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What Happened to the Term “Lost Water”?
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e \What kind of losses?
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Standard Water Balance Format
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Standard Water Balance Format
Shows what contributes to Non Revenue water

Water Billed Water Exported
Exported :
, Billed

Authorized
Oown Authorized Consumption
Sources Total Consumption

Revenue
Water Billed Metered Consumption

Billed Unmetered Consumption
| A A
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Input
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Unbilled Authorized Consumption —
Unbilled Metered

Treatment or
By policy Utility use distribution
use

Not water to
other utilities
(Exported)

Civic
organizations




Unbilled Authorized Consumption —
Unbilled Unmetered

Street
sweeping

Firefighting Flushing

Default 1.25%
of Volume
Supplied

Documentation
for non-default




Apparent Losses

Unauthorized CUSEOMEE Systematic data

handling errors

metering

Consumption : ;
inaccuracies

Over estimate
Apparent Losses =
Under estimate
Real Losses

Theft from
hydrants, fire lines,
midnight taps




Real Losses

Under estimate
apparent losses =
over estimate real

losses




Water Loss Control Planning Guide Tab -
Future Water Loss Control Planning

Water Audit Report for:| Some Water |
Audit Year:| 2020 |  Jul012013-Jun302020 |

Data Validity Tier: | Tier IV (71-30)

Water Loss Control Planning Guide
Water Audit Data Validity Tier (Score Range)

Functional Tier | (1-25) Tier Il (26-50) Tier Ill (51-70) Tier IV (71-90) Tier V (91-100)
Focus Area
Analyze business process for
Launch auditing and loss control custorner metering and billing . . o Refine data collection practices and|  Arrual water audit is a reliable
! . . : h E stablishirevise policies and ] ! :
Audit Data Collection || team; address supply metering functions and water supply . establish as routine business gauge of year-to-year water
s S . . procedures for data collection L ;
deficiencies operations; ldentify data gaps: process efficiency standing
improve supply metering
. . Conduct loss assessment . . ' . .
Research information on leak E stablish ongoing mechanisms for . i Stay abreast of improvements in
Short-term loss detection programs; Begin mv??::gah UTS ona sla mple polr tion custorner meter accuracy lesting, Fhflns, enhance ga::d metering, meter reading, billing,
trol flowcharting analysis of custormer Of the system: customer meler active leakage control and et leakage managernent and
= billing system testing, leak survey, unautharized infrastructure monitorin t ic justification infrastructure rehabilitation
g sy consumption, etc =
Beﬁ’al ntjﬁiissf;f ,LO.:E f,:gﬂ?:ds Blegin to assemble economic Conduct detailed planning,
Long-term loss custu?ner rn%ler ?e 1acpernen! water business case for long-term needs budgeting and launch of Continue incremental
ol main re Iacernen':t‘ o rarn' new based upon improved data comprehensive improvements for | improvernents in short-terrn and
conlrol custfmer bl Iingpsygtem'or becoming available through the | metering, billing or infrastructure | lang-term loss control interventions
AMPIAM  systern water audit process ranagement
Establish long-term apparent and Establish mid-range (5 vear )
Target-setting real loss reduction goals [+ 10 vear | horizon) apparent and real loss Evalu:taelsarc'-g ;efmaerl\ ogz;osnlroi
horizon) reduction goals g vearly
Ft"rell_rmpargi Compangtinsl— L;an AT o e e R A e 1 I| der?lgly Best Practlnﬁei[aesl in |
Berchmarking egin to rely upon wi s for PR R T e class; Pls are very reliable as real
performance comparisons for real e e loss performance indicators for
losses ng bestin class service

For valichty scores of o Belowy, §e shaokd Blacks shoudd nol Be facers ansas undd beffer ol validhy i selfvevad




Water Loss Control Planning Guide tab...
Can help with future Water Loss Control Plannina

Tier 1Y [71-90]

