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The Recreational Water and Air 
Quality Committee assists staff in 
developing and maintaining 
authoritative information regarding 
chemical products, processes and 
devices that affect water quality 
maintenance and safety of swimming 
pools, spas and hot tubs. 

Role of the RWAQC

Presenter Notes
Presentation Notes
The committee uses authoritative scientific data and research and sound engineering practices in its development of all PHTA information, publications, and standards. 

It assists staff in developing and maintaining the chemical and sanitation sections of the ANSI/PHTA standards.  

Where appropriate, the committee shall evaluate research for technical accuracy. 

Members of this committee help draft the PHTA-11 Standard for Water Quality in Public Pools and Spas.




Fun Facts about your RWAQC Voting Members

Presenter Notes
Presentation Notes
Over 250 combined years in the pool/spa business.
Represented by Chemical and Equipment Manufacturers, Retail Sales, Service and Repair, Water Testing Specialists, Related Trade Organizations, Contractors, among others
Over 50 patents
Hundreds of published articles in trade magazines and peer review journals
Countless trade show presentations, educational seminars and customer training throughout the industry.









NSF 
International 
Standard 50 

for Chemicals

ANSI/PHTA/
ICC-11 

Standard for 
Water Quality 

in Public 
Pools and 

Spas 

Provide Input on the Development of Standards 
Impacting the Pool & Hot Tub Industry

Presenter Notes
Presentation Notes
Standard-11 is the authoritative ANSI standard for commercial water quality in the United States.



Fact Sheets



• Peer-reviewed process 
• Committee of Experts 
• Vetted by the entire RWAQC
RWAQC Ensures that Fact Sheets:

• Are NOT commercially biased. 
• Typically reference CDC guidelines.
• Include seeking outside specialty expertise, as needed.

Fact Sheets – The Process

Presenter Notes
Presentation Notes
RWQC Fact Sheets are a peer-reviewed process: 
This means that they are generated by a committee of recognized experts in their respective fields. 
Vetted by the entire RWQC for both completeness, scope, length, technical accuracy, and ability to educate the target market.

During this process the RWQC:
Verifies that documents are not commercially biased or appear to be marketing position papers. 
Typically references CDC guidelines rather than EPA for these issues. EPA governs the label requirements on some chemicals, but they rely on manufacturers' data for the claims. When both EPA and CDC say the same thing, we cite CDC either directly or in our references, as they are the recognized experts in this area.
Seeks outside expertise as needed such as Consults with a virologist/microbiologist consultant member on RWI’s.




• Abandoned Pools
• Alkalinity
• Calcium Hypochlorite
• Chloraminated Tap Water
• Common Interferences in Pool and Spa Water Testing
• Copper-Silver Ionizers
• Cyanuric Acid
• Decontamination of Spas and Wading (Kiddie) Pools
• Disposal of Acid Wash Water
• E.coli 0157:H7
• Effects of Wildfires on Pools
• Electrical Interlock Protection
• Electrolytic Chlorine Generators
• EPA Regulation of Pesticides and Pest Control Devices
• Flooded Swimming Pools and Spas
• Legionellosis

• Metals and Metal Staining
• Ozone Generating Systems
• Partial (Soft) Pool Closing
• Pseudomonas Aeruginosa
• Polyhexamethylene Biguanide (PHMB)
• Scary Pool Stories
• Secondary vs. Supplemental Disinfection Systems
• Sodium Dicholor-S-Triazinetrione (Dichlor)
• Sodium Hypochlorite (Liquid Chlorine)
• Source Water
• Swimmer Hygiene
• Total Dissolved Solids
• Trichloro-S-Triazinetrione
• UV Light Pool Systems
• Water Balance Indexes
• West Nile Virus and Its Impact on Pools and Spas
• Winterizing a Pool - Inground Pools In Severe Climates 

(Snowbelt)
• Zoonotic Disease

List of Currently Available PHTA Fact Sheets
PHTA Fact Sheets can be found at https://www.phta.org/standards-and-codes/fact-sheets/water-quality/.

