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INTRODUCTION

Water  chemistry  forms  the
foundation of maintaining healthy
pool environments. Understanding
and managing pool chemistry is
essential for ensuring swimmer
safety, protecting pool surfaces and
equipment, and maintaining water
clarity. Properly balanced water
prevents damage to pool structures,
such as corrosion of metal
components and scaling on
surfaces. It also ensures that
sanitizers function efficiently,
reducing the risk of microbial growth
and algae outbreaks.

Pools often face specific challenges,
including cloudy water caused by
filtration issues or imbalanced
chemicals, scaling from elevated
calcium hardness or pH, and
damage to heaters, pumps, and
plumbing from neglect or improper
maintenance.

These issues
importance  of maintaining a
balanced chemical environment to
sustain pool health.

highlight  the

To enhance understanding,
participants will engage in a group
discussion to identify common water
quality problems in pools and their
potential causes. Additionally, case
studies will provide real-world
examples of pool water imbalances,
allowing participants to analyze root
causes and discuss effective
solutions.
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GLOSSARY OF TERMS

Bromine Bromine is a chemical sanitizer or disinfectant used to Kill
bacteria and algae in pool and spa water. It is effective at
maintaining water clarity and sanitation but does not
eliminate swimmer waste unless combined with an oxidizer.
Bromine is highly susceptible to degradation by direct
sunlight, making it less efficient for outdoor pools unless
protected with stabilizers.

Ideal Concentrations:
. Pools: 2.0 to 4.0 ppm
. Spas: 3.0 to 5.0 ppm

Typically, bromine is introduced into water in the form of
hypobromous acid, a compound of bromine, hydrogen, and
oxygen. This form dissolves in water to sanitize it effectively.
When bromine reacts with nitrogen compounds (e.g., from
swimmer waste), it forms bromamines. Unlike chloramines,
bromamines produce less odour and are less likely to irritate
swimmers, making bromine a preferred choice for indoor
pools and spas.

Calcium The concentration of calcium and magnesium in pool and

Hardness spa water. Proper calcium hardness levels help prevent
equipment corrosion and scaling. The ideal range is 200 to
400 ppm for both pools and spas.

Calcium A type of disinfectant commonly referred to as “cal-hypo.” It
Hypochlorite is the dry form of chlorine and is available in tablet, briquette,
or granular form.

. Effect on pH: Raises water pH from the ideal 7.5 to a
higher range of 8.5 to 11. If the pH becomes too high,
adding muriatic acid through the pool's circulation system
can help lower it.

. Impact on Calcium Levels: Prolonged use may
increase calcium levels, beneficial for soft water but
potentially causing scaling when calcium becomes
excessive.
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GLOSSARY OF TERMS

Chlorine A chemical used as a sanitizer and disinfectant in pool and
spa water. It kills bacteria, algae, and oxidizes ammonia and
nitrogen compounds such as swimmer waste.

Ideal Concentrations:
. Pools: 1.0 to 3.0 ppm
. Spas: 1.5t0 3.0 ppm

Colorimetric A test for chlorine, bromine and pH where the reagent

tests causes a change in color when reacting with the specified
chemical.

Cyanuric acid Cyanuric acid is a chemical stabilizer that reduces the

breakdown of free chlorine in pool or spa water caused by
sunlight. It helps maintain a reserve of "free available"
chlorine, protecting it from UV rays and ensuring consistent
sanitization.

Usage in Pools and Spas:
« Primarily used in outdoor pools due to their direct
exposure to sunlight.
. Not used in spas because spas are usually covered.

Presence in Chlorine Products:
Cyanuric acid is found in certain solid chlorine sanitizers,
such as trichlor and dichlor:

- Dichlor: Contains 57% cyanuric acid by weight.

. Trichlor: Contains 54% cyanuric acid by weight.

Application:

. Can be added as a supplement or used through chlorine
products that already contain cyanuric acid.

. It is recommended only for outdoor pools that use
chlorine as the primary disinfectant.

. Proper use of cyanuric acid ensures the longevity and
effectiveness of chlorine in maintaining clean and safe
pool water.
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GLOSSARY OF TERMS

Dichlor Dichlor (sodium dichloroisocyanurate) is a dry, fast-
dissolving tablet used as a disinfectant for pools and spas. It
has a nearly neutral pH of 6.7, making it suitable for
applications where pH control is a concern.

Key Properties:
. Highly water-soluble.
- Contains cyanuric acid, providing stabilization against UV
breakdown of chlorine.
. Often used for superchlorination in vinyl-lined pools to
prevent damage to the liner.

Usage in Spas and Pools:
. Effective for spas where precise pH balance is critical.
« Commonly used in outdoor pools to maintain chlorine
levels.

Safety Considerations:
- Dichlor is a hazardous oxidizing chemical and must be
handled with care.
. Proper storage and usage instructions should always be
followed to prevent accidents.

Dichlor's combination of solubility, stabilization, and
moderate pH impact makes it a versatile choice for
maintaining clean and balanced water in pools and spas.

DPD A test method for measuring chlorine or bromine levels in
water. It uses a colour change indicator to separately
measure free available chlorine and combined chlorine

End-point The color change that occurs in a test sample when drops of
reaction a reagent are added. The number of drops corresponds to a
measurable result.

Free available The active, killing form of chlorine available in pool or spa
chlorine water for sanitization.
Week 6A: Pool Water Chemistry | Learner Guide 6
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GLOSSARY OF TERMS

Lithium A granular chlorine disinfectant known for dissolving quickly
hypochlorite in water, often used in pools and spas.

A strong liquid acid commonly used to reduce pH and total
alkalinity levels in pools. Not recommended for use in spas
due to its strength.

Muriatic acid

OoTO A test method for chlorine or bromine levels using a colour
change indicator. This method does not differentiate
between free available chlorine and combined chlorine.

Oxidizers Oxidizers complement sanitizers by targeting pollutants such
as sweat, body oils, shampoos, soap, and urine. While
oxidizers work slowly and are less efficient at eliminating
waste, they break down the structure of these contaminants,
making them easier for sanitizers to eliminate. The sanitizers
can then attack and kill the organisms.

A highly reactive gas that acts as a sanitizer and oxidizer. It

Sedeliiz cannot create a sanitizer residual and requires additional
disinfectants for complete sanitization.
Parts per A unit of measurement used to quantify levels of chemicals
million(ppm) in pool and spa water, including chlorine, bromine, total
alkalinity, calcium hardness, and total dissolved solids.
pH A measure of the acidity or basicity of pool and spa water.
Ideal Range:
. Pools: 7.4 10 7.6
. Spas: 7.2t0 7.8
Phenol red A common reagent used in pH testing, which indicates pH
levels through colour changes.
Week 6A: Pool Water Chemistry | Learner Guide 7
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GLOSSARY OF TERMS

Salt Used in saltwater systems, it produces chlorine when passed
through an electrolytic cell. Each system takes a specific
amount of salt depending on what brand you're working with
and selling. Proper salt levels depend on the manufacturer
but you can start from 1200 to 4000 ppm.

Sanitizers Sanitizers, also known as disinfectants, are essential for
keeping pool and spa water clean and safe. They work by
eliminating contaminants and preventing the growth of
harmful microorganisms. To be effective, sanitizers must
always be present in the water at a minimum concentration,
known as a residual.

When adding a sanitizer, ensure there is enough to kill
existing contaminants and maintain a residual that
neutralizes dirt, debris, and germs between treatments.

Sanitizers While chlorine and bromine are the most common sanitizers,
Alternative there are alternative methods worth considering:
1. Ozone (see ozone)
2. lonizers: This system introduces silver and copper ions
into the water through circulation. lonizers are effective
sanitizers but require the addition of an oxidizer for complete
disinfection.

