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Preface

Accountable Water Management—  
Progressive Thinking and Solutions

North American water utilities have been highly successful in providing safe, reliable 
water supplies that have been a foundation for growth and prosperity. Benefiting from 
abundant natural resources, suppliers have succeeded in establishing high expecta-
tions for quality water service. The closing years of the 20th century, however, began 
to witness changes not seen before on the continent. The fastest growing cities in the 
United States are now located in sunbelt areas—even centered in deserts, such as Las 
Vegas and Phoenix. Limited water resources exist in these areas, therefore supplies 
must be developed and conveyed from distant water sources. 

Multiyear periods of drought have begun to plague many areas of the United 
States. Water restrictions and shortages have become routine in many areas as a result 
of these circumstances, sometimes coupled with poor infrastructure reliability of indi-
vidual water systems. For many water systems in the older parts of North America, 
aging infrastructure is exerting a toll as failures and high leakage rates compromise 
system efficiency and disrupt the reliable provision of services. Enhanced water qual-
ity and environmental protections along with funding constraints make development 
of new water resources more difficult, costlier, and less attractive than in prior eras.

In North America a growing focus on water conservation has evolved to address 
these challenges. Conservation efforts have been successful in stemming customer 
water demand via the use of water efficiency measures such as low flow toilets and 
showerheads. It is essential that these successful efforts continue because all water 
users have a responsibility to use water wisely. In the broader context of demand man-
agement, water suppliers also have a responsibility to wisely manage the valuable 
water resources under their purview. This tenet—the accountable and efficient manage-
ment of water supplies by utilities—is the central focus of this manual. 

While successfully delivering quality water supplies for up to two centuries, the 
North American water industry has often done so with uncertain accountability con-
trols and high losses of both treated drinking water, mostly from leakage, and rev-
enue caused by inaccurate metering, billing, and unauthorized consumption. Because 
the seemingly endless water resources of yesteryear are no longer available in many 
regions, water suppliers must manage water resources with a greater sense of stew-
ardship and efficiency than in the past.

The first edition of this manual was published in 1991 and detailed the water 
audit method advocated by the California Department of Water Resources and adopted 
by the California-Nevada Section of the American Water Works Association (AWWA). 
The second edition was published in 1999, and provided relatively minor updates 
to the first edition. Perhaps the greatest strength of this manual has been the clear 
step-by-step instructions for data gathering to compile the water audit. This feature 
is retained in this third edition. However, the third edition includes a major advance-
ment in water audit methodology, giving water utilities greater guidance in improving 
accountability and economically controlling water and revenue losses.

Historically, standard methods to audit water supplies and control losses were 
lacking throughout most of the world. In 2001, a survey of United States state and 

xi
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regional water oversight agencies revealed that inconsistent definitions for water loss 
(most using the imprecise label “unaccounted-for” water) abound with few reliable 
water auditing or loss control measures in place. Regulatory requirements are unusu-
ally sparse on this issue in the United States more recently. Reliable data is being 
collected and along with many case study and anecdotal accounts, suggest that the 
occurrence of high loss water supplies is widespread.

Improvement in this state of affairs emerged in the 1990s. The United King-
dom’s National Leakage Initiative brought forth valuable research findings that were 
applied in new policies and practices leading to significant leakage reductions. From 
1997–2000, AWWA participated on the Water Loss Task Force organized by the Inter-
national Water Association (IWA). The Water Loss Task Force drew on the best prac-
tices included in the various water audit methods in use worldwide, including the 
United States, to assemble a best management practice methodology that features a 
set of rational terms and definitions, and an array of robust performance indicators 
that allows an objective gauging of loss levels. In 2003, AWWA’s Water Loss Control 
Committee published the report “Applying Worldwide Best Management Practices in 
Water Loss Control” in Journal AWWA. In this report, AWWA advocates the use of the 
IWA/AWWA method and performance indicators. 

