Potable Water - 2016 Master Tracking System - Operations and Construction Manual
	Section
	Title / Requirement
	Item/C
	B
	O
	C

	
	
	
	
	
	

	Definitions
	Air-break: A piping arrangement in which a drain from a fixture, appliance, or device discharges indirectly into another fixture, receptacle, or interceptor at a point below the flood-level rim (Figure 1).
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Air-break: A piping arrangement in which a drain from a fixture, appliance, or device discharges indirectly into another fixture, receptacle, or interceptor at a point below the flood-level rim (Figure 1).
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Air gap (AG): The unobstructed vertical distance through the free atmosphere between the lowest opening from any pipe or faucet supplying water to a tank, PLUMBING FIXTURE, or other device and the flood-level rim of the receptacle or receiving fixture. The air gap must be at least twice the inside diameter of the supply pipe or faucet and not less than 25 millimeters (1 inch) (Figure 2).
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Air gap: (AG) The unobstructed vertical distance through the free atmosphere between the lowest opening from any pipe or faucet supplying water to a tank, PLUMBING FIXTURE, or other device and the flood-level rim of the receptacle or receiving fixture. The air gap must be at least twice the inside diameter of the supply pipe or faucet and not less than 25 millimeters (1 inch) (Figure 2). Manufactured air gaps must be certified by a recognized plumbing or engineering organization.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Atmospheric vacuum breaker (AVB): A BACKFLOW PREVENTION DEVICE that consists of an air inlet valve, a check seat or float valve, and air inlet ports. The device is not APPROVED for use under continuous water pressure and must be installed downstream of the last valve.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Atmospheric vacuum breaker (AVB): A BACKFLOW PREVENTION DEVICE that consists of an air inlet valve, a check seat or float valve, and air inlet ports. The device is not APPROVED for use under continuous water pressure and must be installed downstream of the last valve.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Backflow: The reversal of flow of water or other liquids, mixtures, or substances into the distribution pipes of a potable supply of water from any source or sources other than the source of POTABLE WATER supply. BACKSIPHONAGE and BACKPRESSURE are forms of backflow.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Backflow: The reversal of flow of water or other liquids, mixtures, or substances into the distribution pipes of a POTABLE supply of water from any source or sources other than the source of POTABLE WATER supply. BACKSIPHONAGE and BACKPRESSURE are forms of backflow.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Backflow prevention device: An APPROVED backflow prevention plumbing device that must be used on POTABLE WATER distribution lines where there is a direct connection or a potential CROSS-CONNECTION between the POTABLE WATER distribution system and other liquids, mixtures, or substances from any source other than the POTABLE WATER supply. Some devices are designed for use under continuous water pressure, whereas others are noncontinuous pressure types. VSP only accepts vented devices.

(See also: 
• ATMOSPHERIC VACUUM BREAKER [AVB]. 
• CONTINUOUS PRESSURE BACKFLOW PREVENTION DEVICE. 
• DOUBLE CHECK VALVE with intermediate atmospheric vent. 
• HOSE BIB CONNECTION VACUUM BREAKER. 
• PRESSURE VACUUM BREAKER ASSEMBLY. 
• REDUCED PRESSURE PRINCIPLE BACKFLOW PREVENTION ASSEMBLY.) 

	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Backflow prevention device: An APPROVED plumbing device that must be used on POTABLE WATER distribution lines where there is a direct connection or a potential CROSS-CONNECTION between the POTABLE WATER distribution system and other liquids, mixtures, or substances from any source other than the POTABLE WATER supply. Some devices are designed for use under continuous water pressure, whereas others are noncontinuous pressure types. VSP only accepts vented devices. 

(See also: 
• ATMOSPHERIC VACUUM BREAKER. 
• CONTINUOUS PRESSURE BACKFLOW PREVENTION DEVICE. 
• DOUBLE CHECK VALVE WITH INTERMEDIATE ATMOSPHERIC VENT. 
• HOSE BIB CONNECTION VACUUM BREAKER. 
• PRESSURE VACUUM BREAKER ASSEMBLY. 
• REDUCED PRESSURE PRINCIPLE BACKFLOW PREVENTION ASSEMBLY). 