These alternatives can enhance water care, particularly
when used alongside traditional sanitizers, to achieve
optimal water quality.

Scale Deposits on pool or spa walls caused by high levels of

formation calcium hardness, total dissolved solids, pH, and total
alkalinity.

Shocking The process of adding a large dose of chlorine or another

chemical to rapidly increase the amount of free available
sanitizer, clearing contaminants and combined chlorine.

Soda ash A chemical used to raise pH and total alkalinity levels in
pools. Not recommended for spas.

Sodium Commonly known as baking soda, it is used to raise pH and
bicarbonate total alkalinity in pools and spa.
Week 6A: Pool Water Chemistry | Learner Guide 8
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GLOSSARY OF TERMS

Sodium
hypochlorite

Test strips

Titration test

Total alkalinity

Total dissolved

Often called “liquid chlorine” widely used as a disinfectant in
pools and spas.

. Available Chlorine Content: 10-12%
. pH Level: 13 (high, alkaline).

To balance, muriatic acid or CO, can be added to lower the pH.

Chemically treated strips that test for free and total chlorine,
bromine, pH, calcium hardness, total alkalinity, and cyanuric
acid.. Simply dip them into the water and read the reactions.
These strips can test free available and total chlorine, bromine,
pH, calcium hardness, total alkalinity and cyanuric acid.

A testing method for acid and base demand, total alkalinity,
and calcium hardness. It involves adding drops of a reagent
to achieve a colour change, correlating with a measurement.

The buffering capacity of water, which protects against
sudden pH changes.
Ideal Range:

. Pools: 80 to 140 ppm
. Spas: 80 to 120 ppm

The total concentration of dissolved materials in water.

solids
Ideal Range:
. Pools: 0 to 8,000 ppm
. Spas: 0to 2500 ppm
Week 6A: Pool Water Chemistry | Learner Guide 9
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GLOSSARY OF TERMS

Trichlor This disinfectant, commonly known as trichlor, is available in
dry tablet or stick form and is introduced into pool or spa
water using an erosion feeder. It is a highly effective chlorine
source, but it requires careful handling due to its
classification as a Class | oxidizer. Trichlor can accelerate
combustion and, if contaminated, may ignite.

Effect on pH:

Trichlor has a low pH of 2.8-3.5, making it acidic. Regular
use can lower the pH of pool or spa water, requiring
adjustments  with  sodium carbonate or  sodium
sesquicarbonate to maintain a balanced pH.

Stabilization:

Trichlor produces cyanuric acid, which stabilizes chlorine against
UV degradation. However, excessive cyanuric acid levels can
reduce chlorine’s effectiveness and cause water cloudiness.

Maintenance Tip:

To ensure proper water balance, regular testing is essential.
Monitoring pH, chlorine, and cyanuric acid levels helps
maintain clear, sanitized water and prevents potential issues
related to overuse or imbalance.

Always follow safety guidelines when handling trichlor to
ensure safe and effective use.

Turbidity tests Tu_rbidjty tests are used to measure the amount of cyanuric
acid in pool or spa water. The test reagent creates
cloudiness in the sample, and the degree of visibility (or
clarity of a reference dot in the test vial) is compared to the
manufacturer's chart to determine the cyanuric acid level.

Water balance Water balance is achieved when all key chemical elements
—pH, total alkalinity, calcium hardness, and total dissolved
solids—are within their recommended ranges. Maintaining
this balance ensures safe, clear, and comfortable water for
users.

Week 6A: Pool Water Chemistry | Learner Guide 10
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BALANCING WATER AND
ITS IMPORTANCE

In order to have effective disinfection,
you must make sure that your water is
“pbalanced.” This means that all
chemical parameters need to be kept
within the required limits.

Understanding water balance is essential
for maintaining pool health. Key
parameters, including pH, alkalinity,
calcium hardness, and sanitizer levels,
must be monitored and adjusted to ensure
safe and effective water conditions. When
water is unbalanced, it can lead to
problems such as corrosion of metal
components, scaling on tiles and
equipment, and algae growth, which poses
health risks to swimmers. Neglecting water
balance also results in long-term costs due
to equipment damage and the need for
corrective measures.

For pools, balancing water is not only
about chemical adjustments but also
about understanding how external
factors like environmental exposure,
heavy usage, and weather conditions
impact water chemistry. Participants will
learn to diagnose and correct
imbalances by using tools like water
balance calculators and interpreting test
results.

To reinforce these concepts, a
demonstration will show how to use a
water balance calculator for pools,
followed by a role-playing activity where
participants will diagnose and resolve
hypothetical unbalanced water
scenarios.

INTRODUCTION TO POOL
WATER CHEMISTRY AND
MAINTENANCE

Pool water chemistry is the
foundation of maintaining a safe,
comfortable, and enjoyable
swimming environment.  Proper
management of key parameters—
such as pH, alkalinity, calcium
hardness, and sanitizer levels—
ensures water clarity, eliminates
harmful microorganisms, and
protects pool surfaces and
equipment. Chlorination remains the
most widely used method of pool
sanitation, effectively destroying
bacteria, viruses, and algae while
oxidizing organic contaminants.
Balancing pH and alkalinity
optimizes chemical efficiency and
minimizes irritation for swimmers,
while maintaining calcium hardness
prevents scaling and corrosion.

S~
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Pool water chemistry is a critical
aspect of maintaining a safe,
comfortable, and enjoyable
swimming environment. Properly
balanced pool chemistry ensures
water clarity, prevents equipment
damage, and minimizes health risks
for swimmers.

Pools are typically larger than spas,
designed for recreational,
therapeutic, or competitive activities.
Their chemical requirements reflect
their size, usage, and environmental
exposure. The following section
presents an in-depth exploration of
each key component.

Maintaining pool water chemistry
involves balancing multiple factors to
ensure  safety, comfort, and
longevity. By understanding and
addressing these components—
water volume and turnover,
temperature, sanitizers, pH,
alkalinity, calcium hardness, and
shock treatments—pool owners can
create an optimal swimming
environment that meets Dboth
recreational and practical needs.

The need to treat water has been
widely accepted for a long time.
Sanitation, especially, is recognized
as a means of controlling
communicable diseases. The pool
operator is expected to provide safe,
clean water for bathers.

More recently, however, the
importance of mineral saturation, or

‘water balance” as it is more
popularly known, is recognized by
those responsible for maintaining the
pool and equipment. Water can
become aggressive and destroy
pools with corrosion, or it can
become scaling and damage the
pool with mineral deposits.

WATER VOLUME AND
TURNOVER

Pools generally contain thousands to
tens of thousands of gallons of
water, creating a unique dynamic for
chemical management. The large
water volume provides inherent
stability to the system, as changes in
chemical concentrations are diluted
over a larger body of water.

However, it also means that
chemical adjustments take longer to
distribute evenly, and problems like
algae growth or contamination can
become widespread if not addressed
promptly.

Week 6A: Pool Water Chemistry | Learner Guide
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The volume of water in pools ranges from
thousands to tens of thousands of
gallons, creating a dynamic that is both
beneficial and challenging for chemical
management. The large water volume
provides natural stability, as changes in
chemical concentrations are diluted
across a greater mass of water. This
stability makes pools less susceptible to
sudden imbalances compared to spas,
which have significantly smaller volumes.

However, this large size also means
that when imbalances occur, they can
take longer to correct and may affect the
entire system if not addressed promptly.

One critical metric for understanding
pool water management is the turnover
rate, which measures the time it takes
for the entire volume of water to
circulate through the filtration system.
For pools, the turnover rate is typically
6-8 hours, depending on the pool size
and the capacity of the pump and filter.
This slower turnover rate reflects the
sheer volume of water being managed
but highlights the importance of efficient
circulation systems.

