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Abstract

In Taiwan, water utilities always use mechanical water meters for
metering. Due to a manual meter-reading by each or each two months
causing a disturbance to their customers and an inaccurate of water
consumption gathering, when disputes or complaints over water bills
filed by customers, the utility has to dispatch inspectors for handling
such problems afterward. Not only the service is compromised but the
huge labor costs are also induced.

For fueling impetus to the Smart City & Public Housing policy of
Taipei City Government, Taipei Water Department (TWD) has
initiated a study of the Smart Water Meter (SWM) & Automatic Meter
Reading (AMR) to boost utilization between the loT & ICT
technologies. The XingLung Public Housing Project is the first trial
ground of experiment for adopting the SWM/AMR. Hoping this pilot
practice will generate useful reults & experiences for future
applications in Taiwan.

This research reveals that the traditional water meters could be
upgraded to SWMs by a pulse or digital-signal output. Along with
either a wired or a wireless transmission of output data, it constructs
an AMR system. In the practice of XingLung and other trial tests, the
primary object: substituting the manual meter-reading can be achieved
by AMRs, but the other applications are influenced by AMR’s
communication, data structure, frequency of logging, and management
softwares which are different by the functionalities of each
SWM/AMR supplier.

The advanced function of SWMs including detection of leaks,
reverse flows, over loads, magnetic interferences...etc., however, it
cannot be an appropriate warning until these signals being sent back &
processed to a form of alarm. After testing two kinds of SWM, brand
A & B, it is concluded that brand B, which is widely adopted around
the globe, has most sophisticated function & Ul for management.
Utilities should consider their own needs for purchasing the
SWM/AMR which fits for both customer’s demands & local
regulations.

Based on the calculation of this research, the price of a SWM is
around 1.6~3.8 folds to a mechanical meter. Adding the AMR devices
& communication fees, the total costs would be as high as 2.2~6.9
folds to the mechanical one, therefore, it is not possible to launch a
full-scale installation of SWM/AMR nowadays. As consequence, this
research suggests four recommendations of the adoption of
SWM/AMR for water utilities: First, adhering to the policy of Public
Housing, install them free of charge. Second, for non-government



smart buildings, install them with an additional charge. Third, in
responsed to a tariff raise of Taipei, install them for helping water
conservations. Fourth, establishing an information platform, provide
applications for SWM/AMR customers.
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D) Ak Hwdert i 0 3F 5 E kIR B (Remote

Display ) er-k & » #3u8d B R F% 5 P ARY) & s & o Bf F HjiF
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Rhp &3 £ ¥ ¢ (Automatic Meter Reading Association, AMRA ) #p
T ¢ 4 Em A o E3x1 AMR/AMI % E ¢ hE & 2 42 [20] -

Paul Harris £2 Peter Guttmann 2 = i % r enp #53f & 297K &

KEE[LL] I AR s BB RN BIRLBETL 0 A

AR % e 3B 4 97 o B b w1 Base Case T 5 B 1 kel
WAkE @ AMR# i > Wi B4 1@ 4 0 @2 &#g:% K
PR o F oA SR Drive-by#:ﬁt?%»%w'%\ e b v AR

o RABNT A LE- A THRER o "_‘;']:J‘lf;ﬂqﬁ?‘fié»@

* R ?iﬁi%] M E R A 0 I T RIS ATE K-KELH
BT R B O B R Tk B 0 14 Drive-by &7 ;‘ R ]
PAREREAGRY B AT kA LR R RE TS 2R o
KA T v i e se gk * B e R e sy Ak & IR
TR TP 7 @ﬁzﬂ B 10 B AR S BN E AR PR B
w

+ Mechanical water meters, accumulation only,

:’“' no remote capability
e, + Nochange from siatus quo
o . Weekly Accumulation Metering Data Collection
E 1 Weekly AMR Services using drive-by technology
2 Weekly Pulse Meter Data Weekly Pulse Meter Data collection using drive- (m }])) LLLLTI s
Collection by technology " =

Weekly Pulse Meter Data collection using drive- F
Weekly Pulse Meter Data ot
3 Collection plus In House by technology pius a ZigBee communications a&%,}}] ‘ !!!!“__D

