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A. Yes

B. No

C. Not sure

Have you ever been to water audit or 
water loss control training before?

Yes
No

Not s
ure
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For all attendees to answer 



A. Yes, I am very 
familiar with this 
methodology

B. Yes, I am somewhat 
familiar with it

C. Yes, I’ve heard of it 
but don’t know much 
more about it

D. No, I haven’t heard 
of it

Are you familiar with the AWWA M36 
Water Audit and Control Methodology?
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For water systems only to answer 



Understanding the water balance …



What goes in,

IN
Distribution 

System

somewhere

OUT

comes out …



You’re either getting paid …

=



Or you’re not.

=/



So, It’s a BLUE and a GREEN problem …

Water that isn’t being 
used the way we want.

Money that we’re not 
getting but could be.



We need a way to estimate water that isn’t 
being used the way we want:  

IN
Distribution 

System OUT



And the amount of money we’re not getting…



One Way – The Water Balance

ALL 

THE 

WATER 

OUT

ALL 

THE 

WATER 

IN

=



What is the Water In?

ALL 

THE 

WATER 

IN

=

Water from your 
own sources

Water you purchase



The Water Balance:

ALL 

THE 

WATER 

OUT

=

Water sold

Water given away

Water used by utility

Water not accurately metered or billed

Water stolen Water leaking
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Water stolen Water leaking



The Water Balance:

ALL 

THE 

WATER 

OUT

ALL 

THE 

WATER 

IN

If we add up all the 
“water in” and 
subtract all of the 
“water out” that we 
know that will give us 
a volume for “real 
water loss.”



We Can Use This Theory to Create The 
Water Balance:



The “Water In”

System
Inputs

Volume 
From Own 

sources

Volume 
From Own 

Sources

Imported
Water

Imported 
WaterOr Or =

A L L  

T H E  

W A T E R  

I N



System Inputs are supplied or exported

System
Inputs Supplied 

To Your 
System

Exported
to Another 

System

Supplied 
To

Your 
System

Or=



Water Out …

Revenue 
Water

Non-Revenue
Water

Supplied 
to Your 
System

Revenue 
Water

Non-
Revenue

Water

Revenue 
Water

Non-
Revenue

Water

Or Or=

A L L  

T H E  

W A T E R  

O U T

Generates Revenue or Not



Water Out: The Revenue Portion

Revenue 
Water

Non-Revenue
Water

Billed 
Metered

Billed 
Unmetered

Billed 
Metered

Billed 
UnmeteredOr Or=



Non-
Revenue

Water

Revenue 
Water

The Water Out: The Non-Revenue Portion

Non-Revenue
Water



Real Losses

Authorized
Unbilled

Theft & 
Errors

Non-
Revenue

Water =

The Water Out: The Non-Revenue Portion



Storage Leaks 
& Overflows

Service Line 
Leaks

Main Leaks

Systematic 
Data Errors

Customer 
Meter Errors

Theft

Unbilled 
Unmetered

Unbilled 
Metered

Real 
Losses

Authorized
Unbilled

Theft & 
Errors

Broken down further…

=



A bit about terminology…

NOT PHYSICAL LOSSES

• Water reaches a user 
• Volumes are not counted
• Water does not generate revenue

Systematic 
Data Errors

Customer 
Meter Errors

Theft

Theft & 
Errors

Apparent 
Losses

VALUED AT THE PRICE YOU CHARGE CUSTOMERS

=



And a bit more …

Real 
Losses

ARE PHYSICAL LOSSES

• Water did not reach a customer
• Difficult if not impossible to measure
• Water does not generate revenue

You CAN’T directly charge for losses, but all customers pay 
indirectly

VALUED AT THE PRICE OF PRODUCTION

Storage Leaks 
& Overflows

Service Line 
Leaks

Main Leaks

=



Let’s Put It All Together …

System
Inputs

Volume 
From 
Own 

Sources

Imported
Water

Revenue 
Water

Non-
Revenue

Water

Supplied 
To Your 
System

Exported

Water 
Losses

Authorized 
Consumption

Exported

Billed 
Metered

Billed 
Unmetered

Unbilled 
Metered
Unbilled 

Unmetered

Systematic Data 
Handling Errors

Main Leaks

Unauthorized
Consumption

Customer 
Metering Error

Service Leaks
Storage Leaks & 

Overflows

Real 
Losses

Billed
Authorized 
Consumption

Unbilled
Authorized
Consumption

Apparent 
Losses



Questions? Thoughts? Comments?



