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Increased Supply
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#48 Enterprise Risk Profile Assessment Factors (Table 10)

Relevance: Impacts on Bond Ratings
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AWWA M36 
Regulatory Landscape



Washington
Pilot, 10 Systems, 9 Months

Wisconsin
Pilot, 6 Systems, 6 Months

North Carolina + South Carolina
Regional Basin, 19 Systems, Multi-year
Pilot, 10 Systems, 12 Months

Georgia
Full Scale, 230 Systems, 5 Years 
Water Audit Validation Training

California
Full Scale, 460 Systems, 2 Years
Water Audit Validation Training

Colorado
Pilot, 50 systems
Full Scale, 165 Systems, 2 Years

Utah
Pilot, 20 Systems, 6 Months

Arizona
Pilot, 6 Systems, 6 Months
Pilot, 25 Systems, 9 Months
New Mexico
Full Scale, 134 Systems, 12 Months

Hawaii
Full Scale, 100 Systems, 4 Years

Quebec
Water Audit Validation Training

Florida
Pilot, 10 Systems, 12 Months

Water Loss Programs in North America
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Pilot Full Scale Validation 
Training



Pilot

Washington
Pilot, 10 Systems, 9 Months

Wisconsin
Pilot, 6 Systems, 6 Months

North Carolina
Pilot, 10 Systems, 12 Months

Utah
Pilot, 20 Systems, 6 Months

Arizona
Pilot, 6 Systems, 6 Months
Pilot, 25 Systems, 9 Months

Florida
Pilot, 10 Systems, 12 Months



Standard Pilot 

10 Water Systems

Technical Training and 
Assistance through Level 1 

Validation + Real Loss 
Component Analysis

North Carolina Pilot



Full 
Scale

Georgia
Full Scale, 230 Systems, 5 Years 
Water Audit Validation Training

California
Full Scale, 460 Systems, 2 Years
Water Audit Validation Training 

Colorado
Pilot, 50 systems
Full Scale, 165 Systems, 2 Years

New Mexico
Full Scale, 134 Systems, 12 Months

Hawaii
Full Scale, 100 Systems, 4 Years



• Under regulatory framework
• Multiple Tracks based on experience
• Technical assistance:

• AWWA M36 methodology
• Level 1 Validation

California Full 
Scale



Validation
Training

Full Scale, 230 Systems, 5 Years 
Water Audit Validation Training

Full Scale, 460 Systems, 2 Years
Water Audit Validation Training Water Audit Validation Training



• Under regulatory framework
• Multiple Tracks
• Extended touchpoints of 

technical assistance
• Multiple phases over several 

years

Georgia Validation
Training



Pilot

Demonstration program with 
select utilities to adopt the 
AWWA M36 method for water 
loss management. Breadth 
and depth of technical 
assistance scaled to meet 
available funding.

Full Scale

Statewide program for adoption 
of AWWA M36 method for 
water loss management, 
where broad reach of utilities 
is desired. Breadth and depth 
of technical assistance scaled 
to meet available funding.

Validation 
Training

Certification programs designed 
to qualify individuals to 
perform Level 1 water audit 
validations. 

Training and Technical Assistance 
Programs



NC Water Loss Control Pilot 
Program
Leading utilities down the road to 
viability

Drew Blackwell
NRW Program Manager
Cavanaugh



GOAL: 
Demonstration of AWWA M36 methodology for 
cost-effective water loss management

• Key Tasks:

• 1. Training & Technical Assistance 
to 10 small and mid-size utilities 
across North Carolina

• 2. Analysis of pilot outcomes & 
opportunity for water loss & 
revenue recovery 





10 Participating 
Water Systems

Western Region
• Burnsville
• Banner Elk
• Bakersville
• Blowing Rock
• Boone

Central Region
• Ramseur
• Mebane

Eastern Region
• Benson
• Clinton
• Elizabethtown
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• 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

• Analyze 
sources of 
Apparent Loss

• Analyze 3 types 
of Real Loss

Loss Profiling 
& Uncertainty

• Costs of losses
• by subcomponent
• in aggregate

• 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

Vol
ume

The Big Picture: Economic Intervention

economic
analysis

technical 
analysis

baseline

cost-effectiveness

Stage 1 Stage 2 Stage 3 Stage 4



How are we Tracking:

Un-Accounted For Water, I mean…
% Water Loss, I mean…

Leakage, I mean…
Non Revenue Water…?

