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Pool Water Testing Methods

An explanation of the water tests on the market, and how they work

customers’ pools frequently and think

they know them so well that they may
be tempted to occasionally skip the tests.
If they’re in a hurry, they might perform
fewer tests or take dubious shortcuts.

Big mistake. Experts say such shortcuts
lead to long hours solving the problems
they create. If you test consistently and
interpret the results correctly, the water
will remain balanced, and your job will be
much easier.

Some service technicians visit their

Testing methods
Here’s a rundown of the various water tests

available, and how to complete them ac-
curately.

Titration test: This test utilizes re-
agents (chemicals) that are dropped into
the water sample and cause a change in
color. The variable here is not the hue of
the color, but rather the number of drops
needed to change the color. Each drop cor-
relates to a specific level of the factor be-
ing tested. This method typically measures
pool water’s total alkalinity (TA) and its
calcium hardness. The FAS-DPD method,
which tests free and combined chlorine,
also is a titration test.

Colormetric test: Perhaps the most

common type of test, it’s designed to
measure the amount of sanitizers, such as
chlorine or bromine, in the water as well
as determine pH levels. Here, reagents are
added to a water sample. The resulting col-
or is compared to a chromatic scale known
as a color comparator. This scale will indi-
cate the pH or chlorine level of the water.

Test strip: This method also is quite
popular with residential pool service techs.
The strip is dipped into the water sample,
enabling the reagents on the strip to react
with chemicals in the water. The reaction
will change the color of the pads on the
end of the strip. Again, a color comparator
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quickly shows the level of the factor being
tested. Test strips can measure sanitizer,
pH, acid and base demand, calcium hard-
ness, cyanuric acid, TA and metals.
Turbidity test: Commonly used to
measure CYA levels, this test relies on re-
agents, too. The reagent reacts with the
chemical being tested to create turbidity
rather than a color. The relative cloudiness
of the water is used to generate a reading.

Electronic test: This is basically a me-
ter with an electrode, designed to read
levels of specific chemicals or other pool
water factors. It’s often used to test sani-
tizer levels, TDS and, most commonly, pH.
The meter must be constantly calibrated
and the electrode kept clean to ensure ac-
curate results. It’s more expensive than a
test kit, but some techs say it saves time
and is worth the money.

A Checklist for
Pool Water Care

Every pool is different. So pool and spa
service technicians must have adequate
arsenals of water-treatment chemicals
in order to respond to any and all water
emergencies — and even to conduct
routine maintenance.

Here’s a checklist of essentials that
service professionals say they need for
the pools in their charge:

* Algaecides and algae solutions
* Balancers

* Cleaners and enhancers

« Oxidizers

« Sanitizers

« Stain preventers

* Test kits

* Winterizers

eave
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Basic Pool Water Tests

Understanding the basic methods for testing pool water

ervice techs can use three methods to
Smeasure chlorine residuals in pools:

DPD (diethyl-p-phenylene diamine):
This chemical reagent reacts with free, or
active, chlorine. Sample water is combined
with the DPD reagent in a test vial. Be-
tween 1 and 3 ppm (industry-recommend-
ed chlorine levels), the sample will turn
varying shades of red.

One note of caution when doing DPD
tests for chlorine: With high chlorine re-
siduals (10 ppm and up), the reagent will
bleach out, and the test actually will re-
semble low chlorine. At this point, a tech
is likely to add even more chemicals to the
pool, though the levels are too high already.

If you suspect this is an issue with a pool
you're testing, simply dilute the test sample
by 50 percent with tap water and re-test.
Now, a reading of 3 ppm is actually 6 ppm.

OTO (ortholtolodine): This has fallen
out of favor recently due to its inability to
distinguish free chlorine from total chlo-
rine, but it still has advocates. To test for
total chlorine, add the specified amount
of OTO to the sample of water in the test
cell. Cap the test cell, and invert it to mix
(do not use your finger to cover the top of
the test cell). A color change (from light
yellow to a deep orange) will result. Com-
pare the color of the test sample to the
color comparator provided with the kit.

FAS-DPD: This variation of the tradi-
tional DPD method allows users to measure
free and combined chlorine levels as low as
0.2 ppm — the maximum allowable level
for combined chlorine, according to most
health authorities and APSP — and as high
as 20 ppm. By contrast, color comparators
with the standard DPD test generally allow
readings at the low end of O- and 0.5 ppm
and at the high end of 5- or maybe 10 ppm.

In the FAS-DPD titration test, buffered
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DPD indicator powder is added to a water
sample and reacts with chlorine to produce
the pink color characteristic of the standard
DPD test. Ferrous ammonium sulfate solu-
tion (FAS) is added drop by drop until the
pink color completely and permanently dis-
appears, signaling the reaction’s endpoint.

To get the reading, the number of
drops used to cause this color change is
multiplied by the appropriate factor for the
size of the water sample (supplied by the
manufacturer).

The distinct change from bright pink to
no color at all eliminates the need for color
matching. This means when testing samples
with high sanitizer levels, the user doesn’t
have to distinguish between relatively close
gradations of color or worry that any color
has been bleached out. It’s also helpful to

the 6- to 8 percent of the population with
red-green deficiencies in their color vision.

The second part of the test determines
the amount of combined chlorine present
(that is, mono-, di- or trichloramines) by
the number of drops needed to again turn
the sample from bright pink to colorless.

The cost per test is a little higher and
the procedure takes longer than other
tests. But many keep it on hand for prob-
lem pools or if they are “color challenged.”
Look for FAS-DPD in combo kits and as a
stand-alone test.

Bromine

If the pool or spa you're testing uses bro-
mine, you can still test residuals with OTO,
DPD, or FAS-DPD. Follow the same proce-

dures you would when measuring chlorine



and multiply the results by a factor of 2.25.

Cyanuric acid
If you're measuring for chlorine residuals,
you'll likely be tracking the stabilizer lev-
els too. Industry-recommended levels are
between 30 and 50 ppm for cyanuric acid.
To test CYA levels, a reagent called
melamine is used. The melamine will cause
the water to become more or less cloudy
(the aforementioned turbidity test). Low
CYA will produce small particles that give
the water a hazy appearance. Higher con-
centrations produce far more particles and
turn the water very cloudy. The turbidity is
then measured against a comparator chart
depicting the relative visibility of a dot in
the test vial, thereby indicating the corre-
sponding CYA reading in parts per million.

pH
Because chlorine only works effectively in
certain pH ranges (low 7s to low 8s), it’s

just as important to regularly monitor the
water’s pH level.

The reagent for testing pH is phenol
red — or phenolsulfonephthalein. This is
an organic dye that comes in both liquid
and tablet form. In a small sample of water,
five drops, or one tablet, are added. The
resulting colors — yellow (low), red (mid-
dle) and purple (high) — will be accurate
in a pH range of 6.8 to 8.4.

