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Using the Smart Grid for Water to convert 
non-revenue water to found revenue water: 
controlling leaks of data, drops and dollars 
Graham Symmonds 
Chief Technology Officer 

Globa l Water Resources 

Phoenix, Arizona 

Introduction 
Today's utilities are caught between 
the converging pressures of fi scal 
austerity, wa ter scarcity, aging 
infrastructure, and increasing 
ex pec tations from consumers and 
regulators. Each of these presents 
significant challenges for utilities 
and in fact are conspiring conditions 
that threa ten the vita lity of the wa ter 
industry. 

As enterprise operations, utilities 
are typica ll y required to generate 
suffi cient cash flow and reserves to 
fund operations and their capital 
program s. In today's environment, 
however, there is increasing pressure 
to provide funding to general fund 
activities, and to reduce costs so as 
to improve the financial health of 
municipalities. That is particularly 
difficult given the nature of the 
wa ter business. Consumers have 
been lulled into the belief that 
cheap, plenti ful and clean wa ter 
must be ava ilable at all times. The 
result is that consumers have been 
insulated from everything from 
the cos t of the molecule to the 
cos t o f maintaining the invisible 
infras tructure of the utility. The 
American Society of Civil Engineers 
estimates that by 2020, the capital 
infrastructure funding gap for wa ter 
and wastewater will be $84 billion 
($ 144 billion by 2040). 1 Closing this 
gap will take concerted effort. 

The current fin ancial conditi on 
of m any utilities- shrinking 
population bases, dwindling budge ts, 
infrastructure replacement- mean 
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that the utility must seek effi ciencies 
vvell beyond th e norm in order to 
achieve both continuity of revenue, 
and to fund future n eeds. While 
rates are increasing with time2 and 
this ca n be a means to fund budget 
and infras tructure sho rtfa ll s, these 
increases come with significant 
politica l cos ts. There is very littl e 
appetite for massive rate hikes, 
however imperative and appropriate 
they may be. The utility, therefore, 
must seek to fill this financial 
shortfa ll through effi ciencies. 

One effi ciency yet to be fully 
exploited by utilities is monetizing 
the entire utility water cycle. 
Ensuring that all water produced, 
treated, pumped and distributed 
is ac tually delive red and actually 
billed is vitally impo rtant
environmentall y and fi sca lly. That 
m ay sound like a trivial expectatio n, 
and on fir st blush it is. The rea lity is 
much murkier. Non-revenue water 
(N RW), the diffe rence between 
the volume o f water sent into 
the di stribution system and the 
amount of wa ter actually billed, is a 
significa nt drain on utility revenue. 
The USGS has reported that U.S. 
water systems experience 240,000 
wa ter m ain breaks annually, 3 

resulting in the loss of 1. 7 trillion 
gallon s of wa ter every yea r. The 
USEPA reports that large utility 
breaks in the Midwes t increased from 
250 per year to 2,200 per yea r during 
a 19-year period illustrating the fact 
that our infrastructure is nearing the 
end o f the its se rvice life. In 2003, 
the City of Baltimore, Maryland, 

reported 1,190 wa ter main breaks
an average of more than three per 
day. 

An equall y important component 
o f NRW is not leakjng dro ps, but 
leaking data. The fundamental 
business tools used to ensure 
the utility's fin ancial hea lth are 
decoupled h om the physica l 
infras tructu re . The result is that 
many utilities are not only lea king 
phys ical water, but are a lso lea king 
the data associated with the 
production, trea tment, distribution 
and selling of that wate r. And that 
mea ns utilities are leaking dollars. 

leaking Drops and Data 
Finding and stopping phys ica l 
lea ks is a critical aspect of utility 
management. The typica l response 
to NRW is to deploy teams of 
distribution system technicians 
to track down, find and repair the 
leaks. This may require the use of 
speciali zed equipment, or simply the 
speciali zed senses of the technicians. 
While we can easily comprehend 
the phys ical nature of wa ter lea king 
from a pipeline, physical wa ter leaks 
are only one of a m yriad of potential 
causes of NRW: Wh at if the problem 
is n ot rea lly attributable to leakage? 
Or what if at least some of the wa ter 
is actually staying in the pipes, but 
is not being measured? That is, the 
water is leaking not from our pipes 
but from our rlntn . The actio ns of the 
tea ms of technicians will be futile. 

To correc t this problem, utilities 
must move to a Smart Grid 
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fo r Wa ter installation- that is, 
Automated Metering In frastructure 
with substantia ll y inCL·eased data 
granularity and direct integratio n 
wi th customer in fo rmation sys tems 
under a geo-temporal data model. 4 

Such a system will plug lea king data 
from time disparity, billing system 
erro rs and meter degradation . 