Functional
Focus Area

Refine data collection practices and

ALt Data Collection Data establish azrrl;:ué_let;r;e business

Fefine, enhance or expand
anigoing programs based upon

Shart-terrn loss
contral S h O rt Te r m economic [ustification

Conduct detailed planning.,
budageting and launch of
Long-termn loss LO n g Te r m cormprehensive irmprovernents for
contral metering, billing or infrastructure
rmanagernent

E=tablizh mid-range [5 vear

Target-=zetting Ta rget horizon] apparent and real lozs

reduction goal=s

[ ) 5 o
Benchmarking B e I"I C h m a r kl n g PFﬁg?;n;?Qaﬁ E;FTJTT-I :éﬁiggrmg

real losz standing




Water Loss Control —
Worksheet and Dashboard

e Water Audits

* Minimizing water loss
* Optimizing operational

AWWA Free Water Audit Software: Dashboard

9 to worksheet go to grading 4o to references

elease Example Audit - Review Only Audit Year: 2019 Calendar Jan 01 2019 - Dec 31 2019

Data Validity Acualkpiresut  Key Performance Indicators R e oued)
Data Validity Score: 57  Data Validity Tier:  Tier lll (51-70) S — gauge %iles per validated industry ranges®
See Loss Control Planning for Tier Details 75" %lle 75" %ile 75" %ile
performance A =
Tier IV (71-90) 2 Median ‘\
O . . 22 25m [ \
° Tie | (<25) \ ile]. / \
i / /\ Tier V (91-100) 10" %ile 0% %ile 10" %ile 907 %lle 10" %ile 90" %lle
( \ | Total Loss Cost Rate Apparent Loss Cost Rate Real Loss Cost Rate
[ \
16.36 USS/conniyear 5.13 USS/conn/year 11.23 USS/conn/year
NRW Components Summary . »
Total Volume of NRW = 140 MG/Yr Total Cost of NRW = Median 75 Sl Tou N Lo g
$89,303/Yr /
e s 25n
- Vowe skt ity of Anbndie (90,7149 ® i e Median
gt o Kty I
0,000
o Roporting Your | 213 R 140 o0/ 55
s it Ss # T wP0s (ol et i BN S e PO Se wnad | Rl e BT o W SR S e R e s & e o of £ 120 & B s | e /
T T R T PRI SR OOt R 0 XD g T 3D i 0 T W D T Ol O T e e T OM N Y 3 SO of D aes § $70,000 10"-%Li}eln_ tal L 90™ %ile 10*-'3..x|?(A L 90™ %ile 10*%65 s AS(}"%IIG
= g nit Total Losses nit Apparent Losses nit Real Losses'
Al vevums b bo ssw el o MLLION CALLONS (U IR VAN 2 10 685 gallconn/day 7.0 galiconn/day 1.5 gal/conn/day
T wiect B comect &5 gadng A3 ech mpat Setwrow Be Bofed o xde when 3 == —+ $60,000
P Einy redis o eConts o Oes N Dt g ate and o e telos € Mater Mot £3100 Adpatvurty 2 @ i Siesitin 75h %ile Vi 75" %ile
VELSIH SPVLED - i oty o e U 7 T Vs '
VWhse from o sorces RN - s [ <] O . man o $40,000 25" 25"
VW wgens N R -2 Xt G =. e ot o * e %“e
Ve oot TR - X0 M o . - 5 — —{ $30,000
Lot sogin o wshon Vi el o i $20,000
WA R RSV ED T ORT A0 wiv Extwr powinn . o wihm by Sver g on 2 1 10" %ile 90" %ile 10™ %ile 90" %ile
— - $10,000 0
Infrastructure Leakage Index Unit Real Losses
AITHORE O CONUATION . —= Qo @ = 34 dimensionless 1,538  gal/mile/day
sun.-cn- . LTR2 Mo et hatd 0 — — $0
Blat wrvimed . 2 A S
Untent enteend 100 00 & m - :,, P . N el Losses { c (UARL) Unavoidable Annual Real Losses 334 MG/Yr 183 _galiconn/day
- " ’ ” ) | . ’ % oy . Systematic Data Handling Errors Unbilled Unmetered Authorized Cons. i ion for Key
n X200 M - . arm -~ -Cus(omer Metering Inaccuracies Unbilled Metered Authorized Cons. + The eight indicators shown are the recommended suite per the KPI data by cohorts may be found in WRF 4695 Guidance
(Ddet et of whurw stw of 5 gee B B cocomwweded delad e AWWA Water Loss Control Committee 2020 Position on KPIs' Manual, Appendix B (2019)°,
ATDOREED CORSRPRON AT s Use S e gt Vilotie Value + Asuite of KPIs s necessary, as no single KPI can wholistically  + Actual KPI results that fall below 10" %ile or above 90" %ike do
fietap S ate MGIYr SIYr Basis of Valuation communicate water loss performance for a given water system. not necessarily imply error, but should be viewed with scrutiny.
ragemt + See Table 1 below for Uses and Limitations for each KPI, + Percenties not intended to imply targets. Targets may be input
2 Apparent Losses 128 $25,672 CRUC excerpted from the AWWA Water Loss Control Committee by user for operational KPIs, if desired, on Worksheet
VEATLR LOSR S (W Scpgied At huwiond Convanption) 200858 win 9 Real Losses 1123 $56,132 VPC Report (2020)*, with naming conventions updated. + See UARL and IL! in Definitions tab for discussion of size and
P ° Unbilled Authorized Cons. 15.0 $7.500 VPC + %iles shown on KPI gauges come from Level 1 validated data pressure limitations.
sagilan Ve 7 2 in the AWWA WLCC Reference Water Audit Dataset (2020)* + Systems that fall on the extreme ends of size or connection
Unatorind comerton EREN ° 1768y Mow NN e Nock-Revenis vy ats] N0 SEIAE)  Blended + KPI %iles shown above are not segregated by cohorts. Limited  density shou use caution when interpreting Unit Losses KPIs.
Oatalt qpion whental b anatdor el cormarpton 3 padeg d 55 apsal b s daplywd
Cummer rwmseng sacw sces EBER +° M M 28 © | . . I "
Dyt & hanieg envs NI ¢ 1 G 0 . W CRUC-C Retail Unit Charge, FWAS—Free Water Audit Software, ILI-Infrastructure Leakage Index, KPl—key
Oiolasl suuiom sehaned b Sevtamtic dums handing €T - 59 aling of 3 b @elind Int ne Suploved perfor indi » NRW=r water, UARL—Unavoidable Annual Real Loss, VPC—Variable Production Cost, WLCC—Water Loss Control
Appwest Lonsen. B0 0 bed v Committee, WRF—The Water Research Foundation