High-performance pumps and filtration
systems are essential for maintaining
water clarity, removing debris, and
ensuring consistent chemical distribution.

Effective circulation is key to
preventing localized imbalances that
could lead to problems like algae
growth, cloudy water, or uneven
sanitizer levels. Pool water moves
through the pump and filtration
system, where debris and
contaminants are removed.

Filters, which may use sand,
cartridges, or diatomaceous earth
(DE), play a vital role in trapping
particles and keeping the water
clean.

Properly placed return jets ensure
that the filtered water re-enters the
pool evenly, minimizing the risk of
"dead zones" where water may
stagnate.

Despite the inherent stability of large
volumes, pools are not immune to
chemical imbalances. Issues like
algae growth, contamination, or
chemical degradation can become
widespread if circulation and
filtration systems are not properly
maintained. Routine maintenance,
including cleaning filters, skimming
debris, and vacuuming the pool
floor, helps ensure that water
remains clear and chemicals are
distributed evenly.

Week 6A: Pool Water Chemistry | Learner Guide
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TEMPERATURE

The temperature of pool water plays
a pivotal role in chemical stability
and microbial control. Most pools are
maintained between 78°F and 82°F
(26°C to 28°C), which are the ideal
temperatures that provide comfort
for swimmers while minimizing the
conditions that promote the growth
of bacteria and algae. These
microorganisms thrive in warmer
environments, so maintaining this
temperature range is essential for
maintaining a safe and hygienic
swimming environment.

The lower temperature slows down
chemical reactions, reducing the rate
at which chlorine dissipates or pH
fluctuates.

One of the key advantages of lower
water temperatures is their impact
on chemical reactions. At cooler
temperatures, the rate of chemical
reactions slows down, reducing the
degradation of sanitizers like

chlorine and helping to stabilize pH
levels.

This creates an
manageable

more

inherently
environment for pool
maintenance, as chemical levels remain
more consistent over time.

In contrast, spas, which are maintained at
significantly higher temperatures, require
more frequent adjustments due to the
accelerated rate of chemical changes and
microbial activity.

Certain specialized pools, such as those
designed for therapy or rehabilitation, may
operate at slightly higher temperatures to
accommodate specific needs.

These pools are typically maintained in a
temperature range that is warm enough to
relax muscles and joints but still cooler than
spa water, which minimizes the demand for
additional chemical treatments.

For such pools, increased vigilance in
testing and adjusting chemical levels is
required to maintain balance.

Week 6A: Pool Water Chemistry | Learner Guide 14
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Outdoor pools face additional challenges due
to environmental exposure.

Prolonged sunlight and heat can raise water
temperatures, leading to more rapid chlorine
degradation and increasing the potential for
microbial growth.

Similarly, cooler weather can slow microbial
activity, reducing the need for sanitizers but
potentially affecting water circulation and
overall chemical distribution.

Seasonal changes require pool owners to
regularly monitor and adjust chemical levels to
account for fluctuations in temperature and
environmental conditions.

Pool covers are a valuable tool for managing
temperature-related challenges.

Week 6A: Pool Water Chemistry | Learner Guide
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They can reduce heat loss during
cooler nights, limiting the energy
needed to reheat the water, and
minimize solar heating during the day.

Additionally, covers help retain
moisture, reducing evaporation and
the need for frequent refilling, which
can impact chemical balance.

Outdoor pools may experience
temperature fluctuations due to
weather  conditions, which can
influence chemical stability. Regular
monitoring is necessary to adjust
chemical levels in response to
seasonal changes or prolonged
exposure to heat and sunlight.

INTRODUCTION TO
SANITIZERS AND
TESTING WATER

Sanitizers are essential for keeping
pool water free from harmful
microorganisms, ensuring it remains
hygienic and safe for swimmers.
Common sanitizers include chlorine,
available in liquid, granular, and tablet
forms, as well as alternative systems
such as saltwater chlorinators,
ultraviolet (UV) systems, and ozone
generators. Each type has its benefits
and challenges, depending on the
pool’s size, usage, and location.
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In pools, maintaining proper sanitizer levels
is vital. Low sanitizer levels can lead to
algae growth and pose health risks, while
excessive levels can cause corrosion and

accelerate equipment wear.

Pools with high bather loads, organic debris,
and exposure to sunlight require careful
management to ensure that sanitizer levels
remain within the ideal range.

Participants will learn how to address these
challenges through regular testing, proper
dosing, and supplemental sanitation
methods.

The session will also cover issues caused
by sanitizer imbalances, including reduced
effectiveness due to UV degradation,
chloramine formation, and equipment
damage.

Through guided activities, participants will

analyze scenarios involving sanitizer
problems and propose  appropriate
solutions.

Week 6A: Pool Water Chemistry | Learner Guide

TESTING THE WATER

It is ideal that each licensed pool or spa
have a diethyl-p-phenylediamine (DPD)
test kit. Keep these guidelines in mind
when using the test kit.

Read directions. Not all test kits are
the same. Before using your test kit,
read all directions.

Store in cool, dark place. The
testing chemicals in some kits have
an adverse reaction to high or low
temperatures and light. Keeping the
kit closed and in a cool area will help
the chemicals remain accurate.

Keep equipment clean. Debris, dust, or
foreign chemicals may cause the testing
equipment to give a false reading. Keep
the kit closed when not in use.

Do not mix test kits. Some kits use
different reagents or  different
strengths of reagents. You should only
use the reagents made for your kit and
follow the testing directions for that kit.

Replace reagents yearly. The
reagents used in testing can go bad,
so replacing them yearly will ensure
that they will work accurately, with
proper care. Read the directions for
your kit to see if you need to replace
the reagents more often.

You must be able to measure these
factors:

e +1 (613) 735-6845 9 enrollmentsepoolandspatradeschool.com

Chlorine (or bromine)
pH

Total alkalinity
Cyanuric acid

Water temperature
Clarity
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TIPS WHEN TESTING
THE WATER

. Test pools upon opening and at
least once every four hours.

. Spas and pools with automatic
chemical controllers must be
manually tested every 12 hours
and prior to opening.

« Take water sample away from
inlets and outlets.

chemical
completely

« Make sure all
treatments have
dissolved and mixed.

. Test logs must be kept on file for
at least 2 years.

. Calibrate your thermometer
regularly to ensure accurate
readings.

If water is not tested and properly
balanced, the chance for growth of a
waterborne illness in the water is
increased.

SANITIZERS

Sanitization is a fundamental aspect of
pool water maintenance, ensuring that
water remains hygienic, clear, and safe
for swimmers. Proper sanitization
prevents the growth of harmful
microorganisms such as bacteria, viruses,
and algae, which can compromise the
safety and usability of the pool.

Chlorine has been the cornerstone of pool
sanitization for decades, but alternative
systems are increasingly being adopted,
offering various benefits depending on the
pool’s needs and environment.

CHLORINE: THE MOST
COMMON SANITIZER

Chlorine is the most widely used sanitizer
in both residential and commercial pools.
It is highly effective at killing bacteria,
viruses, and algae, making it a reliable
and versatile choice. Chlorine levels in
pools are typically maintained between 1-
3 parts per million (ppm), which provides
a balance between efficacy and swimmer
comfort. When properly maintained,
chlorine keeps the water free of
pathogens while minimizing irritation to
swimmers' eyes and skin.

Chlorine operates by breaking down into
hypochlorous acid (HOCI) and
hypochlorite ions (OCI-) in water.

Hypochlorous acid is the primary active
agent, attacking and destroying the cell
walls of microorganisms, effectively
neutralizing them. This process also
oxidizes organic contaminants such as
sweat, body oils, and sunscreen, helping
to maintain water clarity.