	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Backpressure: An elevation of pressure in the downstream piping system (by pump, elevation of piping, or steam and/or air pressure) above the supply pressure at the point of consideration that would cause a reversal of normal direction of flow.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Backpressure: An elevation of pressure in the downstream piping system (by pump, elevation of piping, or steam and/or air pressure) above the supply pressure at the point of consideration that would cause a reversal of normal direction of flow.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Barometric loop: A continuous section of supply piping that rises at least 35 feet above the supply point and returns back down to the supply. Typically the loop will be in the shape of an upside-down “U.” A barometric loop only protects against BACKSIPHONAGE because it operates under the principle that a water column cannot rise above 33.9 feet at sea-level pressure.
Defined but not used in VSP manual
	
	
	X
	

	
	
	
	
	
	

	Definitions
	Backsiphonage: The reversal or flowing back of used, contaminated, or polluted water from a PLUMBING FIXTURE or vessel or other source into a water supply pipe as a result of negative pressure in the pipe.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Backsiphonage: The reversal of flow of used, contaminated, or polluted water from a PLUMBING FIXTURE or vessel or other source into a water supply pipe as a result of negative pressure in the pipe.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Black water: Wastewater from toilets, urinals, medical sinks, and other similar facilities.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Black water: Wastewater from toilets, urinals, medical sinks, and other similar facilities.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Continuous pressure (CP) backflow prevention device: A device generally consisting of two check valves and an intermediate atmospheric vent that has been specifically designed to be used under conditions of continuous pressure (greater than 12 hours out of a 24-hour period).
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Continuous pressure (CP) backflow prevention device: A device generally consisting of two check valves and an intermediate atmospheric vent that has been specifically designed to be used under conditions of continuous pressure (greater than 12 hours out of a 24-hour period).
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Cross-connection: An actual or potential connection or structural arrangement between a POTABLE WATER system and any other source or system through which it is possible to introduce into any part of the POTABLE WATER system any used water, industrial fluid, gas, or substance other than the intended POTABLE WATER with which the system is supplied.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Cross-connection: An actual or potential connection or structural arrangement between a POTABLE WATER system and any other source or system through which it is possible to introduce into any part of the POTABLE WATER system any used water, industrial fluid, gas, or substance other than the intended POTABLE WATER with which the system is supplied.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Distillate water: Water condensed from vapor during the evaporation process.
	
	
	X
	

	
	
	
	
	
	

	Definitions
	Distillate water lines: Pipes carrying water that is condensed from the evaporators and that may be directed to the POTABLE WATER system. This is the VSP definition for pipe striping purposes.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Distillate water lines: Pipes carrying water that is condensed from the evaporators and that may be directed to the POTABLE WATER system. This is the VSP definition for pipe striping purposes.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Double check (DC) valve assembly: A BACKFLOW PREVENTION ASSEMBLY consisting of two internally loaded, independently operating check valves located between two resilient-seated shutoff valves. These assemblies include four resilient-seated test cocks. These devices do not have an intermediate vent to the atmosphere and are not APPROVED for use on CROSS-CONNECTIONS to the POTABLE WATER system of cruise vessels. VSP accepts only vented BACKFLOW PREVENTION DEVICES. 

	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Double check (DC) valve assembly: A BACKFLOW PREVENTION ASSEMBLY consisting of two internally loaded, independently operating check valves that are located between two resilient-seated shut-off valves. These assemblies include four resilient-seated test cocks. These devices do not have an intermediate vent to the atmosphere and are not APPROVED for use on CROSS-CONNECTIONS to the POTABLE WATER system of cruise vessels. VSP accepts only vented BACKFLOW PREVENTION DEVICES.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Double check with an intermediate atmospheric vent (DCIV): A BACKFLOW PREVENTION DEVICE with double check valves and an intermediate atmospheric vent located between the two check valves.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Double check with intermediate atmospheric vent (DCIV): A BACKFLOW PREVENTION DEVICE with double check valves and an intermediate atmospheric vent located between the two check valves.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Dual swing check valve: A nonreturn device installed on RECREATIONAL WATER FACILITY drain pipes when connected to another drainage system. This device is not APPROVED for use on the POTABLE WATER system.
	
