Best Practices for Chlorine Gas Safety in
Municipal Swimming Pools

This comprehensive guide outlines essential safety protocols for municipal swimming pool workers handling chlorine gas.
While chlorine is vital for pool sanitation, it presents significant health risks when improperly managed. The following
sections detail the properties of chlorine gas, health hazards of exposure, safe handling procedures, proper storage
requirements, ventilation standards, emergency response protocols, and staff training recommendations. By implementing
these best practices, pool facilities can protect their workers while maintaining safe, clean swimming environments for the

public.
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Understanding Chlorine Gas and Its

Formation in Pools

Chlorine gas is a toxic substance with distinctive
characteristics that pool workers must recognize. This
greenish-yellow gas has a strong, pungent odor and is
heavier than air, causing it to collect in low-lying areas
where it poses serious inhalation hazards. Understanding
how and why chlorine gas forms is the first step in

preventing dangerous exposure incidents.

Chlorine gas most commonly forms in pool environments
when chlorine chemicals mix with acids or when pool
water pH drops below 6.8. This chemical reaction can
happen rapidly, creating a potentially life-threatening
situation within minutes if proper safety protocols aren't

followed.

Chlorine-Acid Mixing

Direct combination of chlorine products with muriatic
acid or other acidic chemicals creates immediate gas

release.

Poor Ventilation

Shock treatments performed in enclosed spaces
without adequate air circulation increase gas

concentration.

® Never mix chlorine products with acids,

ammonia, or other chemicals. Each chemical
should have its own dedicated measuring and
handling equipment.

2

Low pH Conditions

Over-chlorination combined with acidic water (pH

below 6.8) can trigger chlorine gas formation.

Improper Storage

Storing chlorine products near acids or ammonia-based

chemicals creates risk of accidental mixing.
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Health Effects of Chlorine Gas Exposure

Chl

orine gas exposure presents significant health risks to pool workers, with severity depending on both concentration

levels and exposure duration. Even brief contact with low concentrations can cause uncomfortable symptoms, while

prolonged or high-concentration exposure may result in permanent injury or death.

89 ©

Respiratory Effects Eye Irritation Skin Contact

e Coughing and throat irritation e Redness and burning sensation e Dryness and irritation

o Chest tightness and difficulty o Excessive tearing and blurred o Rashes and dermatitis
breathing vision e Chemical burns with higher

Wheezing and bronchospasm o Potential for corneal damage concentrations

Risk of pulmonary edema (fluid

Risk of temporary or permanent

Prolonged sensitization to

in lungs) vision impairment chlorine compounds

"Severe chlorine gas exposure can lead to systemic effects including circulatory problems, nausea, vomiting, and in

extreme cases, respiratory failure. Symptoms may develop immediately or be delayed up to 24 hours after exposure.”
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Safe Handling and Use of Chlorine
Chemicals

Proper handling procedures are essential when working
with chlorine chemicals. The buddy system is a
fundamental safety practice—never work alone when
handling chlorine products. This ensures immediate
assistance in case of exposure or spills. Additionally, pool
workers must be thoroughly trained on manufacturer
instructions and relevant government standards

governing hazardous chemical handling.

Always add chemicals to water, never water to chemicals,

as this can cause violent reactions. When diluting or

mixing chlorine products, use clean, dry equipment
specifically designated for that chemical to prevent cross-

contamination.

Required Personal Safe Handling Equipment Maintenance
Protective Equipment Procedures T
e Chemical-resistant gloves o Work in well-ventilated areas dosing systems

(neoprene or nitrile)

o Splash-proof goggles or face
shield

e Chemical-resistant apron or
coveralls

e Appropriate respiratory
protection (N95 minimum,

SCBA for high-risk tasks)

e Chemical-resistant footwear

Open containers slowly and

away from face

Use mechanical means (scoops,

pumps) to transfer chemicals

Never mix different chlorine

products together

Follow specified dilution ratios

exactly

o Calibrate testing equipment

frequently

e C(lean and store tools properly

after use

e Replace worn or damaged

equipment immediately

¢ Maintain detailed maintenance

logs
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Proper Storage and Chemical Management

Appropriate chemical storage is critical for preventing accidental chlorine gas formation. Pool chemicals must be stored

according to compatibility, with chlorine products completely separated from acids, ammonia-based products, and

combustible materials. Even small amounts of these substances mixing can trigger dangerous reactions.