This manual explains the IWA/AWWA water audit methodology in a user-friendly 
manner and provides an overview of some of the best loss control techniques that can 
currently be implemented for a sustainable water loss control program. Chapter 1 
provides a brief introduction while Chapter 2 gives detailed instruction on the water 
audit process. Chapter 3 describes ways to recoup missing revenues by controlling 
apparent (nonphysical) losses. Chapters 4 and 5 discuss the impacts of real (physical) 
losses which are largely leakage, and methods to control these losses. Chapter 6 gives 
guidance on the organizational steps a water utility can take to manage and sustain 
the water loss control program, while Chapter 7 offers valuable insights for small sys-
tems in managing their losses. A glossary of terms and definitions is also provided. 
Appendices include blank worksheets and forms, water resources considerations, a 
description of AWWA Water Loss Control Committee’s free Water Audit Software, 
and useful case study accounts from a spectrum of North American water utilities. For 
water utilities just getting started, the free Water Audit Software can be downloaded 
directly from the AWWA Web site and used to obtain a preliminary quantity of losses 
and their costs. This can be followed up by field measurements and investigations to 
gradually enhance and validate the water audit, steps well-described throughout this 
manual. Examples are included throughout the manual for the fictitious County Water 
Company, illustrating the means to compile the water audit and initiate control of both 
apparent and real losses.

Water utilities now have effective tools and methods to promote accountability 
and efficiency in their supply operations. Water utility managers will be called on to 
assess their inefficiencies and take corrective action, and the methods contained in this 
manual will help them do it.
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M.L. Raimann, Chair, Cleveland Division of Water, Cleveland, Ohio
J.L. Anderson, CH2M Hill, Louisville, Ky.
C.C. Angadicheril, City of Fort Worth, Fort Worth, Texas
G.H. Caron, Wyoming Water Treatment Plant, Holland, Mich.
R.L. Gardner, Wannacomet Water Co., Nantucket, Mass. 
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G.J. Kirmeyer, HDR Engineering, Bellevue, Wash.
G.A. Kunkel Jr., Philadelphia Water Department, Philadelphia, Pa. 
W.C. Lauer, American Water Works Association, Denver, Colo.
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Water Conservation Division: 
L.V. Hathcock, Chair, Niagara Conservation Group, Durham, N.C.
D. Bennett, Southern Nevada Water Authority, Las Vegas, Nev.
D.E. Bracciano, Tampa Bay Water, Clearwater, Fla.
M.A. Dickinson, Alliance for Water Efficiency, Chicago, Ill.
L.V. Hathcock, chair, Niagara Conservation Group, Durham, N.C.
H.W. Hoffman, H.W. (Bill) Hoffman & Associates, Austin, Texas
W.C. Lauer, American Water Works Association, Denver, Colo.
P.W. Mayer, Aquacraft Inc., Boulder, Colo.
D.K. Pape, ICF Consulting, Washington, D.C.M.L. Risk, Arizona Department of 

Water Resources, Phoenix, Ariz.
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1

AWWA MANUAL M36

Chapter 1

Introduction: Auditing 
Water Supply Operations 
and Controlling Losses

Community drinking water supply systems around the world have been instrumen-
tal in improving the human condition by providing essential water to promote public 
health and safety and good hygiene, and to serve as a basis for economic development. 
For hundreds of years, societies have constructed infrastructure to withdraw water 
from available sources, to treat it to an acceptable standard, and to distribute it to 
communities, typically through buried piping distribution systems. Yet, for all their 
success in quenching human needs, many drinking water utilities operate with consid-
erable inefficiencies in terms of water and revenue losses. As the world grapples with 
the dilemma of a growing population but a finite amount of water, these inefficiencies 
need to be brought under a reasonable level of control. This manual offers water utili-
ties a set of tools and approaches to instill accountability and control losses, including

Step-by-step procedures to conduct a water audit to assess the efficiency of the •	
water distribution system and water accounting practices

Worksheets and sample calculations for each step of the water audit•	

Definitions and implications of apparent (nonphysical) losses and real (physical) •	
losses

Specific techniques to identify, measure, and verify all water sources, •	
consumption, and losses

A roadmap to control apparent losses in metering and billing operations and to •	
recover missed revenues

Steps to implement a leakage and pressure management program to control •	
real losses and preserve source water resources
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