	
	
	X

	
	
	
	
	
	

	Definitions
	Gray water: Wastewater from galley EQUIPMENT and DECK DRAINS, dishwashers, showers and baths, laundries, washbasins, DECK DRAINS, and recirculated RECREATIONAL WATER FACILITIES. Gray water does not include BLACK WATER or bilge water from the machinery spaces.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Gray water: Wastewater from galley equipment and DECK DRAINS, dishwashers, showers and baths, laundries, washbasins, DECK DRAINS, and recirculated RECREATIONAL WATER FACILITIES. Gray water does not include BLACK WATER or bilge water from the machinery spaces.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Halogen: The group of elements including chlorine, bromine, and iodine used for the DISINFECTION of water.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Halogen: The group of elements including chlorine, bromine, and iodine used for the DISINFECTION of water.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Hose bib connection vacuum breaker (HVB): A BACKFLOW PREVENTION DEVICE that attaches directly to a hose bib by way of a threaded head. This device uses a single check valve and vacuum breaker vent. It is not APPROVED for use under CONTINUOUS PRESSURE (e.g., when a shut-off valve is located downstream from the device). This device is a form of an AVB specifically designed for a hose connection.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Hose bib connection vacuum breaker (HVB): A BACKFLOW PREVENTION DEVICE that attaches directly to a hose bib by way of a threaded head. This device uses a single check valve and vacuum breaker vent. It is not APPROVED for use under CONTINUOUS PRESSURE (e.g., when a shut-off valve is located downstream from the device). This device is a form of an AVB specifically designed for a hose connection.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Permeate water: Water produced by a reverse osmosis unit.
	
	
	X
	

	
	
	
	
	
	

	Definitions
	Permeate water lines: Pipes carrying permeate water from the reverse osmosis unit that may be directed to the POTABLE WATER system. This is the VSP definition for pipe striping purposes.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Permeate water lines: Pipes carrying permeate water from the reverse osmosis unit that may be directed to the POTABLE WATER system. This is the VSP definition for pipe striping purposes.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	pH (Potens hydrogen): The symbol for the negative logarithm of the hydrogen ion concentration, which is a measure of the degree of acidity or alkalinity of a solution. Values between 0 and 7 indicate acidity and values between 7 and 14 indicate alkalinity. The value for pure distilled water is 7, which is neutral.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	pH (Potens hydrogen): The symbol for the negative logarithm of the hydrogen ion concentration, which is a measure of the degree of acidity or alkalinity of a solution. Values between 0 and 7 indicate acidity and values between 7 and 14 indicate alkalinity. The value for pure distilled water is 7, which is neutral.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Plumbing fixture: A receptacle or device that 
• Is permanently or temporarily connected to the water-distribution system of the vessel and demands a supply of water from the system; or 
• Discharges used water, waste materials, or SEWAGE directly or indirectly to the drainage system of the vessel. 

	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Plumbing fixture: A receptacle or device that 
• Is permanently or temporarily connected to the water-distribution system of the vessel and demands a supply of water from the system; or 
• Discharges used water, waste materials, or SEWAGE directly or indirectly to the drainage system of the vessel. 

	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Plumbing system: The water supply and distribution pipes; PLUMBING FIXTURES and traps; soil, waste, and vent pipes; sanitary sewer drains and vessel drains, including their respective connections, devices, and appurtenances within the vessel; and water-treating EQUIPMENT.
	
	
	X
	

	
	
	
	
	
	

	Definitions
	Potable water: Water that is HALOGENATED and PH controlled and is intended for drinking, washing, bathing, or showering; for use in fresh water SWIMMING POOLS and WHIRLPOOL SPAS; for use in the vessel’s hospital; for handling, preparing, or cooking food; and for cleaning FOOD STORAGE and preparation areas, UTENSILS, and EQUIPMENT. Potable water is free from impurities in amounts sufficient to cause disease or harmful physiological effects. The water quality must conform to requirements of the World Health Organization DRINKING WATER standards. 

	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Potable water: Water that is HALOGENATED and PH controlled and is intended for 
• drinking, washing, bathing, or showering; 
• use in fresh water SWIMMING POOLS and WHIRLPOOL SPAS; 
• use in the vessel’s hospital; 
• handling, preparing, or cooking food; and 
• cleaning FOOD STORAGE and PREPARATION areas, utensils, and equipment. 

