Water Audits

The Professional Operator will be given the needed information to be able to use the
M-36 Audit Tool to determine their “Water Audit Validity Score” of their system.

Definitions
• Real Loss

• Apparent Loss
• Revenue Gallons
• Non-Revenue Gallons

Definitions
• Water Loss = Gallons in – gallons billed / gallons in = ____%
• Acute Loss
• Chronic Loss
• Figures lie and liars figure

How water loss WAS calculated.
• Gallons in – (gallons billed + gallons “accounted for”) / gallons in = ____%
What are some of the losses out there?
• <10%
• 10% - 20%
• >25%
• Don’t know?
• What is your threshold of concern?
• What does that really tell you?

It tells you the % of the total.
Gallons in – (gallons billed + gallons “accounted for”) / gallons in = ____%
3,000,000 – 2,300,000 / 3,000,000 = 23% Loss or
• 700,000 gallons of Loss per month.
• 20,000 gallons of Loss per month.
• 20,000 gallons of Loss per day.
• 14 gallons a minute.

It tells you the % of the total.
Gallons in – (gallons billed + gallons “accounted for”) / gallons in = ____%
5,000,000 – 4,300,000 / 5,000,000 = 14% Loss or
• 700,000 gallons of Loss per month.
• 20,000 gallons of Loss per month.
• 20,000 gallons of Loss per day.
• 14 gallons a minute.

It tells you the % of the total.
Gallons in – (gallons billed + gallons “accounted for”) / gallons in = ____%

3,000,000 – 2,300,000 / 3,000,000 = 23% Loss or
• 700,000 gallons of Loss per month.
• 20,000 gallons of Loss per month.
• 20,000 gallons of Loss per day.
• 14 gallons a minute.
5,000,000 – 4,300,000 / 5,000,000 = 14% Loss or
• 700,000 gallons of Loss per month.
• 20,000 gallons of Loss per month.
• 20,000 gallons of Loss per day.
• 14 gallons a minute.

How water loss is NOW audited.
AWWA M-36 Water Audit Components
• Water Supplied
• Authorized Consumption
• System Data
• Cost Data
• Water Audit Data Validity Score
• Priority Areas For Attention

Water Supplied Data
Report in million gallons
• Volume from own sources
• Gallons put into system.

• Water Imported
• Gallons purchased.

• Water Exported
• Gallons sold wholesale to another system.

• Master Meter and Supply Error Adjustment
• Account for positive or negative registration.

Water Supplied Grading
1. Less than 25% of water production sources are metered.
• Remaining sources are estimated.
• No regular meter accuracy testing or electronic calibration conducted.

2. 25% - 50% of treated water production sources are metered.
• Other sources estimated.
• No regular meter accuracy testing or electronic calibration conducted.

3. Conditions between 2 and 4
4. 50% - 75% of treated water production sources are metered.
• Other sources estimated.
• Occasional meter accuracy testing or electronic calibration conducted.

Water Supplied Grading
4. 50% - 75% of treated water production sources are metered.
• Other sources estimated.
• Occasional meter accuracy testing or electronic calibration conducted.

5. Conditions between 4 and 6
6. At least 75% of treated water production sources are metered,
• or at least 90% of the source flow is derived from metered sources.
• Meter accuracy testing and/or electronic calibration of related
instrumentation is conducted annually.
• Less than 25% of tested meters are found outside of +/- 6% accuracy.

Water Supplied Grading
6. At least 75% of treated water production sources are metered,
• or at least 90% of the source flow is derived from metered sources.
• Meter accuracy testing and/or electronic calibration of related
instrumentation is conducted annually.
• Less than 25% of tested meters are found outside of +/- 6% accuracy.

7. Conditions between 6 and 8
8. 100% of treated water production sources are metered.
• Meter accuracy testing and electronic calibration of related instrumentation is
conducted annually.
• Less than 10% of meters are found outside of +/- 6% accuracy

Water Supplied Grading
8. 100% of treated water production sources are metered.
• Meter accuracy testing and electronic calibration of related instrumentation
is conducted annually.
• Less than 10% of meters are found outside of +/- 6% accuracy.

9. Conditions between 8 and 10
10. 100% of treated water production sources are metered.
• Meter accuracy testing and electronic calibration of related instrumentation is
conducted semi-annually, with less than 10% found outside of +/- 3%
accuracy.
• Procedures are reviewed by a third party knowledgeable in the M36
methodology.

