


History of Water Utility Accountability

« 1957 AWWA Committee Report
= Revenue Producing Versus Unaccounted-For Water

= Earliest known published mention of the term “unaccounted-for”
water and percentage or metered water ratio indicator in

technical literature
* Regulatory structure for water/wastewater industry

grew in 1970’s, focus on water quality
= National Environmental Policy Act lead to the development of the
Council on Environmental Policy and EPA

¢ 1987 AWWA Water Research Foundation project



History of Water Utility Accountability
* 1996 AWWA Committee Report: Water Accountability

= Early advocate in support of expressing loss in terms of water volume
rather than a percentage; but had a conflicting message by
recommending no more than 10% “true” unaccounted-for water

= The Committee was still struggling with the best means identify a target
level representing best practice performance

System A System B

?

10% unaccounted for . 15% unaccounted for

30 MG/YR volume loss 30 MG/YR volume loss



History of Water Utility Accountability
1990’s

Five UK water companies fund “National Leakage Initiative”
which published Managing Leaking in 1994

International Water Association (IWA) Water Loss Task Force
(WLTF) organized to develop best practice method for water
audits

AWWA participated in 5-country task force

WLTF drew upon best aspects of water auditing approaches in
use worldwide

Portions of AWWA M36 considered prominently in new water
audit method that was developed and published in 2000

IWA published Performance Indicators for Water Supply
Services in 2000



IWA Best Management Practices considerations

« All water is accounted for
« Rational, standard terminology and definitions

« All components of water usage and loss
= are presented in terms of volume for the reference period
= are assigned an appropriate cost that properly reflects their
Impact to the utility
* Array of performance indicators
= financial
= operational
= regulatory



IWA Performance Indicators



IWA Component Based Analysis



History of Water Utility Accountability

« 2001: Many states adopted limited statues around
percentage indicator; AWWA “States Survey”




History of Water Utility Accountability



Why Percentage is a Poor Performance Indicator

A water utility supplies water to a small community. It supplies
an average of 6 million gallons per day (mgd) from its water
treatment plant. Over the course of a yeatr, it bills the
equivalent of 5 mgd. In this case, it is taken that the sum of
unbilled authorized consumption, apparent losses and real
losses in the water utility average 1 mgd (6 mgd —5 mgd). The
simple “unaccounted-for” percentage is calculated as:

UAF % = (6-5)/6 = 16.67%

Assume that a beverage bottling plant is constructed in the
community and launches operation as a very large water
consumer that draws an average of 1.5 mgd form the water
utility. The water utility now produces an additional 1.5 mgd
and bills 1.5 mgd more than previously. The UAF% is
calculated as below:

UAF % = (7.5-6.5)/ 7.5 = 13.33%

Courtesy: G. Kunkel



Why Percentage is a Poor Performance Indicator
(continued)

In comparing the two percentage values, its appears that the
water utility has improved its water loss standing by 3.34%

Improvement = 16.67% - 13.33% = 3.34%

« However, the volume of Non-revenue water remains the same at
1 mgd after the bottling plant is established! The volume of
Non-revenue water is unchanged but the UAF% misleadingly
suggests that the utility’s water loss control has improved.
Because the volume of customer consumption has changed
relative to the loss volume (it has increased) the percentage
decreases, despite no change in the Non-revenue water volume
of 1 mgd.

Courtesy: G. Kunkel



Water Utility Accountability Becomes of Age

« 2003: AWWA Water Loss Control Committee Report
= Published in Journal AWWA in August

= Applying Worldwide Best Management Practices in Water Loss
Control

= See workshop handouts



Bridging the Gap:
from Unaccounted for to Non-Revenue

Billed Water Exported

Accounted for Revenue
Water Water Billed Metered Consumption

Billed Unmetered Consumption

Unbilled Metered Consumption
Unbilled Unmetered Consumption

Unauthorized Consumption
Unaccounted Non-

For Customer Metering
Revenue
Water

Water Data Handling Error
Leakage on Mains
Leakage and Overflows at Storages

Leakage on Service
Connections




The Water Audit Balance
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Billed Water Exported

Revenue

e Billed Metered Consumption

Billed Unmetered Consumption

Unbilled Metered Consumption

Unbilled Unmetered Consumption
Unauthorized Consumption

Non-
Revenue ,
Water

Customer Metering Inaccuracies

Systematic Data Handling Error

Leakage on Mains

Leakage on Service Lines

Leakage & Overflows at Storage



Software and Spreadsheets Assist in Compiling Data

W1. ANNUAL WATER BALANCE DATA (in mil galiyr)

Essex Passaic (Short Hills)

Own
Sources

9578

Water
Imported

5046.3

System
Input
14624

Water
Expgrted Billed Water Exported 0
Billed Revenue
Authorised Authorised Water
Consumption | Consumption 11306 11306
P P Billed Metered Consumption 11306
11423
Spplies Billed Unmetered Consumption 0
Water
14624 Unbilled Unbilled Metered Consumption 0
Authorlseq L Unbilled Unmetered Consumption 117
Consumption
Apparent 508 Non-Revenue |Unauthorised Consumption 282
Water Losses Water Customer Metering Inaccuracies 226
Lg;gis il Real Losses at Storage Reservoirs, on
Real Losses 2693 Mains and on service connections (main 2693

to customer meter)

BenchLoss, courtesy: R. McKenzie




Assoclated Revenue Losses

Actual Data
% of
Components of Non- | Volume |UnitValue value $ Annual
Revenue Water Mil gal |$/1000 gal Running
Costs
Unbilled Authorised 117 0.65| 76,050 0.32
Consumption
Apparent Losses: 508 3.42| 1,736,700 7.24
Real Losses: 2,693 0.65| 1,750,479 7.29
Total Unbilled: 3,318 3,563,229 14.85




Software and Spreadsheets Assist in Compiling Data



AWWA recommended methodology

* In April, 2009, AWWA published the third
edition of Manual 36 entitled Water Audits
and Loss Control Programs

 Manual was prepared under the guidance
of the Water Loss Control Committee
(WLCC)

« Concurrently, a WLCC subcommittee
developed water audit software

« The software was made available
through AWWA on their website



M36 3rd Edition Table of Contents

Chapter 1 — Introduction: Auditing Water Supply Operations and
Controlling Losses

Chapter 2 — Conducting the Water Audit
Chapter 3 — Identifying and Controlling Apparent Losses

Chapter 4 — Understanding Real Losses: The Occurrence and Impacts
of Leakage

Chapter 5 — Controlling Real Losses: Leakage and Pressure
Management

Chapter 6 — Planning and Sustaining the Water Loss Control Program
Chapter 7 — Considerations for Small Systems
Glossary of Terms and Definitions for Water Loss Control

Appendix — Blank Forms, Assessing Water Resource Management,
AWWA WLCC Free Water Audit Software, Case Studies



AWWA Audit Software

AWWA WLCC Free Water Audit Software: Water Balance
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Questions?

Don’t play possum with
Water Loss Management




