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In this century, the demand for water harvesting pumping systems
will increase for such purposes as flushing plumbing fixtures,
irrigating parks and fields, laundry washing, vehicle washing and
mechanical make-up feed water for industrial processes.

Global freshwater demand has tripled during the second half of
the twentieth century as the world population more than doubled
and technological advances allowed users access to groundwater
from greater depths than ever before.

The earth’s water is comprised of 97.5% saltwater. The impact of
this statement can be further illustrated by the following example:
If the world’s water supply could fit into a bucket, only one
teaspoonful would be drinkable.

As global demand soars, pressures on the world’s water resources
are straining aquatic systems worldwide. Rivers are running dry,
lakes are disappearing and water tables are dropping.

In this century, the demand for water harvesting pumping
systems will increase as municipalities, homeowners, business
owners, commercial and industrial building owners realize the
benefit of capturing, storing, filtering and using harvested water
for such purposes as flushing plumbing fixtures, irrigating parks

Population growth and economic development are a driving
force behind a steadily increasing demand for new water supplies.
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and fields, laundry washing, vehicle washing and mechanical makeup feed water for industrial processes.
The benefits of water harvesting pump systems are numerous.
They reduce water bills and alleviate demand on municipal systems
but more importantly they reduce demand on our limited potable
water supplies.
Metropolitan Industries, Inc. is a leader in the design and
manufacture of these systems for the commercial, municipal and
industrial markets. A recent project involved working with engineer
Mark Nykowski of HP Critical Facilities Services located in Chicago.
This project involves the harvesting of rainwater, which is intended
to be used as a pressurized source of water for flushing plumbing
fixtures, as well as an emergency source of water for the facility’s
critical cooling tower make-up demand.
During periods of rain, the rainwater falls on the ‘Harvest-Zone’.
In the case of Project Dolphin, the harvest-zone is the rooftop of
the facility. The rainwater is collected via the roof-drain system,
and eventually flows into four underground reservoirs. Each of the
reservoirs has a gross storage capacity of 40,000-gallons, for a total
gross storage capacity of 160,000-gallons.
The underground storage reservoirs are installed using an
interconnecting piping arrangement. It also allows the reservoirs
to store equal amounts of water, and allows all of the water to
flow towards a Metropolitan Factory-Prefabricated Underground
Rainwater Pressurization Station.
A 3-dimensional look at the final installation
of the water harvesting system.
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Storm Sewer

The pressurization station is designed to collect the gravity-flow
from the underground reservoirs, and direct the flow of the water
through two ‘Aspiration Units’, which will reduce the particulate
matter in the water down to 20-microns before being pumped.
The station includes two variable-speed submersible pumps, each
designed to pressurize the rainwater at a peak flow-rate of 80-GPM,
with a target output-pressure of 80-PSI, with a combined peak flow
of 160 GPM.
The station is designed to allow the aspiration units and pumps
to be removed for maintenance, inspection, and repair from grade
elevation, without the need to drain the reservoirs or station. It also
prevents the need for personnel to enter the confined-space of the
station’s wet-well.
One of the station’s other unique features, which sets this design
apart from other typical rainwater-harvesting system designs, is an
integral ‘Dry-Well’ chamber, adjacent to the wet well. This chamber
is designed to encase the discharge piping of the station, as well as the
isolation valves, silent check valves, and pressure monitoring gear.
This chamber is much shallower than the wet-well, and is designed
to allow personnel to enter.
Once the pressurized rainwater exits the pressurization station,
the water travels below grade and enters a mechanical room, which
houses a Metropolitan Factory-Prefabricated Rainwater Treatment
Station.
The rainwater-treatment station is a complex fabrication which
must allow for aeration of the water in the underground storage-
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flow is critical in ensuring that the stored water does not become
anaerobic.

reservoirs. It also controls and operates the
pumps in the underground pressurization
station, as well as performs critical
functions to ensure the safe re-use of the
harvested rainwater. The treatment station
will filter, disinfect, recirculate, and colorize
the water.

Next the water is injected with a metered quantity
of calcium hypochlorite, which not only provides
additional disinfection beyond the UV-treatment,
but also allows residual disinfection of the water for
extended periods of time.

