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Reflecting on the Past

ÅBeecher Report

ÅEvolution of M36, 
FWAS, and WRF L1V 
Guidance



Beecher Survey



Beecher Survey Conclusions



Evolution of Industry Standards



Assessing the Present

ÅAWWA TEC Survey of 
Governmental Water Loss 
Policies

ÅRecent examples



!²²!Ωǎ нлнл tƻǎƛǘƛƻƴ ƻƴ bw² YtLǎ 
AWWA Water Loss Control Committee Report ï December 2019
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Increase in Water audit data submission

Increase in utilization of the AWWA Water Audit Methodology

The AWWA FWAS is the recognized tool for standardized water 
audit data collection

!²²!Ωǎ ƪŜȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎ ƘŀǾŜ ƎŀǊƴŜǊŜŘ ŎƻƴǎƛŘŜǊŀōƭŜ 
attention from agencies

The Good News



Still Work to be Done

Most agencies do not use the AWWA FWAS as their water audit data 
collection tool

Most agencies do not require water audit data validation. 

ά¦ƴŀŎŎƻǳƴǘŜŘ-ŦƻǊέ ǿŀǘŜǊ ǇŜǊŎŜƴǘŀƎŜ ƭŀƴƎǳŀƎŜ ƛǎ ǎǘƛƭƭ ǘƘŜ Ƴƻǎǘ 
common indicator in use.

Policy and program changes still pose a challenge.

Agencies without AWWA programs remain wed to a dated, imprecise 
methodology with limited change.



Opportunities for Improvement

Continued adoption of programs based on the AWWA Water Audit 
Methodology.

²ƛŘŜǊ ŜƳōǊŀŎŜ ƻŦ !²²!Ωǎ ƪŜȅ ǇŜǊŦƻǊƳŀƴŎŜ ƛƴŘƛŎŀǘƻǊǎΦ 

Establishment of consistent, rational, and workable performance 
targets for agencies to employ. 

Capacity Development (TMF) Utilization

Means to monitor and evaluate agency program success and cost-
effectiveness.



AWWA Section Water Loss Control Committees, 
1 State Established Committee

(CA-NV, CO, GA, IN, KY-TN, NJ, SC, TX)

States Requiring Level 1 Water Audit 
Validation (CA, GA, HI, IN, QBC, TX*)

States With Water Audit Validator 
Certification Programs (CA, GA, IN, QBC)

States Requiring Water Auditing without Level 1 Validation
(CO, FL, NV, MN, NM, NV, TN, WI)

States with Pending Water Auditing Legislation
(NJ, VA)

States Reviewing Current Water Loss Control Policy
(NJ, WA)



Anticipating Future 
Advancements

ÅOpportunities to Advance AWWA 
Best Practices



Opportunities to Advance AWWA Best 
Practices

Water loss training

Regulatory requirements

Water audits

Water conservation planning

Outreach to water utilities

Water loss control plan and implementation



Anticipating Future Advancements

ÅContinue to evolve water loss industry standard tools

ÅIncreasing awareness in water loss control

ÅInnovative/Complimentary solutions such as Leakage Emissions 
Initiative

ÅIncentivizing the use of AWWA best practices

ÅLocal regulations

ÅContinue collaborative nature of water loss control ς 
policymakers need expertise from water loss experts and the 
utilities themselves. Policy as inseparable from practical 
outcomes.



Thank you!

Drew Blackwell

Director of Water Efficiency

336-250-1298

drew.blackwell@cavanaughsolutions.com



Putting It All Together: 
From Planning to Progress and 
Everything in Between
Amy McNulty
Water Efficiency Manager, Irvine Ranch Water District, CA
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AWE CONSERVATION & WATER 
EFFICIENCY SYMPOSIUM

AUGUST 7, 2024

AMY MCNULTY 

IRVINE RANCH WATER DISTRICT

 

WATER LOSS 
CONTROL PLAN



Å Background

Å Foundational programs

Å Technical assistance 

ÅWater Loss Control Plan 

Å Purpose 

Å Programs 

Å Policy

Å Planned activities 

AGENDA
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Orange County

Irvine Ranch 

Water District

181 square miles
20% of Orange County

122,000
Service connections 

465,000
Residents served

600,000 
Daytime population served

Serving all or parts of:
Irvine

Lake Forest

Newport Beach

Tustin

Costa Mesa

Orange

Unincorporated Orange County   

A not-for-profit local public agency serving 

residents and businesses throughout central 

Orange County.

ABOUT IRWD

Unincorporated 

O.C.

Lake 

Forest

Newport Beach

Newport 

Coast

Irvine

Orange

Costa 

Mesa

Tustin



Å Proactive leak detection

Å Lifetime based customer 

meter maintenance and 

replacement 

Å Annual supply meter testing 

(calibration) 

Å Annual water loss audits

BACKGROUND ï FOUNDATIONAL PROGRAMS 
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BACKGROUND ï TECHNICAL ASSISTANCE 

FY 2013-14 Audit 
Review & 
Recommendations for 
FY 2014-15  

2015-16

Component Analysis of 
Real Losses

ÅLeak detection 
program

ÅSmall meter test

ÅLarge meter test 
analysis

2016-17

AWWA Water Loss 
Technical Assistance 
Program (TAP)

2017-18

Reviewed and 
improved audit data 
sources

2018-19

Participated on the 
AWWA California-
Nevada Section Water 
Loss Committee

2019-20

Conducted a review of 
State Board Economic 
Model Custom Inputs 
utilizing IRWD data 
from leak repairs and 
proactive leak detection 
program

2020-21

Implemented 
reconciliation process 
to align internal data 
sources.  