Week 6A: Pool Water Chemistry | Learner Guide
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STABILIZING CHLORINE
IN OUTDOOR POOLS

Outdoor pools are particularly
vulnerable to chlorine degradation
due to exposure to ultraviolet (UV)
rays from the sun. UV radiation
rapidly breaks down chlorine
molecules, reducing their sanitizing
effectiveness. To address this issue,
cyanuric acid is commonly added as
a stabilizer. Cyanuric acid bonds
with chlorine molecules, shielding
them from UV rays and significantly
slowing the degradation process.

When cyanuric acid is used, chlorine
levels remain effective for a longer
period, reducing the need for
frequent reapplication. However,
cyanuric acid levels must also be
carefully monitored, as excessive
levels can reduce chlorine's ability to
sanitize effectively. The ideal range
for cyanuric acid in pools is 30-50
ppm. Balancing stabilizer levels is
essential to maintaining a
sanitization system that is both
efficient and cost-effective.

CHALLENGES OF
CHLORINE-BASED
SYSTEMS

While chlorine is highly effective, it
does come with some challenges.
Improperly  maintained  chlorine
levels can lead to issues such as:

« Chloramines Formation: When
chlorine reacts with nitrogen-
containing compounds (e.g.,
sweat or urine), it forms
chloramines. Chloramines cause
the characteristic “chlorine smell”
often associated with pools and
can irritate the skin, eyes, and
respiratory  system. Regular
shocking of the pool helps
eliminate  chloramines  and
restore free chlorine levels.

. Skin and Eye Irritation:
Although rare at proper levels,
excessive chlorine can cause
irritation for swimmers,
especially those with sensitive
skin or allergies.

. Storage and Handling:

Chlorine  products can be
hazardous to store and handle,
requiring proper safety protocols.

Week 6A: Pool Water Chemistry | Learner Guide
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ALTERNATIVE
SANITIZATION SYSTEMS
In recent years, alternative

sanitization systems have gained
popularity, offering options that are
gentler on swimmers and reduce
chemical reliance. These systems
include:

SALTWATER CHLORINATORS

Saltwater systems generate chlorine
through  electrolysis.  Pool  water
containing dissolved salt passes
through a chlorinator, which converts
the salt into chlorine. This process
provides consistent sanitization without
the need for manually adding chlorine.

Saltwater pools typically have lower
chlorine levels, around 1 - 3 ppm, which
reduces the risk of skin and eye
irritation. Additionally, the water feels
softer and more pleasant to swim in.

While saltwater systems have higher
upfront costs, they can reduce the need
for chemical purchases over time.
However, you're still going to need to
balance the alkalinity and calcium
hardness levels. So, you're still going to
use all your other chemicals. They're
just taking care of the chlorine for you.

UV DISINFECTION SYSTEMS

Ultraviolet (UV) sanitization systems
use high-intensity UV light to Kill
microorganisms by disrupting their
DNA. Water passes through a UV
chamber where it is exposed to the
light, effectively neutralizing bacteria,
viruses, and algae.

UV systems are highly effective as
secondary sanitizers, reducing the
amount of chlorine needed.
However, they do .

not provide residual o
sanitization, meaning 3
chlorine or another -

sanitizer is still required '
OZONE GENERATORS

for ongoing protection.

Ozone (O,) is a powerful oxidizer
that eliminates microorganisms and
organic contaminants. Ozone
generators inject ozone gas into the
water, providing strong disinfection
without the need for high levels of
chlorine.

Ozone systems are highly effective
in killing bacteria and breaking down
contaminants but, like UV systems,
do not leave a residual sanitizer in
the water.
Chlorine or
bromine is still
needed in small
amounts for long-
term protection.
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MINERAL-BASED SYSTEMS

Mineral sanitization systems use
elements like silver and copper,
which have natural antimicrobial
properties. These systems reduce
the need for chlorine by releasing
ions into the water that Kill
microorganisms and inhibit algae
growth.

Mineral systems are often used in
conjunction with chlorine, allowing
for a lower overall chlorine
concentration.

CHOOSING THE RIGHT
SANITIZATION SYSTEM

Selecting the best sanitization
system depends on several factors,
including pool size, usage patterns,
budget, and environmental
considerations. While chlorine
remains the most accessible and
effective option for most pools,
alternative systems offer benefits
such as lower chemical usage,
reduced maintenance, and improved
swimmer comfort.

REGULAR TESTING AND
MAINTENANCE

Regardless of the sanitization system
used, regular testing and maintenance
are essential to ensure effective water
treatment. Pool owners should test
water chemistry at least twice a week,
monitoring sanitizer levels, pH,
alkalinity, and stabilizer concentrations.
Automatic chemical controllers and
testing kits can simplify this process,
providing real-time data and precise
adjustments.

In  conclusion, sanitization is the
backbone of pool water maintenance,
ensuring a safe and enjoyable
experience for swimmers. Chlorine’s
effectiveness and affordability make it
the most widely used sanitizer, but
alternative systems such as saltwater
chlorinators, UV disinfection, and ozone
generators are valuable options for
reducing chemical use and enhancing
swimmer comfort. By carefully selecting
and maintaining the right sanitization
system, pool owners can achieve a
clean, healthy, and inviting swimming
environment.
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PH AND ALKALINITY

Maintaining the correct pH and
alkalinity levels in pool water is vital
for ensuring swimmer comfort, the
effectiveness of sanitizers, and the
protection of pool surfaces and
equipment. The chemical balance of
pool water hinges on these
parameters, as they influence water
quality, equipment longevity, and the
overall swimming experience.

UNDERSTANDING PH
AND ITS IMPORTANCE

The pH of pool water measures its
level of acidity or alkalinity on a
scale of 0 to 14, with 7 being neutral.
A pH level below 7 is acidic, while a
level above 7 is alkaline. For
swimming pools, the ideal pH range
is 7.4 to 7.6, as this closely aligns
with the natural pH of human eyes
and skin. Maintaining this range
provides several benefits:

Swimmer Comfort: A pH range of
7.4 to 7.6 minimizes eye and skin
irritation, creating a more enjoyable
swimming experience.

Chemical Efficacy: Sanitizers like
chlorine perform optimally within this
range, effectively killing bacteria,
viruses, and algae.

Equipment Protection: Balanced pH
prevents damage to pool surfaces,
plumbing, and metal fixtures caused
by corrosion or scaling.

Week 6A: Pool Water Chemistry | Learner Guide

EFFECTS OF PH
IMBALANCES

Low pH (Acidic Water):
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Corrosion: Acidic water corrodes
metal components such as ladders,
pumps, heaters, and even pool
lighting. Over time, this can lead to
expensive repairs or replacements.

Surface Damage: Acidic conditions
can erode plaster or concrete
surfaces, causing rough textures

that are uncomfortable for
swimmers.
Sanitizer Overuse: Chlorine

dissipates quickly in acidic water,
requiring higher doses to maintain
proper sanitization levels.

Swimmer Discomfort: Low pH
water often causes redness and
irritation to swimmers' eyes and skin.
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High pH (Alkaline Water):

. Scaling: Excessively high pH
leads to calcium scaling on pool
surfaces, plumbing, and
equipment. These deposits can
clog pipes, reduce filter efficiency,
and damage heaters.

. Cloudy Water: High pH levels
increase the likelihood of cloudy
water, reducing the visual appeal
and clarity of the pool.

« Reduced Sanitizer Efficiency:
Chlorine becomes less effective at
higher pH levels, leaving the pool
vulnerable to microbial growth and
requiring higher chlorine doses to
achieve the same results.

TOTAL ALKALINITY:
A PH BUFFER

Total alkalinity (TA) is the measure of
alkaline substances, such as
bicarbonates, carbonates, and
hydroxides, in the pool water. These
substances act as a buffer, stabilizing
pH levels and preventing rapid
fluctuations. The recommended range
for total alkalinity is 80-120 ppm.