The treatment station includes a
Finally, prior to leaving the treatment system on
programmable logic control center, pressure
the way to the intended service, the filtered, disinfected
transducers, flow meter and variable
water is injected with blue food-grade dye. The dye is added to
frequency drives (VFD’s), which operate in
provide instant identification of secondary water, to ensure that
unison to control the flow and pressure of
any cross-connection with fresh water supplies
the water from the pressurization station.
within the facility is avoided.
Once the rainwater enters the treatment
Metropolitan Industries is a single-source
station, the flow-path first takes the water
supplier of pumps, control systems and
through a pair of redundant cartridge filters,
ancillary equipment for the water and
which further reduce the particulate matter
wastewater industry. They specialize in
down to the size of 5-microns, before allowing
packaging pump systems such as housed
the water to flow into the system’s ultraviolet
booster pump stations, valve/
disinfection unit (U V Chamber). This filtering is Profile view of the water harvesting system (above).
control stations, skid-mounted
critical to the effectiveness of the UV-Treatment,
booster systems, lift stations, PRV stations and green water systems
as larger particle sizes may tend to allow ‘shadowing’ other particles,
for rainwater harvesting and gray water recycling. All systems come
thus rendering the UV-treatment less effective.
complete with UL listed controls and are manufactured in-house.
Upon exiting the UV-Chamber, a precisely-measured portion
For more information about water harvesting pump systems, call
of the water flow is allowed to flow through a recirculation port,
800-323-1665 and ask for Brendan Bates, Senior Systems Engineer.
which is routed to an aeration device in a predetermined point in
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Are You Connected?

SCADA Systems incorporate
versatile solutions
Write In 101

A Supervisory, Control and Data Acquisition system (SCADA) is vital to
any municipal application by providing users need to know information
in real-time critical to water and wastewater pumping installations.
Having this information available allows for the efficient allocation of
staff, reduces wasteful spending and most importantly allows for faster
troubleshooting and minimizing the downtime of an installation. Many
owners also rely on SCADA to help with preventable maintenance and can
be pro-active in fine-tuning their systems for maximum efficiency.
Since SCADA’s inception back in the 1980s, Metropolitan Industries has
played an integral role in the development, deployment and advancement
of these systems in communities throughout the country. These systems
allow operators to monitor, control, archive, receive alerts through a
personal computer, cell phone, pager and landline phones.

Metropolitan is currently working on new SCADA systems for The City
of Macomb, Ill., The City of Sycamore, Ill., The City of Hickory Hills, Ill.,
and The Village of Thornton, Ill. This article will demonstrate the unique
steps each customer is taking to upgrade their systems. As you will see

not all installations are cookie cutter and customization is key when
incorporating any SCADA system.

City of Sycamore, Ill.
The City of Sycamore is located 58 miles west of Chicago and
encompasses about 5.57 square miles. Sycamore pumps water to over
15,000 residents through 108 miles of water main currently using four
deep wells.
The City of Sycamore has experienced growth over the last decade and
realized demand for the addition of a new 1.5 million gallon water tower
and one new deep well bringing the city’s well total to five.
Given the size of the water tower, thermal wearing can become an issue
and the installation of a recirculation pump is necessary. This pump
is responsible for taking water from the bottom of the water tower and
pumping it to the top to keep the water fresh and moving.
Since this is a new addition to the water infrastructure of the city, it
needed to be integrated with the existing SCADA system provided by
Metropolitan. The entire system communicates via 468 MHz licensed
radio frequency and is responsible for monitoring and reporting trends,
alarms, processes, etc. from each station. Licensed radio fit well given the
rural location of the City.
“It monitors all production processes of the water and all systems
within,” according to Mike Swedburg, water superintendent for the City
of Sycamore.
Working together with the City, Metropolitan Sales Engineer Dan
Howorth suggested controlling well operation using a variable speed
frequency drive and level management control to the tower using a SCADA
PLC controller that integrates in seamlessly with the existing SCADA
system.

City of Macomb, Ill.
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Sycamore, Ill., Water Superintendent Mike Swedberg
demonstrates how he can control and monitor vital
pumping operations from the comforts of his office using
the SCADA master computer.

Located in rural western Illinois, Macomb boasts a peaceful, laidback feel, with plenty of pioneer history. Farms and historic barns dot the
country-side and original brick buildings still make up a large portion of
the city. College athletics are a source of local pride, as Macomb is home
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to Western Illinois University and its teams, known as The Fighting
Leathernecks.
The wastewater treatment plant in town was due for a technology
upgrade. It had no way to monitor or collect data electronically from
the plant other than public works officials manually doing it themselves
with paper, pen and a clip board.
Working together with city officials, Metropolitan surveyed the
site and suggested a system that communicates via spread spectrum
radio at separate frequencies of 900 MHz and 2.4 MHz. The reason two
frequencies were necessary is because the clarifier and sand filters use
digital I/O transmitters while the other 6 station use trio radios.
Spread Spectrum Radios can connect systems wirelessly without
monthly fees or reliance upon an outside broadcasting station. They
split up serial data and send it over multiple frequencies where the
receiver radio merges the pieces and passes it along to the intended
node. With line-of-sight communication, this option can be a secure
way of linking together sites that could be many miles apart.
Information from all 8 stations will route to a main administrative
building, where the operator can control all mechanical components
using the Internet.

