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Roving Softening Truck

Keeps Phoenmician Pools Clear

hile many areas of the coun-
try are plagued with hard wa-
ter, the southwest United

States has some of the hardest water in
the nation. This is even more problem-
atic because much of the southwest is in
a decade-long drought and the high tem-
peratures mean swimming pools are
claiming much of the region’s water.

Valley of the Sun

The Phoenix metropolitan area’s
ongoing problem is a lack of water. Ac-
cording to the city’s government, Phoe-
nix has been in a drought for more than
a decade and that could continue for as
long as 20 to 30 years. Once a dusty, one-
horse town, Phoenix is now one of the
fastest-growing metropolises in the na-
tion. It is estimated that 5,000 people
move to the greater-Phoenix area each
month. Hot summers and over 300 sunny
days a year makes swimming pools a
near-necessity. It has been estimated that
there are nearly 1.5 million pools in the
greater-Phoenix area. This means that
much of the valley’s most valuable re-
source—water—is going into those
swimming pools.

Water hardness

The most predominant problem
with swimming pools in Arizona is wa-
ter hardness. The white powdery residue
that is often found above the water line
on decorative tile and built up on water
features is evidence of high levels of cal-
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cium. While these signs are obvious to
the naked eye, there are other important
issues lurking in filters, pumps and hoses
that move water through the pool. The
build-up of calcium and other minerals
on this equipment can lead to costly me-
chanical problems that can jeopardize
water quality. This scaling and build-up
is due to the presence of calcium, mag-
nesium and other minerals present in the
potable water used to fill and maintain
pools and spas.

Potable water in Phoenix is supplied
by several different sources such as the
Colorado and Salt Rivers and from wells.
The Colorado River winds its way
through the Grand Canyon, picking up
high levels of minerals as it traverses the
state before finding its way to Phoenix.
All of the valley’s water supplies are satu-
rated with hardness minerals, some
reaching as high as 1,000 parts-per-mil-
lion (ppm) of calcium hardness—and
some even higher.

Ideal hardness levels for swimming
pools are approximately 150 to 250 ppm.
Phoenix area tap water has hardness lev-
els of between 300 and 900 ppm (and
higher in some instances) depending on
where in the valley the sample is taken.
So the hardness levels are too high the
day the pool was initially filled. Those
levels will only rise as the water evapo-

rates; the minerals stay behind and more
hard tap water is used to replace the
evaporate.

Solving the problem

Pool owners previously had only
two solutions to this conundrum. The
first was to drain the pool and start over
with tap water. This process was expen-
sive, time-consuming and starts from the
tap at a higher-than-optimum hardness
level, as noted. We’ve not yet mentioned
the environmental issue of wasted wa-
ter!

The second solution is to add a
chemical that chelates (binds up) the min-
erals, but those agents do not remove
them from the pool water. Their presence
requires the repeated use of chemicals at
higher and higher concentrations to be
effective. Eventually, this method will
fail; draining the pool will be inevitable.

Both of these approaches end up
with the owner having to drain the pool.
There are many problems that face the
consumer with draining and refilling the
pool. The primary concerns are as fol-
lows:

¢ Draining and refilling the pool is
a painstaking, time-consuming (two to
three days) and expensive undertaking.

¢ Refilling the pool with local tap
water immediately puts the pool water
over the acceptable limit of hardness for
ideal operating concentrations (150
ppm).

e In a severely hot climate, such as
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Phoenix in the summertime, pools can-
not be drained. The pool surface will
crack in the blistering heat, requiring that
the pool be resurfaced at a significant
cost.

¢ In many communities, draining a
pool requires a permit. While waiting for
that, the consumer will need to use ris-
ing amounts of chemicals to keep the
water acceptable for swimming.

e Water conservation is the under-
lying theme throughout all of the listed
concerns. Swimming pools are a major
contributor to water consumption in all
areas of the US and in many parts of the
world, but most especially in the hot and
dry climate of the southwestern desert
regions.

A first-time pool owner

In 2000, one of the thousands of new
residents to move to Phoenix from the
midwest was both a first-time pool owner
and an experienced chemist. Dave Mor-
gan toiled with the problem of a green
pool. It required treatment after treat-
ment, but remained cloudy and unusable
most of the time. Morgan was deter-
mined to find a chemical solution that
would bring his pool water chemical and
mineral count to the optimum levels and
do so without emptying his pool or his
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wallet and without wasting thousands of
gallons of water. The culmination of
years of work is a patent-pending mo-
bile swimming pool water purification
process.

Measuring hardness in pool
water

Low concentrations of hardness are
virtually impossible to achieve in the
Phoenix area—it is high concentrations
that are commonplace.