Presenter Notes
Presentation Notes
Did you know that overdosing with quat or polyqyat algaecides can cause low colorimetric alkalinity readings…
Did you know that in 2008, 10.7% of public pools failed because disinfectant levels were out of range.
Did you know that products that make perticidal claims must contain and EPA registration establishment number.  If they don’t, the claims are not considered legitimate.
Did you know that metal stains can often be removed with ascorbic acid (Vitamin C)
5) Did you know that Ozone is capable of killing all known microorganisms (including Cryptosporidium and Giardia), destroying organic contaminants that
may create chloramines and break down existing chloramines.
6) Did you know that well water can contain iron bacteria which can get into your pool and cause discoloration and staining?
7) Did you know that A 2012 Dutch study found a 60-second shower eliminates the majority of contaminants on the human body.
8) Did you know that ducks and geese carry a large amount of Salmonella but that it is easily controlled by 1 ppm free chlorine (less than 1 minute)?





Commonly known as “liquid chlorine” or bleach, sodium hypochlorite is widely used in both 
commercial and residential swimming pools.
• Sodium hypochlorite for swimming pools is usually manufactured at concentrations of 10% or 

12.5%
• Like all chlorine sources Sodium hypochlorite reacts in water to create hypochlorous acid (HOCl) and 

thus kills microorganisms and oxidizes waste
• Compared to 1.5-6% for household products
• One gallon of 12.5% sodium hypochlorite, provides approximately 12.5 ppm of free chlorine per 

10,000 gallons of pool water.
• The pH of pool grade sodium hypochlorite is 13
• Sodium hypochlorite is non-flammable, non-combustible, non-explosive and containers under 1.3 

gallons are transported as “Limited Quantities” with no transport hazard class

Sodium Hypochlorite (“Liquid Chlorine”)

Presenter Notes
Presentation Notes
What Is It – Sodium hypochlorite (NaOCl), commonly referred to as “liquid chlorine” or liquid bleach, is an aqueous solution created by mixing chlorine gas in water with concentrations of sodium hydroxide.  This liquid is manufactured at differing trade percentages. 
 
Household bleach for general cleaning purposes and laundry is available in concentrations from 1.5% to 6% sodium hypochlorite, by weight. Sodium hypochlorite for swimming pools is usually manufactured at concentrations of 10% or 12.5%. One gallon of 12.5% sodium hypochlorite, provides approximately 12.5 ppm of free chlorine per 10,000 gallons of pool water.  It takes 10.6 fl. oz of 12.5% sodium hypochlorite to get roughly 1ppm of free chlorine in 10,000 gallons of pool water. The pH of pool grade sodium hypochlorite is 13.
 
Sodium hypochlorite is classified as an inorganic sanitizer; it does not contain cyanuric acid. Sodium hypochlorite is a primary sanitizer because of its ability to kill microorganisms, oxidize non-living contaminants like ammonia and swimmers’ waste and provide a protective residual in the water. Sodium hypochlorite is non-flammable, non-combustible, non-explosive and containers under 1.3 gallons are transported as “Limited Quantities” with no transport hazard class. Containers over 1.3 gallons should be labeled for transportation as UN1791, hazard class 8. Table 1 below shows the ppm of free available chlorine in 10,000 gallons from 1 gallon (8.35 lbs.) of liquid* compared to 1 lbs. per 10,000 gallons of solid chlorinating compounds. Sodium hypochlorite is classified by the Uniform Fire Code as a corrosive. As such a maximum of 500 gallons can be stored in a non-sprinklered room and 1,000 gallons in a sprinklered room as exempt quantities. Quantities beyond this create an “H” Hazardous Occupancy. 



Sodium hypochlorite loses strength over time in storage as it is converted to sodium chloride 
and water.
• Large stock quantities should be discouraged
• The rate of decline of sodium hypochlorite’s strength is influenced by physical and chemical 

conditions such as high temperature, exposure to UV light, initial concentration and purity of 
the product.

• Filtered sodium hypochlorite has a longer shelf life.
• Store in cool dark well-ventilated storage areas when possible

Sodium Hypochlorite (“Liquid Chlorine”)

Presenter Notes
Presentation Notes
Because of its aqueous solution, sodium hypochlorite is immediately available to provide HOCl. It is also an oxidizer that removes non-living contamination and is one of the preferred shocking methods, since high doses will not contribute to the increase of calcium hardness or cyanuric acid levels. Sodium hypochlorite is safe for use on all types of pools including plaster, colored plaster, aggregates, vinyl liners and fiberglass.
 
