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Reverse Osmosis Requires Little Maintenance

Roy Fallon, chief operator of the wastewater
treatment plant in the Village of Tequesta in Palm Beach County, FL, said that after
the company installed two reverse osmosis systems in 2000, it was more than eight
years before the membranes needed to be cleaned. After using a reverse osmosis
system for that long to desalinate a water supply — and never cleaning it even once
— one may assume that the buildup of dirt and slime would be more than even a
hazmat team could stomach. But that’s not the case at Tequesta.
“We’ve recently passed eight years since we installed the reverse osmosis systems,
and we haven’t had to clean them once,” said Fallon, who is responsible for
managing all phases of water treatment at the plant, including maintenance, water
quality control and laboratory safety. “From my experience, even with a relatively
clean water source, when you hit six or seven years with one of these systems,
you’ve typically gone through multiple cleanings, and you’re even thinking about
replacing the membranes.
“Yet it was eight years before we reached the point when the membranes, supplied
by Koch Membrane Systems, underwent their first cleaning. It was pretty
remarkable.”
Located at the very northern end of Palm Beach County, the water treatment plant
in the Village of Tequesta serves 5,000 water customers, including residents of
Tequesta, Jupiter Village and Jupiter Island, as well as a number of residents from
unincorporated areas of Palm Beach and Martin Counties. Based on the
performance of the reverse osmosis systems, which have increased the capacity of
the plant to more than 5 million gallons per day of potable water, Tequesta now
enjoys complete water supply autonomy.
Village of Tequesta Challenges: How They Began
In the early 1980s, the local water management district discovered a significant
amount of saltwater intrusion occurring in the surficial aquifer from which the
Tequesta water treatment plant was extracting its water supply. This saltwater
intrusion subsequently entered the village’s wells.
Due to the unwanted movement of the saltwater/freshwater interface, and in order
to prevent more intrusion, the water management district implemented restrictions
on the amount of water the plant could extract from the upper aquifer.
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Consequently, Tequesta officials developed a plan to draw water from a much
deeper aquifer. (The wells are down 2,000 feet; in the upper aquifer, they descend a
mere 100 feet).
Because there were no restrictions on the deeper water supply — a supply that was
far more abundant — the amount of water the plant needed to take from the upper
aquifer was greatly reduced, alleviating the saltwater intrusion dilemma.
Unfortunately, this seemingly perfect solution had a downside: The water in the
deeper aquifer was far more brackish, with a much higher salt content. This meant
that while the aquifer itself would not be subject to saltwater intrusion, it would
clearly require desalination before it was suitable for consumer use.
Water from the upper aquifer had been treated using a standard aeration filtration
system to remove iron and was then it was subsequently chlorinated. However,
since the water from the upper aquifer was much purer, it did not require the level
of treatment that deeper water would. Thus, the existing system had not been
designed to provide the desalination that the deeper aquifer demanded.
Koch Membrane Systems Solve Problems
Eager to identify a suitable solution, Tequesta officials solicited bids from a variety
of engineering firms. The winning bid was ultimately submitted by Arcadis
Engineering, and the firm was contracted to design a new plant and recommend all
of the requisite equipment.
“We were certainly aware of the kinds of processes available for a project of this
type, such as electrodialysis reversal and ion exchange,” said William D. Reese, now
vice president of Arcadis. “But we didn’t try to go against the grain in terms of
where the industry was headed. We were confident that a membrane-type process,
specifically reverse osmosis, would be the optimal approach.”
For Reese, choosing Koch Membrane Systems was relatively simple. About 10 years
before the Tequesta job was initiated, he had worked with the company on a
membrane project for the Village of Wellington, also in Palm Beach County.
“The Wellington project really demonstrated what Koch Membrane Systems was
capable of,” said Reese. “It showed me the scope of what the company could do,
not only with the membranes that they manufactured, but also with the company’s
overall expertise in water treatment and desalination.”
In late 1997, design of the facility that would include the reverse osmosis systems
commenced. A concrete block structure was conceived that would blend in with the
architectural landscape of the village. And since there is a fair amount of noise
associated with the pumps that feed the membrane process, they are housed in a
different room, creating a far more comfortable operating environment when
maintenance on the membranes is required.
A Process that Works
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The facility was built to house a maximum of three 1.2 million-gallon/day reverse
osmosis trains for a total capacity of 3.6 million-gallons/day. Currently, there are
two installed trains — the second one was commissioned in 2007. Both use Koch
Membrane Systems MAGNUM® 8060-HR-575 elements.
After the water is pumped from the newer, deeper water source, booster pumps
increase pressure to provide the proper operating conditions for pre-treatment with
sulphuric acid, which keeps the pH low. The lower pH helps keep the hydrogen
sulfide gas in the well water throughout the process. An anti-scalant is then added
to prevent the formation of carbonates, after which the water travels through a
1-micron pre-filter before going to a high-pressure pump that increases pressure to
the reverse osmosis membranes.
Once at high pressure (about 276 PSI), the water is forced through semi-permeable
membranes to separate the impurities; the filtered water or permeate then passes
through the membrane, and the concentrate is discharged and sent to waste. The
permeate from the reverse osmosis is pumped to the clear well, or finished water
tank, where it’s mixed with the 2.74 million gallons/day of water still being drawn
from the upper aquifer and going through filtered systems. After that, the entire mix
is treated by way of the older filtration process, then continues into a clear well
The entire water treatment system is fully treated with chlorine and computerdriven; any out-of-range conditions are immediately communicated to plant
operators for remediation or shutdown. The reverse osmosis permeate is very highquality water, more like distilled water, which makes it an optimal complement to
the older water source.
“Combining the two water sources produces a perfect blend,” said Reese. “The
older source comes out with a couple hundred parts per million of calcium hardness,
which helps improve the taste. By blending it with the newer source, we still have
enough calcium for taste concerns, but overall, it’s a purer product. And with more
than 5.1 million gallons/day of total capacity, we’re more than satisfying the needs
of our customers, even in times of peak demand.”
Reverse Osmosis System Exceeds Expectations
Fallon claimed that the performance of the reverse osmosis system has been
exceptional. “There are a lot of factors that enter into how the system performs, not
the least of which is the design of the wells and all the ancillary equipment,” he
explained. “But there’s no doubt that the reverse osmosis system has done
everything we had hoped it would. They’ve been almost maintenance-free, which
has saved us substantial dollars in labor costs. And, of course, we’re now producing
a higher quality product than we were before the system was built.”
And how about the fact that the membranes remained so clean for so long? “It’s
time to clean membranes when either the feed pressure increases 10 percent or
more from its original set point, or when you hold the pressure constant and
production drops by 10 percent,” said Reese. “After 8 years, we were just hitting
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the point where the feed pressures were bouncing slightly above 10 percent higher
than they were at the original start of the plant. Maintaining your production within
10 percent for this long is not what I’ve experienced at other facilities.”
In final analysis, the Koch Membrane Systems reverse osmosis systems used by the
Village of Tequesta have performed almost flawlessly, requiring little maintenance
and no cleaning until they passed their eighth birthday.
MAGNUM® is a registered trademark of Koch Membrane Systems Inc. in the United
States and other countries. For more information, please visit
www.kochmembrane.com [1].
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