=4 " module enabling display of meter data on an in
'% Display house display
E Daily Pulse Meter Data Daily Pulse Meter Data collection using ZigBee 4 - ey
E 4 Collection using Electricity communications to the Electricity AMI m j*: Distributlon
] AMI plus In House Communications Network including in house §p |Business2
= P PR ““ ,))) “W Distribution
= Communications communications Business 3
E Daily Interval Meter Data Daily Interval Metering collection using ZigBee _ | Distribution
® 5 Collection using Electricity communications to the Electricity AMI m g: 2::',',1;:::,,
AMI including In House Communications Network including in house | i gr:::j::n
Communications communications Business 3
Daily Interval Meter Data Daily Interval Metering collection using a
6 Collection using Water AMI standalone AMI Communications Network built by m
including In House individual Water Comporations including in house |
Communications communications

(F 4L %R © Paul Harris & Peter Guttmann ~ Marchment Hill Consulting)
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ﬁi%ﬁﬁﬁﬁﬁﬁﬁ‘ﬁﬁrﬁi@‘ﬂﬁﬁ@%ﬁﬁﬁﬁﬁﬁ’
‘AR ETF QLR (VMR ERS F o S E ke (Intelligent
Water Networks ,IWN ) o

WEKE T * R MaE k€ (Non-revenue Water, NRW )
eh1 ¥4 5 bldoit§ | % (District Metering Area, DMA) 8 -k & 2+
E°H&’Eﬁﬁ%i#&1%%£&§m1@F%W%%’%@
DMA p % "k g » ¢ "f "2 DMA i R Bhend K A it B Bk

£

P}
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Y
s
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BE | EREE | FAkETH | AERUSH | AEENEH | KEFE | KEMEHR | AEFE | #HFEHE ) B
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Higsrs -kir2 2 (Kansas City Water Services Department,
KCWSD) 3 4% 16 § 7+ B * =5 2002 & # F* @5k 4 > 1
41#’)%;"‘% ’fE%ﬁ/—— ’ﬁ 544 bliacT 54 &3 :F 16 £ > 15%
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kEfRERAE S REERARN S KFAHAY 75 o d WARERF
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&R KRR KGR E R ELEE RS s

500-
250 2,000
200, . 1,800
B 45 se AN
350} 1,600 B 45 A AN
) 3004 1,400
B # 1,200
i+ 50 &
e % 1,001
200
800
1501 600 m— ik
100 ik
4004
50 200
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200

W7 KCWSD 3l ki RA4F 4% B kv 58t H)

() F&*M| T ok 2k (ACWSS)

Pt T ok s ¥ @A (Arlington County Water, Sewer
and Streets Bureau, ACWSS ) #? =R % 5 - P2 g > 23 ad
P fp Menfe HE S cfFRREEAF P4 F 2 -k 2 3F3F 2
ACWSS 5 * frE k228 0 2 MA K-k 2P sginenp 1 g5 4
A4y EArd ket A A A i sgE 3%%2»]3:'}% IR TR
B~ @ gr 22 BFepey 23k o ACWSS @ 5 - 2 3] AMR
G TR EERARE AP A ,;t%,ﬁoéiACWSS .41 p 2005
EAEF SRS - R AMR e i d 3N 0hE HYE R O P Bk BT E
Ao BERER D E o P EALEY L rEF 21 ERFA
ACWSS f 7 ek o

ACWSS # ZL s § >+ 2009 # pads 5 # - P AREIEE A
PUE2F R - Ah 2 AR TRIE D B | 1A E S AT T
FIRAPEEAR R AR 0 Sk 0 P 2 2x 4 > ACWSS &% p 2011 & > 6
b f AT A e B3R o BFIEN3 T 1 5 5ok A ke
B RETA00F FE £ SR HEAREHTE60F £ £ 0 e A
ACWSS i T RFEFL2 T > g Fo AL ~LEBRLFF
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FERILEAN f e a5 A e L B T
U ET T R
ACWSS % bi4n 41 » AMR k58 7 £ 7% - = > & g

o B EA9103 15 & > FPL L EEER E KA RS
TR AELIT A 2N B HIARE LFTFE 0 - eha (TR R
Ao pteh o d Y AMR ehfL B p A7) B ERATITE kAL %R S
GEE ML RETE L P AP HOERLF G A RS
BB om A A AR S S R B P