Break time …



Remember It’s a BLUE and GREEN problem …

Water that isn’t being 
used the way we want.

Money that we’re not 
getting but could be.



ENTER:
Water Audit Report for:

Reporting Year:

All volumes to be entered as: MILLION GALLONS (US) PER YEAR

Master Meter Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 5 1,000.000 MG/Yr 1 MG/Yr

Water imported: MG/Yr MG/Yr

Water exported: 1 100.000 MG/Yr 9 MG/Yr

Enter negative % or value for under-registration

WATER SUPPLIED: 825.000 MG/Yr Enter positive % or value for over-registration
.

AUTHORIZED CONSUMPTION

Billed metered: 8 700.000 MG/Yr

Billed unmetered: 9 50.000 MG/Yr

Unbilled metered: MG/Yr Pcnt: Value:

Unbilled unmetered: 9 10.313 MG/Yr 1.25% MG/Yr24061

AUTHORIZED CONSUMPTION: 760.313 MG/Yr

WATER LOSSES (Water Supplied - Authorized Consumption) 64.688 MG/Yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 10 3.000 MG/Yr 0.25% MG/Yr

Customer metering inaccuracies: 5 7.071 MG/Yr 1.00% MG/Yr

Systematic data handling errors: 4 5.000 MG/Yr 0.25% MG/Yr

Apparent Losses: 15.071 MG/Yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 49.617 MG/Yr

WATER LOSSES: 64.688 MG/Yr

NON-REVENUE WATER

NON-REVENUE WATER: 75.000 MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 7 100.0 miles

Number of active AND inactive service connections: 6 1,000

Service connection density: 10 conn./mile main

Yes

Average length of customer service line: ft

Average operating pressure: 6 60.0 psi

COST DATA

Total annual cost of operating water system: 5 $1,000,000 $/Year

Customer retail unit cost (applied to Apparent Losses): 7 $3.50

Variable production cost (applied to Real Losses): 7 $3,000.00 $/Million gallons

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Customer metering inaccuracies

     3: Total annual cost of operating water system

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/1000 gallons (US)

100.000

              <----------- Enter grading in column 'E' and 'J' ---------->

Unauthorized consumption volume entered is greater than the recommended default value

5.000

*** YOUR SCORE IS: 60 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

100.000

3.000

25.000

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:

 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

1.000

2013 1/2013 - 12/2013

Northern San Leandro Combined Water Sewer Storm Utility District  (0007900)

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of 
the input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 

for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.

AWWA’S WATER AUDIT SOFTWARE!



Industry Standard (M36)

Free

Excel based

It’s free

http://awwa.org/waterlosscontrol

Seriously, it’s really free

THE AWWA WATER AUDIT SOFTWARE
Water Audit Report for:

Reporting Year:

All volumes to be entered as: MILLION GALLONS (US) PER YEAR

Master Meter Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 5 1,000.000 MG/Yr 1 MG/Yr

Water imported: MG/Yr MG/Yr

Water exported: 1 100.000 MG/Yr 9 MG/Yr

Enter negative % or value for under-registration

WATER SUPPLIED: 825.000 MG/Yr Enter positive % or value for over-registration
.