Authorized Consumption Data Needed
Billed metered gallons
• Examples
Billed unmetered gallons
• Examples
Unbilled metered gallons
• Examples

• There is a Grading component similar to this as well.

Authorized Consumption Definition
Unbilled unmetered gallons
• "Any kind of Authorized Consumption which is neither billed or metered. This
component typically includes water used in activities such as fire fighting, flushing
of water mains and sewers, street cleaning, fire flow tests conducted by the
water utility, etc.
• In most water utilities it is a small component which is very often substantially
overestimated.
• This component has many sub-components of water use which are often tedious
to identify and quantify. Because of this, and the fact that it is usually a small
portion of the water supplied, it is recommended that the auditor apply the
default value, which is 1.25% of the Water Supplied volume.
• If the water utility has carefully audited the unbilled, unmetered activities
occurring in the system, and has well validated data that gives a value
substantially higher or lower than the default volume, then the auditor should
enter their own volume. However the default approach is recommended for most
water utilities.
• Note that a value of zero is not permitted, since all water utilities have some
volume of water in this component occurring in their system."

System Data Needed
Length of mains in miles.
• Length of all pipelines (except service connections) in the system.
• It is also recommended to include in this measure the total length of fire hydrant
lead pipe.
Number of service connections.
• This includes active and inactive connections!
• Number of customer service connections, extending from the water main to supply
water to a customer.
• Please note that this includes the actual number of distinct piping connections,
including fire connections, whether active or inactive.
• There is a Grading component to this as well.

System Data Needed
Are customers meters typically metered at the curb stop or inside the property line?
• Curb Stop: If the customer water meter exists near the ownership transfer point (usually the curb stop
located between the water main and the customer premises) then select “YES” from the drop down menu.

• Inside Property Line: On the drop down menu select “NO”. it is up to the water auditor to estimate a
system-wide average Lp length based upon the various customer land parcel sizes and building locations in
the service area. Lp will be a shorter length in areas of high density housing, and a longer length in areas of
low density housing and varied commercial and industrial buildings. General parcel demographics should
be employed to obtain a composite average Lp length for the entire system.
Average Operating Pressure:
• This is the average pressure in the distribution system that is the subject of the water audit. A weighted
average of the pressure can be assembled; but be sure to take into account the elevation of the fire
hydrants, which typically exist several feet higher than the level of buried water pipelines. If the water
utility is compiling the water audit for the first time, the average pressure can be approximated, but with a
low data grading. In subsequent years of auditing, effort should be made to improve the accuracy of the
average pressure quantity. This will then qualify the value for a higher data grading.

• There is a Grading component similar to this as well.

System Data Needed
Cost Data
• Total annual cost of operating the water system.
• Customer retail unit cost (applied to Apparent Losses)
• Since most water utilities have a rate structure that includes a variety of different costs
based upon class of customer, a weighted average of individual costs and number of
customer accounts in each class can be calculated to determine a single composite
cost that should be entered into this cell.

• Variable production costs (applied to Real Losses)
• Electric and chemicals.

• There is a Grading component to this as well.

Data Grading - Validity Score
• Each data input has a “Data Grade”
• The tool requires that all data is graded to provide an output
• Grades are “weighted” in the calculation of overall validity score
• Shows how reliable the data is for decision making
• Guides continuous improvement and recovery of non-revenue water
• Don’t over/underestimate score, should be reflective of the quality of your
data
• Do not rush ahead with capital purchases or system changes if the data
validity score (DVS) is low

Priority Areas For Attention

Reducing Real Loss - Storage

Reducing Real Loss- Distribution

Reducing Real Loss - Hydrants

Reducing Apparent Loss –
Meters
• Test randomly.
• Establish meter replacement program.
• Evaluate meter accuracy.

Reducing Apparent Loss –
Evaluating Master Meter Accuracy

• Calibrate Meter
• District Metering/Night Flow
• Volumetric Testing

Reducing Apparent Loss –
Locating Unauthorized Consumption
•
•
•
•

Illegal use of hydrants
Meter Tampering
Illegal Connections
Customers opening bypasses

Reducing Real & Apparent Loss

Sometimes it takes a good nose to find them.

Sometimes it takes a good pair of ears!

Demonstration

