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giving them the opportunity to manage data 
back in the offi ce.

Improved costs aren’t always the result 
of cost cutting measures or extensive data col-
lection. Steve Simmons is the utility manager 
for the water and conservation department 
in the city of Petaluma, CA. The city utilizes 
Badger Orion AMR meters and collects 
monthly readings using handheld devices; 
previously, readings and billing were done 
on a bimonthly basis. Currently, there are no 
plans to install AMI systems in their 
service area.

Simmons has seen the following im-
provements with their AMR system: monthly 
billing mitigates customers having to pay 
large utility bills, which may also avoid delin-
quency; water billing periods align with other 
utilities such as gas, cable, and telephone; 
shorter billing cycles provide the utility with 
improved cash fl ow; and, it’s easier to fi nd 
mistakes or fi nd the cause of excessive water 
use over a 30-day, rather than 60-day, period.

Tony Lindgren, maintenance program 
engineer for Tacoma Public Utilities, is 
expecting to fi nd a savings in combining their 
metering with the electric utilities depart-
ment, and they’re in the process of reviewing 
proposals. 

“We’re looking for technology that can 
work for both, water and electric,” he says. “It 
makes a great deal of sense to not operate two 
completely separate systems. One set staff at 
the offi ce, one set of fi eld staff.”

While Lindgren didn’t have numbers to 
share, he says that by sharing the cost with the 
electrical utilities, their return on investment 

will be a little earlier.
Leak detection. The use of AMI, with 

more frequent readings than AMR, can lead 
to more effective use of water. Leaks can be 
noticed with an AMR system, but not as eas-

ily as with AMI. Because AMI collects data at 
set intervals, it can literally take a snapshot of 
the system, or parts of it, at any time during 
the day, or night. If a reading is set for the 
middle of the night and a signifi cant amount 
of water is measured, it’s indicative of a leak. 
And with the right software on your system, 
the utility won’t have to evaluate data, but 
a report is produced indicating where leaks 
may be.

In Chesterfi eld County, SC, leak reports 
are collected three times a day using their 
Sensus FlexNet system. If something looks 
AMIss, employees at Chesterfi eld County 
Rural Water Company (CCRWC) pick up the 
phone.

“They will call customers and let them 
know that it looks like they have a leak,” 
says Charlie Gray, CEO of CCRWC. “The 
customers may say they were fi lling the pool 
or irrigating. We can tell by the magnitude of 
the leak if their commode is hanging up or if 
it’s a service line. If it appears to be a service 
leak, we give them 24 hours to call a plumber, 
or we’ll shut it off.”

Data can also be used to fi nd leaks in 
the distribution system, literally before they 
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Tower Gateway Base Station—This is the self-contained, climate-controlled computer installed at each 
antenna site that collects the meter readings and sends them back to the office via DSL.
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surface. If a leak is found, the utility can take 
further steps to isolate it. Several manufac-
turers, including Neptune and Badger, offer 
acoustic monitoring that can work in concert 
with AMI systems.

Conservation. Many utilities rely on 
irrigation schedules to reduce water use. But 
it’s not very easy to enforce odd and even wa-
tering days. Water utilities rely on neighbors 
reporting neighbors, or dispatching patrols. 
Neither is a stalwart defense. By program-
ming AMI readings, fl ags can be reported for 
addresses or areas where water use indicates 
a violation.

Also, if a time-based rate structure is 
implemented, an accurate clock and synchro-
nized readings are needed to determine rates. 
An AMI system can be programmed to mea-
sure volumes within assigned time frames.

Other benefi ts. With AMI, the system 
can even be set up to send a fl ag when a back-
fl ow or theft event occurs. While most back-
fl ow into a distribution system is caused by a 
cross connection or accident, there is concern 
in some utilities that it could be intentional.

Gray also discovered an ancillary benefi t 
when implementing the fi xed-base net-
works—a reduction in the utility’s insurance 
rates both for vehicles and worker’s com-
pensation. Most personal injury and vehicle 
accidents were minor; however, there were 
still associated costs and paperwork. Even 
dog bites, spider bites, and poison ivy and oak 
took their toll on meter readers.

“The number one source of accidents 
with meter readers is falls and back injury,” 
says Gray. “I brought it up to our insurance 
company that we didn’t have that exposure 
anymore, and they said, ‘you’re right’.”

Getting It out There
The decision to go with either AMR or AMI 
is individual to each utility and may hinge 
on comfort, cost, or a combination of the 
two. “Water utilities have very long-term 
time horizons,” says Hanes. “The deci-
sions they make need to provide value for 
decades, not just years. Systems suppliers 
need to understand this dynamic and make 
sure the systems we provide are designed 
and built to last. This minimizes the chance 
of obsolescence and stranded assets.”

For AMR systems, existing meters and 
pit boxes must be retrofi tted or replaced 
with a transmitter that will send signals 
to an antenna. It’s important to note that 
equipment compatibility and battery life are 
factors in equipment selection. 

Todd Stocker, water and gas product 

marketing manager with Aclara—a com-
pany that offers a fi xed network system for 
AMI, a Wi-Fi–based network infrastructure, 
and program software for presentment 
and meter–data management—has found 
that utilities feel strongly about their meter 
selection and works with them accordingly.  