AUTHORIZED CONSUMPTION

Billed metered: 8 700.000 MG/Yr

Billed unmetered: 9 50.000 MG/Yr

Unbilled metered: MG/Yr Pcnt: Value:

Unbilled unmetered: 9 10.313 MG/Yr 1.25% MG/Yr24061

AUTHORIZED CONSUMPTION: 760.313 MG/Yr

WATER LOSSES (Water Supplied - Authorized Consumption) 64.688 MG/Yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 10 3.000 MG/Yr 0.25% MG/Yr

Customer metering inaccuracies: 5 7.071 MG/Yr 1.00% MG/Yr

Systematic data handling errors: 4 5.000 MG/Yr 0.25% MG/Yr

Apparent Losses: 15.071 MG/Yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 49.617 MG/Yr

WATER LOSSES: 64.688 MG/Yr

NON-REVENUE WATER

NON-REVENUE WATER: 75.000 MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 7 100.0 miles

Number of active AND inactive service connections: 6 1,000

Service connection density: 10 conn./mile main

Yes

Average length of customer service line: ft

Average operating pressure: 6 60.0 psi

COST DATA

Total annual cost of operating water system: 5 $1,000,000 $/Year

Customer retail unit cost (applied to Apparent Losses): 7 $3.50

Variable production cost (applied to Real Losses): 7 $3,000.00 $/Million gallons

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Customer metering inaccuracies

     3: Total annual cost of operating water system

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/1000 gallons (US)

100.000

              <----------- Enter grading in column 'E' and 'J' ---------->

Unauthorized consumption volume entered is greater than the recommended default value

5.000

*** YOUR SCORE IS: 60 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

100.000

3.000

25.000

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:

 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

1.000

2013 1/2013 - 12/2013

Northern San Leandro Combined Water Sewer Storm Utility District  (0007900)

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of 
the input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 

for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.



AUDIT SOFTWARE COMPONENTS:

Instructions
Reporting 
Worksheet

Performance 
Indicators

Comments

Water 
Balance

Dashboard
Grading 
Matrix

Service 
Connection 

Diagram

Definitions
Loss Control 

Planning
Example 

Audits

Acknow-

ledgements



DATA CATEGORIES:



Water supplied to your system
A L L  

T H E  

W A T E R  

I N



Water used by customers
A L L  

T H E  

W A T E R  

O U T



System characteristics
Doesn’t affect balance; part of 
calculation of the metrics 



Financial information 
Doesn’t affect balance; part of 
calculation of the value of water 



The software calculates Non-Revenue Water

ALL 

THE 

WATER 

OUT 

(EXCEPT 

LEAKS)

ALL 

THE 

WATER 

IN

WATER 

LOSSES

(LEAKS)



Audit Timeframe:

The Audit covers a 1 year period

Can be calendar or fiscal year

Pick one and stick with it

Setting Parameters



Audit Boundaries:

The Audit covers a specific area

Can be whole system or part

Have defined entry & exit points

Setting Parameters



Consistent Units of Measure:

Use Millions of Gallons, or 

Megaliters, or

Acre Feet

Setting Parameters



Other information Can Be Helpful (Like Breaks)



Considerations: What Data Do You 
Have & What is the Quality

Your data wasn’t generated for water auditing.

It may be great for its intended purpose but…

Over time you can change how you collect data.

there will be issues/anomalies/inaccuracy/concerns.



START SOMEWHERE
AND

DO WHAT YOU CAN



DON’T LET WHAT YOU
CAN’T DO STOP YOU FROM
DOING WHAT YOU CAN DO



Outcomes: The Three Vs

Individual Data Grades
& Overall Validity Score

Volume

Validity

Value

Volume of Water in 
Each Category

Value of Non-Revenue 
Water in Each Category



Two positive aspects of 
the water audit and 
non-revenue water 
control…..



A Software Preview



5

Name of Contact Person: All audit data are entered on the Reporting Worksheet

Email Address: Value can be entered by user

Telephone | Ext.: Value calculated based on input data 

Name of City / Utility: These cells contain recommended default values

City/Town/Municipality: 

State / Province: Pcnt: Value:

Country: 0.25%

Year: 2016 Calendar Year

Start Date:  Enter MM/YYYY numeric format

End Date:  Enter MM/YYYY numeric format

Audit Preparation Date: 1/12/2017

Volume Reporting Units: 

PWSID / Other ID: 

If you have questions or comments regarding the software please contact us via email at: wlc@awwa.org

AWWA Free Water Audit Software v5.0 

The following worksheets are available by clicking the buttons below or selecting the tabs along the bottom of the page

Auditors are strongly encouraged to refer to the most current edition of AWWA M36 Manual for Water Audits 

for detailed guidance on the water auditing process and targetting loss reduction levels

This spreadsheet-based water audit tool is designed to help quantify and track water losses associated with water distribution systems and identify areas for improved 

efficiency and cost recovery. It provides a "top-down" summary water audit format, and is not meant to take the place of a full-scale, comprehensive water audit format. 