Potable water is free from impurities in amounts sufficient to cause disease or harmful physiological effects. The water quality must conform to requirements of the World Health Organization drinking water standards.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Potable water tanks: All tanks in which POTABLE WATER is stored.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Potable water tanks: All tanks in which potable water is stored for use in the POTABLE WATER system.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Pressure vacuum breaker assembly (PVB): A device consisting of an independently loaded internal check valve and a spring-loaded air inlet valve. This device is also equipped with two resilient seated gate valves and test cocks.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Pressure vacuum breaker assembly (PVB): A device consisting of an independently loaded internal check valve and a spring-loaded air inlet valve. This device is also equipped with two resilient seated gate valves and test cocks.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Reduced pressure principle backflow prevention assembly (RP assembly): An assembly containing two independently acting internally loaded check valves together with a hydraulically operating, mechanically independent pressure differential relief valve located between the check valves and at the same time below the first check valve. The unit must include properly located resilient seated test cocks and tightly closing resilient seated shutoff valves at each end of the assembly.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Reduced pressure principle backflow prevention assembly (RP assembly): An assembly containing two independently acting internally loaded check valves together with a hydraulically operating, mechanically independent pressure differential relief valve located between the check valves and at the same time below the first check valve. The unit must include properly located resilient seated test cocks and tightly closing resilient seated shutoff valves at each end of the assembly.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Sanitary seawater lines: Water lines with seawater intended for use in the POTABLE WATER production systems or in RECREATIONAL WATER FACILITIES.
	
	
	
	X

	
	
	
	
	
	

	Definitions
	Spill-resistant vacuum breaker (SVB): A specific modification to a PVB to minimize water spillage. 
Defined but not used in VSP manual
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Spill-resistant vacuum breaker (SVB): A specific modification to a PVB to minimize water spillage.
	
	X
	
	X

	
	
	
	
	
	

	Definitions
	Technical water: Water that has not been chlorinated or PH controlled on board the vessel and that originates from a bunkering or condensate collection process, or SEAWATER processed through the evaporators or reverse osmosis plant and is intended for storage and use in the technical water system.
	
	X
	X
	

	
	
	
	
	
	

	Definitions
	Technical water: Water that has not been chlorinated or PH controlled and that originates from a bunkering or condensate collection process, or seawater processed through the evaporators or reverse osmosis plant and is intended for storage and use in the technical water system.
	
	X
	
	X

	
	
	
	
	
	

	5.1.1
	Bunkering
	
	
	X
	

	
	
	
	
	
	

	5.1.1.1
	Standards
	
	
	X
	

	
	
	
	
	
	

	5.1.1.1.1
	Safe Source (03 C) 
DRINKING WATER bunkered from shore supplies must be from a potable source that meets World Health Organization standards for POTABLE WATER.
	X
	
	X
	

	
	
	
	
	
	

	5.1.1.2
	Microbiologic Sample Reports
	
	
	X
	

	
	
	
	
	
	

	5.1.1.2.1
	Water Report (06)
Where available, the vessel must have a copy of the most recent microbiologic report from each port before bunkering POTABLE WATER to verify that the water meets potable standards. The date of the analysis report must be 30 days or less from the date of POTABLE WATER bunkering and must include an analysis for Escherichia coli at a minimum.
	
	
	X
	

	
	
	
	
	
	

	5.1.1.2.2
	Onboard Test (06) 
Water samples collected and analyzed by the vessel for the presence of E. coli may be substituted for the microbiologic report from each port water system. The samples must be analyzed using a method accepted in Standard Methods for the Examination of Water and Wastewater. Test kits, incubators, and associated EQUIPMENT must be operated and maintained in accordance with the manufacturers’ specifications. If a vessel bunkers POTABLE WATER from the same port more than once per month, only one test per month is required.
	
	
	X
	

	
	
	
	
	
	

	5.1.1.2.3
	Review (06) 
These records must be maintained on the vessel for 12 months and must be available for review during inspections.
	