Two other reagents also are used in pH
testing: bromythol blue, with a range of
6.0-7.4, and cresol red, with a range of 7.2-
8.8. Phenol red remains the most popular,
though, because it closely reflects the pH
levels recommended for pools.

Again, be aware that a high sanitizer
residual (more than 10 ppm for chlorine,
20 ppm for bromine) can create false pH
readings. At these high levels, the sanitizer
reacts with the phenol red, resulting in
false colors. Many test kits include a spe-
cial neutralizing reagent that, when added

prior to testing, ensures accurate results.

If your tests show that the pH needs to
be raised or lowered, another test should
be done to determine exactly how much
adjuster should be added. To lower pH,
perform an acid demand test; to raise it,
perform a base demand test.

The number of drops required to cause
a color change in the water sample corre-
lates to a chart that prescribes the amount
of muriatic acid (to lower pH) or soda ash
(to raise it) needed to move the pH.

Total alkalinity

Total alkalinity (TA) is the water’s abil-
ity to neutralize acid, also known as the
system’s “pH buffer.” To test for TA, two
reagents are required. First, neutralize the
chlorine in the sample; most test kits in-
clude a chlorine neutralizer. Then add the
end-point indicator — that is, the chemi-
cal that changes colors during the test. The
second reagent, titrant, is an acid used to

Ultrapen™

PTBT142

Smartphone/Tablet Compatible Tester

New Myron L® Company
Application

*Smartphone/Tablet not included.

MYRON L®
COMPANY |

Water Quality Instrumentation

MADE IN USA . . Since 1957



—/ CHEMICALS

trigger the end-point reaction. It’s impor-
tant to perform this test carefully. To prop-
erly mix the titrant, the test vial should be
gently swirled after each drop is added.
When the titrant is added and just ex-
ceeds the water’s ability to neutralize it (it’s
an acid, remember), the end-point indica-
tor will change the water color. The color
change happens fast, so pay close attention.
Count the number of drops needed to gen-
erate an end-point reaction. This deter-
mines the concentration of the water’s TA.
According to APSP’s Basic Pool & Spa
Technology Manual, Third Edition, the ide-
al TA level for pool water is 80- to 120 ppm
as calcium carbonate. But the proper range
will vary with the type of sanitizer used.

Calcium hardness

Testing for calcium hardness is particularly
important if you use calcium hypochlorite
as the sanitizer, or if the source water is
high in calcium. If this is the case, initially

test both pool and tap water, then test
continually for 30 days. After that, remain
current on the water’s calcium hardness.

To measure calcium hardness, use a
titration method. First, add a special pH
buffer to the water sample. This raises
the sample’s pH to approximately 10, the
level at which the test is most accurate.
Next, an organic dye is added that turns
red when it reacts with calcium. Finally,
add the titrant: EDTA, also known as eth-
ylenediamine tetraacetic acid.

Add it one drop at a time. When the
titrant has combined with all the calcium,
it will turn the water blue. The number
of drops required to turn the sample blue
correlates to hardness in ppm.

Metals

While regularly testing chlorine and pH
makes sense, certain tests, such as those
for metal, only need to be performed peri-
odically, or if the tech senses trouble and

wants to do a little investigation.

There is always going to be some sort
of metal in pool water, but if you think the
levels may be high — if you see staining,
for instance — performing a few metal tests
would be in order.

Copper and iron are the two most
likely culprits. Copper can find its way into
pools via copper-based algaecides and the
corrosion of copper heat exchangers and
heat sinks. Iron is usually introduced from
source water — particularly well water.

If you think there’s high metal content
(as little as 1 ppm metal can cause stain-
ing), it’s best to consider a metal kit.

Typically, kits are colorimetric tests
that require two or more reagents. Bicin-
choninic acid is popular when testing for
copper. It produces shades of purple in the
water sample when that metal is present.
The common reagent for detecting iron is
phena-troline, which produces shades of
orange and red.
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Reading Water Tests

A look at what causes inaccurate water-test readings and how to remedy the problem

accurate water-test kit available, it
still may read incorrectly or differently
than expected. To save yourself confusion,
time and money, you need to understand
the test equipment you're using and what
causes it to sometimes report false readings.
Here’s a look at the top causes of in-
accurate readings for liquid kits, test strips
and electronic devices.

Though you think you're using the most

Liquid kits

Most liquid test kits use a chemical indica-
tor called DPD to measure free chlorine.
However, high levels of combined chlorine
(chloramines) can cause false positives
with these kits.

Low to moderate levels of combined
chlorine are neutralized in most DPD Kkits.
But combined chlorine occasionally will
build up to such a point that it seems to
indicate a level of free chlorine is present
when, in fact, there may be none.

A strong chloramine odor may confirm
that there’s a high level of combined chlo-
rine present. Otherwise, pay close attention
to the chlorine reaction when adding the
DPD indicator (usually DPD No. 2). Free
chlorine reacts immediately with DPD to
turn pink, while combined chlorine gener-
ally takes longer to produce a result. There-
fore, if color develops within a few seconds
or minutes, you are likely seeing combined
chlorine reacting with the DPD indicator.

Elevated sanitizer levels can cause
problems for liquid test kits, too. First, high
levels of chlorine (greater than 15 ppm) or
bromine (greater than 20 ppm) can cause
the pH indicator to turn purple, which does
not match the pH color scale. This is similar
to the high pH colors, 8.0 to 8.4 ppm, so be
careful not to mistake it for a high reading
and then add acid when it’s not necessary.

\ ,

True or false: Liquid test kits are vulnerable to false readings when combined chlorine is allowed to build
up. The key is to see how long it takes the chlorine reaction to appear when the DPD indicator is added.

If chlorine or bromine levels appear
to be on the high side and the pH is read-
ing purple, the best thing to do is wait for
the sanitizer level to drop and test again. If
you're pressed for time, you could add a drop
of sodium thiosulfate to neutralize the chlo-
rine. This is a less than ideal practice because
thiosulfate solutions have a high pH. Thus,
you are increasing the pH of the sample and
again getting potentially high results.

Another problem caused by high

sanitizer levels is when the DPD indica-
tor is “bleached out.” A flash of color oc-
curs when the indicator is added and then
quickly becomes colorless. If you see this
happening, dilute the sample and retest.
For example, you may use half sample water
from the pool and half fresh water — ide-
ally, distilled water because it contains no
chlorine, and little or no chlorine demand.

You can then run the test again using
the same procedure. This will provide you

Ultimate Tech Manual  Pool & Spa News 11
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with a result that is half the actual value,
so you will need to multiply it by 2 to get
the correct reading. Higher sanitizer levels
may require greater dilution to get an ac-
curate reading.

Tablet test kits
Tablet test kits are another method of test-
ing pool and spa water. These kits are simi-
lar to liquid kits, and many of the chemical
reactions are the same. Therefore, you can
expect to get inaccuracies similar to what
is reported in the liquid section.
Additionally, you can usually deter-
mine if a tablet is unusable by inspecting
the tablet before using it. If a tablet appears
to be more powder than tablet, or if it is
discolored, it usually indicates that the re-
agent within the tablet has been contami-
nated and is no longer usable.