2021-22

Evaluated impacts of 
the new AWWA version 
6 audit

2022-23

Gap Assessment

Leak Simulation 
Model 

2023-24 



DATA IMPROVEMENTS CAN CHANGE AUDIT RESULTS

INDICATOR FY 13-14 FY 14-15 FY 16-17 UNITS

FINANCIAL PERFORMANCE INDICATORS 

1 Non-Revenue as % by volume of Water Supplied 10.7% 7.1% 6.8%

2 Non-Revenue as percent by cost of operating system 14.7% 15.1% 17.1%

3 Annual cost of Apparent Losses $1,275,162 $714,816 $828,315
Customer 
retail unit cost

4 Annual cost of Real Losses $3,756,605 $3,672,216 $3,200,547
Variable prod.  
cost

OPERATIONAL EFFICIENCY PERFORMANCE INDICATORS

5 Apparent Losses per service connection per day 12.7 7.4 6.8 gal /conn/day

6 Real Losses per service connection per day 38.1 28.3 20.8 gal /conn/day

7 Real Losses per service connection per day per PSI 0.5 0.3 0.3
gal/conn/day/ 
PSI

8 Unavoidable Annual Real Losses (UARL) 2,037 2,270 2,501 AF / yr

9 Current Annual Real Losses (CARL) 4,404 3,241 2,579 AF / yr

10 Infrastructure Leakage Index (CARL/UARL) 2.2 1.4 1.03

DATA VALIDITY PERFORMANCE INDICATOR

11 Data Validity Score 75 78 76 scale 1- 100

IRWD Staff
Technical 

Assistance 

Data 

Validated 
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WATER LOSS CONTROL 
PLAN PURPOSE

ÅHelp plan, coordinate and manage 
activities related to water loss

ÅProvide support for program 
budget requests 

ÅIncorporate results from water loss 
technical assistance 

ÅAdapt programs to new data and 
technology

ÅMaintain a record of previous 
programs and activities 
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PLAN ORGANIZATION 



Water Supplied  

Authorized 

Consumption

Billed Authorized 

Consumption                

Billed Metered 

Consumption                

Revenue Water

Billed Unmetered 

Consumption                 

Unbilled Authorized 

Consumption                

Unbilled Metered 

Consumption               

Non-Revenue 

Water               

Unbilled Unmetered 

Consumption                   

Water Losses

Apparent Losses      

Unauthorized Consumption

Customer Meter Inaccuracies                       

Data Handling Errors

Real Losses                          

WATER BALANCE
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APPARENT LOSSES 

3

0
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APPARENT LOSS PROGRAMS 

Å Meter replacement programs

Å Lifetime based on meter size

Å Performance based on read accuracy 

Å Meter tampering

Å Unauthorized usage

Å Firelines 

Å Back billing

3

1
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Double Zero & Field Test Results 

MALFUNCTIONING METERS

ÅDouble zero: register stops 
when last two digits are zeros.
ÅAutomatically sent for replacement 

without field test due to this known 
issue.

ÅZero usage for two or three 
consecutive months, and 
previously had usage. 
ÅMeters are field tested and sent for 

replacement if not operating.

Detection Criteria 

3

2



WATER & REVENUE LOSS
PERFORMANCE BASED METER REPLACEMENT 
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Malfunctioning Residential Meters Water Loss (ccf) Revenue Loss ($)

Residential meter sizes: 5/8, 3/4 & 1 inch 

Average monthly CCFS: 9.41

Base rate: $2.52/CCF
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UNAUTHORIZED USAGE

3

4

Common types

ÅConstruction site and mobile 
unmetered hydrant use

ÅMeter boxes without meters

Pre-Construction Brochure 

ÅCross-connection dangers

ÅDoôs and Donôts 

ÅDistrict connection policy

ÅEscalating enforcement plan
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PRIVATE FIRELINE USAGE

Å~ 4,500 private fireline 
accounts 

ÅBilled based on: 
ÅPipe diameter 

ÅNumber of hydrants

ÅNot billed for usage

ÅTarget high use accounts 
ÅUnauthorized connections 

ÅLeaks 

ÅOther issues
ÅBypass meters turned off or stolen

ÅMeters not read ñ90 routeò 
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FIRELINE INVESTIGATIONS

ÅOut of 4,000 firelines 

Å759 had high usage

Å176 investigated 

Å43 had leaks 

Å16.58 AF measured on 
bypass meter since 2022
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BACK BILLING  

ÅMalfunctioning meters 
ÅVolume calculated based on 

historical use or peer group 

ÅFirelines 
Å3 accounts have been billed 

ÅConstruction rate $3.25   

ÅBase rate $2.65 

ÅWasteful rate $16.46

ÅPipe diameter multiplier 