Time Disparity of Systems 
One o f the ma jor problems in 
utiliti es is the tim e dispa rity 
within in fo rmation systems. 
Tracking wa ter requires detail ed 
mechanisms capable of fo llowing a 
molecule through the di stribution 
sys tem (source to use to reuse) . 
Unfo rtunately, a ma jor componen t 
of the data n ecessa ry to understand 
the delivery wa ter is no t ava ilab le
at leas t no t at the timesca les 
necessary fo r ac tive management. 

A utility ca n tell you to th e 
milli second when a boos ter pump 
turned on; however, in man y 
cases it ca nnot tell you until next 
mo nth-or the month after, or 
six mo nths later, o r in some cases 
never-where that wa ter went. That's 
not acceptable. In a world where 
every drop counts, and every drop 
los t is dollars lost, instantaneous 
understanding of the entire wa ter 
sys tem is required . 

We may, with good reason, decry 
the Joss of the 1. 7 trillion ga llons of 
wa ter each year no ted by USGS fo r 
enviro n men tal and susta inability 
reason s. But the rea l tragedy in these 
statistics is that utility custo mers 
pa id fo r acquiring, trea tin g and 
pumping th at wa ter. In some cases, 
where that trea tment invo lves 
a rseni c rem oval, or uranium 
removal, or ultrafiltra tio n, o r reverse 
osm osis trea tment, the cos t of 
creating tha t wa ter to the utility is 
stagge ring. EPA has es tima ted the 
cost of NRW to be in the o rder of 
$2.6 billion per yea r. 5 Finding this 

Nominations for National Board Positions 

APWA is so liciting no minations fo r natio nal offi ces for the August 
201 2-August 2013 yea r. Step fo rward and offer your expertise to 
your profess ion . 

Contact your loca l chapter to let them know you have an interest in 
se rving. Information on appointments may be obtained fro m Cindy 
Long at Na tional Headquarters, clong@apwa. net or (800) 848-APWA, 
ext. 5220. Nominations must arrive at headquarters by close of business 
April 2, 201 2. Ballo ts will be posted online July 6, with an August 3 
deadline. The 2012-2013 APWA Board of Directo rs will be introduced at 
the 201 2 Congress in Anaheim. 

revenue ca n start to close the $84 
billio n in frastructure ga p. 

A Smart Grid fo r Water installatio n 
allows utiliti es to track in nea r real 
tim e where exactl y each molecul e 
of wa ter is. With a sys tem des igned 
to provide hourly consumption 
in fo rmation , utility managers ca n
fo r the first time-perfo rm daily 
reconciliatio ns of wa ter accounting. 
And identi fy th e leaking d rops ea rly, 
and often, pro tecting revenue. 

Billing System Inadequacies 
Correcting this problem is a 
fun ctio n of the utility 's physica l and 
in fo rmatio n infras tructure. While 
SCADA is capable of providing 
very accurate and timely reports o n 
the amount of water put into the 
distri butio n system, the sa me ca nnot 
be sa id of the meter/ billing system. 
In fac t, meter reading/billing 
systems are, in many cases, the most 
antiquated IT plat fo rm in a utili ty. 
The reason is obvious-they are 
la rge, cumbersome legacy systems, 
too criti ca l to be cracked open by 
the fa int of heart. And most utilities 
lack the speciali zed skills to update 
and maintain these systems. The 
result is most utiliti es continue to get 
by on o ne manua l read per month . 
This in fo rmatio n density is hardl y 
granular enough to allow the utility 
manage r to t rack hi s wa ter d rops. 

In some cases the meters a re 
themselves miss ing-electronica ll y. 
Without suffi cient safeguards 
in place to protect the da ta, as 
connections and billing systems 
grow in the evolution of a utility, it 
is no t unco mmo n for the electronic 
records used fo r billing and the 
physica l installations o n the ground 
to become decoupled. Th e result is 
that some connections never make it 
into th e billing system, which mea ns: 
n o revenue, increased wa ter loss and 
fru strat ion fo r the utili ty manage r. 

Other data erro rs contributing to 
N RW and revenue loss include 
meter paramete r errors in the billing 
system: 

• Meter programming inaccuracy 
(e.g., meter programmed to 
read in ga llons, but entered into 
the billing record as reading in 
thousa nd ga llons) 

• Incorrect meter size 
• Incorrect consumer class 
• Incorrect ancillary attribution 

(sewer, ga rbage, pressure zone, etc.) 

Completing a Smart Grid fo r Water 
install a tion allows these di sc repancies 
to be identified and corrected, while 
providing the sys tem s, p rocesses, 
checks and balances necessary 
to ensure that the phys ica l and 
electronic systems remain directly 
coupled . 