Test strips
Similar to DPD kits, elevated sanitizer lev-
els also can cause problems for test strips.
Because test strips and liquids use the same
pH indicator — phenol red — high levels
of chlorine (greater than 15 ppm) or bro-
mine (greater than 20 ppm) can cause the
pH indicator to turn purple, which does not
match the pH color scale. This problem
tends to be more obvious with test strips,
which form a shade of purple that does not
closely resemble the high-end color blocks.

Total alkalinity may be affected as well.
Like the pH reading, elevated sanitizer levels
can cause a color that does not match any-
thing on the scale, in this case, a royal blue.
Generally, the royal blue alkalinity accom-
panies the purple pH, making it easier to
determine when this problem is occurring.
The best thing to do is wait for the sanitizer
to drop to an acceptable level and test again.

Another common issue for test strips is
faded or “washed out” results. You can iden-
tify this situation when test strips react to
form colors that appear to be in the same
family as the ones on the chart, but are sig-
nificantly lighter or less intense. Often, this
happens when test strips have been contam-
inated, generally by heat or humidity.

Test strips should be stored at room
temperature. Use dry fingers when handling
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them to prevent moisture from entering the
bottle. Seal the bottle immediately after use.

Note: Most state pool and spa codes
for public facilities do not permit the use of
test strips as a testing method.

Electronic devices
Electronic devices don’t provide the same
kind of indicators as liquid kits and test
strips to let you know when you're getting
inaccurate readings. When using them, you
need to be aware when false readings occur.

There are two things to consider with
most electronic devices: First, are they cali-
brated correctly? Most units require a single-
point calibration. This means you have a
single solution of a known concentration by
which to set your meter, thus ensuring it is
reading accurately. Some devices require a
multiple-point calibration with two or three
solutions. If you're getting questionable read-
ings with your meter, calibrate it to be sure.
Some units are factory calibrated and don’t
require periodic adjustments.

Second, determine if the device and

its accessories are clean. For example, test
tubes or vials used with a handheld color-
imeter might become discolored or faded
over time. Recalibrating can help, but it
may not prevent this from causing false
high and/or low readings.

Faded or discolored vials or tubes should
be replaced, especially if the coloration
is not uniform across the entire surface.
Cleaning the device can help, but be sure to
follow manufacturer’s recommendations. If
not done properly, it can damage the device.

Regardless of which type of water-
test kit you're using, you can still rely on a
proven method to verify the accuracy of a
questionable result. Double-check the read-
ings you're getting against another type of
test to confirm that they are in the same
general ballpark. If one method tells you the
chlorine is low while the other shows that
it’s acceptable, one of them is not reading
accurately.

Author: Joe Sweazy is a national sales manager
at AquaChek/Hach Co. in Elkhart, Ind.




Spa Water Testing

How higher temperatures and smaller volumes affect spa water testing

ue to their higher temperatures and

smaller volume, spas must be moni-

tored and maintained differently
than pools.

The higher temperatures will cause
faster chemical reactions and evaporation
rates, increased scale formation, more or-
ganic waste in the water, and accelerated
bacteria growth.

On the other hand, smaller water vol-
ume will result in heavier bather loads with
precise chemical dosages needed; higher
filtration (turnover) rates; faster deple-
tion of sanitizer residual and more abrupt
changes in pH.

High water temperatures
Pools usually operate between 76- and 86
degrees Fahrenheit, while spas fall in a
range of 96- to 104 degrees. This difference
in temperature changes the water chemis-
try in important ways.

Chemical reactions occur much faster
in spas than in pools. For every 18-degree
increase, the chemical reactions proceed

twice as fast. For example, chemical reac-
tions in a spa heated to 102 degrees occur
in half the time of a pool heated to 84 de-
grees. Any chemical adjustments happen
more quickly. The water comes to equilib-
rium sooner, and water treatment can be
completed in a shorter period of time.

The water in a spa also evaporates at
a higher rate due to high water tempera-
ture, rapid water circulation and aeration.
As the water evaporates, the spa owner
adds fill water to refresh the system. Any
water that evaporates is pure, leaving be-
hind everything else — the stuff that we
call total dissolved solids (TDS). Makeup
water also contains minerals, salts and
other things that increase the TDS, so
adding fresh water increases the TDS
level as well. High levels of TDS decrease
the effectiveness of some chemicals and
may cause cloudy water.

Higher temperatures in spa water will
cause most chemicals to dissolve faster
than in lower temperatures, except for
calcium carbonate. This form of hardness

works in the opposite way: It’s actually
more insoluble in hot water. Therefore,
calcium carbonate scale is more likely to
occur in hot spa water.

The hot water in spas also makes peo-
ple sweat. The average bather sweats a pint
in just 20 minutes. In addition, the jets in
a spa can scrub off dirt and dead skin very
quickly. All this means that the filter and
chemical sanitizer in a spa have to process
a high percentage of waste. Consequently,
paying close attention to the sanitizer level
is critical in a spa.

If not cared for properly, a spa creates a
perfect incubator for bacteria. Hot water pro-
motes the growth of most types of bacteria.

Smaller volume
Spas contain a much smaller volume of wa-
ter than pools. This fact leads to some oth-
er differences that may not be as obvious.
For one thing, the bather load is heavi-
er for spas because of their much smaller
size. A common load in a spa would have
one person in 100- to 400 gallons of water.

Spa water-care checklist

Here’s a handy checklist of essentials that

service pros say they need for the spas in their

charge:

¢ Anti-foaming agents

® Bromine

e Clarifiers

® Filter cleaners and degreasers
e Scalers

¢ Sodium bisulfate

¢ Sodium carbonate

¢ Sodium dichlor-isocyanurate
® Sequestering agents (aka chelating agents)
¢ Potassium monopersulfate
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Pools tend to have at least 10 times that
amount of water for every swimmer.

Consider this: Two bathers in a
400-gallon spa are roughly equivalent to
150 people in a 30,000-gallon pool.

This significant bather load can de-
crease the sanitizer levels very quickly.
Chemicals need to be measured precisely,
and the water needs to be tested weekly.
Misjudging the required dosage can dras-
tically alter the chemistry in a small vol-
ume of water. For this reason, there are

chemicals specifically designed and la-
beled for treating spas. These lower the
risk of adding too much or not enough of
a particular chemical.

Spas use up the sanitizer residual very
quickly, which is why a higher level of
sanitizer needs to be maintained in spa wa-
ter than in pools. Industry standards reflect
this fact, requiring sanitizer levels to be
higher in spas.

Lastly, the spa’s water volume means
that even small additions of sanitizers and

other chemicals can have an immediate ef-
fect on the pH of the water. If the wrong
amount of a chemical is added to a pool,
there’s a little time before the chemical
circulates throughout the entire system. In
the case of a spa, that reaction time is lost
completely. To avoid equipment damage,
the sanitizer should be measured carefully
and the pH tested frequently.