R F G AR R AMR BERR R T B ok T 5 A R

RETEF Vg Skp Kok o P (Madison Water Utility, MWU )
p 1970 & A= B 4R *v"##%\»ﬁ’z?‘f%f:d)i © % 2010 # > d *N{EFEF 2 ¥
5E6FT7Fi iRy 2L FHAITE  wEa
F gz @ R H o qp gt e Y enp

fok 2P MWU vk & 8 12~ e B

BRI MRS T G ek pRABAERZY
Fak b 1 %%7%6%«#a’mwug£§ﬁﬁ#a%oﬁ;¢
oS E g R A SRR 5B MWU B & R Rk R

AL E GHER KB ERE % SRR o

MWU §£ % 7 ﬁﬁtrw ;- 2012 # 3% & SUH4E (Radio
Frequency, RF) gy IOk A 0 2R AMI ks i R
FORAZT RO AL T E TR T 2 p¥ RFER IR E TP
KB RAA TR L mr SN SUBRED, - RS PN
BB MRARZ ARG 2 FROKT o MWU dads it & A2 S T Project
H20 | -

»xa MWU ;}a_‘a‘rv*ig\zm)]}ulg,gyp 35 F G B pA R )
gpom FARERFAEZEEAMER T TR K © 7% A HHH
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FEE SN IRIEL R /A 350 @ R Project H20 i@ 714 f
goadliBl ot 2 (5 MWU 2% S i £ GFd 30 F Rl 2 0 3
PR kA TR L £ ‘Z%'iti)i%é MWU £ 47 % 5
T pd 190 g A0 (Opt-Out) 7 T 4 5% o en Fo T sw ROk A o
REEFNA R R EBERGE

pRrF bl &> EFIMWU 2 E5 3 > & st r AMI %

Frent 2 32 09% > T AMI# e LI > e » A KL FHF
LB oo frF R - E ' Fe 1000 ¥ S Tl p SR RERE RS
SR L KR R MWU 2 JRIVT FI e FI3F 5 k2 e Bt
i [12] -

(z) 2L a2 (EC)

\

% A E &3 o @ (Envision Charlotte, EC) 3 3% =t + § /& 8
B2 L p ALY kT RENREEAERN 7 AR EaL e
D RS E R R TRY Ot F cECH L g o
= % (Uptown) 2015 & #4 7 - & " Smart City Project ;> £ % it iR ¢
AR ECHRINFEFE>F »RITAKRT EPHRs P *KE
20% -~ ap kit 20% -~ dade g AR S Z L ST Ewk
£~ i5iE ‘,)g,ra”],:,ﬁh 5 20% k- B s E o

ddopt 2 MEmp R T A A ECH AW I A F g H 4
s e ié.%é#’k?i;ﬁ‘if%? v FIRUF R E B
FHEPZ oA r T2 BY R o AP 2 ¥ AMI & S E
ECii & g1l %i’f%?ﬂ PR BLME E o EE R T
9% 238@'@"434—5 U N °—?§§5§F§’}4%?§ » S A5
AR SR T > DA% 2 PP TR S S P iR
PRy J o MR HETE S ke kg4 [13] -

»P«

() # ®-kax2 2 (American Water Works Company Inc.)
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% Bk 7% 2 & (American Water) £ % B < R F R 3 & 5 4%
EI1E-FE Az 2RZ2HUR S22 kokBgEd TRE LT
EPRFE > o A2 31886 £ > BN e d e Voorhees o - E F
6B EEFEE LT E IRBFF LA BV rde s 1 X 1 g
%% 1,500 § 4 o

%2016 # 2% 3 p 2§ & EHE i hiEsLiT# (Metering & Smart

=}

N

Engery International, http://www.metering.com/) » £ R-ki: = @ &2 £ |
'k % F. 7 Badger Meter & < _% #F 3 &# AMI £ ¥ ¥ ¢ » iz J5 Badger
Meter & @ eigiliz » Z o @ Bf B L2 2 FEFEREZ P L foh 7
e B e & -Badger Meter = @ ivch1 £ 2 AMI eh i fa g o
¢ 3% BEACON =L ig3* & 4 47 (Advanced Metering Analytics, AMA )
{- EyeOnWater Z =4 # 12 k& %o if #-% 5% Badger Meter 2 7 E Jk 514g
5 s g3+ ~ Recordall % £ 2 &4 3% -k £ (disc meters) » 2 2 ORION
W3 sk v% - [14]
(=) Badger Meter & §8 (24> %