Hardness is measured in parts per
million (ppm) or in milligrams per liter
(mg/L); both represent the same number.
A typical hardness in Phoenix tap water
is between 300 and 900 ppm and higher,
depending on where in the valley the
pool is located. Yet the ideal concentra-
tion for a swimming pool is approxi-
mately 150 to 250 ppm. Concentrations
lower than 60 ppm tend to be corrosive
to pools’ equipment and construction
materials if left at this level for an ex-
tended period of time. Concentrations
above 350 ppm are much more problem-
atic for the pool owner, making the pool
water hard to control with respect to clar-
ity and chemical stability.

Some of the more severe problems
with high levels of hardness are:

¢ Cloudy water

e Scaling on decorative tiling lining
the top of the pool

e Staining pools decks and decora-
tive landscape

® Decreasing the life of the pool
pump

e Scaling in the plumbing lines to
and from the pool

e Scaling in the filter

¢ Calcium deposits in the filters

¢ Increasing dependency on chemi-
cal consumption

La Chatelier’s Principle

La Chatelier’s Principle states that as
the chemical equilibrium shifts, there is
a shift in the chemical reaction to reach a
new state of equilibrium; conversely, if a
chemical system at equilibrium experiences
a change in concentration, temperature, vol-
ume or total pressure, the equilibrium will
shift in order to minimize that change.

This means that water is in equilib-
rium with hardness minerals at a concen-
tration of 100 ppm (depending on pH,
temperature and alkalinity.) Swimming
pool water above this concentration will
try to regain equilibrium by precipitat-
ing said minerals out of solution by plat-
ing the minerals on the surfaces of the
pool (as seen on the tile, rocks and other
structures of the pool.) If the Calsaway
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process reduces the hard-
ness concentration below
that of the equilibrium con-
centration, the hardness
minerals plated on the pool f
surfaces will be dissolved . 4
into the water until it again
reaches equilibrium. This
means that the white min-
eral scale on the pool sur-
faces will go back into |
solution and no corrosive
activity will occur.

A new process

Morgan’s solution to
the problem relies on com-
bined chemical and me-
chanical processes. The company
fabricated a patent-pending ‘first-of-its-
kind’ vehicle that travels the valley with
all the necessary supplies to service sev-
eral pools a day. The process is as follows:

® A pool water sample is collected
and tested in the company’s lab to deter-
mine the correct amounts of chemicals
needed before the team begins the water
treatment process.

e The pool owner will then fill the
pool to the recommended level.

¢ The mobile purification truck ar-
rives, complete with chemical tanks, in-
take and out-take hoses and a holding
tank for the solid chemicals that will be
removed from the pool.

o After the chemicals are introduced,
the pool turns an opaque white in color,
resembling milk; this is actually the
added chemicals attaching themselves to
the calcium and other hardness miner-
als. These chemicals fall to the bottom of
the pool.

e The precipitated hardness miner-
als are then vacuumed from the bottom
of the pool into the industrial filter on the
truck, while the clean water is returned
to the pool.

Crystal clear results

The technique produces a sparking
clean pool that is now at optimum cal-
cium and hardness levels and available
for immediate use. The process reduces
time spent draining, acid washing and
refilling the pool—at a cost savings over
all those methods. Customers have also
found that because their pools are at op-
timum chemical levels, they now require
fewer chemicals to keep them main-
tained.

The real winner here is the environ-
ment. This totally green process uses no
harmful chemicals and saves hundreds of
thousands of gallons of water. In addition,
the solid materials that are removed from
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From top to bottom: A cloudy pool before treatment; at work during
the process; crystal clear water after; 700 pounds of minerals removed.

the pool can be used in numerous differ-
ent applications by various businesses,
including the roofing industry.

The future is clear

Morgan’s procedure will increase
the life span of the water significantly, re-
quiring the process to be repeated every
two years depending upon the evapora-
tion rate of the pool water and how
quickly the hardness concentration in-
creases. Today, it is commonplace for pool

companies to recommend draining and
refilling pools every one to two years.
With this new process, a treated pool will
rarely require draining for reasons of
hardness concentration, resulting in mil-
lions of gallons of water saved each and
every year.

With only one commercial truck on
the street, since March of 2007, Morgan's
company has already conserved
1,000,000 gallons of water. They are cur-
rently fabricating a second truck (with a
few enhancements that will allow the
process to go faster) that will enable them
to service even more pools.
The firm anticipates conserv-
ing more than 350 million gal-
lons of potable water in the
Phoenix metropolitan area
over the next five years.
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About the company

& Calsaway is the only mobile pool service
that actually removes the hardness minerals
from pools and spas. Located in Phoenix,
Ariz., Calsaway’s mission is to be the leader
in providing a new and innovative water
purification service that will enable their
clients to conserve one of nature’s most
valuable resources. The company will ac-
complish this through the use of a break-
through chemical and mechanical process
resulting in clean water for our customers
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More information about Calsaway can be
found on their website: www.calsaway.com.
Calsaway headquarters are located at 2235
W. 1st Street, Suite 102, Tempe, AZ 85281;
telephone: (480) 282-8599; fax: (480) 626-
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