Author: Joe Sweazy is a national sales manager
at AquaChek/Hach Co. in Elkhart, Ind.

Spa service to-do list

Testing: Test the sanitizer (chlorine or bro-
mine) and pH levels with every visit and adjust
accordingly, so that levels fall within industry
standards. Also test for total alkalinity, calcium
hardness and stabilizer. Once you get consis-
tent results for these variables after several
visits, testing can be reduced to once a month.
Shocking: Because spas are often left cov-
ered when not in use, the right time to shock
depends largely on frequency of operation
and bather load — the higher the tempera-
ture and the larger the load, the more shock-
ing will be necessary to keep the spa sanitized.
Most spa techs agree that at minimum,
a spa should be shocked weekly. Ideally, the
water should be shocked after each time the
spa is used. The choice of a shocking chemical
is a matter of preference. Some prefer mono-
persulfate, because it destroys wastes but does
not cause a large increase in chlorine or bro-
mine levels. Others prefer chlorine, because it
adds extra sanitizer; however, the type of chlo-
rine you use is crucial. Sodium dichlor is a popu-
lar choice because it dissolves rapidly in warmer
water and has a neutral pH. Some stay away
from liquid bleach because of concerns that
salt and hardness level build up too quickly, and
that maintaining pH levels will be a challenge.
Whatever sanitizer you use, proper shock-
ing will help assure clean and sanitary water.
Algae control: If regular shock treatments
don't reduce the algae presence, veteran ser-
vice techs recommend increasing the amount
of chlorine or adding an algaecide to the wa-
ter one hour after shocking. Be sure to follow
product directions carefully because some
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algaecides, if not used properly, can cause
foaming water in spas.

Avoid algaecides that contain ammonia
because they can cause foaming, techs say.
Most experts remind spa owners that sanitizer
and algaecides will take care of the problem,
but if the cover is kept on the spa, algae spores
should never get in there in the first place.

Scale and stain control: Most sequester-
ing agents can control metal staining and scal-
ing in spas. If you're worried about the impact
such chemicals could have on the spa shell,
call the spa manufacturer and ask what's rec-
ommended to remove stains.

Foaming: Several things can cause sudsy
or foamy water in a spa: algaecides, high TDS
levels, soap residue (from clothing or hair) and
improper water balance.

The first step is to make sure the spa
water is balanced. Take the appropriate tests
(pH, TA, calcium) and use the Saturation Index.
Make the necessary adjustments if the water
is unbalanced and see if the foaming subsides.

If you or the customer has been using an

algaecide, check to be sure it is of the non-
foaming variety. If it isn’t, switch to one that is.

Assuming that the water is balanced, the
filter is working efficiently, and the bromine lev-
els are at least 3 ppm, you can also try shocking
with chlorine at 20 ppm. Chlorine will recharge
the combined bromine back into active bro-
mine.

Draining and refilling is another option. If
the water is balanced and no algaecide has
been used, it could be a matter of increasing
draining frequencies. Re-examine the custom-
er’s bather load patterns and use the industry
formula to determine how often the water
should be changed (see sidebar below).

Or, take a preventive approach: In addition
to your defoamer, use a clarifying agent on a
weekly basis; that should keep the foam down.

To drain or not to drain?

For spa-service techs who want to follow
the industry’s standard formula to determine
when to change spa water, here it is:

Gallons in spa = 3 + average daily bathers = number
of days between drainings.

For example, if you have a 500-gallon
spa with an average daily bather load of
two, the formula would work this way:

500 = 3=166.66 / 2 = 83 days

According to the formula, this par-
ticular spa’s water should be drained and
changed approximately every three months.



Spec

I

[ty Chemicals

Product

Why use it

How it works

Algaecide/algaestat

chelated copper compound

colloidal silver

quaternary ammonium

polyquat

Different products treat various algae types, including yellow/mustard, green, brown or black
(actually blue-green). Algaecides kill algae; algaestats proactively inhibit algae growth.

treats all algae types

affects all algae types

effectively treats green algae

affects all algae types, but
treats green algae best

the copper destroys the algae’s ability to consume food by
disrupting enzymatic activity in its cells; the chelating agent
prevents risk of copper staining

works much like copper, starving algae by disrupting its
enzymatic processes

similar to polyquats, but work faster due to their smaller size;
electrical charge isn't compound (quat) as strong as polyquats;
can cause foaming if agitated

its strong, positive electrical charge is attracted to algae, suf
focating it; nonfoaming; also acts as clarifier; less effective on
black and yellow algae

Alternative algae fighters

anhydrous (aqua) ammonia

borate compound

Treat algae and other water problems; may not have EPA registration for this task.

treats yellow/mustard algae
or large green algae blooms

treats algae

acts as a chlorine booster to kill algae from inside out

interferes with algal photosynthesis by disrupting enzymatic activity

Balancers

calcium chloride
carbon dioxide
muriatic acid
sodium bisulfate
sodium bicarbonate

sodium carbonate/soda ash

Help pool water maintain its chemical equilibrium.

calcium level too low

pH level too high

pH level too high

total alkalinity level too high
total alkalinity level too low

pH level too low

increases calcium hardness
lowers pH; raises total alkalinity
reduces pH; lowers alkalinity
reduces pH; lowers alkalinity
increases alkalinity more than pH

raises pH

Clarifiers Bind together tiny particles so they can be filtered or vacuumed out, remedying water cloudiness.

polymer treats hazy water polymers have a positive charge that coagulates particles
chitin treats hazy water shellfish polymer acts as both a flocculant and chelating agent
Defoamers React on surface tension of water, reducing foaming caused by organic contaminants.

Enzymes Break down oily substances so they accumulate in the filter, rather than on the water’s surface

Flocculants Coagulate tiny particles, making them large enough to be vacuumed out; considered filter aids.

aluminum sulfate (alum)

polyaluminum chloride

treats hazy water joins together small particles so they can be vacuumed out

treats hazy water coagulates particles

Metal controllers/
stain removers

chelating agent

sequestering agent

Neutralize the effect of metals in water, appearing to lift metal stains and remove metal discoloration

from water. Chelating agents resolve the problem when it appears; sequestering agents are preventive.
treats metal-discolored water forms a bond with metal ions, allowing them to be filtered out

treats metal-discolored water holds the metals in solution so they don’t precipitate and form

stains
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Building a Buffer

est to maintain; it is the predominant,
naturally occurring form of alkalinity
in tap water. However, cyanurate (from cy-
anuric acid) is also a common buffer in the
water. Borate also can be used as a buffer.
Utilizing each type of alkalinity can help
steer a pool’s pH with increased precision.
Bicarbonate: The cheapest, most con-
venient path to a steady pH is usually bi-
carbonate, also called “bicarb.” In addition
to the naturally occurring bicarbonate al-
kalinity from water, you can add this kind
of alkalinity in the form of sodium bicarb
to increase TA; or, if you're aiming to raise
the pH as well, soda ash.
One reason for using bicarbonate its

Bicarbonate alkalinity is often the easi-

fast results; it dissolves quickly and pro-
vides an immediate buffer. It’s also less
likely to cloud calcium-rich water than the
less expensive, but stronger soda ash.