Badger Meter = & AMI j&:&-= % ¢ 4247 &k & ~ ORION # j.id
HHERQH - FHTEE ARR)  BEACON Ly £ 447
(AMA) ~ % = shie T~ FIRshfe N 2 R § 35§ k5 4ol 8 97 -
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® EyeOnWater

——[]

Consumer Smart

Utility Client Utility Billing System
Portal Phone Computers
5 M
- 5
53 - 3
|
e 1
ol L
Secure BEACON® AMA

Hosted Scftware Suite =

ORION® Mobile Reading Cellular Network ORION® Network
System i Gateway Transceiver
a N a
- * -
ORION®™ Mobile / Migratable ORION® Gellular ORION® Fixed Network
Endpoint Endpaint Endpoint
- - -
- . + +
r-ﬂ_ —
l - B ;
Wn ﬁ. 5 ko iy, =~
1 - W q
: M= e Y |
- ¥ .
Recordall® Disc E=Series®” Ultrasonic Recordall® Turbo Series Recordall® Compound Series M-Series® Electromagnetic
Meter with HR-E® Meter Meter Metar

Meter

® 8 # I Badger Meter = @ AMI f# ;4

BEACONAMA gz £ 447 5 53 Box¥ » A 5 4 204 [15)]
LD A TH TR T

& W A *\‘m
‘# o
i

p-)

She

= Tm.
o

s BRAT AR A HBXE > BRI KRAFEN DD ,:‘?v"‘f“*%%% °
L F TV AAE - FEOBRER A BT RR Y a4 e
En

HRLE T4 — Ak % 2 e 3@ 1SO 27001 v SOC2 3

$ 2 B iRdE kAL AE BOITE A
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°ﬁé%$i¥}&ﬁ%&ﬁ§g’égyﬁ‘lﬁﬁ‘gg‘i
S B %832 (CRM) fr# F 3 k5t (GIS) « 4ol 9 ¥ 77 o

2. v i RE E PRI

CEERG A R - AT Y ORE WA 0 LB R TR R
S B S A B e RS o o] 10 HET

SR B eATE SR TR TR APP RBEFER Y R 24
B~ iE R ORI HAR S e RS LR T fEA iR (T
Al e

3. BiiitkEm

- #t5 BEACONAMA fi#id-= % & Ja30 4 kAT 5~ ke - &
Ao FRENCETEEEREFEY B ADT R
# 32 o 4o 11 41T o

4. K Kk H TR

- ¢ * BEACONAMA 2> % » £ ¥ ¥ = ¢ Jc 3|32 % BEACON
AMA s %z it ~ 28 { 37fes AT ORION i 3 Fojtr > 2 FIR A
NP o Rk .&‘ufﬁﬁ%"{—g Foprensg it m (dF o

T NSO M|

Leak detected: 100 gallons per hour.

»
Online
123 Main Street, AnyTown, CA
GV15773090C / Badger Meter Model 120
1.5"

Latest Meter Read: 10,300.70 KGAL
At: Oct 30,2014 9:52

Add Note | Hide Other Meters Bl

B9 BEACONAMA L:iE3*+ & & 47 % ik -k i p)»t GIS + &
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Total 937,309 Gallons

Daily for November 2013 Minute  Hour | Month = Year | [Bf Today [ i mu

¥ More Options

125k 62.5 0.5

100k 60 0.4
=
v
5 -
= > =
L] < 4
o 75k 575 & 03 2
8 n H
= | 3 =
a | ° <]
E 50k i 55 oy 02 S
= - =
2 | ~ 3
9 | S
=} |
o | |
25k !‘ { 52.5 0.1
1
[] m | I
oA O - ]
ok N O O O O O O O NN O O AN A e e o T 50 0
1 3 5 7 9 1 13 15 17 19 21 23 25 27 29
Day
- Avg. Temperature — Precipitation Historical Averages

# 10 BEACONAMA Aigt 8 47 hbidein® # B R ~ " 2 % L § 047

Billing Reads Billing Reads Flow Health
rr—)
Overview | Billing Reads (24) New Billing Read Biling Read (0} Get Biling Read AlMeters  +
Network Read 128
1,012 Leak detected
12,614 99.9% S . 16
99.2% Meters with -» 1 = Contirmious flow
Ll Reads Available Mty Wi snach 72 hours e ok 8
Backflow
Manual Read
101 0 Breakdown of flow 1
anomalies, click on
Percentage of meters e No tocent flow
with a valid meter read Mgters G 0% Wisers i cument reads artows for details
in past 72 hours Missing reads 0