“Utilities like to make their own meter 
decision based on their experiences, so we 
work with whatever meter vendor they 
choose for meter replacement, or we can 
retrofi t existing meters,” says Stocker. With 
respect to batteries needed to send signals 
from the meter to the network, Stocker 
points out that Aclara’s systems now guar-
antee 20-year battery life at their end points.

For AMR systems, existing meters and 
pit boxes must be retrofi tted or replaced 
with a transmitter that will send signals to 
an antenna. It’s important to note that not 
all equipment is compatible. Bharat ex-
plains that EIS meters are compatible with 
most common meters on the market. Less 
physical, is the need that equipment be able 
to communicate with existing computer 
programs or billing systems. 

“If a utility has a standard billing pro-
gram, we can easily connect,” says Bharat. 
“There are thousands of off-brand billing 
systems. We look at their infrastructure as 
part of the client profi le. If they really like 
their billing system, we will adopt it.”

For AMI systems, equipment selection 
and deployment require additional work 
from the utility and the contractor. While 
some information is provided upfront dur-
ing the bidding process, gathering details 
are often included in the scope of work for a 
full-scale project.

“We go in and fi nd out, ‘what do you 
want to do?’” says Galuska. “Then we assess 
what they need. For a fi xed-based system, 
we consider the size of the utility, the ser-
vice area, whether they are anticipating an 
expansion in the next few years, and then 
we go in and do an analysis.” 

Beyond transmitters and software, 
antennas or towers must also be located. 
For municipalities, antenna placement is 
made easier because municipal buildings, 
water towers, and other utility structures are 
at their disposal. For private utilities, deals 
may need to be struck or lease arrangements 
made to ensure adequate coverage.

“We partnered with local towns and 
other utilities,” says Gray. “We made a 
deal—if you let us mount our antennas on 
your towers, we’ll let you use our computer 
system when you use FlexNet. Two towns 

are done adding FlexNet, and two utilities 
are in the process of converting to FlexNet. 
It saved on leasing tower space. It would 
have been a deal breaker if we couldn’t 
make a deal on the towers.”

There were still remote locations that 
needed towers installed. There, CCRWC 
erected two towers that reach about 120 
feet. The cost to install towers was cheaper 
than renting space on a cell phone tower 
with the payback calculated to be six years.

The Power Is in the Data
When the driving force behind installing an 
AMI system is collecting data, it’s impera-
tive that the data is useful. “The data and the 
system must be easy to use and understand,” 
says Hanes. “Data is only valuable when it’s 
converted into information that the customer 
can use.”

And as fi xed networks gain attention, so 
does the software that manages the data. But 
to fully justify the costs of an AMI system, a 
utility needs to know how they’re going to use 
the information.

“The muscle is in the software,” says 
Peter Sanburn, senior marketing analyst with 
Itron Inc. “Networks collect meter data which 
enable advanced analytics via software ap-
plications. Utilities used to be just looking for 
a bill, but now they want granular meter data 
to help transform their operations and better 
understand water usage.”

Itron offers the Water SaveSource soft-
ware suite to assist with meter data manage-
ment (MDM). It includes network adminis-
trator, customer care, and smart applications, 
which lets the utility know who is using how 
much water, and when. 

“It allows me to be more proactive than 
reactive,” says Darron Poulsen, customer 
service offi cer with the Cucamonga Valley 
Water District. “We have the numbers in 
hand, we can generate reports, we can help 
people to understand their water use, and we 
can help, really help, them to change their 
water habits.”

Cucamonga is upgrading from a mobile 
AMR system to AMI to further improve 
customer service and work on conservation. 
Poulsen explains that they chose Itron, in 
part, because of the software the company 
provides. “It’s powerful software,” says Pouls-
en. “We can include details for each location, 
meter type, size, customer class, consump-
tion, and rain. Once you have it, you hunger 
for more data. Even the engineering depart-
ment wants data to answer their questions.”

In Cucamonga, the public doesn’t have 
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access to their meter readings yet, but that’s 
the plan. For now, e-mail deliveries can be 
scheduled that include a variety of customer 
information. 

“Ultimately, we would like to send out 
an event alarm,” says Poulsen. “If someone 
doesn’t want to use more than 100 gallons a 
day, it will alarm them that they’ve exceeded 
their budgeted amount.”

With data in hand, or in the network, 
the utility can generate reports that help 
residential and commercial customers reduce 
their usage. Poulsen gave an example of a 
commercial property with a bill of $2,000 for 
two months of water use over the summer. 
The utility made suggestions on how they 
could improve their equipment, replacing 
control valves and changing over from over-
head sprinklers to drip systems, and the next 
bill was lowered to $1,400. Savings like this 
are often only seen in older systems, because 
newer systems have fewer improvements to 
make. The utility also works with residents on 
making improvements. 

“It paid off, with regard to the public,” 
says Poulsen. “We raised our rates, we put in 
a tiered-rate system, and we haven’t seen a 
backlash.”