Sodium hypochlorite loses strength over time as it is converted to sodium chloride and water. Large stock quantities should be discouraged. It is better to purchase and store sodium hypochlorite in smaller quantities that encourage inventory turnover.  The rate of decline of sodium hypochlorite’s strength is influenced by physical and chemical conditions such as high temperature, exposure to UV light, initial concentration and purity of the product. Sunlight and high temperature can speed up the process. Sodium hypochlorite (12.5%) will reach its half-life in approximately 180 days when stored at a temperature of 77 F/25 C. At 95 F/35 C the half-life is 48 days.  The presence of metal contaminants or impurities in the manufactured product or storage tank will increase the degradation rate. It is important to keep sodium hypochlorite stored in cool dark well-ventilated storage areas when possible. Filtered sodium hypochlorite has a longer shelf life. 




Application:
• Manual

• Should be done in the deep end of the pool away from any metal parts such as rails, ladders or 
light rings

• Pour the liquid very slowly while holding the container as close to the water surface as possible
• Pouring from a high position will lead to undiluted splash back of 

product on decks and clothing which will cause bleaching
• It is recommended to wear protective gloves and goggles when applying.

• Feeder Pumps
• should be set up with the injection point after all equipment to prevent undiluted chemical 

contact with pumps, filters and heaters
• should be calibrated in accordance with manufacturer’s specifications
• should be installed to avoid siphoning.

Sodium Hypochlorite (“Liquid Chlorine”)

Presenter Notes
Presentation Notes
Sodium hypochlorite can be applied manually or with a positive displacement feeder such as a diaphragm or peristaltic pump or a Venturi feeder system. Manual addition should be done in the deep end of the pool away from any metal parts such as rails, ladders or light rings. Pour the liquid very slowly while holding the container as close to the water surface as possible. Pouring from a high position will lead to undiluted splash back of product on decks and clothing which will cause bleaching. It is recommended to wear protective gloves and goggles when applying.  Sodium hypochlorite feeder pumps should be set up with the injection point after all equipment to prevent undiluted chemical contact with pumps, filters and heaters. Feeder pumps should be calibrated in accordance with manufacturer’s specifications and tubing should be checked regularly for brittleness and leakage. Feeders should be installed to avoid siphoning.
V. PREVENTION & PRECAUTIONS 
Sodium hypochlorite is corrosive and should be stored in a cool, well ventilated storage area away from metals and other chemicals. Care should be taken when applying to prevent contact with eyes and skin. Use gloves and eye protection such as goggles or a face shield.
Only U.S. EPA registered sodium hypochlorite products should be used.  
Sodium hypochlorite products should be used according to manufacturer’s label instructions.
The filtration/circulation system should be running when adding products.
Bathers should not enter the pool until the tested chlorine levels are at 4 ppm or less.



April                                         August                                   October

AQUA Magazine –TECH NOTES Articles

Presenter Notes
Presentation Notes
In April we focused on the service providers and the prevention of chlorine gas leaks.  Focusing attention on the electrical interlock system and not just on float switches can help prevent these hazardous leaks.
In May we looked at sodium hypochlorite (also referred to by liquid chlorine and bleach).  The committee explained what it is, what it does, and how it should be used.  One note as a precaution is to ensure that whatever sodium hypochlorite that you use is EPA Registered for use in swimming pools
In June we stressed the importance of swimmer hygiene in helping to prevent the spread of water born illnesses and the buildup of chlorinated disinfection by products.



How can swimmers be exposed to chlorine gas?
• Storage tank leak 
• Pump malfunction that leads to chlorine gas being pumped into the pool water

Chlorine Gas Leaks – April 2020 

Presenter Notes
Presentation Notes
Accidental chlorine gas emissions can occur when the electrical interlock between the pool water circulation pump and the chemical feed system is lacking, improperly installed or simply fails. The risk of such a leak can be greatly reduced by designing a system to include adequate electrical interlock protection and incorporating several best practices for pool staff during pool maintenance.
When all is functioning correctly behind the scenes at pools with automated chemical control systems, chlorine-based disinfectant and acid are injected into the lines downstream from the filter. If the pool water circulation pump stops due to an unforeseen problem or for maintenance, and the chemical controller continues to add chlorine- based disinfectant and acid into the line, the two chemicals may react to form hazardous chlorine gas.
Chlorine gas produced this way displaces pool water in the line, with the amount being proportional to the length of time the circulation pump is out of service and the chemical feeders are operating. When the pool water circulation pump is re-started and proper water circulation is restored, the chlorine gas is pushed through the line into the pool area where swimmers and staff may be exposed to hazardous levels.



