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NSF Protocol P308

Ozone Sanitation Systems for 

Jetted Bathtubs and Pedicure Footbaths

1 General

1.1 Purpose

This Protocol establishes minimum requirements for health and sanitation characteristics of ozone sanitation systems for jetted bathtubs and pedicure footbaths intended for residential, commercial and institutional use.

1.2
Scope

This Protocol contains minimum requirements for materials, design and construction, cleanability, and safety of ozone sanitation systems for jetted bathtubs and pedicure footbaths intended for residential, commercial and institutional use. 

Systems covered under this Protocol are intended to be used in addition to the manufacturer’s recommended cleaning method.

System components covered under other NSF or ANSI/NSF Standards shall also comply with the requirements contained in those other standards.  This Protocol shall in no way restrict new system designs, provided such designs meet the minimum specifications described herein.

2 Normative References

The following documents contain provisions that, through reference in this text, constitute provisions of this Protocol.  At the time of publication, the indicated revisions were valid.  All standards are subject to revision, and parties are encouraged to investigate the possibility of applying the most recent editions of the standards indicated below.

NSF/ANSI Standard 50 – 2004, Circulation system components and related materials for swimming pools, spas/hot tubs
3 Definitions

Terms used in this Protocol that have a specific technical meaning are defined here.

3.1 disinfection: Killing of pathogenic agents by chemical or physical means directly applied.

3.2 ozone: A gas consisting of three atoms of oxygen (O3).

4
Requirements

4.1
Materials

Materials shall not sustain permanent damage or deformation when subject to repeated handling associated with the routine operation and maintenance of the equipment.

System materials shall not be adversely affected when subjected to the use environment.

4.1.1
Corrosion resistance: All wetted surfaces shall be corrosion resistant.

4.1.2
Smoothness and cleanability: All wetted surfaces shall be smooth and easily cleanable.

4.1.3
Wetted parts with a surface area greater than 650 cm2 used in the jet shall be evaluated according to annex A of NSF/ANSI Standard 50 – 2004.

4.2
Design and Construction

4.2.1
Mechanical parts


4.2.1.1
Installation of piping valves, and fittings

If circulation system components are not supplied with the required piping, valves, and fittings installed, the manufacturer shall provide a piping diagram, parts list, and installation procedures. 

4.2.1.2 Assembly

Piping assemblies shall be capable of being disassembled for maintenance and repair.

4.2.1.3 Closing and sealing devices

Mechanical clamps, gaskets, and sealing devices shall not leak when subjected to the applicable pressure requirements.

4.2.2
Electrical components

Electrical components shall conform to the applicable requirements of the National Electrical Code (NEC).

4.3 Product Literature

Each system shall be accompanied by a comprehensive manual.  This may consist of separate documents covering each of the following sections or may be combined into a single manual with subsections.

4.3.1 Owner’s manual: The manual or section intended for owner reference shall be written so as to be easily understood by the intended reader and shall include, at a minimum:

· model designation;

· a statement confirming that the device meets the requirements of NSF Protocol P308 Ozone Sanitation Systems for Jetted Bathtubs and Pedicure Footbaths;

· a functional description of device operation, including diagrams illustrating basic design;

· operating instructions that clearly describe proper function of the device and the operating and maintenance responsibilities of the owner and authorized service personnel;

· instructions for cleaning the device;

· clear methods and criteria to be used to identify device malfunctions or problems;

· a statement instructing the owner to reference the data plate in the event that a problem arises or service is required;

· an overview of the function of each component and the expected function of the entire device when all components are properly assembled and connected; and

· name and telephone number of an appropriate service representative to be contacted in the event that a problem with the device occurs.

4.3.2 Installation, operation, maintenance, and troubleshooting manual:  The manual or sections intended for distribution to authorized representatives shall be written so as to be easily understood by the intended reader and shall include, at a minimum, the following:

· an interlock with the water pump to prevent over dosing;

· a numbered list of device components and an accompanying illustration, photograph, or print in which the components are respectively identified;

· off-loading and unpacking instructions, including safety considerations, identification of fragile components, and measures to be taken to avoid damage to the device;

· a clear definition of device installation requirements, including any applicable plumbing and electrical power requirements, water tightness, and slope;

· a sequential installation procedure;

· repair or replacement instructions in the event that a device possesses flaws that would inhibit proper functioning and a list of sources where replacement components can be obtained; and

· a sequential method for isolating specific component failure.

4.3.3 Data Plate: The data plate(s) shall be permanent, easy to read, and securely attached, cast, or stamped onto the unit at a location readily accessible after normal installation.  Data plate(s) shall contain the following:

· Manufacturer’s name and address;

· Ozone output level in g/hr;

· Model number;

· Serial number or date of manufacture;

· Electrical requirements/ warning of the danger of over dosing.

5 Methods

5.1 Ozone Level Test

5.1.1 Purpose

This test is performed to verify that an ozone process device does not allow for the passing of ozone into the jetted bathtub and/or pedicure footbath water above acceptable limits.