Village of Thornton, Ill.
The Village of Thornton is a quiet community located in Chicago’s
south suburbs. It offers the unique combination of a true small-town
charm, while being located only 25 miles from downtown Chicago.
The Village operates two water pumping stations and one wastewater lift
station. The existing “tone-style” telemetry system that monitored all three
stations began to show its age and needed replacement. It communicated
via hard-wired telephone lines known for frequent downtime due to
lighting strikes and/or accidental cutting by construction crews.
Working with Robinson Engineering Ltd., and Contractor Gaskill and
Walton Construction Company, Metropolitan Sales Engineer Keith Girup
recommended upgrading to a SCADA system with cellular communication.
Fast becoming the first choice of clients wanting dependability and
99.9% uptime, Cellular communication is the easiest way to integrate
remote sites in to a SCADA system. If cellular service is available in your
area, a cellular modem can bring DSL-like speeds to any site for just a
small monthly fee.
All information is transmitted to a master computer located in
an administration building. By working one on one with the client,
Metropolitan was able to program the master computer to print out
Environmental Protection Agency reports by the click of a mouse. These

Water Superintendent Mike Swedberg shows the inside of a SCADA
control panel located in Sycamore’s well house responsible for
transmitting vital information to the master computer.
reports are specific in nature and the programming in the computer
converts all information into a format the EPA demands.

Hickory Hills, Ill.
The City of Hickory Hills is a southwest suburb of Chicago and home to
around 15,000 residents and encompasses approximately 3 square miles.
This SCADA project is a great example of how you can “phase-in” upgrades
over time without losing any communication during the process.
The City operates two pumping stations and one sanitary lift station
using an existing SCADA system that communicates via hard-wired
telephone lines but will soon upgrade to licensed radio. When the existing
system began to show its age, Metropolitan suggested upgrading to the
licensed radio.
Phase one of the project will involve the supplying and installation of
a new SCADA master computer in the administration building. This will
allow the user to get up to minute status reports of all three stations in the
field from the comforts of the office.
Future phases will involve upgrading the communication from
hard-wired telephone lines to licensed radio. During the transition, no
communication will be lost and the system will operate as a hybrid until
all three stations are upgraded to the new communication medium. This
allows the City to slowly upgrade their SCADA equipment according to
their timetable and budget.
Write In 101
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Say Goodbye to
Mechanical Switches,
The days of mechanical switches are numbered thanks to a new product
called Ion Digital Level Control launched by Metropolitan Industries that
replaces mechanical switch operation with intelligent microprocessor
technology.
Under development for several years, the patent-pending Ion Digital
Level Controller eliminates moving parts, which are the detriment of most
mechanical switches and replaces it with solid-state sensing technology
resulting in superior dependability.
“The problem was never the pump because they are generally built to
last. The problem has always been the switch responsible for the critical
task of turning the pump on and off,” says John Kochan, Jr., Metropolitan
Industries President who developed the idea for the new product by
utilizing solid state components and applying them to switch technology.
While mechanical switches are useful and function properly over a
period of time, they are always subject to failure. “Mechanical switches use
moving parts and wear and tear in a sump pit environment will always
break those components down over time,” says Kochan, Jr.
Switch failures translates into non-running pumps, which
can result in flooded commercial, industrial and residential
locations.
With the demand for reliable switches evident
with recent recalls put forth by some of the
largest pump manufacturers over the
last decade, Metropolitan began
work over a period of three

6

years to develop a product that can outperform mechanical switches in
longevity and dependability.

How it works
The ION Digital Level Controller is a technologically advanced device
that senses water level/pressure through the use of a proprietary sensor
and microprocessor driven digital control. The microprocessor within the
digital float sensor samples analog data from proprietary sensor, which
electro-mechanically converts the water pressure to an electrical resistance.
Because water pressure is directly proportional to the water height, the
electrical resistance of the proprietary sensor is also proportional to the
water height. The resistance of the proprietary sensor is measured by means
of a resistive bridge network before passing into the microprocessors analog
to digital converter.
Tr a d i t i o n a l l y,
sump and sewage
pumps
often
have been started
by means of a
mechanical switch.
The mechanical switch
design often uses a set of
electrical contacts which close
under a given water height scenario,
thereby activating the sump pump. Due
to the alternating nature of the electrical voltage
source from the utility, large voltage differentials could
possibly be present across the mechanical switch contacts prior to
turning on a pump. When a pump is suddenly turned on under these
conditions, large transient current surges could be expected as the motor