Real Losses

Assessed at the rate you make (or buy) water

Use Variable Production Cost to evaluate impact




Apparent Losses

Assessed at the rate you sell water

Always means more revenue when found

Don’t forget to account for sewer revenue

Use Customer Retail Unit Charge to evaluate impact




Financial Impact Calculations
Real v Apparent Losses

VPC -

-
e \/ariable Production Cost

e Annual cost of power and

CRUC -

chemicals (S/MG)

e Customer Retail Unit Charge
e Average volumetric rate charge

(S/kgal)




Water Audit Dashboard

Asperses Wiker Vs Aasocsrn
Cingyright £ 309, Al Fghts

qokouorkrhe et qato qrading qo ko reFerenae

AWWA Free Water Audit Software: Dashboard

N

FRAEwED Water Audit Report for: Wedgewood Park Audit Tear: EE Calendar Jan 01 2023 - Dec 31 2023
Data WYalidity _'!":‘"“'Kp"""l:ey Performance Indicator T"""'*["""’"'f"'_'_l_"_h“'t]
Data ¥alidita Score: 65 ta Yalidity Tier: Tier II[51-70] qauqe Hiler porwalidatedindurtry ranqor?
e Losz Control Planning For Tier Dietai TEE Wil TEN e TEA e
Tier I126-507 Tier N [51-T0] feed an
Median Median
=
Tier v [71-30] = =
258
Tier | [=25] £l !
Tier % [31-100] 104 il o0 Nk 10 ik 504 i 10 Sl B0

