A master radio antenna
provides the communications backbone for
a supervisory control
and data acquisition
system at Pearland
(Texas) Public Works
Department.
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imited information translates easily into inefficiency.
The Pearland (Texas) Public
Works Department knew this
first-hand. Using an autodialer system, operators could
detect status information for
any of its 14 primary water
and wastewater facilities.
The trouble was that the
system did not provide clues as to the nature of
the problem.
Pearland’s autodialer system was limited to
reporting basic failures of equipment and did not
provide the details necessary to ensure that appropriate operations and maintenance staff and equipment were dispatched. “The old system only alerted
operators of general problems and was prone to
false alarms from lightning surges or temporary wet
well-level spikes,” explained William McCart, the
department’s chief operator. “The operator would
have to go onsite to investigate the problem, and
with the high incidence of false alarms, our maintenance activities were very inefficient.”
The department serves the City of Pearland, a
residential community located south of Houston,
as well as several municipal utility districts. The
department operates the treatment plants and
more than 80 pump stations on a long, narrow
stretch of land that covers 194 km2 (75 mi2). Area
population has nearly doubled from 35,000 to
more than 65,000 during the past 5 years.
Manual monitoring had become inefficient and
expensive in this case. The city needed to reduce
the amount of time staff spent traveling to remote
sites, as well as increase the efficiency and appropriateness of responses to equipment failures.
“We needed more information and more control of the system,” McCart explained. “Since we
are not a 24-hour staff, a new supervisory control
and data acquisition (SCADA) system would
enable us to solve problems remotely without
travel.” A SCADA system also helps operators
collect more detailed condition information and
produce internal and regulatory reports.

would operate the way they wanted.
Monthly design meetings, combined with
detailed “control strategies”— written descriptions of how every component of the system
would be monitored or controlled — ensured
that the engineers knew what features had to be
incorporated in the programming and hardware.
Because the department’s staff participated in
developing the system’s functions, only 1 day
of prestartup training was required. The class
showed operators how to navigate through the
system’s features and generate reports. Print
and electronic versions of the manuals provide
reference information.
A water system interface will be added later
this year.
“Staff involvement and frequent communication between the design team and the end users
eliminated surprises during startup,” said Tom
Visosky, MWH client service manager.
Following an initial evaluation of the communication options available, the design team
decided to build the system around the use of
spread-spectrum radios, an inexpensive, reliable,
and secure communications tool.
The design team confirmed all equipment
and construction constraints with the Federal
Communications Commission and the Federal
Aviation Administration. The team conducted an
on-the-ground radio survey using portable radio
and signal analysis equipment, then used the
resulting information and topographic mapping
software to determine preliminary radio antenna
types and installation heights.
Because Pearland has a relatively flat topography, a single master antenna provides a
suitable level of service. Construction crews
installed a master radio station and antenna at
the Southwest Environmental Center (SWEC), the

Pearland’s supervisory control and
data acquisition
system alerts
operators about
facility malfunctions and allows
staff to make
adjustments from
their laptops.

A Workable Solution
In September 2003, the city contracted with
the engineering firm MWH (Broomfield, Colo.)
to provide system design, construction management, integration, training, and follow-up support. The new system had to integrate seamlessly
with existing systems, be easy to learn, and allow
for future growth. Senior operators and superintendents were involved from the beginning to ensure that the interface to the wastewater system
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A sample screen of
Pearland’s supervisory control and
data acquisition
system.

city’s newest and most centrally located wastewater treatment plant.
The team also set up an iFix Human Machine
Interface and communications server at SWEC.
The interface includes on-screen graphics to
display system status and alarm information, as
well as alarm messaging to offsite operators via
text messaging to their cell phones. The communications server allows supervisors to access the
SCADA system using laptop computers at their
desks or via cellular wireless connections using
a virtual private network.
As a result of detailed up-front planning, the
team swiftly designed and launched the new
system. First, the team installed hardware and
software at SWEC, and then, as each remote site
was brought online, site information became
immediately available on the system. The team
made minor communications’ timing and operational setpoint adjustments to the interfaces of
the programmable logic controller communications programming and equipment control to
ensure consistent and reliable operation.

Benefits to City, Staff, and Customers
The city estimates it now has saved up to 10%
on operations and maintenance costs due to the
information and level of control the new system
provides. The system has significantly improved
day-to-day operations. Supervisors and operators
easily can control and diagnose pump station
operation and view dynamic pump station status
information, including wet well levels, pump runtimes, and operating cycles (see figure above).
Although the initial project focused only on
wastewater facilities, potable water system pressure sensors that were installed at each site have
provided the city with information on waterline
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malfunctions, pressure problems, and quality of
service to its customers. The pressure monitors
have helped the city avoid losing large quantities of water from breaks in areas that previously
would have gone unnoticed.
On the wastewater side, appropriate crews
now are sent out to handle problems they can
manage. For example, electricians are dispatched
first if data indicate a power loss. The system
enables operators to detect high wet well levels
sooner and potentially prevent an overflow by
remotely starting more pumps as needed.
All design, radio survey, construction management, programming, training, and startup costs
were included in the engineering contract. None
of the construction infringed on private property,
and all of the improvements complied with federal
guidelines. Using off-the-shelf hardware and easily
configured software made the project affordable
and easy to construct, maintain, and operate.
“We’re more efficient now,” McCart said.
“Problems are identified quicker, we have more
flexibility in the system, and operations as a
whole are more streamlined. Our reports are also
more accurate, since we can use historical data
and trends from the new system.”
The city wanted a system that used readily available hardware and software, provided
remote access for mobile operators, could be
readily expanded, and was easy to operate. All of
these features were provided, and enough funds
remained to add several more remote wastewater
sites to the system.
Open and frequent coordination among the
city’s representatives, the engineers, and the
contractor allowed the project to be completed
for $300,000 less than the budgeted $1.5 million.
It was delivered in 18 months, went “live” in
spring 2005, and since then has been operating
successfully. Thorough fieldwork and planning
and a high level of coordination and cooperation
during construction made this a model approach
to implementing a SCADA system easily.
“The best part of all is that we are passing the
cost savings on to our customers,” McCart said.
“Since our operations costs are lower, we have
more budget available to improve customer service
across the board — just another added bonus!”
Phil Smith is MWH (Broomfield, Colo.) project
manager for the Pearland (Texas) Public Works
Department’s supervisory control and data acquisition system. He works in the engineering firm’s
Denver office. Bobby Whisenant is water production and wastewater treatment superintendent at
the Pearland Public Works Department.
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