Witters WiImh seads 90 duya o et

Bl 11 BEACONAMA i3 8 247 g A 47 1 6

() X % % ¢ 1L 5 (Santa Ana Watershed Project Authority,

SAWPA)

im0 ERE AR e S i EFLS8 BB T4
Bk iR A v 600 F 0 d B i d k¥ 225 (SAWPA)
¥ SAWPA 6 Tef R ¥ HxRFFF 4505 > 4 p 2006 = B
W R PR RZ 2 R RREZ Y BASRE RET £
# % (Proposition 84, Chapter 2) » #% i~ 150 § % ~ 3 F
Dropcountr/OmniEarth = & &= J 4 * > 223 dldoi- 54 B

JE
g g 72 2.0 (One Water One Watershed, OWOW) R *5:E 427 » f F ¢
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o3 Flera R Rn{rs LE ok p R gt A |
.y

=

12 ¥ g f% > OmniEarth 3 * -k F 2T 5 > & a4 8
gk A 470§ F s 2 % Dropeountr BIE * = F 3

JRAY: % Sbo e 35 fFE T L% R g 2 Social Norms-Based 4 47 & 71 >
¥ % & 45 10S~ Android 2 Web ik ehp kR EEFImE % S

@ OmniEarth drop

Water Management Platform Customer Information Systems

Outdoor Budgeting Mobile Device Management
Efficiency-Based Analysis Indoor Budgeting

Conservation Performance Analysis Social Norms-Based Analysis & Presentation

[ 1)
" Utility Staff Applications
- @ OmniEarth + drop ty PP

Customer Outreach / Engagement
Retail Age"‘:y Account Review & Customer Service

Staff Rate Tier Communication

Track Water Use
Set Usage Goals / Track Progress

M End User Applications

Retail Agency Track Rebates & Incentives

Customers Utility Communication

Bl 12 SAWPA # & Dropcountr/ OmniEarth = 5 % fi&

Dropcountr CLEAR & =4 i SR E F 44— B 8 e 54 0 5
= E"ﬁ@f"?gii BT Lws s I FRLERFERECHEF 2445
2@ B 1) i&B-k4 #gpg = (Meter Data Management,
MDM) j2i&-= 2 £ F#Ech & E.mﬁ = F3 % % (Customer
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| Rebates of up to $300 on high efficiency
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Edit daily goal
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Implementation Options

2 3 4
Weekly Weekly Daty > pay 5 pay
#® nNPV>0 E‘WR PuseMetor  PulseMeter  PulseMeter  Interval Meter Interval
Collection  Collectionpluss  Collection Collection Coliection
In House using using using Water
Display Electricity AMI  Electricity AMI  aMi pius In
plus InHouse  plus In House  House Comms
Comms Comms
s c o o o o O
wrrirs | @ @ e o o
Customer Service .
T Systoms ® ® o o o o
Assel
et | @ @ @ O©® @ ©
Total NPV @] @ @ ° 3 .

B16 MHC2010 ##% 646 % s Afrjc & T8 4 47
1 '~""‘:"~ 3 Wiy Daily Daly 6 Daly
. AMR Pulse Meter Pulse Meter  Interval Meter ntecvel Meter
R Data CoSection Data Collecthon  Data Collection  Data Collechon
plus InHouse  using Blectncity  using Electnicity  using Water AM
Drsplay AMI plus In AMI plus In plus In House
House Comms  House Comms

Customer Benefits
Societal Benefis

Policy Benefits

v reweb

M '\ \
Environmental (J ( )
Benefits ) -
Overall
Qualitative
Benefit
- 7 2 A 2 4 N A5 A5 2 N
Bl17 MHC2010 #7 % 646> 2 w2 @ ~AL ¢ ~ 5Tk ~ BB F LA
1 f’l".';,"'”"‘ 2 Weeldy 3 Weekly ‘4 Daily 5 Danly 6 Daily
,.':.]"‘Tv._ p‘““r? Meter Pulse Meter Puse Meter Intervel Meter Irteevel Meter
saila ‘-"'Il)::i’ﬂ Data Collection Data Collection | Data Coltection Data Collection
TR plus InHowse  using Elsctncity | using Electncity  using Yvater AM
* NPV>0 Display AMI plus In AMI plus In plus In House
O NPY<0 House Comms | House Comms Comms
Overal
Quantitatwe @ & & . & .
Benefit (NPV)
Overall Qualitative O G 6 O O O
Benefit