Bicarbonate is an excellent buffer for
mid-range pH levels.

Cyanurate: With its peak pH resis-
tance of 6.8, cyanuric acid allows you to
create a higher buffering zone for the pool
or spa if necessary.

If enough acid is added to push the pH
past the peak cyanurate resistance of 6.8,
the pool’s bicarbonate alkalinity will still
provide additional buffering through its
greatest strength zone at 6.2. This means
that cyanurates and bicarbonates can work
together as a dual buffering system.

Borate: Another alternative to strict-
ly bicarbonate alkalinity is using sodium
tetraborate, known as “borax,” which can
serve as both an algastat and a buffer. Bo-
rax has an even higher peak resistance
level than cyanurates and bicarbonates.

At normal pH levels, most borax will
transform into boric acid. But borax may
be ideal for trichlor and gas chlorine pools,
whose creation of hydrochloric acid con-
tinually drives down the pH and alkalin-
ity. Trying to reduce the pH level for more
effective sanitation can be especially dif-
ficult in water that’s been heavily treated
with borax. Still, some techs like having
this option, especially with low-pH water
that tends to drift toward the 7.0 mark.
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Servicing with Salt

Here are some tips to help ensure your salt systems achieve peak performance

omeowners nationwide are embrac-
H ing the convenience of salt pools,

but these systems still need to be
monitored by trained technicians. The
most common problem — increased scal-
ing — requires chemical adjustments and
old-fashioned elbow grease. In the mean-
time, a routine check of the salt cell will
uncover most other snags. Even less fre-
quent byproducts of salt pools, such as
corroded decks and equipment, come with
relatively simple solutions. The key lies in
knowing what you’re up against.

Scaling in the ECG
Salt-chlorinated pools are vulnerable to
scale formation for two main reasons.
First, in an electrolytic chlorine genera-
tor (ECG), electricity is created by a nega-
tive electrode called an anode and a positive
electrode called a cathode; the chemical re-
actions around the cathode produce sodium
hydroxide (a strong base) as a byproduct of
the electrolytic chlorine generation process,
and this leads to scaling on the cathode.
Second, not all salt added to pools is 100
percent pure. Within the ECG, tiny chemi-
cal impurities in the salt can break down
into byproducts, such as orthophosphates,
which provide food for algae and can con-
tribute to scaling. Many units come with in-
dicator lights that notify you when it’s time
to check the salt cell for excessive scaling.
To rid the cell of calcium deposits, use a so-
lution that’s one part acid and either two-
or three parts water. Others may opt for a
weaker solution. For heavy calcification,
experts recommend spraying the cells with
water from a hose, to dislodge any scale or
debris. In the most extreme cases, multiple
acid washes and an overnight soak may be
necessary; but this practice risks damage to
the cells, so use it only as a last resort.

Water balance

Weekly doses of muriatic acid are neces-
sary to keep the water’s pH in balance,
and to prevent surface scaling. A chelating
agent also may help prevent calcium from
coming out of solution.

Cloudy water and scaling are telltale
signs of high pH and TA levels. If you de-
tect these symptoms, you’ll want to first
return alkalinity to its proper range of 80-
to 120 ppm. Add muriatic acid or sodium
bisulfate to lower the total alkalinity. The
higher the TA levels, the more difficult it
becomes to change pH. (Remember, pH
greatly varies when TA is low.) Once an
ideal TA level has been reached, consider
keeping an artificially low pH level of 7.2

to compensate for pH rise until your next
service call. A regular dose of muriatic acid
should keep pH and total alkalinity levels
in check.

Calcium hardness

Ideal calcium hardness levels are between
200-400 ppm. Higher levels mean more
calcium is likely leaving the solution,
which will increase scaling — especially
in the ECG. To lower the calcium levels,
simply dilute the water.

Also, consider adding a chelating
agent to combat high hardness. This
chemical will bond to the calcium and
keep it in solution, adding another layer of
protection. However, if the pool is already
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showing calcium deposits, it’s probably
time to deploy the brush.

Clean with care

Removing scale or salt residue is often a
matter of preference. Some use abrasive
media blasting, while others would rather
brush with a muriatic acid solution. Either
way, avoid causing damage to any rock-
work around the pool. Tile soap can take
the paint off of artificial rock, and even
real rocks can become discolored with
acid. When salt comes out of solution, the
safest solution may simply be brushing.

Low chlorine

Though a salt system requires minimal
maintenance, keep in mind that it is often
your sole source of sanitation on this type of
pool, and produces a fixed amount of chlo-
rine per day. If a cell becomes scaled and
electrolysis fails to generate adequate chlo-
rine levels, water chemistry suffers. What's
more, low chlorine readings could indicate
a damaged unit or blown fuse. Thus, regu-
lar inspection and cleaning of the salt cell,
while relatively simple, are essential for ef-
fective maintenance. Still, some types of
scaling, such as phosphate scale, are diffi-
cult to detect visually. That's why it’s im-
portant to use an anti-scalant regularly.

Clogged cells

Provided the pool doesn’t show exceedingly
high hardness levels, the cell shouldn’t re-
quire cleaning more than once or twice a year.
Consider adding a water softener as another
preventive measure against calcification.

Low salt

Ifyou don’t replace the pool’s salt, splash-out
or backwashing eventually will lower your
salinity levels. If salt levels drop too low, the
generator may be unable to produce enough
chlorine. Many units will indicate low salt
levels, often when salinity dips below 2,500
ppm. When adding salt manually, pour it in
the deep end of the pool, and stir it with a
brush to speed up the dissolution. Another
technique involves dissolving the salt in a
5-gallon bucket of water, then pouring it in
as you walk around the pool.
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Corrosion

Galvanic corrosion occurs when two dis-
similar metals come into contact through
an electrolyte solution, namely saltwater.
Though rare, it is seen most often with high
levels of total dissolved solids (TDS). The
TDS level found in salt pools typically is
three times greater than in vessels using tra-
ditional chlorine. Also, make sure any metal
equipment can withstand higher salt levels.

High TDS

Acceptable TDS in a traditionally sani-
tized pool is around 1,500 ppm or lower,
depending on the type of fill water and the
last time the pool was diluted. By contrast,
the water in a salt-chlorinated pool con-
tains 3,000- to 3,500 ppm of dissolved salt,
in addition to the usual TDS of calcium
and other metals. This combination can
take the pool above 5,000 ppm of TDS,
which is increasingly fertile territory for
conductivity and galvanic corrosion.