February 2012 APWA Reporter 43 

I~ 



Meter Degradation 
Meters certainly degrade over time 
as a function of compon ent failure, 
wea r a nd tea r, wa ter quality, etc. 
This is an important element of 
utility NRW control and revenue 
protec tion as inaccurate meters 
directly impact the "sold volumes." 
Replacing meters with AMI-capable 
units ca n have a dramatic impac t 
on utility revenue. In a recently 
completed Smart Grid installation, 
replacing meters resulted in 
significa nt increases in the vo lume 
of water registered by each meter fo r 
billing. In this case, the new m eters 
registered an increase of 6.95 millio n 
ga llons-a 24 .6% increase (Figure 1) . 

But once replaced, understanding the 
health of the m eters becomes critical. 

Mainta ining a hea lthy meter 
popula tion can offer significant 
revenue protection opportunities for 
the utility. The question has always 
been : h ow does a utility know when 
a m eter is fa iling? 
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Figure 2: Example variance in read data for a commercial meter 

A Smart Grid fo r Water installatio n 
ca n answer thi s questi on . As the data 
enviro nment beco mes ri ch er, it is 
possible fo r meter diagnostics to be 
perfo rmed without actuall y visiting 
the meter. That is, we now have 
the opportunity to use stati sti ca l 
methods to evaluate the integrity of 
metering sys tems. A Smart Grid for 
Water sys tem a llows fo r the first time 
a m eans of understanding, in rea l 

time, the perfo rmance of individua l 
meters within a di stributio n system . 
Borrowing from the study of large
scale networks6 (ecology, power 
di stribution, etc.), the concept of 
"critica l slowing down " ca n be 
applied to metering insta ll ations. 

Meter Change out= More Accuracy 

The result is that we can use this data 
to proacti ve ly identify impending 
failures o f metering sys tems-without 
knowing the actual condition (Figure 
2). And in the process secure ut ility 
revenue. 
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Figure 1: Increases in consumption measured by new meters vs. old meters 
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The impact o f m onito ring fo r meter 
degradation is particularly important 
in large commercial meters. Many 
people outside th e wa ter business 
do no t understand that large meters 
can represent a significant vo lume of 
the wa ter delive red to con sumers. In 
one of Global Water's utiliti es, 10 of 
the 17,500 meters in the community 
con sume 23% of the entire delivered 
volume. In fact, on e m eter represents 
over 4% of the annual con sumption. 
It 's clea r then that ensuring the 
accuracy, precision and reliability 
o f these large meters ca n have a 
significant impact on revenue. 

A recent survey of SO comm ercia l 
meters in o ne utility system found 
the fo llowing (Figure 3): 
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• SO% of commercial m eters tested 
fail ed to meet the AWWA m eter 
accuracy standard. 7 

Commercial Meter Evaluation 

• 16% of the tested m e ters 
registe red less than SOo/o of the 
actual vo lume passing through 
them. 

• 8% of the me ters in the survey 
group registe red zero vo lume. 

• The annualized revenue loss 
from the survey gro up a mounted 
to $280,000. 

• The annualized water loss from 
the survey group amounted to 
53,000,000 gallons. 

Found Revenue 
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In the end, the efficiency gains of 
a Smart G rid for Water installatio n 
result in signifi ca nt water loss 
reductions, and also provide direc t 
financi?l benefit to the utility, for 
exa mple: 

Figure 3: Commercial meter performance 

• At one utility with 2,500 meters, 
the resulting revenue increase 
from the upgrade to a Smart Grid 
for Water metering system was in 
the order of $11,500 per month. 

• Monitoring the performance and 
ca libration of a 300 commercial 
mete r populatio n through Smart 
Grid for Water systems can 
protect in the order of $1 million 
annuall y. 

• Through Smart Grid for Water 
applications, anothe r utility 
of 35,000 mete rs was able 
to recognize an imm ediate 
incremental revenue in crease 
from billing system e rrors of over 
$16,000 per mo nth. 

Conclusions 

The benefi ts of the Smart Grid for 
\Na ter on non-revenue water are 
compelling. But the "found revenue" 
as pects of the install atio n can be trul y 
liberating fo r utilities. In some cases, 
the install ati o n ca n be self-financing 
through thi s increased revenue. The 
result is a signifi ca nt improvement in 
data integrity (better, more accurate 
and more timely data), protection 
and co ntinuity of revenue and overall 
better customer servi ce. 

For more information or a 
demonstra tion about the Smart Grid 
for Water ca ll 1-800-FATHOMl. Or go 
to www.gwfathom.com. 

Gmlw111 S)'IIIIIIOIIds cnn be rencl1ed nt 
(623) 580-9600 or gm/Jnlll .S)'IIII/101/r/S@ 

Continuity of reve nue is of paramount gwresources.co111 . 

conce rn for utiliti es in o rder to address 
both current financial co nstraints and 
future infrastructure need s. As such 
they must focus effo rts on moneti zing 
eve ry drop of wa ter in their portfolio. 
To do so requires investment in 
bringing the utility's info rmation 
systems into the 21" century-moving 
their data system s to a Smart Grid for 
Water model. 
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