TEACHER PAGES
A Meter Technician's Route in Bexholme: Finding Hidden Leaks
Lesson plan · Grade 6 · Careers & CTE
A grade 6 careers lesson where students work as a water meter technician, turning 30-day meter readings into gallons per day and flagging a household leak.
	Time
	50 minutes

	Prep
	No prep

	Materials
	• Photograph or sketch of a residential water meter, for projection
• Printed copies of the Student Handout
• Calculators (optional)

	Answer key
	At the end of this document

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



Objectives
1. Students will describe the daily work of a water meter technician.
1. Students will convert a 30-day meter change into a gallons-per-day unit rate.
1. Students will find the percent decrease in household use after a leak is repaired.

Standards
6.RP.A.2 (Common Core Math): Understand the concept of a unit rate a/b associated with a ratio a:b with b not equal to 0, and use rate language in the context of a ratio relationship.
How this material addresses it: Handout questions 1, 2, and 4 turn a 30-day meter change into a gallons-per-day unit rate, the associated unit rate this standard defines.
6.RP.A.3 (Common Core Math): Use ratio and rate reasoning to solve real-world and mathematical problems, e.g., by reasoning about tables of equivalent ratios, tape diagrams, double number line diagrams, or equations, including finding a percent of a quantity and converting measurement units.
How this material addresses it: Handout question 5 finds the percent decrease in a household's daily use after a leak repair, using percent reasoning on real meter numbers.
D2.Eco.1.6-8 (C3 Framework): Explain how economic decisions affect the well-being of individuals, businesses, and society.
How this material addresses it: Handout question 6 prices one year of a dripping faucet at the town's stated water rate, and the extension task builds each household's bill, so students can say what a repair decision is worth to a household.
Vocabulary
Service line: A service line is the small pipe that connects the water main under the street to the plumbing inside one home or building. It is the last leg of the trip water makes to your tap.
Also: meter technician, register, unit rate, percent decrease
Teacher overview
Students take the role of a meter technician for a water utility in the fictional town of Bexholme, reading a month of meter data and deciding which houses need a visit. The misconception this lesson addresses is common and worth naming out loud: students often read the large number on a meter face as the amount of water a family used, when it is actually a running total since the meter was installed. The difference between two readings is what shows the water a family used, and dividing that difference by the number of days gives the daily rate that makes one house comparable with another. The lesson also lays out how a person enters meter work, which is one of several paths into the water sector.
Procedure
Hook (5 min). Project a photograph or sketch of a residential water meter with the number 45,900 on its register. Ask the class what that number means. Collect two or three answers without correcting them yet. Tell students that by the end of the period they will know why that number alone cannot tell anyone whether a family is wasting water.
Direct instruction on the job (10 min). Explain that a meter technician in the town of Bexholme installs, tests, replaces, and reads the meters that measure how much water each building uses. On a normal day the technician swaps out meters that have stopped counting, checks meters that read far higher or far lower than the neighbors, tests a meter's accuracy against a known volume of water, and flags accounts with unusual use for a follow-up visit. The path in usually starts with a high school diploma and on-the-job training, and many utilities pay for a short meter or backflow certification course. Some technicians move on to a state operator license, a two-year college program, or a four-year engineering degree, and the sector treats all of those routes as legitimate.
Teacher-modeled worked example (10 min). Work this example on the board while students watch, and tell them explicitly that this one is modeled for them and is not on their handout. A house on Durling Lane in the town of Bexholme read 17,250 gallons on the first day of the month and 20,250 gallons on the thirty-first day. Subtract to find use: 20,250 minus 17,250 equals 3,000 gallons. Divide by the number of days: 3,000 divided by 30 equals 100 gallons per day. Say the unit rate aloud in words, then ask the class the check-for-understanding question: if a second house shows a difference of 6,000 gallons over the same 30 days, is its daily rate higher or lower than 100 gallons per day? Take a thumbs-up or thumbs-down poll, and reteach the division step if more than five students answer incorrectly.
Student Handout practice (18 min). Distribute the handout. Students work questions 1 through 7 alone or in pairs. Circulate and watch for two specific errors: dividing by 31 instead of 30, and dividing the days by the gallons instead of the gallons by the days. For question 5, remind students that a percent decrease compares the drop to the starting amount, not to the ending amount.
Debrief and exit ticket (7 min). Ask which house on the handout a technician should visit first and why. Steer the discussion toward the fact that a high total is not by itself evidence of a leak, while a sudden jump in the daily rate usually is. Collect question 7 as the exit ticket. Students who explain that the daily rate lets houses with different reading dates be compared have met the objective.
Differentiation
Support
Give these students a version of the handout with the division already set up, such as 3,300 divided by 30, so the arithmetic is the only step left. Provide a number line marked from 0 to 500 gallons per day with 300 labeled as the national average, and have students plot each answer on it. For question 5, supply the subtraction 430 minus 258 already completed.
Extension
Have students find the daily rate for Tindal Street 18 as well, then ask them to build a 30-day bill for each of the four houses at the rate of $9 for every 1,000 gallons used in the town of Bexholme, rounding to the nearest cent. Then ask them to write two sentences on whether the highest bill is strong enough evidence of a leak, and what a technician would want to check before saying so.
ELL supports
Pre-teach "register," "unit rate," and "percent decrease" with the meter photograph and a two-column chart of the words and short definitions. Provide the sentence frame "The house at ____ used ____ gallons each day." Allow question 7 to be answered orally or in the student's first language and then translated with a partner.
Extensions
Have students read their own home water meter on two dates a week apart, then calculate their household's gallons per day and compare it with the national average of about 300 gallons per day. Students who cannot access a meter can use the class data instead. Follow with a short written recommendation of one change the household could make.
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Name	   Date	
A Meter Technician's Route in Bexholme: Finding Hidden Leaks
Grade 6 · Careers & CTE
Student Handout
Bexholme Water Department, meter route 4, one 30-day month
	House
	Gallons used in 30 days

