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WhyAWE Need to Manage
WaterLoss

i

SIDi0]and Getting bigg r—USGS estimates
NlIoGallens/day” %

Ovenepked—Out of Sight, Out of Mind
CJJrJy— 1987 s study estimates $800
lienyyear
XCESS sUpply’ costs: energy, treatment

Uncapt ed revenue; poor accounting, unauthorized
use

Indirect social, political, economic costs
Wastes our Valuable Natural Resource
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IhENVaterAccounting Void

Water Supplier. Testimonials:

OO AVWAMVASWATER:\STATS Survey

~ fieUn@YeSSES ranging from 1% to 99%

- “We'know!we have leakage-so there-it's
- all'accounted for!”

“If the state has a 10% trigger level, we

set our numbers so that we come in
just under 10%."



Vater Percentage”
L'f a Whole Story

-
“INEReonsistent definitions for the various
[ use

CONMPORENISIOIFU! 0SS have been employed
~Worldwieey no j=‘ganr ard definition has been
found terexisEior the term “unaccounted for”
Water > LS

Percentage indicators have been found to be
suspect in measuring technical performance

Percentage indicators translate nothing about
water volumes and costs
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Efforts areu J arway
B Progarly zgse glj‘\rrmr]@ idltiOnS
— AWANVASIEE survey“ Project

fates S
— AlllaRGE off W S E |ency SCORECARD
shington State: B+

x lliance rwaterefﬁCIency org
: Ra| > AWareness

Publications & presentations, outreach
Water Loss Control Committee Report




WaterlLoss Issue Is
pore hinan eakage

“NIEf JJ’JJL)J\/, d,méJ standardized
AEMNIUERSIOFWater ndérevenue losses

“Techmical; Not all' water supplied by a
Water it eadﬂés the customer

Financial; Not aII of the water that
reaches the customer is properly
measured or paid for



WatérrBalance: Categorizing Use

Water
Exported

Billed Water Exported

Revenue
Water Billed Metered Consumption

Billed Unmetered Consumption

Unbilled Metered Consumption

Etor Wate;r Unauthorized Consumption
nown | Supplied
Enow Apparent | N ] _
gIrors Losan 4 on- Customer Metering Inaccuracies
evenue
Water Water Systematic Data Handling Error
Deses
|:osses Leakage on Mains

Real

[
[
Leakage on Service Lines
Losses |
[
L |

Leakage & Overflows at Storage

| Unbilled Unmetered Consumption




NONEREVENnUeE Water

SVWELERFPUEIRLO the “*ys m that does NOT
[ELlfINEVENnUE FJ“H Ut

- AlRWatersliess pius nb|I d Consumptlon.

“Unaccotinted=for water” has been

abandened forever, as an “obsolete

technology”. #




WaterBalance: Categorizing Use
and'Loss

Apparent
Losses

Water
Losses

Real
Losses




RECINSPAPParent Loss

1. WVl comes in 2 forms:
Q?Janﬁ Apparent
- ReaiMioss = [eakage. Cost IS
L c“lc“ij ted as ‘wholesale’ rate.
~ Apparent Loss = Slow meters, billing
issues and ﬂeft Cost is calculated at
‘retall’ rate.




| Click to access definition

Water Audit Report for:

' /|
RepC q 0 ==
|

Reporting Year:

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
ofthe input data by grading each component (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

All volumes to be enterad as: MILILION GAIL| ONS (LIS) PER YEAR

WATER SUPPLIED

Volume from own sources:l

Master meter error adjustment (enter positive wvalue) :

?
?

Water imported:

Water exported: ?

WATER SUPPLIED:

AUTHORIZED CONSUMPTION

Default option selected for Unbilled unmetered - a grg

Billed metered:
Rilled unmetered:
Unbilled metered:

Unbilled unmetered:

AUTHORIZED CONSUMPTION:

n/a (not applicable). Select this grading only if the water utility purchases/imports all of its water resources
(i.e. has no sources of its own)

1. Less than 25% of treated water production sources are metered, remaining sources are estimated. No
regular meter accuracy testing.