Poulsen believes the future of meter data 
management will include much more than 
reading meters. “Someday, we’ll be talking to 
Itron, saying, ‘you need to fi gure out a way to 
monitor pressure or chlorine residuals’.” 

Stocker also believes the move to AMI has 
more than improved meter reading. Delivered 
through a licensed radio-frequency band, 
Aclara’s fi xed-based network is able to assist 
with predictions to determine infrastructure 
build-out and to help modify individual behav-
ior. “We can push information out to custom-
ers through Web-based software and in-home 
displays,” says Stocker. “Then, they can make 
decisions or change their behavior accordingly.” 

Meanwhile, Gray is working with 
Exceleron to allow customers to view account 
information online. “The customer will be able 
to view their account online and set up param-
eters,” says Gray. “If they have a leak, they can 
program the system to give them a phone call 
or text them.” Gray admits they’ve just stated 
on the project, and while this type of system 
has been available for electrical utilities, it’s still 
relatively new to water.

The Future Is Now
Capabilities of fixed-base systems are grow-
ing as the technology and utilities become 
more sophisticated with the ability to turn 
water off or on, diagnose problems, and even 

manage work load.
Additional benefi ts also include sharing 

data with other municipal departments. In 
Waterford, Diederich will connect meter data 
with maintenance reports. 

“We will tie into maintenance reports 
through Cityworks software.” Cityworks is a 
geographic information system (GIS)–based 
approach that will allow the scheduling and 
reporting of customer concerns, routine 
maintenance, inspections, and repairs—a 
benefi t for asset management.

Data from fi xed-network AMI can 
help cities plan for infrastructure use and 
improvements. The city of Ann Arbor, MI, 
for instance, hopes to eventually use the data 
collected by its Aclara AMI system to use 
predictive analysis based on usage patterns to 
optimize its water system. AMI data may also 
help Ann Arbor factor in peak usage in its 
cost-of-service rates for residential customers. 
Ann Arbor now takes into account peak usage 
when it sets rates for commercial custom-
ers, allowing a fairer distribution of the costs 
of for building and maintaining the water 
infrastructure. 

For example, customers such as the 
University of Michigan football stadium are 
charged for water based on peak usage during 
football season, when millions of gallons of 
water are used during nine games. If a similar 
approach were used to set rates for residen-
tial customers, those who may use larger 
amounts of water over time, but whose peak 
usage is low (i.e., large families), might pay at 
a lower rates than the gardener who irrigates 
profusely during a few weeks in the summer. 
Other tools coming into play include system 
analysis. Neptune’s system performs system 
diagnostics using received signal strength 
indication (RSSI) to identify possible opera-
tional issues. While it isn’t so much a benefi t 
to the customers, it does improve operations 
behind the scenes. Even with the benefi ts, 
there’s still work to be done with an auto-
mated system.

“If you think you’re going to install 
a fi xed-base system and walk away, you’re 
wrong,” says Poulsen. “It’s not maintenance-
free. With our mobile radio device, we 
received data every 30 days. With the fi xed-
based, we know every day.” 

That means when measurements aren’t 
collected, either from bad weather or a go-
pher tortoise chewing 
through a line, they 
know right away. 

“It doesn’t take 
much to make a big 

problem,” says Poulsen. “It’s my truest pas-
sion, but it causes gray hairs.                 

Although today’s basic water meter is 
still a simple mechanical device whose pur-
pose is to measure and record the amount of 
water consumed, reading and collecting data 
continues to be a labor-intensive and costly 
process. That’s where AMR and AMI come 
in—because these technologies allow water 
utilities to replace manual meter readings 
with meter readings by radio-controlled de-
vices, either handheld or installed in vehicles 
(drive-by). As Scott Williamson, president of 
Capstone Metering LLC, explains, “The as-
sociated labor savings, well-recognized within 
the water industry, form the core of business 
justifi cations for AMR. Yet AMR did not 
change the water meter. It merely automated 
the process of reading meters and billing 
customers.”

Capstone Metering LLC has developed 
the IntelliH20TM meter, which contains 
technology that eliminates the need for hand-
held or drive-by meter readings. This meter 
provides water utilities with a broad array 
of communications, management control, 
and data capabilities, which translate into 
water conservation. According to Williamson, 
“For over a century, the simple mechanical 
water meter went virtually unchanged. Our 
new meter capitalizes on a combination of 
advanced technologies, electronics, and capa-
bilities, all of which will fundamentally and 
forever change the water industry.” 

Ian MacLeod, director of marketing for 
Master Meter, agrees. “Implementing a smart 
fi xed network or mobile drive-by system goes 
far beyond a convenient meter read—AMI/
AMR data collection systems deliver a power-
ful tool for understanding how, why, when, 
and where water is used, and they empower 
the enlightened end-user and utilities to bet-
ter control consumption behavior.”

“Integral data logging is fully scalable 
down to the minute and an ideal tool for 
right sizing of meters,” explains MacLeod, 
“pinpointing the nature of high bills, and 
providing irrefutable evidence on water re-
striction violations and water theft as part of 
a comprehensive water conservation 
program.”    we

Diane Gow McDilda is a technical writer and 
engineer living in Gainesville, FL.
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