5.1.2 Test Water

The test water shall be balanced prior to the addition of challenge constituents and microorganisms.  The water shall have the following characteristics:

	pH
	7.2–7.8 

	Alkalinity
	80–120 ppm (CaCO3)

	Temperature
	97± 5 °F

	Hardness
	200–400 ppm (CaCO3)

	APC
	< 100 CFU / mL

	Yeast and Mold
	< 10 CFU / mL


5.1.3 Method

Install the ozone device in accordance with the manufacturer’s instruction and operate the unit until a steady state condition exists and the maximum output rate is reached.  Samples shall be taken from the geometric center of the bathtub/footbath.  Continue operating the system for 30 minutes, measuring the ozone level in the test vessel water at 15 min intervals.

5.1.4 Acceptance

At no time during the test shall the ozone concentration in the test vessel water exceed 0.1 ppm.

5.2
Life Test

3 units shall be capable of operating 400 continuous hours each at 80% of the output rate recommended by the manufacturer.

5.3
Design Pressure (pressure vessels)

Parts subject to water pressure shall meet a working pressure of 33 kPa (50 psi) or be equipped with a pressure reducing valve set at the manufacturer’s working pressure.
5.4 Microbial Retention and Disinfection Efficacy Testing

5.4.1
Purpose

This test is performed to determine the bacterial retention and disinfection efficacy of ozone sanitation systems for jetted bathtubs and pedicure footbaths.

5.4.2
Specific Test Waters

a)
Prepare a batch of test water at the rate of 1.5 gallons per 1mg/hr of ozone output.  The test water shall be balanced prior to the addition of challenge constituents and microorganisms.  The deionized water shall be conditioned to the following parameters: 

	pH
	7.2–7.8 

	Alkalinity
	80–120 ppm (CaCO3)

	Temperature
	97± 5 °F

	Hardness
	200–400 ppm (CaCO3)

	APC
	< 100 CFU / mL

	Yeast and Mold
	< 10 CFU / mL


b)
The following elements shall be added to the test waters when determining the disinfection efficacy of the process equipment:

· grease and oil as 18–22 mg baby oil per 1 liter of test water;

· Pseudomonas aeruginosa, Staphylococcus aureus, E. coli, Candida albicans, Aspergillus fumigaus and Trichophyton mentagrophytes shall be used.

5.4.3
Microbial Cultures (each challenge microorganism shall be tested individually)

Pseudomonas aeruginosa (ATCC #15442)

Staphylococcus aureus (ATCC #6538)

E. coli (ATCC #11229)

Candida albicans (ATCC #10231)

Aspergillus fumigaus (ATCC # 10894)

Trichophyton mentagrophytes (ATCC #9533)

5.4.4
Evaluation

5.4.4.1
Procedure

a) Activate the circulation system.

b) Ensure that the sample under test is operating per the manufacturer’s instructions.
c) Turn off the unit under test. 
d) Collect three control test water samples (all samples are to be collected at the geometric center of the bathtub/footbath, all sampling is to be done in triplicates) and determine the background concentration of the challenge microorganism under test using methods described in the latest version of Standard Methods.  Each sample shall also be analyzed for APC and Yeast and Mold concentration. All microbiological samples shall be collected using sterile sample bottles containing appropriate neutralizing solution.

e) Calculate the density of the individual microorganism stock using the appropriate enumeration methods (e.g. pour plate, spread plate, optical density or direct microscopic enumeration).

f) Calculate the volume of the microorganism stock to amend to the test water in order to achieve a minimum of 1.0 X 104 organisms per 100 mL of test water.  Record this volume.

g) With the circulation system still activated, the microorganism under test in section 5.4.3 is added to the test water. Add an appropriate amount of the challenge organism stock to obtain a minimum of 1.0 X 104 organisms per 100 mL of test water (not to exceed 1.0 X 105 per 100 mL per challenge organism).  Allow an appropriate period of time for the organism to reach a homogenous dispersion state within the test tank (not to exceed 30 min). 
h) Take 3 control samples (Time 0 control samples).

i) Activate the unit under test and start a stopwatch. Take 3 samples after 10, 20 and 30 minutes.

j) Calculate the geometric mean for all triplicate sample sets (Time 0 Control samples and 30 minute exposure samples). 

k) Determine the log reduction at each sample time by using the following equation:

a. Log Reduction = log10(Ns / No)

b. Ns = sample geometric mean

c. No = calculated target challenge concentration (based on the bacteria concentration and volume of water)

l) Repeat steps d) through k) for each challenge microorganism tested.

5.4.4.2
Acceptance Criteria
The test unit shall achieve after 30 minutes – a 3-log reduction for each of the challenge organisms.

Annex A

Program Specific Policies for 

Ozone Sanitation Systems for Jetted Bathtubs and Pedicure Footbaths

A.1 Marking the product

In addition to that required in the NSF Certification Policies for NSF Protocols and Non-NSF Standards, certified individual products or packaging materials should bear the following information:
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A.2 Annual audits

Audits of all facilities and production locations shall be conducted by NSF at least annually.  Audits will cover the following basic items:

· no changes in labeling or product literature;

· no change in design, construction or materials without prior approval by NSF; and

· record keeping

A.3 Re-testing

Re-testing of certified systems shall occur every five years.
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