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ABSTRACT

The spr inkler sys tem at Marbe lla Lakes comprises 300 zones, supplied by three
irrigat ion pum ping stat ions. Pumping prob lems and maintenance costs have been
increasing significantly. New equipment is being invest igated . Steps are being taken
to reduce phosphate leve ls in our lakes and thereby control algae grow th.

DESCRIPTION:

Irrigation Pumping

The ir r igation system at Marbella Lakes covers 52 acres. Three ir r igation pumping stations
are each powered by 25 horsepower pumps. Each pump can handle over 300 gallons per
minute. The pumps are interconnected by underground lines, so that if one pump goes
down, the other two can handle the load. (In that case, ir r igation times are prolonged or
quantities decreased.)

The spr inkler system is divided into 300 zones. Each pump handles roughly a third of the
zones. Spr inkler activation runs from 11:00 pm to 8:00 am. Each zone is active for about
20 minutes. Activat ion times are staggered so that pumps can maintain adequate pressures

Half of the zones are active Tues, Thursdayand Sundaymornings. The other half are
active Monday,Wednesday and Saturdaymornings.

Greenscapes, our landscape contractor , has mapped the zones and controls the ir r igation
water flow.

Ir r igation pumping station #1 draws from the lake behind the clubhouse. Paired stations #
2 and # 3 draw from Lake #6, near Laguna Circle.

Jockey Pumps

The ir r igation system maintains a pressure of about 60 psi at all times.To maintain this
pressure 24/ 7 without star ting the large 25 horsepower pumps, small jockey pumps of
about 5 horsepower kick in.

Recharge Pumps:

Two wells draw water from the Tamiami Aquifer at a depth of about 60 feet. These pumps
are located near the ir r igation pumping stations. They are meant to replenish the water
consumed by the spr inklers. The South Flor ida Water Management Distr ict limits the
amount that we can pump to 69 million gallons per year .

Rust Inhibitor Pumps:



Early in the course of development, GLHomes encountered rust staining on the homes,
which was related to iron in the ir r igation water . The solution chosen was to inject rust
inhibitor into the ir r igation water . These small injectors are located in the housings for the
ir r igation pumps.

The Lakes Committee recently learned that the rust inhibitor is sodium phosphate,a pr ime
nutr ient for the algae in our lakes. The exciting saga takes an unexpected twist. Read on.

PUMPINGPROBLEMS

For the past three years,mounting maintenance problems with the ir r igation pumps have
produced increasing bills for the community. An irr igation pump has recently been
replaced at a cost of $9,870 .As of this writing, the third pump is not functioning and its
status is totally unknown. Under ordinary circumstances,a pump should last many years,
with very lit tle maintenance.

At least par t of the problem relates to the design of the system, which is inherently flawed.
The pumping stations are interconnected. As a result, the control systems of the pumping
stations interact. Each station tr ies to control and each station is "unaware" of the presence
of the other . Water hammer on a massive scale can take place, with disastrous
consequences to equipment

Although valves to isolate the stations are present, they have not been used effectively.
Furthermore, the frequencyof pump failures has required that valves be left open to
maintain ir r igation water to the entire community.A complicated system of check valves
between pumps does not always function as expected. The system is unstable.Contractors
may have been unaware of this stability issue.

Underground leaks may be producing significant pumping costs. Repetitive star ts of the
jockey pumps consume large amounts of power and add to eventual equipment failure.For
this reason alone, the electr ic bill for station #1 is twice that of the other stations.
Greenscapes is attempting to identify and repair the leaks, but the process is difficult.

Our landscaper states that the pumps are designed to be submerged, that they function
poor ly in their above-ground location and any new pump should be totally submerged.
Currently, the pump has to withdraw the water from the lake before pumping it. If air
enters the intake line, the pump "loses its pr ime" and cannot pump water . The pump
overheats because it loses the natural cooling effect of water , and ultimately fails. The
controller has detectors for loss of pr ime, but we have had one instance where major
repairs were required because air was leaking into a flange on the intake side of the pump.

Currently, no company holds a maintenance contract for the pumping stations. Stahlman
Company repairs the stations when they break down, but has no other involvement.
LakeMasters maintains the lakes and controls weeds. Greenscapes is concerned with the
ir r igation lines from the pumping stations to the spr inkler heads. The Lakes Committee is
seeking a maintenance contract dedicated to upkeep and repair of the stations.