NM3536221

Use of Option  

(Radio) Buttons:

The spreadsheet contains several separate worksheets. Sheets can be accessed using the tabs towards the bottom of the screen, or by clicking the buttons below. 

Million gallons (US)

Please begin by providing the following information The following guidance will help you complete the Audit

Select a state / province from the list

American Water Works Association Copyright © 2014, All Rights Reserved.

Select the default 
percentage by choosing the 
option button on the left

To enter a value,
choose this button and 
enter a value in the cell 

Instructions

The current sheet. 
Enter contact 

information and basic 

audit details (year,  
units etc)

Performance 
Indicators

Review the 
performance indicators 
to evaluate the results 
of the audit 

Comments

Enter comments to 
explain how values were 

calculated or to 

document data sources

Water Balance

The values entered in 
the Reporting 

Worksheet are used to 

populate the Water 
Balance

Dashboard

A graphical summary of 
the water balance and 

Non-Revenue Water 

components

Grading Matrix

Presents the possible 
grading options for 

each input component 

of the audit

Service Connection 
Diagram

Diagrams depicting 
possible customer service 

connection line 
configurations

Acknowledgements

Acknowledgements for 
the AWWA Free Water 

Audit Software v5.0

Loss Control 
Planning

Use this sheet to 
interpret the results of 
the audit validity score 

and performance 

indicators

Definitions

Use this sheet to 
understand the terms 

used in the audit process

Example Audits

Reporting Worksheet 
and Performance 

Indicators examples are 

shown for two 
validated audits

Reporting Worksheet

Enter the required data 
on this worksheet to 
calculate the water 

balance and data grading

Instructions



Water Audit Report for:

Reporting Year:

All volumes to be entered as: MILLION GALLONS (US) PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 3 19.500 MG/Yr MG/Yr

Water imported: n/a 0.000 MG/Yr MG/Yr

Water exported: n/a 0.000 MG/Yr MG/Yr

Enter negative % or value for under-registration

WATER SUPPLIED: 19.500 MG/Yr Enter positive % or value for over-registration

.

AUTHORIZED CONSUMPTION

Billed metered: 1 18.000 MG/Yr

Billed unmetered: 1 0.000 MG/Yr

Unbilled metered: 1 0.030 MG/Yr Pcnt: Value:

Unbilled unmetered: 0.244 MG/Yr 1.25% MG/Yr24061

AUTHORIZED CONSUMPTION: 18.274 MG/Yr

WATER LOSSES (Water Supplied - Authorized Consumption) 1.226 MG/Yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 0.049 MG/Yr 0.25% MG/Yr

Customer metering inaccuracies: 1 0.368 MG/Yr 2.00% MG/Yr

Systematic data handling errors: 0.045 MG/Yr 0.25% MG/Yr

Apparent Losses: 0.462 MG/Yr

Real Losses (Current Annual Real Losses or CARL)

Real Losses = Water Losses - Apparent Losses: 0.765 MG/Yr

WATER LOSSES: 1.226 MG/Yr

NON-REVENUE WATER

NON-REVENUE WATER: 1.500 MG/Yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 1 5.0 miles

Number of active AND inactive service connections: 1 335

Service connection density: 67 conn./mile main

Yes

Average length of customer service line: ft

Average operating pressure: 1 60.0 psi

COST DATA

Total annual cost of operating water system: 1 $100,000 $/Year

Customer retail unit cost (applied to Apparent Losses): 1 $3.00

Variable production cost (applied to Real Losses): 1 $1,921.05 $/Million gallons

 WATER AUDIT DATA VALIDITY SCORE:

$/1000 gallons (US)

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 23 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property 

line? 