BENEFITS OF PROPER
ALKALINITY LEVELS

pH Stability: Adequate alkalinity
prevents sudden shifts in pH caused by
external factors, such as the addition of
chemicals, rain, or organic
contaminants introduced by swimmers.

280 —
260 —
240 — Prob'le.ms of high 1.- pH not properly adjusted
220 — alkalinity 2.- Cloudy water
Tot.a I- 200 — 3.- High pH levels
Alkalinity ;g9 175 ppm
(ppm CaCO,) 160
140 IDEAL RANGE
120
100 . 100 ppm
20 Problems of low ; Etjrit:s?;':n Sl
60 alkalinity 3:— Low pH levels
40 4.- Irritated eyes
20 5.- Green water
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Protection of Surfaces and
Equipment: Proper alkalinity levels
prevent the water from becoming too
aggressive (low alkalinity) or overly
scaling (high alkalinity), protecting
the integrity of pool surfaces and
mechanical components.

Chemical Balance: Balanced
alkalinity ensures that chlorine
remains effective, reducing chemical
waste and maintenance costs.

ADJUSTING PH AND
ALKALINITY

Maintaining balanced pH and
alkalinity requires regular testing and
careful adjustments.

Pool owners or operators should test
these parameters at least twice a
week using test strips, liquid reagent
kits, or digital testing devices.

Raising pH:

When the pH drops below 7.4, it can
be increased using  sodium
carbonate (soda ash).

This chemical raises pH levels
without significantly affecting total
alkalinity.

Lowering pH:

If the pH exceeds 7.6, it can be
lowered using muriatic acid or
sodium bisulfate (dry acid). These
acids reduce pH and alkalinity, so
careful dosing is required to avoid
overcorrection.

Increasing Alkalinity:

When total alkalinity is too low (below 80 ppm),
sodium bicarbonate (baking soda) can be added to
raise it. Sodium bicarbonate increases alkalinity
with minimal impact on pH.

Decreasing Alkalinity:

High alkalinity (above 120 ppm) can be reduced
using muriatic acid. However, lowering alkalinity
without drastically affecting pH requires a slow and
methodical process, often called “acid demand”
adjustment.

THE RELATIONSHIP BETWEEN
PH AND ALKALINITY

pH and alkalinity are interdependent, and changes to
one often affect the other. For example:

. Raising alkalinity with sodium bicarbonate can
slightly increase pH.

. Lowering alkalinity with acid may also reduce
pH, requiring subsequent adjustments.

Maintaining balance requires understanding this
relationship and using appropriate chemicals in
calculated doses. Automated chemical control
systems, available for both residential and
commercial pools, simplify this process by
continuously monitoring and adjusting pH and
alkalinity in real-time.
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Maintaining balance requires
understanding this relationship and
using appropriate chemicals in
calculated doses. Automated
chemical control systems, available
for both residential and commercial
pools, simplify this process by
continuously monitoring and adjusting
pH and alkalinity in real-time.

MONITORING AND
MAINTENANCE BEST
PRACTICES

Effective management of pH and
alkalinity begins with consistent
testing.

Pool owners should test water
chemistry at least twice a week
using reliable methods, such as
liquid reagent kits, digital meters, or
test strips.

After adding chemicals, it s
essential to retest the water to
confirm that the desired adjustments
have been achieved.

For commercial pools, daily testing
may be required to ensure
compliance with health and safety
regulations.

The ideal pH range of 7.4 to 7.6 and alkalinity
range of 80-120 ppm provide swimmer
comfort, protect equipment, and maximize the
efficacy of sanitizers like chlorine.

Regular testing and careful adjustments are
crucial to maintaining this balance, ensuring
the pool remains a safe, inviting, and enjoyable
space for all users.

CALCIUM HARDNESS

Calcium hardness is a vital aspect of pool
water chemistry, protecting pool surfaces and
equipment while maintaining water quality.

Keeping calcium levels within the
recommended range of 200-400 ppm prevents
corrosion and scaling, ensuring the pool
remains safe, functional, and visually
appealing.
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chemical

Regular testing, proper
adjustments, and an understanding of
the pool's surface material are
essential to managing calcium
hardness effectively. By prioritizing
this critical parameter, pool owners
can avoid costly maintenance issues
and enjoy a  well-maintained
swimming environment.

CALCIUM HARDNESS IN
POOL CHEMISTRY

Calcium hardness, which measures
the concentration of dissolved
calcium ions in pool water, is a
fundamental aspect of maintaining
balanced pool chemistry. Calcium
levels play a crucial role in protecting
the integrity of pool surfaces and
equipment while ensuring water
clarity and comfort for swimmers.

The ideal range for calcium hardness
in pool water is 200-400 parts per
million (ppm), although this range can
vary slightly depending on the type of
pool surface. Managing calcium
hardness is critical to preventing two
common problems: scaling, caused
by high calcium levels, and corrosion,
caused by low calcium levels.

Understanding Calcium
Hardness

Calcium is naturally present in water
and is one of the primary minerals
that contribute to water hardness. In
pool water, the concentration of
calcium ions determines how "hard"
or "soft" the water is. Properly
balanced calcium hardness levels
help maintain a stable environment,
minimizing the risk of damage to pool
surfaces, plumbing, and equipment.

1.- Formation of limescale

2.- Calcium build-up in filters

420 3.- Cloudy water
390 ) 4.- Heat exchanger less efficient
360 L CURERMIEY 5 - Reduced circulation

CERSRMEIEIER 6 - Pool shell becomes rough

Calcium 339 7.- Irritated eyes

hardness 300 300 ppm

(ppm CaCo;,) 27°
240 —
210 —
180 —
150

IDEAL RANGE

175 ppm

1.- Damage to pool shell
2.- Water becomes corrosive

Problems of low
120 levels of hardness
90

60
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The Role of Calcium
Hardness in Pool Water

Calcium hardness affects both the
water chemistry and the physical
condition of the pool. It interacts with
other factors, such as pH and total
alkalinity, to maintain water balance.
Improper calcium levels can upset
this balance, leading to scaling or
corrosion.  Additionally,  calcium
hardness influences the Langelier
Saturation Index (LSI), a
mathematical formula used to predict
whether the water will be corrosive,
scaling, or balanced. The LSI takes
into account calcium hardness, pH,
alkalinity, temperature, and total
dissolved solids to assess water
conditions.

The Importance of Proper
Calcium Levels

1. Low Calcium Hardness (Soft
Water): Low calcium hardness,
typically below 200 ppm, causes the
water to become aggressive or
"hungry." This condition means the
water lacks sufficient calcium and
will attempt to obtain it by dissolving
calcium from pool surfaces and
other materials.

The effects of low calcium hardness
include:

« Corrosion of  Surfaces and
Equipment: Soft water leaches
minerals from concrete, plaster, or tile
grout, leading to etching, pitting, and
weakening of these surfaces. Over
time, this can result in expensive
repairs or the need for resurfacing.

. Damage to Pool Fixtures: Metal
components, such as ladders, railings,
and pumps, can corrode when
exposed to soft water, reducing their
lifespan.

. Water Imbalance: Low calcium levels
can make it difficult to stabilize other
chemical parameters, such as pH and
alkalinity, leading to further
complications.

2. High Calcium Hardness (Hard Water):
High calcium hardness, typically above
400 ppm, leads to excessive calcium in the
water, resulting in precipitation.
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« Scaling: Calcium precipitates as
scale on pool surfaces, plumbing,
and equipment, creating a rough,
chalky residue. Scaling can clog
pipes, reduce filter efficiency, and
damage heaters by reducing heat
exchange efficiency.

« Cloudy Water: High calcium
levels can cause calcium
carbonate to precipitate, making
the water appear cloudy or
murky.