3. Conditions between 2 and 4

4, 50% - 75% of treated water production sources are metered, other sources estimated. Occasional meter
accuracy testing

5. Conditions between 4 and 6

6. At least 75% of treated water production sources are metered, or at least 90% of the source flow is derived
from metered sources. Meter accuracy testing and/or electronic calibration conducted annually. Less than
25% of tested meters are found outside of +/- 6% accuracy.

7. Conditions between 6 and 8

8. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration
conducted annually, less than 10% of meters are found outside of +/- 6% accuracy

9. Conditions between 8 and 10

10. 100% of treated water production sources are metered, meter accuracy testing and electronic calibration
conducted semi-annually, with less than 10% found outside of +/- 3% accuracy.

;

0.000] M&/vr .
percentage of water supplied

OR
value

WATER LOSSES (Water Supplied - Authorized Consumption

0.000] MG/Yr




AVVVARIeoISforWater Loss Control

g ) e = Water Audits
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AWWAWWELEFILOSS CONHo *
Committee’s Free Wate Audit
Software©

Originally released 2006
current Version 4.2 software
(2010)

Water Research Foundation
Research Reports

Textbooks

www.awwa.com - type “water
loss control™ in search box;
select first item in list

Julian Thornton | Reinhard Sturm | George Kunkel



Ces (“o vered in the
i:" S|Survey 4 Project

“Wiater loss policy, Plannlng

N
| Defintioniefiwat Jh, reguirements
0SS ompilation and

) publication
Accountingianc : -
1Y 2 < Technical assistance
x FJF UC)

Performance

' Standards anc ' incentives
benchmarks Auditing and

Goals and targets enforcement




[Ected State Standards for
| ccount@a for” Water

10% 1 50df 59
> 15%

20%
0
20%15 /;5% 5%

15%  109% 1504

15%
/.59
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Stiabes SUvey Conclusions

a

Mg amolint of state and regional policy
alElageErexIsts, but with no imposed
consequentees through incentives or

 enforcement mechanisms

Refined definitions, measures and standards
- for evalue ,L.water losses are needed

No established uniform method of accounting
exists to collect valid and reliable data

A better system of accounting is needed to
instill accountability in drinking water supplies



Ste)re of feeE)s

_VIOUSENISSEoN200S N eqUliedates:
U/ SHIOIIVELE UL UESH 0/8Z005,

OPElEU IS
lexasWaterDevelopienboard
selected IWAIAVIVARYGLer-Aualt
Vietioa -
Over-Z,000Waltersaud|ts ios2005
collectedinrearyazo0b:; -
FINGINgs GORNHmedtiar mary.water
utilities have. never-tiacked water
efiiciency data

Audit data collection completed. for
2010 year data, Texas manual exists —
will they use AWWA Water Audit
Software?

*

Report on evaluation of 2005 data can be found at:
http://www.twdb.state.tx.us/RWPG/rpgm_rpts/0600010612 WaterLossinT
exas.pdf



Decades long struggle for use of water from Lake
Lanier; 2009 court ruling went against the City of
Atlanta’s continued level of withdrawals for water supply

Landmark Water Stewardshiip Bill passed March 18,
2010: requires IWVAJAWWA water audit by all water
utilities by 2013

Georgia Association of Water Professionals (GAWP)
lead effort to implement a guidance manual

State-wide water audit data collection underway in 2012

Metropolitan North Georgia Water Planning District: part
of Atlanta Regional Commission; oversees +60 water
utilities in multi-county Atlanta area
— Requires water utilities to submit water audits via AWWA
Free Water Audit Software©
— Developed training program around the software

http://www1.legis.ga.gov/legis/2009 10/pdf/sb370.pdf

http://gawp.org/audits.php

http://www.northgeorgiawater.com/
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_NUasSLdLErdGENCY -
dricorr pass]ng PERNS)
NEWSErSEyINEWsY ork
DElaWareanuils A

O Coordiating V\MA PUC Pilot Program
é PA DEP — monitoring PA PUC, DRBC efforts

é http://www.state.nj.us/drbc/programs/supply/audits/
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PENNSYLVANIA

PUC

PUBLIC UTILITY COMMISSION

'

