Albuquerque Bernalillo County Water Utility Authority

Water Conservation -- In-Class Activity

	Activity Title:
	Leak Detective

	Description

	Students use basic math skills and their powers of deduction to locate water leaks causing a huge water bill!

	Objectives
	Students will:

· identify ways that indoor leaks can occur.

· identify clues about their own possible water leaks.

· calculate how much water is lost through leaks.

· learn about toilet leak detection.

	Grade Level
	4th-6th 

	Materials Needed


	· Water User Worksheet (one for each student)

· Leaky Cards

· Toilet dye tablets
· “The Water Squad” DVD (optional)

· Calculators

	Background Info


	Water conservation has three components:

· Our behavior when using water. 

· Using up-to-date water saving plumbing fixtures.

· Detecting and fixing leaks in plumbing fixtures.

Water is used in the home with the following plumbing fixtures:
· Toilet

· Washing machine

· Dishwasher

· Shower faucet

· Bath tub faucet

· Sink faucet

· Water heater

· Sprinklers

· Outside faucet

Water leaks are another important component of water conservation.  Thousands of gallons of water can be lost to leaks before they are found and repaired. Water leaks can occur in all areas of plumbing as parts and fixtures become old and worn.  

Leaks can be difficult to detect.  Often the first indication of a leak is a sharp rise in water use shown on your water bill.  

Leaks can be detected by using your senses:

· Feel your pipes and fixtures for moisture. 

· Listen for drips.  

· Look for water dripping or pooling in areas not normally accessed, such as under sinks.

Leaks often appear so small that they are not immediately repaired; however, they can accumulate into a large amount of water lost.  The amount of water lost from a leak can be calculated with the drip method (for slow leaks) and with the cup method (for fast leaks).  

Slow Leak (Drip Method)

With the drip method, the number of drips per minute is counted.  The resulting number is multiplied by 0.144 to convert to gallons per day.  

(# of drips/minute) x (0.144) = (# of gallons/day)

Fast Leak (Cup Method)

If a leak is dripping at a rate of 5 drips per second or faster, it is considered a steady stream and the cup method must be used.  With the cup method, simply hold an 8 ounce cup under the dripping fixture and time how long it takes to fill the cup.  Eight ounces is divided by the total time (in seconds), then multiplied by 675 to convert to gallons per day.  

             8  ounces   

(# of seconds)

x  (675) = (# of gallons/day)

Toilet leaks can be more difficult to detect.  There is misinformation about toilet leaks.  People often think a toilet leak occurs when water appears on the bathroom floor or under the toilet under the house. Sometimes toilet leaks can be intermittent and therefore difficult to detect.  

A toilet works by taking perfectly clean water from the tank and refilling the bowl after each flush.  With a toilet leak, clean water constantly leaks into the toilet bowl from the tank.  This can happen because either the water refill valve doesn’t shut off or the flapper doesn’t seal properly, allowing water to constantly seep into the bowl from the tank.
To detect a toilet leak, a toilet leak detector tablet (or food dye) is placed in the toilet tank.  If no dye is visible in the bowl after 10 minutes, the toilet does not leak.  If the water in the toilet bowl is colored or streaked with color after 10 minutes, the toilet is leaking.  The speed at which the bowl becomes colored is an indicator of the size of the leak.  However, the size of toilet leaks cannot be readily quantified or calculated.
Water leaks represent water that is lost.  Since water is a precious resource, in limited supply, any water that is lost through a leak is water that could have otherwise been used for something useful, such as drinking water.  

Up to now, 100% of our drinking water has come from an aquifer that is deep underground, and the water is brought to the surface through a system of over 90 groundwater wells.  We have been pumping it out faster than it is being replenished naturally.  It takes a long time for rain and river water to seep down and replenish the aquifer.  To make matters more difficult, we live in a high desert ecosystem where droughts are common, everyone wants and needs water, and the population keeps growing.

By summer 2008, the Albuquerque area will begin to use surface water (the Rio Grande) to reduce aquifer pumping so the aquifer can begin to recover on its own.  The aquifer will remain an important reserve to draw upon during drought.

Everyone can do play a role in the overall strategy to protect and preserve our locate water.  Detecting and repairing water leaks and conserving water through behavior changes and water saving technology are all important components that everyone can do at their homes.

For a free residential or commercial water audits, visit the ABCWUA website at:

http://www.abcwua.org/waterconservation/index.html
Additional useful information can be found at: 

http://www.subwaterco.com/wwdripcalc.htm


	Procedure

	Warm Up

Before the activity, watch “The Water Squad” DVD.  Review the material discussed in the Background Info section of this document.  

The Activity

1. Give each student a Water User Worksheet.

Tell students that this is a role-playing activity.  They are each to going to act as “water conserving residents”. Each of the “residents” uses a minimum of water:

· They all use water saving plumbing fixtures

· All indoor faucets emit water at 2.6 gallons/minute

· All toilets flush at 1.6 gallons per flush

· They use water conserving behavior

· Toilets are not used for trash.

· All faucets are turned off when not in use

· While washing dishes and food, a basin of water is used.

· Water is turned off while brushing teeth and only turned on to rinse.

· The dishwasher and washing machine are only used with full loads.

· The outdoor landscaping is completely low-water use. 

· All outside sprinklers are on a timer set to go on in the early morning or evening.

· Showers are only 5 minutes long.

· Bathtubs are used sparingly and are not completely filled with water.

The Water User Worksheet tells each student how much water he/she normally uses each month as a water conserver.  

This month’s water bill is much, much higher, because more water was used this month.  The Water User Worksheet tells each resident how much water he used this month.  Students answer questions about their water use this month.

2. The Leaky Cards are put in a container.  Each resident, without looking, draws a card from the container. The Leaky Card identifies a leak, which caused their water use to be higher this month.  

Students choose which math calculation to use and calculate their water leak.

3.  Students analyze their water leak and determine if the water leak on the Leaky Card accounted for all the water that was used.  

If not, students brainstorm and identify what other plumbing fixture may be leaking the remaining water.

The answer in each case will be a toilet leak.  Toilet leaks cannot be calculated and are often difficult to identify.  

4. Students are given toilet leak detection tablets for use in their homes. They may test one or two toilets in their home.  As follow-up, students may report their findings for each toilet as no leak, small leak and large leak.  The data for the entire class may be graphed.


	Evaluation/Extension


	Students check their homes for a week and determine if there are any water leaks.  These leaks are graphed in the following ways:

· No leaks vs. leaks (which category has more)

· Leaks per student (which student has more/less)

If there are leaks, the amount of water lost to the leak can be calculated as a class activity with the appropriate formula (drip or cup method).



	For more information
	Contact Katie Babuska, Experiential EE, LLC, contractor to the Albuquerque Bernalillo County Water Utility Authority, at 505-975-0036 or katie@experientialee.com.  Leak Detective was created by Theresa Dunn.


