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What we’ll be covering



Why a water 
loss program?



Every water system experiences water loss. 

Establishing a baseline of validated water audit data is 
the anchor of a successful water loss strategy. 

The AWWA methodology provides a path to building 
and progressing your water loss program. 
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Water Loss Programs 
in North America

https://arcg.is/1f89G4


Right Place at the Right Time

AWWA Water 
Audit  Software 

Update 
(version 6)

AWWA M36 
Manual, 5th

Edition

WRF Guidance 
Manual for 
Water Audit 
Validation

Nevada 
Assembly Bill 
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Focus of SNWA Water Loss Program



What is Water Loss?

Water 
Supplied

Consumption Water 
Loss



What is Non-Revenue Water?
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Validity

Value
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Measuring Performance:
The Three Vs







Cost of Intervention

NRW (Volume)

CO
ST

 ($
M

)

Cost of NRW

Total NRW Cost

Reactive Intervention is Over-Spending
Example: fixing only leaks that surface, 
replacing meters only when they stop

Economic Optimum NRW 
& Intervention 
Economic target from 
benefit-cost design (M36)

Aggressive Intervention is 
Over-Spending
Example: replacement of 
pipes and meters before their 
optimal useful life

New Supply 

New 
$M

The GAP

Economic Optimum Level of 
Intervention



Program Design 
& Key Concepts



A quick note on some firsts in this 
program…. 

• Launched immediately after the release of 
AWWA Free Water Audit Software Version 6

• Shifted from in-person to totally remote







Powered by

On a scale of 1 to 10, how effective do you think the 
virtual workshop format was for the goals of teaching 
key concepts and utility-specific application? (1 being 
not effective at all, and 10 being highly effective)



Establish Your Team
• Supply Metering
• Customer Metering
• Billing/Finance
• Management



Who should be a part of my Water Loss Control Team?

Finance

Assistant General Manager/COO

Operations Supervisor

Communications Director/PIOBilling

Customer Metering

Public Works 
Director



Gather Data & Compile Water Audit
• 2019 Data
• Data Request Sheet/Supporting Documentation
• Water Audit: Inputs & Data Validity Grades



Assemble the Supporting 
Documentation 



Workshop and Level 1 Validation Session
• Learning: Key Concepts of Water Auditing and Loss Control 

Programs (AWWA M36 Methodology)
• Application: Breakout Level 1 Validation Sessions (2019 Data)



AWWA M36 Methodology –
Water Auditing & Loss Control



Defaults provided

Free

www.awwa.org/waterlosscontrol

Industry Standard 
(M36)

~13 Volume Inputs
~7 System Data Inputs

AWWA Free Water Audit Software



Level 1 Validation Efforts
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Customer Metering Inaccuracies
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Water
Losses

Authorized
Consumption

Water
Exported

Water
Supplied

The Water Balance & Water Auditing

Water balance
The summary of key water audit data that shows water management
from source to customer, with the sum of quantities in all columns equal and thus
balancing.

M36 Water Auditing and Loss Control Programming, 4th Ed.



Level 1 Validation
WRF PROJECT 4639:
ESTABLISHING WATER UTILITY GUIDANCE AND
METHODOLOGY FOR WATER AUDIT VALIDATION

Data validation – a quality control 
process conducted to the water audits 
submitted by water utilities. verify, and 
improve as needed, the data inputs and 
gradings of 

Water Loss Audit validation – does not 
make data inputs or gradings “right” or 
“wrong”, but merely aligns them with 
the actual conditions that occurred in 
the operation of the utility for the audit 
year
Level 1 -- Top down Data Review
Level 2 -- Top down Data Mining Review
Level 3 -- Bottom up Field Investigation

Purpose of Level 1 
Validation

1. Review of audit 
methodology and volume 
determination

2. Review of Data Validity 
Grade selection



Data Validity Grading
v6

Test Utility acronym key

2019 Limiting
criteria
(see Start
Page for 
details) 

AWWA Free Water Audit Software:  Interactive Data Grading

CMISDHE UC

BMAC UMACBUACWEEAWEWIEAVOS VOSEA WI

AOPLm Nc Lp CRUC VPC
Use acronyms for navigation
Orange = complete

FWAS v6.0_Gamma.  American Water Works Association.   Copyright © 2020, All Rights Reserved.

UUAC
White = incomplete



NRW Profile 



Potential Errors in Water Supplied

• Meter wear
• Meter location
• Meter selection
• Meter data transfer
• Flow data archiving
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Goals:

• Study accuracy of the 
meter stock

• Calculate an Apparent 
Loss volume* due to 
metering inaccuracy 

• Inform proactive 
management of meter 
stock’s accuracy

in the Water Balance, our understanding of Apparent Losses 
directly impacts our understanding of Real Losses

Customer Meter Testing



Rinse & Repeat with 2020 data
• Data Gathering and Water Audit Compilation
• Level 1 Validation Sessions (2020 Data)



Outcomes



Water Loss by volume - 2019



Real Loss by volume - 2019

Utility 4
Questionable accuracy of 
supply meter



Apparent Loss by volume - 2019

Utility 2
Better estimation of CMI



Unbilled Authorized Consumption 
Loss by volume - 2019

Utility 3
Own estimation of UUAC



NRW by volume - 2019



Common Utility 
Recommendations
• Improved understanding of Supply Meter (Import) Master Meter Error: consider 

adopting or increasing the rigor of a source meter volumetric testing and 
calibration program, informed by the guidance provided in AWWA Manual M36 
– Appendix A.

• Level 2 validation on raw data for Billed Metered Authorized Consumption to 
determine and resolve any instances of potable volume duplication or non-
potable volume inclusion.

• Provide detailed customized estimate of Unbilled Unmetered Authorized 
Consumption: consider producing itemized, agency-specific estimates of 
unbilled unmetered (operational) uses per month. Ensure leakage estimates are 
excluded.

• Improved estimation of CMI: consider a customer meter testing program which 
tests a sample of random meters whose stratification (by size, age, or other 
characteristics) represents the entire customer meter stock.



Powered by

After completing the SNWA Water Loss Program, what is the level of capacity 
(e.g., staff, time, expertise, other resources) in your utility to complete water 
audits using the AWWA M-36 methodology?



Powered by

Do you feel the SNWA Water Loss Program has equipped you to comply with 
Nevada AB163?



Aggregate NRW – SNWA Water 
Purveyors

5 Billion 
Gallons

$8M 
Dollars



Recommended 
Next Steps for 
SNWA

• Continue to encourage annual 
Level 1 Water Audit 
Validations

• Conduct a Real Loss 
Component Analysis to 
develop your leakage profile.

• Conduct an Apparent Loss 
Component Analysis to 
develop your apparent loss 
profile.

• Cost-benefit analysis & target 
setting for water loss 
components.

• Design & implement water 
loss control program for cost-
effective loss reduction and 
revenue recovery.



Question & Answer
Drew Blackwell
drew.blackwell@cavanaughsolutions.com

mailto:drew.blackwell@cavanaughsolutions.com
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