 AWWA Free Water Audit Software:

 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

2016 1/2016 - 12/2016

<< Please enter system details and contact information on the Instructions tab >>

              <----------- Enter grading in column 'E' and 'J' ---------->

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the 
accuracy of the input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 

for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade 
where the utility meets or exceeds all criteria for that grade and all grades 

Reporting 
Worksheet



A. Yes, I have done an annual audit 
for multiple years using the AWWA 
Water Audit Software

B. Yes, I have done an annual audit 
for one year using the AWWA 
Water Audit Software

C. Yes, I have done an annual audit 
for one or more years using a 
different process than the AWWA 
Water Audit Software

D. I have started a water audit but 
haven’t yet finished

E. I have started a water audit but 
don’t know how to finish it

F. I haven’t started a water audit but 
would like to

G. I haven’t started a water audit and 
don’t intend to

H. I don’t know what a water audit is

Have you completed an annual water 
audit?

A. B. C. D. E. F. G. H.

0% 0% 0% 0%0%0%0%0%

For water systems only to answer 



A. Yes, I have a robust water 
loss control program in place

B. Yes, I have started a few 
activities

C. Yes, I am doing one activity 
to control water loss

D. No, but I’m thinking of 
starting some activities

E. No, but I think I might in the 
future

F. No, I don’t think it is 
necessary for my system

G. No, I’m not sure what water 
loss control activities are

Have you started any water loss control 
activities?

A. B. C. D. E. F. G.

0% 0% 0% 0%0%0%0%

For water systems only to answer 



Water Audit Exercise



Water Audit Exercise Results



Break time …



Data Grades

When you know better you do better.

~ Maya Angelou



How Do I Judge The Quality of My Data?

Data 

Grades

Validating the Data Using Data Grades



What Grade Should I Use?

Hover the cursor 

over the red 

triangle in the 

corner



The Data Grades will show up in  a pop-up box.

What Grade Should I Use?



An Easier Way …



http://southwestefc.unm.edu

An Easier Way …



http://southwestefc.unm.edu

An Easier Way …



http://southwestefc.unm.edu

An Easier Way …



One Sheet Per Data Input



Grades: Policy, Practice & Procedure

Pull Out Your Data Grade Worksheets



% Metered Sources Testing Frequency Meter Accuracy 3rd Party Review

Grades: Policy, Practice & Procedure



Each data point has its own criteria:

The Data Grade for Billed 
Metered is Related to:

• Whether customers 
receive volume-based 
billing

• Meter reading practices
• Meter records data 

handling practices
• Meter replacement 

practices

The Data Grade for Volume of 
Own Sources:

• % of Sources Metered
• Testing Frequency
• Meter Acuracy
• 3rd Party Review



If you can meet or exceed ALL the 

criteria, in the box, move to the next 
line.

If You can’t meet or exceed ALL of 
the criteria, move down to the next 
lower line

How to use the grade sheets:



If you are able to check ALL the 
boxes on the number below and only 
SOME of the boxes on the number 
above, choose the “conditions 
between…” box.

How to use the grade sheets: 
“Conditions Between”



As an example, let’s assume we have a 
system with 60% of the sources metered but 
they don’t do regular testing.

How to use the grade sheets:



With our example, 60% metered and 
no meter testing, what grade?

How to use the grade sheets:



A New (Beta) Grading Tool …



A New (Beta) Grading Tool …



GRADING MATRIX: 