RUST INHIBITORINJECTION

Until recently, the operation of the rust inhibitor system was a mystery. We had general
knowledge that deposition of rust on the homes by the spr inkler system was prevented, but
had no idea how. Inasmuch as the ir r igation water was par t of the lakes, the Committee



began to probe. We first learned that aMiami-based company L.A. Rust was injecting a
propr ietary mixture into the ir r igation water . We were assured that the mixture was safe
and non-toxic, but had no idea of its composition.

For tunately, the U.S. Government requires that manufacturers submit a data sheet for any
product going into US commerce. From this, and fur ther probing by the Committee, L.A.
Rust admitted that the product was pr imar ily sodium phosphate,a common industr ial
chemical. (You can buy tr isodium phosphate as a degreasing agent from Home Depot.
Sodium phosphate used to be in dishwasher detergents, but is now banned-because of the
algae problem in the Mississippi River Delta.)

Of all the chemicals that algae feed upon, none are more important than phosphate.One
pound of free phosphorus will produce 500 pounds of wet algae.Therefore,it behooves the
Committee to severely limit any phosphorus input into our lakes.

In an effor t to reduce phosphate injection as much as possible, the Committee was
consider ing a controlled experiment to determine the pump threshold for iron staining. A
third or two-thirds of the homes would receive a reduced phosphate level in the ir r igation
water and the remainder would receive a normal level. Residents would know of the
experiment, but not to which of the groups they belonged. Complaints of staining by
residents would be recorded. Successive reductions in phosphate concentration would
take place until the threshold for staining was established. Any stained homes would be
cleaned by the community.

L.A.Rust unwitt ingly performed the experiment for us. Perhaps unknown to them, the
injection pump for station #1 had been down for at least two months and possibly much
longer . During this time, no one complained of iron staining.

How did we know that the injection pump had been down? Two months ago,we observed
the liquid level in a 300 gallon phosphate storage tank. It was full and never changed
dur ing the per iod of observation. They are supposed to refill the tanks once per month. On
July 6,we met with L.A.Rust and did an on-site inspection of the pump. They could not get
it to operate.

From remarks that were made,we had the feeling that the pump had actually been down
for much longer than two months. Additional ver ification came from the soil samples that
were recently analyzed. Phosphate levels were descr ibed as "adequate" but not high. If the
spr inklers had indeed been spewing phosphate for the past seven years, the soil should
have been awash with phosphates.

The threshold iron level for rust staining is about 1.5 par ts per million. Recent iron
analyses of our lakes are in the range of 0.3 to 0.6 ppm.

If we eliminate the rust inhibitor , we can save $18,000 per year . Even if some staining
should develop, it could be cheaper and more eco-fr iendly to simply spray those homes that
are involved. We are currently obtaining bids for stain removal of any involved homes..

Consultants

The Committee has no shor tage of contractors giving advice, all of whom have outstretched
palms. Sometimes the advice is conflict ing. In an effor t to obtain unbiased advice, we have
hired an independent outside service,Cardno, Inc., an environmental consulting firm. We
pay them for services rendered,but have no maintenance contract with them. Their most



immediate task is renewing the water usage permit with the South Flor ida Water
Management Distr ict, which is due August 10.

Lake Leve ls

Although the recharge pumps are supposed to replenish the water used by the ir r igation
system, that may not really be necessary. We have been told by at least two sources that
the water level in the ponds is actually the same as the water table in North Naples. (The
water table is the level below which the ground is saturated with water .) If we were to shut
off the recharge pump(s), enough water might ooze from the banks to maintain the level
where it is. Conversely, excess water pumped into the lakes might simply flow backward
into the banks. Anearby community, Ster ling Oaks, shut off its recharge pumps two years
ago, with only ½ inch of change in water level.

We are investigating how much water we should pump. This has some immediate
importance, as we may be exceeding what the South Flor ida Water Management Distr ict
allows.

New Equipment

Since January 2015,we have spent $31,500 on the ir r igation pumps, including $9,870 in
June 2016 for pump #3. (This invoice has not yet been paid.) Pump #3 had also failed in
February 2015 at a cost of $7,478. The pump has barely outlasted its one year warranty.
Both failures were identical, relating to splines on the dr ive shafts.