Storage Location
Requirements

Cool, dry area (below
95°F/35°C)
Well-ventilated space with

mechanical air exchange

Away from direct sunlight and

heat sources

Secured against unauthorized

access

Above potential flood levels

Container Management

Keep all chemicals in original,

labeled containers

Store liquid chlorine products

below solid products

Place containers on spill

containment pallets

Ensure lids are tightly sealed

when not in use

Rotate stock using First In,
First Out (FIFO) principle

Inventory Best Practices

Maintain detailed chemical

inventory logs

Post clear Safety Data Sheets
(SDS) for all products

Order only what will be used

within 6 months

Conduct weekly storage area

inspections

Document all inspections and

corrective actions

/N Never spray water on chlorine leaks or spills. This can accelerate the reaction and increase gas release. Use

appropriate dry cleanup methods according to the specific chemical's SDS.
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Ventilation and Pool Area Safety Measures

Proper ventilation is essential for preventing chlorine gas

accumulation in indoor pool facilities. ASHRAE standards

recommend a minimum of 4-6 air changes per hour for

indoor pool areas, with exhaust intakes positioned near the

pool surface where chlorine gas naturally collects.
Ventilation systems should include both mechanical and

natural components with emergency backup power.

Regular maintenance of ventilation systems is critical,
including cleaning air handlers, replacing filters, and
testing exhaust fan operation. Ventilation effectiveness
should be verified through periodic air quality testing and

documented in facility maintenance records.

PH Level 4

Free Chlorine

Combined Chlorine

Air Changes/Hour

Emergency Equipment

Install emergency eyewash stations
and safety showers within 10
seconds' travel time from chemical
handling areas. Test weekly and

document operation.

]

Monitoring Systems

Install chlorine gas detectors in
chemical storage and pool
equipment rooms. Set alarms to

trigger at 0.5 ppm and integrate

with building automation systems.

gy

Water Testing

Test water chemistry at least 3
times daily. Record pH, free
chlorine, combined chlorine, and
total alkalinity levels. Calibrate

testing equipment weekly.
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Emergency Response and First Aid

Procedures

Despite preventive measures, chlorine gas emergencies can occur. Having a comprehensive emergency response plan is

essential for minimizing injury and preventing fatalities. This plan should detail evacuation procedures, emergency

contacts, and specific response protocols for different exposure scenarios. The diagram below is an example of a generic

emergency plan - follow your employer's safe work procedures.

Initial Response 1

e Activate facility alarm system

e Evacuate all personnel from affected area

e Increase ventilation if safe to do so 2 First Aid Measures

e Notify emergency services (911) e Move victims to fresh air immediately

e Remove contaminated clothing

Medical Treatment 3

e Provide oxygen if available and trained
e Do not attempt to neutralize chemicals
o Transfer care to emergency medical services

e Provide SDS to medical personnel

e Flush affected eyes/skin with water for 15+

minutes

e Monitor for respiratory distress

4 Follow-Up Actions

e Document incident details

e Conduct post-incident analysis

e Implement corrective measures

e Revise emergency procedures if needed

Exposure Level Symptoms

Mild Eye/throat irritation, coughing

Moderate Persistent cough, chest tightness,
difficulty breathing

Severe Severe respiratory distress, bluish

skin coloration, confusion

Required Action

Fresh air, monitor for worsening

symptoms

Fresh air, eye/skin flushing, medical

evaluation

Emergency medical treatment,

possible hospitalization
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Training, Education, and Best Practice

Implementation

Comprehensive training is the foundation of an effective
chlorine safety program. All pool staff who work with or
near chlorine chemicals must receive initial and ongoing
education about hazards, safe handling procedures, and
emergency response. Training should be practical and
include hands-on components where staff demonstrate

proper techniques.

Documentation is essential for both compliance and
continuous improvement. Maintain detailed records of all
training sessions, safety drills, incident reports, and
corrective actions. These records should be regularly
reviewed to identify trends and areas for improvement in

facility safety protocols.

Certification

Ensure all staff have appropriate and current professional credentials.

Basic Training

E Provide comprehensive initial training on chemical hazards, PPE use, and

safe handling procedures.

Refresher Courses

! Conduct quarterly refresher training and annual full recertification to

maintain skills and knowledge.

Emergency Drills

evacuation, first aid, and communication procedures.

Documentation

Maintain complete records of all training, drills,
incidents, and corrective actions for regulatory

compliance.

Practice emergency response scenarios monthly, including

© Public Education: Educate pool users about showering before swimming and proper pool etiquette. This

reduces organic contaminants that combine with chlorine to form irritating compounds and decreases the need

for higher chemical doses.
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