Total Loss Cost Rate
2318 fleannipear

Real Loss Cost Rate
342 tleannlyear

Apparent Loss Cost Rate
TETE  tleonniyear

NRW Components Summary
TEN i

TEE Wl

Total volume of NRW = 2 MGHT Todal Cost of NRW = Median TEN T
$5.HDJ'I"I’ Median
2 56,000 b .
T P .l
2 %l
5,000 rerultir belou resultic belou

g ? fieh il tich il
L] 108 Selle T T 80T Sie 107 e B0
= 1 £4,000 IlUnll Total Losses ljl'llt ﬁ.nnarent Losses linit Boal | nccac®
E ; 137 galtconntday 34 qullconndday 1.3 gallconndday
=] .
] ing Prorrurs

1 £3,000 52 pai I TE Wb Maman TEN %l

AOF ir
1 R e t0sh 250
. $2,000 %l
f—  TEN,
a
1,000
a ! == Wdan 107 il C 107 Sale 50F wle
Infrastructure Leakaqge Index [ILI1  1Inir Real | nsses
a 50 = 5N i 11 dimensionless 1635 gal'mile!day
| 10 5w WARL dcfinition For additional quidance on the ILI

B FealLosses

Systematic Dlata Handli
I Customer Metering Inac

Unautharized Consumpion
Unbilled Unmetered Auth C
Unbilled Metered Autharize

[UARL) Unavaidable Annual Real Losse 12 MG

n= Guldance Information for KU'!.l Parformancs

4 E;Wl indicatons shown are the recommended sube per the P data by cohorts may be fund in WAF 4008 Guidance

A Wrler Loss Corfral Commites 2020 Posiion on Py Manual Agpensin B {20197

& it of KPH i Secasiary, i o Singhe KP1 cin Rolslicaly Bctual KPY reauits fRal fal elow 10% %ils or above B0 Sl do

120 gallcanniday

Walume alue Eiasiz of cammuni i wirlid il perfamancs fof & ghaanh wirlid dyatem ot necen sty mphy Bror, B vhoukd be wewed with sonsng
MG e Waluation + Ses Tasle 1 baiow for Uses dnd Limbation for aach KP, * Persenties nol mended b mply tagets. Targets may be input
Apparent Losses 05 £3.041 CRUC shphed from the AWWOL Wialer Loa Contal Commines by userfor operational KPis.  dewired, on Workshest
Fiapedt | 20207, with Adming 2ofrelions updated « See UAAL and IL1 i Defirticn tab for dhcesion of sioe and
| He_'al Loszes 13 $2,052 WPC v Paecantes | Soben ) shown on KP gauges come bom Level 1 pronsuns Imitatom
ailled Authorized Cons oz 3317 VPG wadated darta i e WA WLCE Refersnce Waler Ausit » Gywierm that fal 60 the axtrene anss of side 6t conmecton
" Mon-Fevenue 'Water 15 $5.440 Elended Datsel (20207 sl shoskd Ube caticn whin inlerpretiag Uikt Lesiee KPl
+ KPP %ies shown above ane not sepgregated by cohorts. Limided

Table 1

s BWWARDELSE ot Dot me Bt (000 WB 0 SR Lo S Bt L el

2020 AWWA Water Audit Method — Water Audit Outputs and Key Performance Indicators: Uses and Limitations




Non-revenue Water Volume v Cost

NREYW Components Summary

Tatal Wolume of HFIW = 2 MGHYT Todal Coaf of NRW =

4544001

Vohame (MG
(=] (=) (=] — — - — - ra ra ra

B Fical Losses

Apparent Losses

Real Lozszes
ailled Authorized Cons
|| Mon-FRevenue 'water

Sy=tematic Data Handli
Customer Metering Ina

walume

MG T
0.3
g ]
0.z
1.5

_

Unauthorized Consumption
Unbilled Unmetered Auth C
Unbilled Metered Suthorize

Walue
i
$5.044
2052
1T
t5. 440

- 5,000
)