Bl 18 MHC 2010 £ 7 3 6 8 % 4, fc A 45
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2015 B ZH-kirad ot FREAFRATEEIPL 560K
(Multi-level individual metering guide Version 6) > = 2R_% & (3 & 2 1)
Fragfe 2L ALy EA o RPIEERAY ST ol E LT S 9 iy
A AMR ks A o0 T zﬁi#f%t,%_ B bR kG g e 3
W bz kRl AMI & 3t g iE 7 F 5 R R
(mobile phone network)#-4p b 33t & w 3 2 4k o 2L 2 P
(Developers) 7 # ik +f ez > 2 8 # AR T2 " P pARK
B o THERH I TRFELRE I@%(Accredited Metering
Suppliers, AMS) % % ~ PIEFE kK £ @ﬁi%l Ao inz kA BRH
R EZ RIS P RIEL AR

FREPEANIP PRI ZHKIFNF T g L2 ETFEZ @ﬁ%]
FA(FARS) Bhp AR ARURE T AR kA B E2 @
%] A

Ep o pER T ST A 20mm ok A £ &
AR 25mm K % o AR e aE fdoe e B KR & L% S(Plumbing
requirements) ~ 4 £ -k % 3k ¥ (Metering requirements)* 4~ 11 &7 I &
*REAlY A2 = Wk pe ¥ (Layout diagrams) fz% £ & % G iERdm e
W [17] -
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A 4572l 23 LI
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4 |FF H 1454 xEA 4
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{  Common \
| hotwater [
\ supply /
y Is 3\
Legend
SP Lot 7 SPLota — Qur water main
Dwelling Dwelling
Your private water
senvice
Level 3
| t > ' | Ourwater meter
% Backflow prevention
a device
o SP Lot 5 SP Lot &
& Dwelling Dwelling
E Meter tap or stop vave
= Level 2
g < P ><] Maintap or stop valve
=
g Common Area
=
3 SPLot3 SP Lot4
o Dwelling Dwelling e Property (Lot) Boundary
k= w J
332 Level 1
SP Lot 1 SP Lot 2
Dwelling Dwelling
Ground
I <P
Common area use
(garden, pool, fire hose reel, etc)

Footpath and nature strip
B20 A8 2 azzd > 2 REdirs A 0 FFE Rl

7 ~ 45 & Diehl = @

WH Diehl 2 @2 249 § &Rk FRELR § 7 FEHT
THEANLEYERTE L > PHELERAFILE
Water) » % ik 3 g R B E A o B E kR RS S B
e R EF 15 & ehZ & > £ F T b L MR (A = S PR
L3 50 % AR o i o BN T 2P E KA R L 10 & chi

1
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145 2015 = ABI(Allied Business Intelligence) =% 3 48 4. > 53—”%‘
KFeen>akgd BARE A A K 5 #8205 3£ (2016 & 2 2020 &) >
i%l—#i%%“i BPRST S - 20 E J\z\m@ﬁiﬂ—s T
TP B 2021 & o m AR B e (Wide Area Network, WAN) e £ #ic
B RAg A% Ak e B (Wireless mesh network, WMN)# & % i£ 5%
[18] -

R E SRR BE R 2 7 (FLUID)

A P (FLUID)S E - BV p &8 Y » 24775 L& B2

Bk E > mg:tzh@giu T ARBIR KRR RETY AR
e8> T L FLUID app > %7 % IPhone & Android & # 2 - {5 3 B~
N = fi;‘giﬁiﬁi’a—a BT A AR EED Y KK E
# P BT J\? T F ik o FLUID R BB 7 LRI RE * KK H
2 (KATER e R RS K E o A R RIBE R EAARE
RELERE WG B @R R FERB R P Pk [19] -

B2l 2050 a-kF 254/ es AR RS
FLUID APP #4831 & # i 40 ¢
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POSSIBLE LEAK DETECTED!

has been using 1.3 gallons
for the last 3 hours
running toilet, broken pipe
or your lawn irrigation system

Bl22 (b KRB 7P ¥ KB RRETE

1.5/ &
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