Geez…what are we tracking…?





Round 1 Process



What utilities put 
into it…
• Gathered requested data:

• Supply volumes: per meter, per month
• Consumption: per class, per month
• System data: length of mains, operating 

pressure, etc
• Cost data: total annual costs, customer 

retail rates, cost to produce water

• Compiled the AWWA Water Audit for 
Calendar Year 2017

• Attended 1-day workshop



AWWA Free 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/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)

?
?

?

?

?

? 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.

Defaults provided

Free

www.awwa.org/waterlosscontrol

Industry Standard 
(M36)

~13 Volume Inputs
~7 System Data Inputs



AWWA Free Water Audit Software© (V5.0)
Data Grading



AWWA Free Water Audit Software

Performance Indicators/Metrics



Current Water Loss Tracking vs. 
AWWA M36 Methodology



Purpose of Level 1 Validation
review of audit methodology and volume 
determination

review of Data Validity Grade selection

1)

2)

Level 1 Validation Tools: 
• Discussion with Validator

• Supporting Documentation



The BEST(?) Number

100



The BEST(?) Number

Report Card
A 
B
C
D
F        DVS=62?!

vs.



What utilities got out of it…

• Basic concepts of the AWWA M36 methodology

• Foundations of water auditing

• Level 1, 3rd party validated Water Audit

• Validation Review Notes

• Assessment of Validity, Volume & Value for Non-Revenue Water components
• unbilled metered, unbilled unmetered, theft, customer metering inaccuracies, 

data handling errors, real losses (physical leaks)

• Recommended next steps



Round 1 Recommendations



Round 2 Process



What utilities put into 
it…
• Gathered requested data:

• Line repair data: work order number, 
asset type, line size/material, 
date/time, location, cost of repair

• Additional system data: miles of main 
by diameter, breakdown of pipe 
material by %, age of pipe network, 
total volume of storage tanks

• Attended webcast of Round 2 that delivered 
basic concepts of Real Loss Component 
Analysis



Identified different types of leaks



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 



What utilities got out of it…

• Basic concepts of Real Loss Component Analysis
• Economic Analysis for water loss intervention



Round 2 Recommendations



Round 2 Recommendations

50

• Continue annual 
practice of completing 
water audit

• Start with Calendar Year 
2018 and refer to 
recommendations in 2017 
review notes

• Assess feasibility of 
annual supply meter 
testing; both 
volumetric testing and 
electronic calibration



Show me the Data (and the 
Money)
Program results

Drew Blackwell
NRW Program Manager
Cavanaugh

Will Jernigan
Director of Water Efficiency
Cavanaugh



Round 1 Results



Interpreting the Results - Validation Outcomes



If self-reported, how realistic are 
our results?



Changes in Data Validity Scores



Post Level 1 Validation Outputs



Improving Data Validity

Supply meter testing: in-situ, insertion, clamp-on, 
volumetric displacement

Customer meter testing: study accuracy of the meter stock
Calculate an Apparent Loss volume due to metering 
inaccuracy, inform proactive management of meter stock’s 
accuracy



As a result of participation in the Water Loss 
Pilot Program, in which of the following areas 
did you discover specific opportunities for 
improving water loss in your system?

15.38%

7.69%

23.08%

19.23%

Overall data collection practices (e.g. what data to collect, frequency of collection, how data is
recorded)

Data validation practices

Supply meter verification and/or calibration

Customer meter accuracy and testing activities



Aggregate Results – Round 1



Round 2 Results



Real Loss Profile - Example



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 



Economic Analysis – Example 1



Economic Analysis – Example 1



Economic Analysis – Example 2



Economic Analysis – Example 2



Economic Analysis – Example 3



Economic Analysis – Example 3



Aggregate Results – Round 2



Aggregate Results – Round 2



Questions?
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