+ Aesthetic Issues: Scale
deposits are unsightly and can be
challenging to remove, detracting
from the pool's appearance and
making surfaces uncomfortable
for swimmers.

The Impact of Pool Surface
Material

The recommended calcium
hardness level can vary depending
on the type of pool surface.
Concrete and plaster pools are
particularly susceptible to damage
from low calcium hardness, as these
materials contain calcium
compounds that can be leached by
soft water. Maintaining calcium
hardness closer to the upper end of
the recommended range (350-400
ppm) is essential to protect these
surfaces from etching and pitting. In
contrast, vinyl-lined and fiberglass
pools are less affected by low
calcium hardness because these
materials do not contain calcium.

calcium

For
hardness levels at the lower end of the

these types of pools,

range (200-250 ppm) are generally
sufficient. However, high calcium levels
can still cause scaling and cloudy water,
so regular monitoring is crucial
regardless of the pool surface material.

Adjusting Calcium Hardness

Managing calcium hardness requires
regular testing and careful adjustments
to keep levels within the ideal range.
Testing should be done weekly,
especially in areas with naturally hard or
soft water.

Raising Calcium Hardness: When
calcium hardness levels are too low,
calcium chloride is added to the water.
Calcium chloride is a highly soluble
compound that rapidly increases calcium
levels. The amount required depends on
the pool size and the current calcium
concentration.

Lowering Calcium Hardness: Reducing
calcium hardness is more challenging, as
there are no chemicals that directly lower
calcium levels.
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Instead, pool owners must partially
drain and refill the pool with fresh water
that has a lower calcium concentration.
In areas with hard water, this process
may need to be repeated periodically to
prevent long-term scaling issues.

Note, however, that pool owners must
consider the possible side effects of
draining the pool down. For example, a
vinyl liner pool with high ground water
will actually start floating without taking
a whole lot of water out of it.

Hence, pool owners need to be careful
about how much water to take out, what
time to take it out, and if it will cause
more damage than simply lowering the
calcium hardness level.

Preventing Calcium-Related
Problems

Proactive measures can help prevent
issues caused by imbalanced calcium
hardness levels. Pool owners should
focus on maintaining a stable chemical
environment and taking steps to mitigate
external factors that influence calcium
levels. For example, high evaporation
rates can concentrate calcium in the
water, requiring additional adjustments.
Using a pool cover reduces evaporation
and helps maintain consistent water
chemistry.

Interplay with Other Chemical
Parameters

Calcium hardness interacts with pH,
alkalinity, and temperature to influence
water balance. High pH or alkalinity
increases the likelihood of calcium
scaling, while low pH can exacerbate the
corrosive effects of low calcium hardness.

Temperature also plays a role, as warmer water
promotes the precipitation of calcium carbonate.
Understanding these relationships and regularly
testing all chemical parameters helps maintain
a balanced and healthy pool environment.

SHOCK TREATMENTS IN
POOL MAINTENANCE

Shock treatments are a routine part of pool
maintenance, designed to oxidize organic
matter, eliminate chloramines, and restore
sanitizer levels.

Shock treatments are an essential aspect of
maintaining a healthy, clean, and inviting pool
environment. These treatments involve the
application of a concentrated dose of an
oxidizing agent, typically chlorine, to the pool
water. The primary objectives of shock
treatments are to oxidize organic matter,
eliminate chloramines, and restore sanitizer
levels to their optimal range. Shock
treatments are a preventive and corrective
measure that safeguards water quality and
prevents the growth of harmful
microorganisms. This process is critical for
maintaining the safety and comfort of
swimmers and ensuring that the pool remains
aesthetically pleasing and operationally
efficient.
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The chemical most commonly used for shock
treatments is calcium hypochlorite, a highly
effective chlorine-based compound.

Calcium hypochlorite releases a high
concentration of free chlorine when dissolved
in water, delivering a powerful sanitizing effect.

It is widely preferred because it acts quickly to
break down organic contaminants and
neutralize pathogens.

Other oxidizing agents, such as sodium
hypochlorite or non-chlorine shock treatments
(e.g., potassium monopersulfate), may also be
used depending on the pool's specific needs
and circumstances.

Chlorine-based shocks are particularly
effective at addressing microbial
contamination, while non-chlorine alternatives
are ideal for pools with light usage or when
immediate re-entry into the pool is required.

Week 6A: Pool Water Chemistry | Learner Guide
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SHOCK TREATMENT

Superchlorination, often called “shocking,”
is a method of adding a larger dose of
chlorine.

This dose should be 10 times the amount
of combined chlorine, subtracting the
existing free chlorine, to achieve
breakpoint chlorination.

This results in the elimination of combined
chlorine and increases the free chlorine
level.

Free chlorine is 25 times more effective
than combined chlorine.

Therefore, superchlorination causes a
decrease in bacteria and algae growth.

Combined Chlorine x 10 - Existing Free
Chlorine = Break Point

During swimming season, superchlorinate
as needed when the combined chlorine
level exceeds 0.4 ppm.

At all times, combined chlorine levels
should remain below 1.0 ppm. Because
free chlorine levels above 5 ppm can
cause irritation to swimmers, swimming
should be limited until the free chlorine
level drops below 5 ppm.

It is best to superchlorinate after hours to
allow the disinfectant to properly circulate.
If there is a fecal-related accident at your
pool, close and shock the pool.
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Purpose of Shock Treatments

Shock treatments involve applying a
concentrated dose of an oxidizing
agent, typically chlorine, to pool water.

The primary objectives are to oxidize
organic matter, eliminate chloramines,
and restore sanitizer levels to maintain
a healthy, clean, and inviting pool
environment.

Benefits of Shock Treatments

Shock treatments serve as both a
preventive and corrective measure,
safeguarding water quality, preventing
harmful microorganism growth, and
ensuring swimmer safety and comfort.

Common Chemicals Used

Calcium hypochlorite is the most
widely used chlorine-based compound
for shock treatments, as it releases a
high concentration of free chlorine to
quickly oxidize contaminants and
neutralize  pathogens. Alternatives
include sodium hypochlorite and non-
chlorine treatments like potassium

monopersulfate, which are suitable for
lighter usage or when immediate pool
re-entry is required.

Frequency of Shock Treatments

Regular shock treatments should be
performed  weekly or  bi-weekly,
depending on pool usage, environmental
factors, and water quality. Additional
shocks may be necessary after heavy
use, rainstorms, or significant debris
accumulation.

Role in Managing Chloramines

Chloramines, formed when chlorine
reacts with organic compounds, can
cause eye and skin irritation, unpleasant
odours, and reduced sanitizer
effectiveness.

Shock treatments eliminate chloramines,
restoring free chlorine levels and
ensuring a safe swimming environment.

Prevention of Algae Growth

Shock treatments prevent and combat
algae growth by delivering a
concentrated dose of chlorine to destroy
algae cells. This helps maintain water
clarity and prevents costly algae bloom
remediation.

Oxidizing Organic Matter

Organic debris like leaves, grass,
insects, and sunscreen residue can
consume chlorine, leading to cloudiness
and odours.

Shock treatments oxidize these
contaminants, improving water quality
and reducing strain on filtration systems.

Week 6A: Pool Water Chemistry | Learner Guide 30

(:) www.poolandspatradeschool.com



Industry Precourse Basics:
Your Gateway to the Pool and Spa Profession

How to Perform Shock
Treatments

1. Test the water for chlorine, pH,
and alkalinity levels. Adjust the pH to
7.2-74 for optimal chlorine
effectiveness.

2. Measure and apply the correct
amount of shock product based on
the pool’s volume and contamination
level.

3. Distribute the shock evenly across
the pool surface to ensure thorough
treatment.

4. Run the circulation system to mix
chemicals and speed up the
oxidation process.

5. Wait for chlorine levels to stabilize
between 1-3 ppm before allowing
swimmers to re-enter the pool.

Proactive Maintenance

Regular shock treatments prevent
issues like algae blooms, cloudy
water, and unpleasant odours. They
also reduce long-term maintenance
costs by minimizing filter clogs and
equipment damage.