	
	X
	

	
	
	
	
	
	

	5.1.2
	Water Production
	
	
	X
	

	
	
	
	
	
	

	5.1.2.1
	Location
	
	
	X
	

	
	
	
	
	
	

	5.1.2.1.1
	Polluted Harbors (03 C) 
A reverse osmosis unit, distillation plant, or other process that supplies water to the vessel’s POTABLE WATER system must only operate while the vessel is MAKING WAY. These processes must not operate in polluted areas, HARBORS, or at anchor.
	X
	
	X
	

	
	
	
	
	
	

	5.1.2.1.2
	Technical Water 
A reverse osmosis unit or evaporator with a completely separate plant/process, piping system, and connections from the POTABLE WATER system, may be used to produce TECHNICAL WATER while in polluted areas, HARBORS, at anchor, or while not MAKING WAY.
	
	
	X
	

	
	
	
	
	
	

	5.2
	Bunkering and Production Halogenation and pH Control
	
	
	X
	

	
	
	
	
	
	

	5.2.1
	Procedures
	
	
	X
	

	
	
	
	
	
	

	5.2.1.1
	Residual Halogen and pH
	
	
	X
	

	
	
	
	
	
	

	5.2.1.1.1
	Halogen and pH Level (03 C) 
POTABLE WATER must be continuously HALOGENATED to at least 2.0 MG/L (ppm) free residual HALOGEN at the time of bunkering or production with an automatic halogenation device. Adjust the PH so it does not exceed 7.8. 
The amount of HALOGEN injected during bunkering or production must be controlled by a flow meter or a free HALOGEN analyzer.
	X
	
	X
	

	
	
	
	
	
	

	5.2.1.1.2
	Within 30 Minutes (08) 
The free HALOGEN residual level must be adjusted to at least 2.0 MG/L (ppm) within 30 minutes of the start of the bunkering and production processes.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2
	Monitoring
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.1
	Bunkering Pretest (08) 
A free HALOGEN residual and PH test must be conducted on the shore-side water supply before starting the POTABLE WATER bunkering process to establish the correct HALOGEN dosage.
The results of the pretest must be recorded and available for review during inspections.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.2
	Bunkering/Production Test (08) 
After the free residual HALOGEN level of at least 2.0 MG/L (ppm) and PH level not exceeding 7.8 have been reached, the free residual HALOGEN and PH monitoring must be performed at least hourly during the bunkering of POTABLE WATER. 
After the free residual HALOGEN level of at least 2.0 MG/L (ppm) and PH level not exceeding 7.8 have been reached, free residual HALOGEN and PH monitoring must be performed at least once every 4 hours during the production of POTABLE WATER.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.2
Clarification
		A test kit must be available for testing free HALOGEN levels and PH. 

	Test kits must be accurate to within 0.2 MG/L (ppm) for HALOGEN and must have a testing range of free residual HALOGEN normally maintained in the RWF. Test kits for PH must be accurate to within 0.2. 



	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.3
	Records (08) 
Accurate records of this monitoring must be maintained aboard for 12 months and must be available for review during inspections.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.4
	Analyzer-chart Recorders (06) 
HALOGEN and PH analyzer-chart recorders used in lieu of manual tests and logs must be calibrated at the beginning of bunkering or production, and the calibration must be recorded on the chart.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.4 
Clarification
	Calibration is required at the beginning of bunkering or production and each time bunkering or production is restarted. 
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.5
	Construction (06) 
HALOGEN and PH analyzer-chart recorders used on bunker water systems must be constructed and installed according to the manufacturer’s guidelines.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.6
	Data Logger 
Electronic data loggers with certified data security features may be used in lieu of chart recorders.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.7
	Halogen Injection (08) 
Water samples for HALOGEN and PH testing must be obtained from a sample cock and/or a HALOGEN analyzer probe located on the bunker or production water line at least 3 meters (10 feet) after the HALOGEN injection point and before the storage tank. 
A static mixer may be used to reduce the distance between the HALOGEN injection point and the sample cock or HALOGEN analyzer sample point. If used, the mixer must be installed per the manufacturer’s recommendations. A copy of all manufacturers’ literature for installation, operation, and maintenance must be maintained.
	