How can we help prevent this from occurring?
Electrical Interlock Protection
• Circuit Breaker Design
• Pump or Filter Control
• Float or Centrifugal Float Switch
• Flow Switch or Electronic Flow Meter

Chlorine Gas Leaks – April 2020 

Presenter Notes
Presentation Notes
Electrical interlock protection ensures that if the pool pump is disabled or loses prime (no flow situation), or there is any other loss or reduction of flow in the circulation system, the chemical feed equipment will also be disabled, avoiding the production of chlorine gas in the line. This shall be accomplished through an electrical interlock consisting of at least two of the following:
1. Circuit Breaker Design (Basic). Ensure the circulation pump and the chemical feed equipment are on the same electrical circuit. If the circuit powering the pump is tripped, power to the chemical feeders is also lost and there will be no injection of chemicals.
2. Pump or Filter Control. This method uses a basic three-way pump control panel with an AUTO/OFF/ HAND configuration. Ensure the chemical feed equipment is connected to only the AUTO function for pump control.
The pump should be backwashed only in HAND mode. If the switch is in the OFF or HAND mode, power to the chemical feeders is also lost and there will be no injection of chemicals. For systems using regenerative filtration or sand filtration with automatic backwash control, there are common relays that can be programmed to disable chemical automation during bump or backwash sequences. Most variable speed drives can be programmed to enable or disable automated chemical controllers. Never connect chemical feed systems directly to power, or "hot," which bypasses the pump electrical interlock.
3. Float or Centrifugal Flow Switch. A float or centrifugal flow switch can be incorporated into the sample stream of the chemical controller, which samples water flow. When the sample stream loses flow, the switch signals the controller to stop the chemical feed.
4. Flow Switch or Electronic Flow Meter. A flow switch or electronic flow meter with signaling capabilities can be used in the main circulation system's return stream of water, indicating there is flow through the main system.





Precautions
• Flow switch should be a back-up only
• Install safety switches per manufacturers instruction
• Test the system monthly
• Alarms installed to prevent accidents
• Label all system components

Chlorine Gas Leaks – April 2020 

Presenter Notes
Presentation Notes
A flow switch by itself provides insufficient protection, as it could fail and send a false indication of water flow when there is none. The flow switch should only be used as a backup to the electrical interlock between the water circulation pump and chemical feed system.
The safety switch system should be installed and maintained according to the manufacturer's instructions, and not modified or bypassed in any way. Conduct an initial challenge test upon installing an interlock system.
Conduct monthly challenge tests, including a backwash cycle at least once per month, to ensure the proper operation of the interlock safety switch, sensors and alarms. Basic interlock designs only react to electrical incidents, such as loss of power, and not to an inherent loss of water flow, which could be caused by something other than the loss of power.
Basic protection can be lost if someone unknowingly unplugs the chemical feeder from the controlled circuit and plugs it into another circuit. An alarm should be activated whenever the chemical feeder is disabled through the interlock system to alert staff to evacuate the pool.
Maintain proper labeling of all system components. Keep all signs, labels and placards up to date and legible. Use safety signs as reminders to take action under certain circumstances. Follow OSHA hazard communication plan requirements, including developing an emergency action plan.








Standards@PHTA.org
Pool & Hot Tub Alliance (PHTA)

2111 Eisenhower Ave., Suite 500, Alexandria, VA 22314
Phone: (703) 838-0083

Email: standards@phta.org
www.PHTA.org

PHTA Standards Department
Genevieve Lynn

Program Director of Standards & Technical 
Services

http://www.phta.org/


• Jody O’Grady, Taylor Technologies, Inc.
Email: Jody@taylortechnologies.com

• John Weber, BioLab, Inc. - A KIK Custom Products Company
Email: John.Weber@biolabinc.com


