reach homes and schools. Most of the time they go unnoticed, because they work quietly and out of sight. But these pipes do not last forever.
Coalport is a fictional city with a water system more than a hundred years old. Some of its mains are made of cast iron and were buried before anyone living today was born. Over the decades, the metal slowly rusts, or corrodes, on the inside and the outside. Corrosion makes the pipe walls thinner and weaker. A pipe that was once thick and strong can become brittle enough to crack.
Age is not the only strain. Water inside a main is under pressure, and that pressure rises and falls as the city uses water through the day. Each change tugs on the pipe. The ground around the pipe shifts too, as soil settles or heavy trucks pass overhead. Winter is especially hard on old mains. When the ground freezes and thaws, it moves, and the temperature swings make brittle cast iron crack. That is why many breaks happen on the coldest nights.
When a main breaks, water escapes fast. A street can flood, and the soil under the pavement can wash away, leaving a sinkhole. The city may have to shut off water to make the repair, and it may ask nearby homes to boil their water until tests show it is safe again. Repairs cost money and take time, and the water that leaked out was already treated, so it is wasted.
Coalport is not alone. Across the United States, a water main breaks somewhere about every two minutes. Engineers grade the condition of the country's infrastructure to show how much repair is needed. In 2025, the American Society of Civil Engineers gave the nation's drinking water a grade of C- and its wastewater system a grade of D+.
	System
	2025 grade

	Drinking water
	C-

	Wastewater
	D+



A C- is a passing grade, but engineers still call the situation urgent. The reason is scale. Repairing and replacing the country's drinking-water systems, from treatment plants to pipes, is expected to cost about $625 billion over the next twenty years. About two-thirds of that need is for the distribution pipes that carry water through neighborhoods, the same kind of mains that break in Coalport.
Someone has to pay for those repairs, and most of the money comes from water bills. Between 2019 and 2024, combined water and sewer bills in the United States rose about 24 percent, faster than prices in general. In Coalport, families noticed their bills climbing even though they were not using more water. The higher bills were paying to replace pipes that had reached the end of their long lives.
Replacing a city's mains is slow work. Crews can only dig up so many streets each year, and the newest pipe laid today will itself be old in a hundred years. Still, every replaced main is one less break waiting to happen. Coalport's engineers keep a map of which pipes are oldest and most likely to fail, and they replace those first. It is not a fast fix, but it is how a city keeps water flowing under its streets for the next generation.
Questions
1. According to the passage, about how often does a water main break somewhere in the United States?




1. Using the table and the passage, what grade did the ASCE give US drinking water in 2025, and what grade did it give wastewater?




1. The passage says most of the needed investment is for one part of the system. Which part is it?




1. Why does the passage say that winter is especially hard on old cast-iron mains?






1. In Coalport, water bills rose even though families were not using more water. Using the passage, explain why aging pipes can push bills up anyway.






1. The passage gives drinking water a grade of C- but still calls the situation urgent. Explain how a passing grade and an urgent problem can both be true, using evidence from the text.






1. In your own words, what does "aging infrastructure" mean as this passage uses it?






1. Using the table and the grading paragraph, which system did ASCE rate lower, and what does that suggest about which one needs more urgent attention?
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1. Answer: About every two minutes.
The passage states that across the United States, a water main breaks somewhere roughly every two minutes.
1. Answer: Drinking water C-, wastewater D+.
Both the table and the paragraph before it report the ASCE 2025 grades of C- for drinking water and D+ for wastewater.
1. Answer: The distribution pipes.
The passage says about two-thirds of the needed investment is for the distribution pipes that carry water through neighborhoods.
1. Answer: Freezing and thawing move the ground and crack brittle pipe.
The passage explains that in winter the ground freezes and thaws and moves, and the temperature swings make brittle cast iron crack, so many breaks happen on the coldest nights.
1. Answer: Repairs are paid for through water bills.
The passage says most repair money comes from water bills, and that Coalport's rising bills were paying to replace old pipes, so bills can go up to fund repairs even when a household's water use stays the same.
1. Answer: A passing grade still covers an enormous, urgent repair need.
The strongest evidence is the passage's point about scale: a C- passes, but fixing the country's drinking-water systems is expected to cost about $625 billion over twenty years, so the problem is urgent because of its size even though the grade is passing.
1. Answer: Old pipes and systems that are wearing out.
Accept any answer meaning that aging infrastructure is the network of old pipes and equipment, built long ago, that is now corroding, weakening, and needing repair or replacement.
1. Answer: Wastewater, because D+ is lower than C-.
The table shows wastewater at D+ and drinking water at C-; since D+ is a lower grade, it suggests the wastewater system is in worse condition and may need even more urgent attention.
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