L §4,000
L 3,000

L §2,000

L1

Rea
Rea
Rea

oss volume is large
oss cost is low
0sses mean you make

more water

Apparent
Apparent
* Apparent

oss volume is low

0ss cost is high

osses mean you sell

less water



Controlling Apparent Losses

Often, easy It’s in the
to ID data

Hard to Some simple
quantify solutions




Apparent Losses
Large Meter Testing

ﬂ,-

AUTION
HOTTALGATE

son.com




Look at Customers, Consumption and Revenue
by Meter Size

Percentage of Customers by Percentage of Annual Gallons by Percentage of Revenue by Meter
Meter Size Meter Size Size

O H D

m5/8" ®W1" ®11/5" ®2" w3" 4" wg" wg" wiQ" m5/8" m1" w11/5" #2" u3" w4" w6" w8 w10 m5/8" =1" m11/5" =2" =3" w4" mg" wg" m1Q"

Values for Columbus City Utilities 2018



Water Consumption by Meter Size — Columbus 2018
Assume Large Meters Under Register by 1%

Water Consumption by Meter Size

2018
Monthly
avg

(gal/meter/

Meter Size Meter Count Percentage Annual Gallons Percentage Revenue Percentage month)
5/8" 16,144 94% 807,983,780 43% $1,931,004.00 60% 4,171
1" 466 3% 71,756,430 4% S 122,831.14 4% 12,846
11/5" 164 1% 66,319,290 4% S 100,956.00 3% 33,699
2" 280 2% 199,088,430 11% S 270,814.88 8% 59,288
3" 65 0% 100,132,330 5% S 140,682.00 4% 127,557
4 (48 | 0% | 298,722,200 ¢ 321,190.00 10% ) 521,330
6" 18 0% 290,331,000 S 294,050.40 9% | 1,344,125
8" 2 0% 7,937,000 S 1,187.23 0% 345,087
10" 1 0% 21,630, OO/ S 22,507.00 / 1% | 1,802,500
Total 17,187 100% 1,863,900/460 100% $ 3,205,222.65 100% 9,037

° 69 meters 4_inch and !arger Customer Retail Unit Charge

(CRUC) = $2.19 / kgal

* Account for 33% 0of consumption and 20% of revenue
* 1% of 618 BG = 6.18 MG * $2.19 / kgal = $S13,500 in lost water revenue



Sewer Consumption by Customer Class — Columbus 2018

Assume Large Meters Under Register by 1%

Sewer Consumption by Meter Size

Meter Size

2018

Customers Percentage Annual Gallons Percentage Revenue Percentage
Apartment 969 4% 215,133,080 13% $1,242,060.00 13%
Commercial 6,221 27% 195,748,620 12% $1,182,290.00 12%
Governmental 56 0% 26,606,660 2% S 134,750.00 1%
Industrial 97 0% 413,897,119 25% $1,502,181.00 15%
Institutional 153 1% 79,538,000 5% S 394,587.00 4%
Residential 15,552 67% 752,085,680 45% $5,411,279.00 55%
Total 23,049 100% 1,683,009,159 100% $ 9,867,147.00

e Assume lost water from previous slide

100%

$5.86 / kgal
approximated rate

* 6.18 MG sewer billing * $5.86 / kgal = 536,200 in lost sewer revenue




Water Consumption by Meter Size — Columbus 2018
Assume Residential Meters Under Register by 1%