As a general rule, dilute the pool water
as soon as TDS levels exceed 1,500 over
source or fill water. Most salt systems op-
erate at a salinity level of 3,000 ppm, so
consider dilution at TDS levels above
4,500 ppm. Fortunately, many salt systems

include high-salt indicator lights and self-
regulating mechanisms. When the unit
detects excessive salinity, it shuts down
automatically to avoid damaging the pool.

Salt check
Several systems display salt levels via a
digital readout. However, these readings
measure salt content by the amount of
electrical conductivity of the water, and
the water’s temperature. As a result, you'll
never learn the actual number of chloride
ions present. Outside interference can af-
fect the water’s conductivity and produce
false readings, too. That’s why it’s encour-
aged to verify the system’s reading with an
independent salinity test.

You may also use a test strip, titration
test or electronic meter for salt.

Compatible equipment.

Some products and equipment, such as
aluminum tracks for an automatic pool
cover system, perform poorly in high-salt
conditions. Certain stainless steel filters
also could be at risk because of galvanic
corrosion. Check with the manufacturer to
ensure each product is compatible with a
salt pool.

VOLTAGE IN HIGH-SALT ELECTROLYTE
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Servicing Automatic Covers

How to handle an ailing automatic pool cover

cover market means that you'll likely

encounter them more often on the
route. Because covers keep dirt and debris
out of the pool and allow chlorine residuals
to last longer — thereby making your job
easier — you'll want to do all you can to
keep these service allies in tip-top condition.

Here are some repair tips from experts
to help you keep your customers’ automat-
ic covers in peak operating condition, and
help grow your bottom line as well.

Signiﬁcant growth in the automatic pool

COVER WON'T OPEN/CLOSE

The most common problem with au-
tomatic covers is that they won’t open or
close. When this happens, cover experts
say the first thing to check is the motor
and all its connections.

Often these issues can be settled over
the phone by asking clients a few questions
and having them perform a few simple
tasks. A common culprit could be a tripped
GFCI or breaker. Some of the motors have
reset buttons on them that need to be

checked as well.

Having customers inspect these while
you're on the phone with them could save
you a house call and save the client some
money. Many times, it’s simply a matter of
pushing a button.

If the breakers or reset button don’t
start the motor, techs should make a house
call and look over the motor’s internal
connections.

The first thing to do is disconnect the
key switch and then touch its wires together
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to jump-start it, experts say. If it turns on,
then it’s getting power.

Next, follow the line up to see if there
is a bad wire.

If the key switch doesn’t turn on, then
it's time to check the amperage with a
multimeter to see if power is getting to the
motor in the first place. If not, the prob-
lem may be with the power lines, and the
electric company may need to be notified.
However, if power is getting through and
the motor still doesn’t operate, it’s time to
replace the motor.

One test that techs can attempt is to
try to turn the motor shaft by hand. If you
can’t turn it by hand, electricity won’t
be able to turn it either. It may be seized
up from water damage, which is typically
caused by drain-pit flooding. Flooding oc-
curs when the owner fails to clean off the
cover before opening it, dumping all the
debris in the pit and clogging the drains.

More recently, manufacturers have
been making submersible motors that
won’t break down if they get wet. But even
that extra precaution can’t save every mo-
tor from water damage.

Experts recommend letting the motor
dry out before attempting to work it again.
If it has been dried and still doesn’t work,
it probably needs to be replaced.

Another possibility for a stubborn auto-
matic cover may be a broken shear pin or,
for newer covers, a slipped clutch. Both are
used to prevent a cover from putting pressure
on the system if it malfunctions. A shear pin
is designed to break if the gearing system,
which engages the rope reels, has too much
pressure as it works back and forth.

[t’s important to find out what caused
the shear pin to break, or it’s likely to hap-
pen again and again. Sometimes the pin
breaks just from normal wear and tear. But
a broken pin also is a sign that something
else could be problematic. Excess water on
the cover, dirt in the tracks and pulleys, or
the cover being forced in some way will
make a pin snap.

Another cause could be the cover it-
self. It could just be old and there may not
be enough slack to operate it anymore due
to shrinkage.
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Keeping the cover in prime working order

1. When the rope breaks, the cover’s seams must be
torn open, and then the rope can be replaced. Good
sewing skills come in handy when it’s time to sew
the rope back into place.

2. It’simportant to keep the cover’s track free of de-
bris or it may cause the cover to deploy improperly.
Clean both sides of the track, using a screwdriver to
lift it off the deck to expose the bottom groove and
then spray with the hose.

3. Keep the box (or recessed pit) free of leaves and
other debris. When debris builds up in the box, it

can cause all kinds of mischief, from holes in the
cover to broken ropes.

4. Keep the mechanism (drive assembly, roll-up
tube and motor) well-lubricated. Use marine-grade
grease. A small squirt of grease is all that’s needed
to keep the mechanism shifting properly.

5. Keep the pulleys well-lubricated. However, it’s
very important to use a Teflon-based spray. Grease-
based products such as WD-40 will actually attract
dirt and grit, and cause damage.
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Ripping and tearing are some of the most
common cover problems. This is usually due
to unnecessary stress from water weight, or
people walking across the surface.

A slipped clutch performs a function
similar to that of a shear pin. But rather
than breaking, it slips and prevents the
cover from operating farther. A broken pin
or a slipped clutch also can cause a motor
to make loud grinding noises.

Sometimes a cover opens in a jerky
manner. This may eventually lead to it not
working at all. The culprit behind the un-
steady movement is dirty tracks. To clear
them, take a hose with a high-pressure
nozzle and flush the debris from the tracks.

Another reason an automatic cover
won’t move could be a problem with its
pulley and/or ropes. If you discover one of
the ropes has broken, repairing it isn’t that
difficult, especially if you have some basic
sewing skills.

To repair a broken rope, remove the
cover from the pool. Then, 1 foot from the
front edge of the cover, pull out the stitch-
es that hold in the rope. Seam rippers and
box cutters work well for this job. Cut off
the rope at that point. Insert the new rope
and resew the stitches back together.

When the rope isn’t the troublemaker,
it's often the pulley. The bearings frequent-
ly wear out — and bad pulleys can result in
broken ropes.

OUT OF ALIGNMENT

If the motor, ropes and pulleys seem to
be in good working order, alignment may
be to blame. Ropes can expand over time.
Or they can get tweaked slightly and fall
out of alignment.

To fix the problem, techs suggest loos-
ening or applying more brake on the rope
wheels depending on the situation, or ty-
ing or freeing up a tension spring. This
helps adjust the ropes to the wheels, so
they pull on both at the same time.

Another reason for a cover “running
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out of square” is a buildup of dirt and grime
in the cover's tracks. To solve this problem,
flush the debris from the tracks. Techs recom-
mend that this should be done at least twice
a year, especially in areas with high winds or
where the landscape is not complete.

If the cover is in good shape and its
tracks are clear, the problem may be some-
thing more ominous: a bad installation. A
slightly misshapen rectangular pool, for
example, will cause the cover to operate
irregularly.