' m Regulates private water companies
in Pennsylvania; approximately 130
systems

= Ran a two-year pilot program for
water audit data collection from
2009-2011

= Mandatory data collection launching
incrementally in 2012 & 2013

s AWWA/PUC Workshops held in
March 2010 and April 2011

= http://www.puc.state.pa.us/General
/press_releases/Press_Releases.asp
x?ShowPR=2876
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\Wateralui#eata coIIected annually
sincer20i0calendaryear

CA Dept of; Water RESOUKCES IS CALIFORNIA REPUBLIC

monitering these developments

This is the most ambitious Water Audit and Loss Control Program authorized
to date in the US

»Four Year Validation Phase: advance utilities to Level IV by year 5
> Years 4-6: conduct component analysis, select KPl & & target level
»Final four years: must meet level for leakage control by year 10 (2019)

http://www.cuwcc.org/mou/bmpl-utility-operations-programs.aspx
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i
“TAdepted IWATAWWAS
WalEiFAUuIgMetoa
ald aaVeEales uim,ﬂc
- SONtWelie |

audit and study; in
small water utility
(Gallup, NM)

See website references at:
http://www.ose.state.nm.us/wucp_accounting.html
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Y m Tennessee Comptroller of the Treasury
— Water & Wastewater Financing Board:
governing agency for “Utility Districts” —
rural or semi-rural water utilities (a
financial regulator)

m 2007 law prescribed average "%
unaccounted-for water” as performance
indicator

m Strong outreach by AWWA WLC
Committee has advanced acceptance of
IWA/AWWA Water Audit Methodology
starting in 2013

http://www.comptroller.tn.gov/wwfb
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I EIESSCeonItoring Requirements

.-
-

» Water Audit Requirement in éffect — June 2012.
Utilities will be referred for Board action, if:

— Incomplete AWWA water audit submitted anytime on or after
January 1, 2013;

— For audits received by the Comptroller of the Treasury from
1/1/2013 to 12/31/2014 -Validity score of 65 or less or non-
revenue water as a percent by cost of operation system of 30%
or greater;

— For audits received by the Comptroller of the Treasury from
1/1/2015 to 12/31/2016 -Validity score of 70 or less or non-
revenue water as a percent by cost of operation system of 25%
or greater;

— For audits received by the Comptroller of the Treasury from
1/1/2017 to 12/31/2018 - Validity score of 75 or less or non-
revenue water as a percent by cost of operation system of 20%
or greater;

— For audits received by the Comptroller of the Treasury from
1/1/2019 to 12/31/2020 Validity score of 80 or less or non-

revenue water as a percent by cost of operation system of 20%
or greater.
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ompeREntAnalysis of Losses

“MIGSSES cantbebroken down into two types:
SIREa and Apparent ]

' Real lessesfare physical losses (leakage); can
~ DE PIeKEN oW inte four components

| Apparentillosses are paper losses (meter or
billing error, unauthorized use) and can be

" brokén dewn into four components

Component analysis helps us to model where
our losses are and the impact they have on
our annual loss

Appropriate intervention methods exist for
each type of loss




SoUREomponents of Managing
REAIMCOSSES

Pressure
Management

Unavoidable
Real Losses

Active Leakage

Improved response Economic Level Control:
time for leak repair " Leak Surveys
\ | Night Flow
Existing Real Losses Analysis

» As each component
Improved receives more or

System less attention, the losses
Maintenance will increase or decrease
Replacement » Operator should strive
Rehabilitation to keep losses to an

economic minimum



ge Control

stantly occ Urring in our

gl Jame 1l d 0)%

HlowiVEastrement (Night Flow)
nproved tech cc\\ for Leak

pinpointing: leak correlators,

leak noise ogg




RESSUENVIanagement
-
VgV ASySteEmSsiane OVer pressurized,
WhilchiReaRNESC tORIghEr break
~freguenciesianaivelume of losses
Backgroundieaksiare pressure sensitive
Pressure reduction can be done safely

Pressure reduction can aid conservation
and be revenue neutral

Pressure management reduces transients.' .~ - "
Pressure management is cost-effective




mr)wvrd '*7—’: m Management
RENBIe 4,;] nd Replacement

ISYSIEMS DECOME C JJF orroded and inefficient
zlfl¢/ Ur DE I n,)rowr by:

Pipe cleaning) relining’
Dipe rehabilitation B L

Network replacement
Service replacement

Valve and hydrant maintenance



i r)r\)vr\d RES @nse Time
fo é,m Repair

\ O J“ Jvuju JeNs rv‘r)JJrUJ efficiently, Example
SVIGEIRIPING repair policies
gssified Inas:

REPORETE rllgrlqrf pact but gets fast response
Unreported=inseen, source of greatest losses

5
Glc

Each category has a run time
By reducing this run time we save significant
volumes of lost water

We can model the potential savings



FEUIREEMPonents of Managing
APpPanent LOSses

Meter
accuracy
error

Existing Apparent
Losses

Data transfer
errors between
meter and
archives
Poor customer
accountability

Unauthorized
Consumption Economic Level
Theft and illegal

consumption Unavoidable

Apparent Loss

» As each component
receives more or less
Data analysis attention the losses will

Errors Between increase or decrease

archived data and - Operator should strive to
data used for

billing/water
balance

keep losses to an
economic minimum
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MELERACCUracy Error

“NVEtErSICanMbEN RO for a number of
Casosx: .

SN EaiFOVERUIMEREXCESS vVolume or abrasive

~ Waters 7 e §

— Incorrectinstallation or lack of maintenance [isesl ¢

Incorrect sizingT e

Incorrect meter type for the application

Environmental problems such as freezing
or over heating

Good installation, selection & sizing practice & \
routine testing and replacement will resolve’ b
these issues




Dataplidnsrer Errors
IRNMERyASitUateRS aata can _)“ lr;ecrded
dorracily Dy tgipstsr Ui S (e

tranSIEfEaNNEoie r:lyft!l_, 0: ‘
~_ Scalingproblems
- ZEO ProbIEMS
'“‘-\r f_](*rJ nn" S : . ;
‘ Meter reader error in the case of manual reads
Poor customer aa&)untablllty

Auditing, inspections, standardization and a good
data trail will resolve many of these problems

1504




SuMatesiane gr*nv" _
| ,.;/JLJmAJ Jnrr‘rrey

Customers céﬂ\b‘é lost or temporarily
transferred to other accounting systems

Routine audits, system upgrades, operator
education and clear operating guidelines will
resolve many of these problems
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zjgleiljlcje JJ _onsumption

[Rfmany Sitliations clients may.
B |\t reeorie] ("erl—‘c_r.]on |
" Makealypass
- HlampEMwith the meter
_ Misuseffiremydrants to supply
- various activities
Street cleaning, refill boat tanks, etc

Routine mspecfons prepay schemes, legal
action and flow and pressure control can
resolve many of these problems




International
WEITTME thodology

JSing the
Weltar Alfe

“MEaif support fromithe "r' for the long haul!

_IPhiasediihe iop-Down™ Approach

— Deskiepranalysis; gather records & conduct
MEEVIEWS

USES Tidny € 'in&gt&but gets things started!

nitially’generates a “Balancing Error” difference
betwee ut and explained Use & Loss

Phase II: Place Cost Values on Use & Loss
Real Losses: Marginal Production Costs
Apparent Losses: Customer Retail Rate

»



2 [nternational
J‘t Vg thodology

errulé?‘-\ formance Indicators

- “Unavoidable” Losses
“lRiastitisttre Lea aeIndex LI) - gives leakage

Stafjeing =

— EinancialiiNen-Rev. Water as % operating costs

Phase IV The “Bottom-Up” Approach
Gather @’Eﬁl'ﬂata (Night flow Leakage Analysis)
Replace estimates with actual field data

Compile the Water Audit regularly (annually),
gradually refining it to reduce the Balancing Error



AWMWANVIEC Committee Report
RECOMMENndations
“WUSejthe IWA Water Audit ME thodology and

Yarfo)rrlzlrce rndmroc as current best practice
Method i

| - _)rJ,)E LENM "Une ounted-for” Water - it has no
CC "‘J” NemEaning

Ado U he four component approaches to controlling
Real Losses and Apparent Losses as leading practices
to economlcally c%ntrol these losses

Refer to M-36 AWWA Water Audits & Leak Detection




LISTENING WITII STETIHOSCOI'ES AND AQUAPITIONIES ALONG SUPI'LY PIVE
DURING A NIGHT INSIPECTION.