Water Consumption by Meter Size

2018
Monthly
avg

(gal/meter/

Meter Size Meter Count Percentage Annual Gallons Percentage Revenue Percentage month)
5/8" 16,144 94% 807,983,780 43% $1,931,004.00 60% 4,171
1" 466 3% 71,756,430 4% S 122,831.14 4% 12,846
11/5" 164 1% 66,319,290 4% S 100,956.00 3% 33,699
2" 280 2% 199,088,430 11% S 270,814.88 8% 59,288
3" 65 0% 100,132,330 5% S 140,682.00 4% 127,557
4" 48 0% 298,722,200 16% S 321,190.00 10% 521,330
6 18 0% 290,331,000 16% S 294,050.40 9% 1,344,125
8 2 0% 7,937,000 0% S 1,187.23 0% 345,087
10" 1 0% 21,630,000 1% S  22,507.00 1% 1,802,500
Total 17,187 100% 1,863,900,460 100% $ 3,205,222.65 100% 9,037

* 16; 144 meters S/Sth'| nch Customer Retail Unit Charge

(CRUC) =5$2.19 / kgal

e Account for 43% of consumption and 60% of revenue
* 1% off = 8.07 million gallons * $2.19 / kgal = S17,700 in lost water revenue



Sewer Consumption by Customer Class — Columbus 2018
Assume Residential Meters Under Register by 1%

Sewer Consumption by Meter Size

2018

Meter Size Customers Percentage Annual Gallons Percentage Revenue Percentage
Apartment 969 4% 215,133,080 13% $1,242,060.00 13%
Commercial 6,221 27% 195,748,620 12% $1,182,290.00 12%
Governmental 56 0% 26,606,660 2% S 134,750.00 1%
Industrial 97 0% 413,897,119 25% $1,502,181.00 15%
Institutional 153 1% 79,538,000 5% S 394,587.00 4%
Residential 15,552 67% 752,085,680 45% $5,411,279.00 55%
Total 23,049 100% 1,683,009,159 100% $ 9,867,147.00 100%

. . $5.86 / kgal
* Assume 1% meter under registration to sewer volume approximated rate

* 7.52 MG * $5.86 / kgal = 544,000 in lost sewer revenue




Residential Meter Under Registration on a
Small System

WATER LOSSES

Apparent Losses

1.590 MGHYT

Default option selected for Systematic Data Handling Errors, with automatic data grading of 3

Systematic Data Handling Errors:
Customer Metering Inaccuracies:

Unauthorized Consumption:
Default option selected for Unauthonzed Consumption, with automatic data grading of 3

Apparent Losses:

apparent losses

n

g

n

g

n

g

3
2
3

Customer Retail Unit Charge = $10.90 / kgal
223 kgal / yr * $10.90 / kgal = $2,430 in potential lost revenue

0.027 MGIYT
0.223 mGryr

0.027 MGHYT

0277 MGHYT

choose entry option:

..............

' 0.25% : default

In this example, client initially used 0% customer metering inaccuracies
Using 2% under registration of customer metering accounts for 80% of



Residential Meter Failures Example
Estimated Average Meter Age 15 ~ 18 years

% of Failed Meters to Total Tested Meters

199
127
104
94 ‘
2022 2021 2020 2019
Year
B Meters That Failed mTotal Meters Tested

5 5 8 8 3

[ay
g 8

Number of Meters




Water Loss Control — Plant Meter Calibration




Plant Meter Testing — Apparent Losses
Assume 1% Under Registration

Under Registration Total Apparent

Volume from Own
Sources (VOS) = 1% of 2,876 MG = Losses = 69.30"

28.76 MG \Y[€

2,876 MG

In this case, you are
not producing as
much as you
thought.

If Plant Meter
Under Registers by
1%, 1t Accounts for

42% of Apparent
Losses

Values for Columbus City Utilities taken from IFA 2022

Water Loss Report




Distribution System — Real Losses

2024 leaks extrapolate _ _
to 684 MG in Variable Production Annual Cost of Leaks =

Cost = $220.56" per $220.56 * 684 MG =
\Y[€] $150,500

661 MG Real Losses”

distribution system

Losses**

*Values for Columbus City Utilities taken from IFA 2022 Water Loss Report
** 2024 MES leak survey found 7 leaks on 13% of system estimated at 28.5 MG / yr losses



Distribution System — Real Losses

2023 leaks extrapolate

t05S8 MG Annual Cost of Leaks =
1,298" MG Real Losses distribution system

Variable Production

* —
Cost = $166.69" per MG $166.69 * 684 MG =

losses S$111,300

*Values for South Bend Water taken from IFA 2022 Water Loss Report
** 2023 MES leak survey found 132 leaks on 73% of system estimated at 247 MG / yr losses



Developing Water Loss Mitigation Plans
What do we tackle first?