                      DATA VALIDITY SCORE SHEET

DV01 VOLUME FROM OWN SOURCES: E15 3

DV02 VOLUME FROM OWN SOURCES MASTER METER AND SUPPLY ERROR ADJUSTMENT: J15 2

DV03 WATER IMPORTED: E16 N/A

DV04 WATER IMPORTED MASTER METER AND SUPPLY ERROR ADJUSTMENT: J16 N/A

DV05 WATER EXPORTED: E17 N/A

DV06 WATER EXPORTED MASTER METER AND SUPPLY ERROR ADJUSTMENT: J17 N/A

DV07 BILLED METERED: E23 5

DV08 BILLED UNMETERED: E24 0

DV09 UNBILLED METERED: E25 0

DV10 UNBILLED UNMETERED: E26 0

DV11 UNAUTHORIZED CONSUMPTION: E38 0

DV12 CUSTOMER METERING INACCURACIES: E42 0

DV13 SYSTEMATIC DATA HANDLING ERRORS: E43 0

DV14 LENGTH OF MAINS: E62 0

DV15 NUMBER OF ACTIVE AND INACTIVE SERVICE CONNECTIONS: E63 0

DV16 AVERAGE LENGTH OF CUSTOMER SERVICE LINE: E67 0

DV17 AVERAGE OPERATING PRESSURE: E69 0

DV18 TOTAL ANNUAL COST OF OPERATING WATER SYSTEM: E76 0

DV19 CUSTOMER RETAIL UNIT COSTS: E77 0

DV20 VARIABLE PRODUCTION COST (APPLIED TO REAL LOSSES): E78 0

AVERAGE DATA VALIDITY SCORE FOR CATEGORIES ANSWERED:                             

(NOTE THIS IS NOT YOUR DATA VALIDITY SCORE, WHICH WILL BE GENERATED BY THE 

AUDIT SOFTWARE ONCE YOU ENTER THESE VALUES)

3.3

CELL IN 

AWWA 

SOFTWARE

CATEGORY

  BETA Ver. 0.11 Date: 9/19/2017

ADAPTED FROM THE AWWA WATER AUDIT SOFTWARE 2016

SCORE

A New (Beta) Grading Tool …



A Comparison …



http://southwestefc.unm.edu

A New (Beta) Grading Tool …



Entering Your Data Grades:

Data 

Grades



Be Honest About Grading

The right data grade accurately reflects your practices.



Overall Data Validity Score

Your Data 
Validity Score



If you miss any 
grades you will 
get a message

Overall Data Validity Score



What Response To Low Scores?



Priority Areas for 
Increasing 
Validity Score

Overall Data Validity Score



Action Items For Improving Individual Grades

Grading Matrix For Action



Remember: The Three Vs

Individual Data Grades
& Overall Validity Score

Volume

Validity

Value

Volume of Water in 
Each Category

Value of Non-Revenue 
Water in Each Category



Questions?



DATA GRADING EXERCISE



Data Grading Results



Lets Look at the 
audit 

for
Green Village:



Green Village: Results Review…



Green Village: Results Review…



Let’s look at the  
audit 

for
Town Water:



Town Water: Results Review …



Town Water: Results Review …



Break time …



Best Starting Place:  Assemble Your Data



Consider: Data Wasn’t Developed for 
Water Audit Purposes



DATA ISSUES: NOTICE ANYTHING?



I Completed My Water Audit: Now What?



Perform water 
balance to 
determine nature 
of NRW

Prioritize activities 
to address values 
and volumes of 
NRW components

Examine Data Validity: 
Is overall data validity 
high enough? Are 
there issues in the 
data?

Look at Volumes 
and Values of NRW 
components



Perform water 
balance to 
determine nature 
of NRW

Prioritize activities 
to address values 
and volumes of 
NRW components

Examine Data Validity: 
Is overall data validity 
high enough? Are 
there issues in the 
data?

Look at Volumes 
and Values of NRW 
components



Metrics Screening

Screening Range

>50 
(validated     
score)

*** YOUR WATER AUDIT DATA 

VALIDITY SCORE IS: 47 out of 
100 ***



Non-revenue water as percent by volume of Water Supplied: 29.5%

Non-revenue water as percent by cost of operating system: 38.7%  Real Losses valued at Variable Production Cost

Apparent Losses per service connection per day: 10.92 gallons/connection/day

Real Losses per service connection per day: 94.57 gallons/connection/day

Real Losses per length of main per day*: N/A

Real Losses per service connection per day per psi pressure: 0.63 gallons/connection/day/psi

From Above, Real Losses = Current Annual Real Losses (CARL): 110.46 million gallons/year

2.28

* This performance indicator applies for systems with a low service connection density of less than 32 service connections/mile of pipeline

Infrastructure Leakage Index (ILI) [CARL/UARL]:?