	Tindal Street 12
	3,300

	Tindal Street 18
	9,000

	Varnum Road 4
	2,700

	Varnum Road 9
	12,900



Answer every question. Show the numbers you used.
1. The house at Tindal Street 12 used 3,300 gallons in 30 days. How many gallons per day is that?

1. The house at Varnum Road 9 used 12,900 gallons in 30 days. How many gallons per day is that?

1. The average household in the United States uses about 300 gallons per day. The house at Varnum Road 9 uses 430 gallons per day. How many gallons per day above the average is that house?

1. The house at Varnum Road 4 used 2,700 gallons in 30 days. How many gallons per day is that?

1. A technician found a running toilet at Varnum Road 9. The next month the house used 258 gallons per day instead of 430 gallons per day. By what percent did the daily use drop?

1. The U.S. Environmental Protection Agency (EPA) says a faucet that drips once per second can waste more than 3,000 gallons in a year. Use 3,000 gallons for one year of dripping. In the town of Bexholme, water costs $9 for every 1,000 gallons. What would one year of that drip cost the household?

1. Explain why a meter technician compares houses using gallons per day instead of the number showing on the meter face.
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ANSWER KEY · FOR TEACHERS
A Meter Technician's Route in Bexholme: Finding Hidden Leaks
Lesson plan · Grade 6 · Careers & CTE
1. Answer: 110 gallons per day.
3,300 gallons divided by 30 days equals 110 gallons per day.
1. Answer: 430 gallons per day.
12,900 gallons divided by 30 days equals 430 gallons per day.
1. Answer: 130 gallons per day.
430 gallons per day minus 300 gallons per day equals 130 gallons per day above the average.
1. Answer: 90 gallons per day.
2,700 gallons divided by 30 days equals 90 gallons per day.
1. Answer: 40 percent.
The drop is 430 minus 258, which equals 172 gallons per day. Then 172 divided by 430 equals 0.40, and 0.40 written as a percent is 40 percent.
1. Answer: $27.
3,000 gallons divided by 1,000 gallons equals 3, and 3 times $9 equals $27 for the year.
1. Answer: Because the meter face shows a running total since the meter was installed.
Accept any answer explaining that the number on the register keeps climbing for the life of the meter, so only the difference between two readings shows recent use, and dividing that difference by the number of days puts every house on the same scale no matter when it was read.
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