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IWA/AWWA M36 Methodology – State of the 
Art Water Auditing & Loss Control



IWA/AWWA Standard Water Balance

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/Yr

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

     

    

         

        

            

               

$/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

        

                      

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)
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? Click to access definition
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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.
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+ 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.
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Non-Revenue Water



Validity

Value

Volume

3-V’s











Unreported ReportedBackground





Phase 2-4 
quantifies this

Phase 5 
quantifies this

Phases 6-8 = 
implementation 
to get there 





64,665

15,275

Total Non-Revenue Water
Volume (MG) in 2016

Billed Consumption

NRW

$16 Million/year

Weighted Ave = 63………………………

Min = 43………………………

Max = 72………………………

Statistics for Basinwide Aggregate

Margin of Error  +/-15%



Catawba Water Loss Program Outcomes

Real Loss

Apparent Loss
Unbilled Consumption

Real Loss $
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Statistics for Individual Utilities



Statistics for Individual Utilities



Statistics for Individual Utilities



Unreported ReportedBackground



Annual M36 
water audit

Apparent & 
Real Loss 
volumes

Level 1 
validation

Annual 
Water 

Balance
Advanced Validation 
•Level 2 Analytics
•Level 3 Field Study
•Margins of Error

Apparent Loss Profile
•Theft
•Meter Inaccuracy
•Data Handling

Real Loss Profile
•Reported Leakage
•Unreported Leakage
•Background Leakage

Loss Profiling & 
Uncertainty

Costs of losses
• by subcomponent
• in aggregate
• wholesale & retail

Costs of 
intervention 
strategies

Program design

System-specific

Cost-Benefit 
& Targets

Leakage Management:
• Active Leak Detection
• Pressure Optimization
• Repair Time Reduction
• Network Renewal

Revenue Protection:
• Theft Mitigation
• Meter Optimization & 

Renewal
• Billing Data System 

Integrity
• Revenue Recovery

Intervention

Validity

Value

Volume

The Big Picture:  Economic Intervention

economic
analysis

technical 
analysis

baseline

cost-effectiveness

Stage 1 Stage 2 Stage 3 Stage 4





Catawba Water Loss Program Outcomes

Annualized Cost of Real Losses -
$5M



Unreported ReportedBackground

Types of Leakage



Unreported ReportedBackground

Tools
Pressure Management
Main & service replacement
Reduction in number of joints/fittings

Tools
Pressure Management
Main & service replacement
Reduction in number of joints/fittings
Proactive Leak Detection

Tools
Pressure Management
Main & service replacement
Optimized repair time

Selecting the Right Tool 



Catawba Water Loss Program Outcomes

Annualized Cost of Apparent Losses -
$11M



Disaggregated NRW Profiles (2017)



Catawba Water Loss Program Outcomes





Statistics for Basinwide Aggregate
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Advantages of a Basinwide Water Loss 
Program

Source Water

Collaboration

Perspective



Washington
Pilot, 10 Systems, 9 Months

Wisconsin
Pilot, 6 Systems, 6 Months

North Carolina + South Carolina
Regional Basin, 19 Systems, Multi-year
Georgia
Full Scale, 230 Systems, 5 Years 

California
Full Scale, 460 Systems, 2 Years 

Colorado
Full Scale, 165 Systems, 2 Years

Utah
2 Pilots, 12 Systems, 6 Months

Arizona
Pilot, 6 Systems, 6 Months

New Mexico
Full Scale, 134 Systems, 12 Months

Hawaii
Full Scale, 100 Systems, 4 Years

Massachusetts
60 Systems, 2 Years

Florida
Pilot, 10 Systems, 12 Months

Water Loss Control Programs - United States



With Support From:

Registration is Open!
www.awwa.org/waterloss
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