Commercial Pool
Applications

For high-usage pools, such as those
in public or commercial facilities,
shock treatments are essential for
meeting hygiene standards,
preventing waterborne illnesses, and
ensuring regulatory compliance.

Summary

Shock treatments are a vital part of
pool maintenance, addressing water
quality challenges by oxidizing
organic matter, eliminating
chloramines, and restoring sanitizer
levels.

Regular shocking not only protects
equipment but also ensures a safe,
clean, and enjoyable swimming
experience.

The frequency of shock treatments
depends on several factors,
including the pool's usage patterns,
environmental exposure, and water
quality. In general, pools should be
shocked weekly or bi-weekly to
maintain water clarity and prevent
the buildup of contaminants.

However, pools subjected to heavy
bather loads, significant debris
accumulation, or unusual weather
conditions may require more
frequent shocking.
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For example, after a rainstorm,
debris, and pollutants from the
surrounding environment can enter
the pool, diluting sanitizer levels and
introducing organic matter that can
fuel algae growth.

In such cases, an immediate shock
treatment is recommended to
restore chemical balance and
prevent potential problems.

Shock treatments are particularly
critical for addressing chloramines,
which are byproducts of chlorine
reacting with organic compounds
such as sweat, body oils, and urine.
Chloramines are responsible for the
distinctive "chlorine smell" often
associated with pools and can cause
irritation to swimmers’ eyes and skin.

Furthermore, chloramines
significantly reduce the effectiveness
of free chlorine as a sanitizer,
leaving the pool vulnerable to
microbial contamination.

By oxidizing these compounds,
shock treatments eliminate
chloramines and restore the pool's
free chlorine levels, ensuring a clean
and safe swimming environment.

Another important benefit of shock
treatments is their ability to prevent
and combat algae growth. Algae can
proliferate rapidly in pools, especially
when sanitizer levels drop or pH and
alkalinity become imbalanced.

Shock treatments deliver a
concentrated dose of chlorine that

destroys algae cells, halting their
growth and preventing them from
turning the pool water green or
cloudy. This proactive approach not
only maintains water clarity but also
reduces the likelihood of more
severe algae blooms, which can be
challenging and costly to address.

In addition to managing chloramines
and algae, shock treatments play a
crucial role in oxidizing organic
matter. Organic debris, such as
leaves, grass, insects, and even
sunscreen residue, can accumulate
in the pool over time. These
contaminants consume chlorine as
they break down, depleting sanitizer
levels and potentially leading to
water cloudiness or unpleasant
odours. Shock treatments effectively
oxidize this organic matter, breaking
it down into harmless byproducts
that are filtered out by the pool’s
circulation system. This process not
only improves water quality but also
reduces the strain on the pool's
filtration equipment.

Week 6A: Pool Water Chemistry | Learner Guide

e +1 (613) 735-6845 @ enrollmentsepoolandspatradeschool.com

(:) www.poolandspatradeschool.com



Industry Precourse Basics:
Your Gateway to the Pool and Spa Profession

Your ticket to employment

To perform a shock treatment
effectively, it is important to follow
proper procedures and safety
protocols. The first step is to test the
water to determine the current levels
of chlorine, pH, and alkalinity. The
pH level should be adjusted to fall
within the optimal range of 7.2 to 7.4
before applying the shock treatment,
as chlorine is most effective at this
pH.

Next, the appropriate amount of
shock product is measured based on
the pool's volume and the severity of
the contamination. It is crucial to
distribute the shock treatment evenly
across the pool surface to ensure
thorough coverage and avoid
localized overconcentration.

During the shock treatment process,
the pool's circulation system should
be running to facilitate the even
distribution of chemicals and
expedite the oxidation of

contaminants. Swimmers should not
enter the pool until chlorine levels
return to a safe range, typically
between 1-3 parts per million (ppm).

Depending on the type of shock treatment
used and the water's initial condition, this
waiting period may range from several hours
to overnight.

Shock treatments are not only a reactive
measure but also a preventive tool that can
significantly reduce long-term maintenance
costs and effort. By maintaining regular
shock treatments as part of a
comprehensive pool care routine, pool
owners can prevent many common
problems, including algae blooms, cloudy
water, and unpleasant odours. Additionally,
shock treatments extend the life of pool
equipment by reducing the buildup of
contaminants that can clog filters and
damage pumps.

For pools with heavy usage, such as those
in commercial or public facilities, shock
treatments are an indispensable part of
maintaining water safety and compliance
with health regulations. Regular shocking
ensures that the pool meets hygiene
standards, protecting swimmers from
waterborne illnesses and maintaining a
positive reputation for the facility.
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In conclusion, shock treatments are
a vital component of pool
maintenance, ensuring that water
remains clean, safe, and inviting. By
oxidizing organic matter, eliminating
chloramines, and restoring sanitizer
levels, shock treatments address
many of the challenges associated
with pool ownership.

Whether performed weekly, bi-
weekly, or as needed, this process
helps prevent common water quality
issues, protect equipment, and
enhance the overall swimming
experience. Through proper
execution and regular scheduling,
shock treatments contribute to the
long-term health and enjoyment of
the pool.

WATER REPLACEMENT

Unlike spas, pool water is rarely
replaced in its entirety due to the
large volume.

Instead, water loss occurs gradually
through evaporation, splash-out, and
backwashing of filters. Regular
topping off with fresh water is
sufficient to compensate for these
losses.

Take note that over time, the
accumulation of dissolved solids—
from sweat, body oils, and chemicals
—can affect water quality. Partial
draining and refilling may be
necessary to dilute these solids and
restore balance.

Water Replacement in Pools

Water replacement is an essential, yet
often overlooked, aspect of maintaining a
pool’s water chemistry.

Unlike spas, which require frequent full
water changes due to their smaller
volume and higher  contaminant
concentration, pools rarely undergo
complete draining.

This is primarily due to their larger size,
which makes full water replacement time-
consuming and costly.

Instead, water in pools is managed
through regular loss and replenishment
processes that naturally occur during
routine use and maintenance.

Understanding the factors contributing to
water loss and the strategies for effective
replacement is crucial for long-term pool
health.

Week 6A: Pool Water Chemistry | Learner Guide 34

e +1 (613) 735-6845 @ enrollmentsepoolandspatradeschool.com

(:) www.poolandspatradeschool.com



Industry Precourse Basics:
Your Gateway to the Pool and Spa Profession

Your ticket to employment

Natural Water Loss:
Evaporation, Splash-Out,
and Backwashing

The most common causes of water loss
in pools are evaporation, splash-out,
and backwashing of filters.

Evaporation: Evaporation is a
continuous process that depends on
factors such as temperature, humidity,
and wind. Warmer climates and high
temperatures accelerate evaporation
rates, leading to more significant water
loss. Outdoor pools exposed to direct
sunlight can lose up to several inches of
water each week during the summer
months. Pool covers can significantly
reduce evaporation by shielding the
water from direct sunlight and limiting
exposure to air currents.

Splash-Out: Splash-out occurs during
regular pool use when swimmers
displace water over the edges of the
pool. Activities like diving, playing
games, or frequent use by a large
number of swimmers can lead to
noticeable water loss. While this is a
natural part of pool use, excessive
splash-out may require more frequent
water replacement to compensate for
the lost volume.

Backwashing Filters: Backwashing, a
routine process for cleaning sand and
diatomaceous earth (DE) filters,
involves reversing water flow to flush
out trapped debris. While backwashing
is essential for maintaining filtration
efficiency, it also results in the removal
of several gallons of water from the
pool. After backwashing, the pool needs
to be topped off with fresh water to
restore its original level.