Financial:

Operational Efficiency:

Metrics Screening
Screening Range

20 – 200
400  – 4000

2 – 10

*** YOUR WATER AUDIT DATA VALIDITY SCORE IS: 66 out of 100 *** >50 (validated 
score)



Perform water 
balance to 
determine nature 
of NRW

Prioritize activities 
to address values 
and volumes of 
NRW components

Examine Data Validity: 
Is overall data validity 
high enough? Are 
there issues in the 
data?

Look at Volumes 
and Values of NRW 
components



Select Dashboard on the bottom menu



Select Volumes or Cost (value)



The 
highest 
volume 
and value 
(cost) 
don’t 
always 
match!

Look at Values and volumes from 
Dashboard



What is 
most 
important? 
Saving 
Water, 
Saving 
Money?

Results of Values and Volumes Give 
You an Idea of Where to Start



Perform water 
balance to 
determine nature 
of NRW

Prioritize activities 
to address values 
and volumes of 
NRW components

Examine Data Validity: 
Is overall data validity 
high enough? Are 
there issues in the 
data?

Look at Volumes 
and Values of NRW 
components



Words of Wisdom

Words of Wisdom for controlling leakage

“There is no single ‘silver bullet’ to leakage control.  
Water utilities need to have an ample ‘toolbox’ of 
leakage control tools and know when to use each tool 
in the right amount.”
George Kunkel, AWWA M36 Manual Chair



Unavoidable 

Apparent Losses

Current Annual Apparent Losses
Economic Level of Apparent Losses

Existing Apparent  Losses

Customer 

Metering 

Testing & 

Replacement

Quality Control 

on Data 

Handling 

(Billing to 

Archives)

Theft 

Deterrence

Quality Control on 

Data Transfer 

(Meters to Billing 

System)Economic Level

Unavoidable Annual

Apparent Losses

(This is a theoretical reference value)

The Four Pillars of Apparent Losses Control

Source: AWWA M36 Publication



1. Respond faster to known leaks

2. Asset Management

3. Reduce pressure

4. Find hidden leaks

Addressing Real Losses
Ways to reduce real losses



Helps to Address The Toolbox (Basic) Cost Range

Data Validity, Data Results Out of Range 1 - Validation of supply & consumption volumes; Look 

for Data Grade Improvements

Low-Mid

Validity, Billed Unmetered Use, Unbilled Unmetered Use 2 - Estimating and tracking unmetered use Low

Validity 3 – Master Meter Annual Testing Program Low - Mid

Validity; Other Benefits Related to Asset Inventory & 

Management

4 – Mapping the System Low - Mid

Authorized, Unbilled usage 5 – Review Policies & Procedures for unbilled customers Low

Unbilled unmetered 6 - Unidirectional flushing program Low

Unbilled Unmetered Use 7 - Installing meters on unmetered connections Mid

Customer metering inaccuracy 8 - Meter testing & replacement Mid-High

Unauthorized Use 9 - Theft Deterrence Low - Mid

Systematic Data Handling Errors 10 - Billing system audit Low-Mid

Real Losses 11 – Collecting & Analyzing Break Data Low

Real Losses 12 - Improve speed/quality of repairs Low

Real Losses 13 - Locate & eliminate pressure transients (surges,   

water hammer)

Low-Mid

Real Losses 14 – Night Flow Analysis Mid

Real Losses 15 - Reduce peak and overall pressure Mid-High

Real Losses: Leakage on Mains 16 – Main Replacement High

Real Losses: Leakage on Services 17 – Service Replacement Mid - High

Real Losses: Unreported Leaks 18 - Acoustic leak survey Mid

Real Losses: Overflows and Leakage on Storage Tanks 19 – Tank Management, Data Collection, & Inspection Low





Unreported

Reported
Background





Unreported ReportedBackground





Wrap Up



What can you do at 
your own facility



CONTACT INFORMATION

Department of Civil Engineering  MSC01 1070  
1 University of New Mexico, Albuquerque, NM 87131
505-277-0644   
swefc@unm.edu   
http://southwestefc.unm.edu 

Heather Himmelberger: heatherh@unm.edu

Dawn Nall: dnall@unm.edu

James Markham: jmarkham@unm.edu