and Hello to
Digital Level Control
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D’S ONE STOP SHOP!™
begins to rotate. These transient surges often cause heating of the electrical
contacts which, over time, effectively reduce the lifetime of the switch. This
condition is further amplified when a mechanical switch attempts to open
and turn off the pump.
When a mechanical switch suddenly opens an inductive motor load,
the time rate of change of the current flow can be very large. This value,
multiplied by the motors internal inductance, induces a large voltage
transient across the mechanical switch contacts. This transient often
causes arcing of the contacts which, over time, can cause the switch to
wear and ultimately fail. It is well known in the sump pump industry that
the cause of most pumping failures occurs when the pumps switch fails.
The embodiments of the ION Switch effectively eliminate the problem
of switching transients and contact arcing by incorporating both a solid
state switching device in parallel with an electrical relay. When a pump
is called for, the turn on cycle begins by enabling the solid state device.
The nature of the proprietary device in our design is to switch on a load
under low voltage conditions. By starting the pump motor from a low
voltage potential, both radiated and conducted electrical noise have been
dramatically reduced.

Features and Benefits
Other features on the Ion Digital Level Controller include a leak
resistant and extremely durable proprietary enclosure that eliminates the
chance for water to penetrate the inside of the controller. This proprietary
enclosure is sealed using multiple stainless steel screws that supply optimal
pressure ensuring superior sealing properties adding to its durability. Also
incorporated is a multipoint sealing mechanism that supersedes single
surface seals used in mechanical float switches.
The Ion Digital Level Control is universal and can be used in almost any
pumping application dependent of level control as well as effluent sump
and sewage. To customize operation, the Ion Digital Level Control has
standard differential heights of 6 inches for standard sump applications
Contact protection specifically
designed to handle high
inrush current pump loads

First of a kind solid-state
sensing technology

Leak resistant and extremely
durable proprietary enclosure

and 10 inches for sewage applications and is inverter rated for use with
most battery back up systems. The Ion can be programmed for custom
applications as well.
“We feel the Ion Digital Level Controller will transform the plumbing
industry much the way battery back up systems did in the 1980s because
we figured out the way to eliminate the moving parts associated with most
switch failures,” says Kochan, Jr.
“As wholesalers and plumbers realize there is a product available that
can eliminate the problems associated with mechanical switches, it will
only be a matter of time until mechanical switches are replaced entirely,”
he added.
Finally, another feature uses high powered semiconductor switches
controlled by multiple programmable processors to operate control
and switching circuitry. This makes the Ion Digital Level Controller
“intelligent,” and allows the switch to enter the “digital age” by allowing
operation to be controlled by programmable processors.
Another feature of the Ion Digital Level Controller is the way it diverts
starting inrush currents away from the sensors. In a typical mechanical
switch, the mechanical switch design often uses a set of electrical contacts
which close under a given water height scenario, thereby activating
the sump pump. Due to the alternating nature of the electrical voltage
source from the utility, large voltage differentials could possibly be present
across the mechanical switch contacts prior to turning on a pump. Inrush currents are absorbed by the electrical contacts and over time they
burn out leaving the switch inoperable. Due to the diversion of inrush
currents, The Ion Digital Level Controller has no need for contact points
eliminating the chance for them to ever fail.
Metropolitan Industries is stocking a large supply of these switches and
can deliver next day in most cases.
For further information about the Ion Digital Level Controller visit
www.ionnation.us.
Write In 103
Space age solid-state design
with no contact points
Differential heights of 6 inch for
standard sump applications and
10 inch for sewage applications
Multiple stainless steel screws supply
optimized pressure ensuring superior
sealing properties and durability
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Metropolitan
Industries, Inc.

37 Forestwood Drive
Romeoville, IL 60446

INTRODUCING THE Easiest WAY TO SATISFY YOUR
CONTINUING EDUCATION REQUIREMENTS DURING 2010.

REMAINING
SEMINARS
Water Harvesting Application and Design
3 CEUs, 3 PDHs
FOR
Dates Available:
2010
Advances in Green Technology
8/25 9AM - 1PM
5 CEUs, 5 PDHs
9/29 9AM - 1PM

Energy Conservation Related to Pumping
Applications - 3 CEUs, 3 PDHs

Dates Available:

6/23 9AM - 1PM
7/28 9AM - 1PM
10/13 9AM-1PM
    * See Insert *

Dates Available:

7/14 9AM - 2PM
8/11 9AM - 2PM
9/15 9AM - 2PM
     * See Insert *

Never any cost and lunch always served!
Learn More at www.MetropolitanSeminars.com or call Joe Sanchez at 815-886-9200 ext. 260