The Role of Dissolved Solids
in Water Replacement

Over time, the accumulation of
dissolved solids in pool water
necessitates partial water
replacement. These dissolved solids
come from various sources, including:

Sweat and Body Oils: Swimmers
introduce organic contaminants such
as sweat, oils, and sunscreen into the
pool. While sanitizers like chlorine
break down these substances, they
leave  behind  byproducts that
contribute to the total dissolved solids
(TDS).

Chemicals: Repeated use of chlorine,
stabilizers, and other pool chemicals
adds to the TDS levels. Overuse or
improper dosing of chemicals can lead
to imbalances that affect water clarity
and sanitizer efficiency.

Environmental Factors: Outdoor
pools are exposed to environmental
debris, including leaves, dust, and
pollen. Rainwater can also alter water
chemistry by diluting chemical levels
and introducing impurities.

As TDS levels increase, the water
becomes harder to balance
chemically, and problems like cloudy
water, scaling, or corrosion may arise.
When TDS levels reach a critical
point, partial draining and refilling with
fresh water become necessary to
dilute these solids and restore
chemical balance.
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Partial vs. Complete Water
Replacement

While pools rarely require full
draining, partial water replacement is
a routine and effective method for
maintaining water quality. Partial
replacement  involves  draining
10-30% of the pool's water and
refilling it with fresh, clean water.

This process helps dilute
accumulated contaminants,
dissolved solids, and excess
chemicals, making it easier to

stabilize pH, alkalinity, and sanitizer
levels.

Complete water replacement may be
needed in extreme cases, such as
after severe algae blooms, chemical
imbalances  that  cannot be
corrected, or prolonged neglect.
However, draining a pool entirely
poses risks, especially for in-ground
pools. The weight of the water helps
stabilize the pool structure against
external forces, such as
groundwater pressure. Draining the
pool without proper precautions can
lead to structural damage, including
cracks or even lifting of the pool from

its foundation.
: Y

Seasonal Considerations and
Water Management

The frequency and extent of water
replacement can vary based on
seasonal factors and regional
climate. For instance, pools in arid
regions with high evaporation rates
may require more frequent topping
off. Conversely, pools in rainy
climates might experience dilution
from heavy rainfall, affecting water
chemistry and necessitating
adjustments.

Seasonal maintenance, such as
winterizing pools in colder regions,
often includes lowering water levels
to accommodate the expansion of
ice. In these cases, water levels are
restored during the spring opening
process, effectively functioning as a
partial water replacement.
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Practical Tips for Efficient
Water Replacement

1. Monitor Water Levels: Regularly
check water levels and refill as
needed to maintain optimal levels for
the pump and skimmer to function
effectively.

2. Use Pool Covers: Reduce
evaporation by using a pool cover
when the pool is not in use. Solar
covers also help retain heat, reducing
heating costs.

3. Minimize Splash-Out: Encourage
swimmers to avoid excessive
splashing and rough play to reduce
water loss.

4. Maintain Filters: Avoid excessive
backwashing by cleaning filters
according to the manufacturer's
recommendations and replacing filter
media as needed.

5. Track TDS Levels: Test TDS
levels regularly and schedule partial
water replacements when they exceed
recommended limits (typically 1,500
ppm or higher).

In conclusion, while pools do not
require frequent full water
replacement like spas, managing
water loss and replenishment is vital
for maintaining chemical balance,
water clarity, and overall pool health.
By understanding the causes of water
loss and implementing effective water
management strategies, pool owners
can ensure a safe, efficient, and
enjoyable swimming environment.

Maintenance Frequency

Pools are generally less demanding in
terms of daily maintenance compared to
spas, but consistent upkeep is crucial.
Weekly testing of water chemistry,
including pH, alkalinity, and sanitizer
levels, ensures that imbalances are
caught and corrected promptly. Filters
should be cleaned regularly to maintain
optimal filtration and circulation.
Outdoor pools, in particular, require
additional care to remove debris such
as leaves and insects.

Seasonal maintenance, including
winterization for pools in colder
climates, helps protect equipment and
preserve water quality during periods of
inactivity. A well-maintained pool not
only ensures swimmer safety but also
extends the lifespan of the pool
structure and its components.

Your goalshere are watersanitation and
waterbalance. In otherwords, you want
your levels of sanitizers (such as
chlorine or bromine) and your levels of
pH, total alkalinity, water hardness and
total dissolved solids to all fall within
acceptable limits.
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CHLORINATION

Chlorination is the backbone of pool
sanitation, providing a reliable and
effective means of keeping pool
water clean, safe, and enjoyable. By
generating free available chlorine in
the form of hypochlorous acid and
hypochlorite ions, chlorination
delivers powerful sanitation and
oxidation  capabilities.  Whether
applied as gas, liquid, or solid
compounds, chlorine remains the
most trusted and widely used
method for treating pool water. With
proper management of pH, stabilizer
levels, and chlorine dosage, this
time-tested method continues to be
the gold standard for maintaining
pool water quality.

Chlorination in Pool
Sanitation

Chlorination is the most widely used
method of pool water sanitation,
recognized for its effectiveness,
affordability, and reliability. It
involves introducing chlorine into the
water to kill harmful microorganisms,
oxidize impurities, and maintain a
clean and safe swimming
environment. While other methods of
sanitation, such as bromine, iodine,
ozone, ultraviolet (UV) light, and
metallic compounds like silver and
copper, are also employed in
specific ~ scenarios,  chlorination
remains the most universally
accepted and utilized method for
treating pool water.

The Chemistry of
Chlorination

When chlorine is added to water,
whether in the form of gas, liquid, or
solid compounds, it reacts with water
to form two primary chemical
species: hypochlorous acid (HOCI)
and hypochlorite ions (OCI).
Together, these two forms constitute
free available chlorine (FAC), which
is the active sanitizing agent in pool
water. FAC is responsible for the
disinfection and oxidation processes
that maintain water quality.

Hypochlorous acid (HOCI): HOCI
is the most potent and effective form
of chlorine for kiling harmful
organisms and oxidizing impurities.
It is a highly reactive and powerful
chemical that rapidly attacks
bacteria, algae, fungi, viruses, and
other pathogens. HOCI works by
penetrating the cell walls of
microorganisms, disrupting their
internal processes, and rendering
them inactive or dead.
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Hypochlorite ions (OCI-): OCI- is a
weaker form of chlorine, less
effective at sanitization and oxidation
compared to HOCI.

The balance between HOCI and
OCI- in pool water depends on the
water’s pH.

At lower pH levels (ideal for pools,
around 7.4 to 7.6), more HOCI is
present, maximizing sanitization
efficiency. At higher pH levels, the
proportion of OCI- increases,
reducing the effectiveness of
chlorine.

In summary, maintaining pool water
chemistry is a multifaceted process
that balances chemical, physical, and
environmental factors.

From water volume and turnover to
pH stability and sanitizer efficacy,
each aspect plays a critical role in
creatihng a safe and enjoyable
swimming experience.

By adhering to regular maintenance
routines and  monitoring  key
parameters, pool owners can ensure
their water remains clear, balanced,
and inviting.
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NEXT STEPS

Now that you have finished reading this Learner Guide, follow these
steps to continue your learning:

Complete Your Action Plan

Refer to your journal and document your key takeaways.

Outline how you will apply this knowledge in practice.

Prepare for the Knowledge Exam

Review the exam section to understand the format and expectations.
Ensure you have covered all key concepts before attempting the exam.
Complete the Practical Exam Tasks

Refer to the practical exam section for task instructions.

Follow the guidelines to demonstrate your skills effectively.

If you have any questions, refer back to the manual or seek assistance
from your trainer.
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