Look at NRW for What Can be Recovered

NRW Components Summary
Total Volume of NRW = 2,345

MG
2.500

Total Cost of NRW =
§1,367,226/Yr

1,900

Volume (MGIY'r)

0

- Real Losses

$1,600,000

51,400,000

- $1,200,000
- 51,000,000

- $800,000

4 B
i B

- 30

600,000

$400,000

$200,000

Unbdled Unmetered Auth Cons
Unbdled Metered Authorized Cons

Walue Basi Al
Wvr ag aluation

CRUC
VPC

What SS’s are recoverable?

AoparentLosses

Real [ 0gses

LA
21061

2.8
$hob 12

\

Unauthonzed Consumplon
Systemalic Data Handling Errors
- Cusiomer Metering Inaccuracies
Yolumne
PAGHTT
[ Apparent Losses 1421 $702.205
Real Losses 21081 $636.122
Unbdled Authonzed Cons 944 $28.473
Non-Revenue Waler 23445 $1.366.806

Blended

—

)




“4 Pillars” of Apparent Loss Management

NRW Management Team:

Meter accuracy
error
Meters do not

register actual v BI”Ing

volumes passing v Meter Reading
. Data transfer v Customer Services
Unauthorized

. i errors between
Consumption Economic Level e v' Revenue Water
Theft and illegal

consumption LEEElelE SIChIvEs v Field Services

Apparent Loss Poor customer

accountability v' System Development
voIT

Existing Apparent Losses

Data analysis

Errors Between
archived data and * As each component
data used for receives more or less

billing/water attention the losses will
balance increase or decrease
» The operator strives to
keep losses to a minimum




Unauthorized Use and Solution

* Problem: Landscaper with tanker truck hooked to hydrant
 Solution: Water ATM at WD. Strict policy on hydrant meters.
* Problem: Unmetered Fire lines for businesses

e Solution: Meter all fire lines with appropriate meter
* Problem: Unmetered use on fire lines (flushing)
 Solution: Install correct meter

* Problem: Unmetered lines

* Solution: look for “Sewer only” or “Trash only” accounts, meter
all uses. Period!

* Problem: “mail in” meter reads (usually with indoor sets)
e Solution: AMI/AMR
** Usually... this area of water use is small.




Unauthorized Uses

lllegal hydrant Inspecthn ID meter
after service

use . . tamperin
termination P 5

Open bypass
lines on big
meters

System Summer only
interconnects meters




Controlling Meter Inaccuracies

mm [Vieter testing

Meter sizing using plumbing code for demand and

manufacturing data for max and min flow

s [Meter change outs




Meter = Cash register




Commercial and Industrial Meters —
Test, repair and replace obsolete meters

10% to 15% 50% to 60%
of users of usage




Large Meter Testing Requirements

Isolation valves that work

Bypass line w/ working valve

Test port

Beware ultrasonics w/o test port

— add spool piece w/ test port




Meter Testing Frequency Rules of Thumb —
Monthly Revenue v Testing Frequency

S750 to $1,500 S375 to S750 /
S3,000 / month S1,500 / month i

e Every 6 e Every year e Every 2 years e Every 3 years
months




Meter Sizing

Pipe size
AWWA M6 always >
meter size

Fixture unit
counts

Low flow and
high flow
characteristics

Manufacturer
guidelines




Meter Change Outs

s Develop a business case

Annual replacements, new installations

AMI and AMR fit to your operations and budget




More Cost

Meter Change Outs

, Replacement Every 0.35 mil gal (5 years)

, Replacement Every 0.7 mil gal (10 years)

- -Replacement Every 1 mif gal (15 years)