Techs should recheck all the track
measurements; it must be a perfect rect-
angle. If you don’t have one, you can never
make the cover run completely straight. In
an underdeck system in which the tracks
are mounted on a large rectangle, the pool
walls need to be similar in size as well.

How can that problem be fixed? The
pool itself needs to be corrected. Other-
wise, you're trying to make it work in a
situation that it’s not designed for.

TEARS AND HOLES

Ripping and tearing are some of the most
common cover problems. This is usually due
to unnecessary stress from water weight, or
people walking across the surface.

Holes also can be caused by chemical
damage. A lower pH level not only bleach-
es the underside of the cover, but it also
can take the elasticity out of the fabric and
shorten its life.

If you're going to work on automatic
covers — any kind of cover, for that mat-
ter — it’s important to keep a patch kit on
your truck.

While big tears likely mean having to
replace the cover, small and modest-sized
holes are easily fixed. Smaller rips can be
repaired by applying a glue patch. You just
clean the surface, put the glue on the cover,

some glue on the patch, and push it down.

A couple of other options: Sew the
patch on or do a vinyl weld. If the cover
fabric is appropriate for a welding repair, it
will require a heat gun, handled by a trained
technician. The fabric around the tear is
heated until it turns to a gel-like substance.
A liquid vinyl is applied to the area until
the hole is gone. It can then be air-brushed
with an opaque pigment to blend in with
the original fabric color. Vinyl welds usu-
ally are requested by high-end clients or
owners of relatively new covers.

LACK OF KNOWLEDGE

Educating pool owners about the prop-
er ways to maintain and operate automatic
covers is the key to avoiding many prob-
lems. Experts advise instructing customers
about the dos and don’ts of automatic cover
operation after installation. Here’s a quick
checklist:

® Maintain pool water at a proper level.
Low levels may prevent the cover from op-
erating.

® Pump excess water off the cover before
opening it. Extra weight may cause a strain
or rips in the ropes.

® Clear debris off the pump and out of the
drains. Do not flood the drain or motor
damage may occur.

* Do not force an automatic cover to open
if it won’t.

® A cover is not designed to be a walkway
from one side of the pool to another. The
product is strong enough to withstand the
weight in an emergency situation, but extra
pressure may cause strain.

Service techs should check on auto-
matic covers about twice a year. They need
to make sure that the systems are running
smoothly and properly, the ropes aren’t
frayed and the pulleys are turning. A drain
should be monitored regularly as well.

Installations also should be serviced for
strength and durability as they age.



Facing the Obstacles

Experts discuss the art of fitting safety covers over and around high-end features
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onsidering the intricacy of some

pools built in the last decade, mea-

suring and installing a safety cover
can become a much more complex proce-
dure than in the past.

Frank Christiana knows this firsthand.
He sometimes goes to extreme lengths to
measure around, say, the front of a large
rock waterfall.

“I have pictures of me hanging upside
down on a waterfall, literally heels over
head to measure a pool,” says Christiana,
owner of Safety Cover Specialists and
Liner Specialists in Holmes, N.Y. “I also
have photos of myself in a kayak, because
sometimes you can’t even hang over the
waterfall, they’re just so large.”

Experts agree that projects containing
raised walls, waterfeatures, caves or any-
thing else that stands above deck level can
be tricky. A number of methods must be
used to measure and secure the cover.

Measuring the cover

When dealing with the obstacles inherent
in a complicated pool, you can’t just set up
two stakes and use the simple A-B triangu-
lation method.

For one, you may need more chalk
marks around the vessel than normal. Any
time the pool’s outline changes direction
— whether for a beach entry, waterfall or
other feature — you'll need one mark on
either side of the element, then at least one
more in the middle, says Brian Balbo, vice
president of sales and marketing at Gorlin
Pools and Spas in Lakehurst, N.J. This last
mark is skipped by many installers, he adds,
but it’s crucial to show how far into the
pool the item protrudes so the area can be
padded properly and the cover attachment
can be determined.

For larger, complex or unusually
shaped features, even more points may be
necessary. When in doubt, add more. Too
many markings will never pose a problem,
but too few can force the cover manufac-
turer to guess the exact dimensions. This
can result in a cover that doesn’t fit.

Measuring complicated pools may also
require more stakes. As usual, each mark
around the pool must be measured from
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Special attention

When you cover a pool that's more complex than the average rectangle,

certain features present their own challenges.

1. Islands
For islands, columns or anything else pro-
truding higher than deck level, you'll need
to order the cover with a boot cut. This
is a hole that accommodates the feature.
A slit runs from the boot cut to the edge
of the cover, and installers will close this
incision with D rings or clips after the
cover is in place. The cover is attached to
the island using a cable assembly or special
hardware provided by the manufacturer.
When measuring the cover, you'll need
to plot out points all around the island,
which may require additional stakes. It’s a
good idea to measure from at least two
sides of the feature.

2. Planters

When a planter sits directly adjacent

to the pool, use extension straps. They
stretch up to 8 feet and are adjustable.
Simply weave them through the foliage,
and anchor them into the deck on the
other side.

3. Caves

When the pool is closed, caves must be
shut off as well. One method of doing
this is to run the cover inside the cave and
attach it with a cable assembly. Another
option is pulling the cover over the cave
opening and anchoring it onto the outside
surface. This requires installing a cable to
hold the bottom part of the cover and an
anchoring system above it.

4. Vanishing edges

These edges can be handled with a version
of either the up-and-over method or cable
assembly. For up-and-over, drape the cover
over the vanishing-edge weir wall, and use
it to envelop the catch basin entirely. The
cable assembly allows you to hook the
cover directly to the back of the vanishing-
edge wall. The advantage here is a cleaner,
more attractive look. But this system also
leaves the catch basin uncovered. Be sure
to explain this to the customer.

Measuring for this feature will be dif-
ferent. For the rest of the aquascape, you
supply the pool measurements. Then the
producer knows how much overlap to
add to the cover so that it sits securely on
the deck. Because vanishing edges are so
unique, you must decide how much overlap
you need around it, and tell the manu-
facturer what size to make the section of
cover that goes over the vanishing edge.

5. Paver decks and lawn

On its own, a regular deck anchor can’t
grab into soil or the soft sand bed under-
neath pavers. Instead, you'll need to install
aluminum tubes into the ground. This
product, provided by the manufacturer,
goes directly in the lawn or between the
pavers. A standard anchor then sinks into
the tube and sits flush with its top.

The tubes measure 7/8 inches in
diameter, but Frank Christiana likes to use
a T-inch drill bit when creating a hole for
them. “With a 7/8-inch hole, if there was
just a little piece of stone sticking out, the
tube would not go into it,” says the owner
of Safety Cover Specialists and Liner
Specialists in Holmes, N.Y. “So we make
it slightly larger to give us enough wiggle
room to get the tube down without cut-
ting it and compromising the integrity.”

Aluminum tubes go down 18 inches,
which may not be deep enough for sand or
loose soils. In that case, take a 3-foot-long
piece of rebar, pound it into the ground
and slide the tube over it, Balbo says.