For the per iod January2012 through December 2014,we spent approximately $22,000.
This figure may be revised as more data becomes available.

In addition, the most recent installat ion of pump #3 has had two ser ious shutdowns, with
overheating attr ibuted to wir ing by Stahlman for 240 volts instead of the required 480 volts.
We do not know if the pump has been ir reparably damaged by this incorrect wir ing.

Pump #2 is down and we are awaiting a repair estimate.

The electr ic bill for ir r igation pump station #1 is $4,742 over budget. The excess power
consumption by this station is attr ibuted to the constant star ting and restarting of the
jockey pump, even dur ing daylight hours when there is no active ir r igation.

The cost of a new pumping station is $35,000. The warranty is 1 or 2 years, dependingon
the vendor . Amaintenance contract after the warranty expires is $2,200 per year .

It may be possible to have one pumping station replacing stations 2 and 3. Power savings
with new pumps would likely amount to five to ten thousand dollars per year . If the
estimated repair for pump #2 turns out to be excessive, that amount could be applied to a
new station.

Given our budget constraints, one station could be replaced this year and another next year .

We have investigated two irr igation pumping companies, Hoover Pumping Systems and
Aquamatics. The equipment seems to be state of the ar t and a major advance over our
present system. The Hoover bid eliminates the jockey pump, provides complete software
control, sends email aler ts for malfunctioning equipment, uses a submerged centr ifugal
pump,and shuts down completely when demand for ir r igation water is not scheduled.
Evaluation of the Aquamatics bid is pending.



ALGAE

We are faced with a ser ious algae problem. Since this community has been formed we have
been continually feeding phosphorus at high levels into our retention ponds. With the rain
we had this past winter many plants died and decayed and added even more nutr ients to
our ponds for algae to feast on. So we have internal and external nutr ient over load in our
ponds. What to do?

Our effor ts must be two fold. The first thing we must do is eliminate as much external
phosphorus coming into our ponds as we can. We have the water quality results and we
know currently our wells are feeding phosphorus directly into our ponds. Turning off our
recharge pumps, and eliminating the injection of rust inhibitor into our ir r igation system
are being investigated as mentioned above. In addition, we must continue to maintain our
landscaping with as lit tle or no phosphorus, as possible. At the same time as we are
mit igating the amount of external phosphorus enter ing our ponds, we need to find better
ways to treat and control the algae. We can't afford to focus on shor t term fixes.

The ponds contain a large amount of filamentous algae.Filamentous algae are single algae
cells that form long visible chains, threads,or filaments. These filaments inter twine forming
a mat that resembles wet wool. Filamentous algae star ts growing along the bottom in
shallow water or attached to structures in the water (like rocks or other aquatic plants).
Often filamentous algae will float to the surface forming large mats, which are commonly
referred to as "Pond scums." There are many species of filamentous algae and often more
than one species will be present at the same time in the pond.We need to get this algae
controlled. If we continue to feed our algae,different types of algae will continue to bloom
and emerge.

Your Lakes Committee looked into the use of alum to clear the ponds as it is cheaper than
most other chemicals that will stop phosphorus from feeding the algae. We discussed the
use of alum with several knowledgeable individuals and even with a Proper ty Manager of a
community in Naples that had tr ied the use of alum on a 17 acre pond to clear up blue-
green algae. We discovered dur ing our investigation that with the alkalinity in our ponds it
would only be about 25% effective. So while it might clear the water for a while, it would
not last. We need to apply chemicals that will bind the free phosphorus by locking it up and
making it unavailable for algae growth. We need chemicals that will react on the pond
surface and even settle to the bottom of our ponds and continue to react if there are
phosphorus binding sites left on the chemical used.

We are currently looking into what chemicals to use; the cost of the chemicals; and their
lasting effect. We suspect that we will have to treat the ponds perhaps bi-weekly first, then
moving to monthly, and finally going to a maintenance program. These chemicals can be
costly. So we are discussing a test with a set of chemicals in the worst ponds first; and then
depending upon the results continuing the process to include all of them.

Aeration

Aeration is still a consideration for the future, but only when indicated by low levels of
dissolved oxygen. We will be taking additional oxygen profiles at the end of July or ear ly
August. Dissolved oxygen levels are typically lowest in the warm months.