< Fe

Replacement Every o
1.4 mil gal (20 years) Replacement Every
' 1.75 mil gal (25 years)

More Lost

Figure 5-21 Cost curve for meter replacement program
Source: AwwaRF 2007




Data Handling Errors

Wrong # of fixed zeros
Incorrect initial programming

Detector check meters not being billed

Sewer or trash only accounts

Minimum bill accounts




Reason for AMI / AMR




Controlling Apparent Losses

Meters Customer Info Systems  Policies
Sized right, set right Software Meter all connections

Unauthorized
consumption

Data transfer Analytics

Correct readings Look for anomalies Billing procedures

Use of hydrants




Controlling Real Losses



How Did the System Do?

75" %ile 75" %ile

Median Median
25%
25" %il
%ile

Median 75" %ile

25"
%ile

10" %ile 90" %ile 10" %ile 90" %ile 10" %ile 90" %ile
Unit Total Losses Unit Apparent Losses Unit Real Losses"
997 galiconriday [ 6.3 galiconriday 934 galiconriday

Total Apparent

Losses Losses




Four Pillars of Real Loss Management

Pressure

Management

Unavoidable
Real Losses

Economic Level .
Improved response Active

time for leak repair Leakage Control

Existing Real Losses

Improved
System
Maintenance
Replacement

* As each component
receives more or
less attention, the losses
will increase or decrease

* The operator strives
to keep losses to a minimum

Rehabilitation




How Did the System Do?

Average Operating Pressure .
142 psi 75 %ile

Median Median
; above 90th

Wh%le | il 250 25n

%ile %ile
75th %ile
Median le e ile

Infrastructure Leakage Index (ILI) Unit Real Losses®
25th %ile | 19 dimensionless - 4512 galimilelday
10th %ile See UARL definition for additional guidance on the ILI _
(UARL) Unavoidable &nnual Real Losses 11129 MGIYr | 433 galiconriday

Avg pressure — [ Infrastructure Unavoidable

Annual Real
Losses (UARL)

Higher = more Leak Index
real loss (ILI)




NRW Components Summary

Total Volume of NRW = 2,345 Total Cost of NRW =
MG/Yr $1,367,226/Yr
2,500 $1,600,000
51,400,000
2,000
- 91,200,000
1,500 - - 51,000,000
- 300,000
1,000 ~ L $600,000
- 400,000
300
- 5200,000
)| — »
- Real Losses Unauthonzed Consumplion

Unbilled Unmetered Auth Cons
Unbilled Mefered Authorized Cons

Systemalic Dala Handling Errors
Cusfomer Mefening Inaccuracies

ﬁg:;nre v;.l,::: g Basi= of Yaluation
Apparent Losses 1421 $702,.205 CRUC
Real Losses 21081 $636,122 VPC
Unbilled Authorzed Cons 94 4 $28.479 VPC

MNon-Revenus Watsr 23445 $1.366. 205 Blended



UARL:

Juawadeue|n
24Nnssald

¢ Reduce Pressure
é Add zones

Unavoidable Annual
Real Losses

ELL: Economic Level

OfLeakage
Speed & Quality of t Program \
Repairs >
¢ Leak Surveys
é Shorten Y

. ¢ DMA’s
response time

Four ways to

¢ Maintain / R&R
reduce leakage

Infrastructure

Asset
Mgmt




Asset Management

* Hydrant Maintenance for ISO Compliance

* Annual inspections for highest ISO score

* Hydrant Flow Testing (watermain capacity testing)

* Operate and flow all hydrants using AWWA M17

standards

e 20% of hydrants flow tested every year for highest ISO

score




Water Loss Control — Real Losses

e Water Distribution System Leak Survey
75% of leaks found are hydrants
25% are mains and services

Volumes vary with each system

* Transmission Main Leak Detection
Much more involved
Large main leak detection

Non-invasive and invasive techniques



Benefits of Controlling Non-revenue Water

Realistic

Lower
ower Costs Rates

Reduce Equitable
Expenses Billing

Conservation




Questions?
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