6. Wood decks
Because wood decks are generally only 2
to 3 inches deep, these surfaces need a
special anchor. Called a wood deck anchor,
it has a flange around the top, with four to
six screws to hold it in place. You'll need
two to three drill bits — at least one for
the main body of the anchor, then another
for the screws.

When ordering the cover, be sure to
let your supplier know the deck is wood.



If the project is a combination of wood and
another material such as concrete, indicate
where the wood begins so the vendor
knows what kinds of hardware to provide.

7. Artificial rock

Some artificial rock is hollow, which will
prevent an anchor from being properly
secured. If the feature is short enough, use
the up-and-over method and anchor it to
the deck.

If you need a cable assembly, there are
two options for setting the eye bolts or
eyelets. The first is to find a place below the
rock to install them. “Instead of going into

the vertical rock wall, we go down into the

deck so the eyelet stands up instead of jut-
ting out toward the cover,” Christiana says.
The other choice is to set the anchors in the
rock using an epoxy.

8. Glass or glazed surfaces

To prevent damage, don't use a regular
rotary hammer to drill into decking material
that has a hard glaze on top. Instead, stick
with a rotary masonry bit. If you have to drill
into glass tile for the cable assembly, use

a glass-cutter drill so the material doesn't
shatter.

9. Rock waterfalls
Choosing how to place the cover around a

stack of rocks is highly subjective. Be sure to
consult with the homeowner. “Sometimes
you have to make a choice and ask the
homeowner, ‘Would you like the cover to be
tucked under that large stone, or would you
like it over that?” Christiana says. They may
want to leave as much of the rock exposed
so they can still enjoy it during winter.

10. Dive rocks

You may decide to tuck the cover under-
neath a dive rock. If so, be sure to order
padding and place it between the rock and
the cover. That way, when the cover flaps in
the wind, it won’t become worn from the
surface of the rock.
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two places. But when a pool is surrounded
by rockwork, planters and the like, profes-
sionals must measure in such a way that the
raised elements don’t get in the way.

“If you use a tape measure and just go
up and over a rock or around a rock, you
won’t get an accurate measurement of that
distance,” Balbo says.

You may have to add more stakes in
order to run the measuring tape cleanly
to every point. “Some pools require an A,
B, C, D and E [for] measurements for the
backsides of bars, rock formations, slides
and waterfalls,” Balbo says.

In these cases, you don’t need to mea-
sure from every stationary point to every
chalk mark. Each chalk mark should be
measured from two stakes. “So if you look
at the points on a piece of paper, normally
you just have a column for A and a column
for B,” Balbo says. “Now you're creating
columns C, D and E, if that’s what it takes.
But column C may only have four points
on it; and column D may only have eight.”

When measuring, remember that the
cover won't just hug the pool perimeter.
Instead, the fabric will overlap onto the
deck by 12- to 18 inches. Provide measure-
ments for anything within that space.

With measurements complete, you
must accurately communicate them to
the manufacturer. Take the extra time to
fill out a printed form, and provide photos
from all angles. This helps verify that you
haven’t left anything out. “Go out and buy
a $100 camera,” Christiana advises. “If you
mess up one $1,500 cover, you'll say, ‘I wish
[ had 15 cameras!”

Finally, dealing with an elevated spa can
trip up a lot of builders. Though it’s tempting
to only measure to the outside of the raised
wall, don’t be fooled. Run the measuring
tape to the inside of the spa, where the water
meets the concrete. Be sure to indicate the
location of all spillways because the manu-
facturer probably will want to include pad-
ding on that section to help protect the cov-
er from the sharp edge created by the weir.

Attaching the cover

When ordering a cover, you must decide
how to attach it to any raised features that
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sit on or near the pool wall. A safety cover
has to be completely secure, but you can’t
rely on straps to do the job. Without cop-
ing and deck to which they can adhere,
you must use a different option. Here are
two methods that work in these situations.

Up and over: Here, the cover is ex-
tended over the obstacle; regular anchors
and straps are attached behind.

While this is the simplest, least expen-
sive solution, there are also drawbacks to
consider. When installed over a higher sur-
face, the cover forms a sort of ramp, allow-
ing dirt, water, debris, snow and ice to slide
down and congregate at the bottom. The ex-
tra weight puts stress on the cover at the spot
where it’s attached to the feature, causing it
to wear prematurely even with padding.

For this reason, cover manufacturers
put limits on up-and-over installations.
Some will go as high as 2 feet, if done in
increments; others cap it at 18 inches.

Bob Huss won’t elevate a cover more
than 12 inches. “We have a lot of wind
in our area and, if you make the cover
too high, debris can blow underneath,”
says the owner of Pool Care Specialists in
Chadds Ford, Pa. “No matter what you do,
you can’t keep the cover tight enough to
stop debris from blowing under.”

Without the right precautions, an up-
and-over cover can wear out in a single sea-
son. It doesn’t lay flat on the deck, so it will
rub against the raised corners and surfaces. If
you choose this type of installation, use the
highest-grade material available, and order
padding for those spots where it will rub.

Pro tip: Use remnants of carpet. When
closing the pool, the carpet can be laid
over raised features, plush side up.

Another problem with elevating the
cover is the gaps that are created along the
sides of the feature. This makes it possible
for children and pets to get inside. It’s im-
portant to close these spaces with a step-
riser kit, wedging triangular-shaped pillows
into the open gaps.

“They have little tabs on them to drill
the anchors into the deck to hold the pil-
low into place,” Christiana explains. The
pillows are filled with pieces of cover scrap
that can be added or removed to help fit

the space tightly.

Cable assembly: For this system, the
cover is clipped to a cable that wraps
around the feature. Raised spas or water-
feature basins receive a separate cover.

To do a cable assembly, first install a se-
ries of lag shields along the pool wall using a
special tamping tool. The shields work like
a Molly screw in a house wall — several
“claws” spread out and firmly grip the wall.

Eye bolts or eyelets (depending on the
manufacturer) then are placed inside the
lag shields. Some can be removed when it’s
time to open the pool, while others remain
in the wall. When positioning these com-
ponents, look for grout joints, darker spots
or other areas where the hardware will be
less conspicuous. This is especially impor-
tant when the pieces are going to stay put
during swim season.

A stainless steel aircraft cable measuring
about a quarter-inch thick then goes through
the eyelets or eye bolts. The cable will be re-
moved each spring when the pool is opened.
The cover attaches to the cable using clips
that the manufacturer sews into the fabric.

Unlike the up-and-over method, this
entire assembly is placed at deck level so
the cover does not envelop the raised fea-
tures. Instead, it attaches along the front
of them and extends one foot on either
side. “Usually, if there is a 10-foot water-
fall, you'll have a 12-foot length of cable,”
Christiana says. “You'll have a 1-foot over-
lap, so it’s basically like wrapping a string
around your belly, where you anchor it by
the back of your hips.”

While man