	
	X
	

	
	
	
	
	
	

	5.2.1.2.8
	Tank Sample 
In the event of EQUIPMENT failure, bunker or production water HALOGEN samples may also be taken from POTABLE WATER TANKS that were previously empty.
	
	
	X
	

	
	
	
	
	
	

	5.3
	Potable Water System
	
	
	X
	

	
	
	
	
	
	

	5.3.1
	Potable Water Tanks
	
	
	X
	

	
	
	
	
	
	

	22.6 
	Storage and Production Capacity for Potable Water
	
	
	
	X

	
	
	
	
	
	

	22.6.1 

	Minimum Storage Capacity 
Provide a minimum of 2 days storage capacity that assumes 120 liters (30 gallons) of water per day per person for the maximum capacity of crew and passengers on the vessel.
	
	
	
	X

	
	
	
	
	
	

	22.6.2 

	Production Capacity 
Provide POTABLE WATER production capacity of 120 liters (30 gallons) per day per person for the maximum capacity of crew and passengers on the vessel.
	
	
	
	X

	
	
	
	
	
	

	5.3.1.1
	Protection
	
	
	X
	

	
	
	
	
	
	

	22.7 
	Potable Water Storage Tanks
	
	
	
	X

	
	
	
	
	
	

	22.7.1 
	General Requirements
	
	
	
	X

	
	
	
	
	
	

	5.3.1.1.1
	Potable Water Tank Walls (07 C) 
POTABLE WATER TANKS must not share a common wall with the hull of the vessel or with tanks or piping containing nonpotable water or other liquids.
	X
	X
	
	

	
	
	
	
	
	

	22.7.1.1 

	Independent of Vessel Shell 
Ensure that POTABLE WATER storage tanks are independent of the shell of the vessel.
	
	X
	
	

	
	
	
	
	
	

	22.7.1.2 

	No Common Wall 
Ensure that POTABLE WATER storage tanks do not share a common wall with other tanks containing nonpotable water or other liquids.
	
	X
	
	

	
	
	
	
	
	

	22.7.1.3 

	Cofferdam 
Provide a 450-millimeter (18-inch) cofferdam above and between POTABLE WATER TANKS and tanks that are not for storage of POTABLE WATER and between POTABLE WATER TANKS and the shell. Skin or double-bottom tanks are not allowed for POTABLE WATER storage.
	
	
	
	X

	
	
	
	
	
	

	22.7.1.4 

	Deck Top 
If the deck is the top of POTABLE WATER TANKS, these tanks must be identified during the plan review. The shipyard will provide the owners a written declaration of the tanks involved and the drawings of the areas that include these tanks.
	
	
	
	X

	
	
	
	
	
	

	5.3.1.1.2
	Nonpotable Piping (08) 
Piping systems carrying SEWAGE or other nonpotable liquids must not pass through POTABLE WATER TANKS. Minimize the use of nonpotable lines above POTABLE WATER TANKS. Nonpotable lines above POTABLE WATER TANKS must not have any mechanical couplings. 
For SCUPPER lines, factory assembled transition fittings for steel to plastic pipes are allowed when manufactured per American Society for Testing and Materials (ASTM) F1973 or equivalent standard.
	
	
X

X


X


X
	








	

	
	
	
	
	
	

	22.7.1.5 

	Tanks with Nonpotable Liquid 
Do not install tanks containing nonpotable liquid directly over POTABLE WATER TANKS.
	
	
	
	X

	
	
	
	
	
	

	5.3.1.1.3
	Coatings (08) 
Interior coatings on POTABLE WATER TANKS must be APPROVED for POTABLE WATER contact by a certification organization. Follow all manufacturers’ recommendations for application, drying, and curing. 
The following must be maintained on board for the tank coatings used: 
	
	X
	
	

	
	
	
	
	
	

	
	• Written documentation of approval from the certification organization (independent of the coating manufacturer). 
	
	
	
	

	
	
	
	
	
	

	
	• Manufacturers’ recommendations for application, drying, and curing. 
	
	
	
	

	
	
	
	
	
	

	
	• Written documentation that the manufacturers’ recommendations have been followed for application, drying, and curing.
	
	
	
	

	
	
	
	
	
	

	22.7.1.6 
	Coatings 
Use APPROVED POTABLE WATER TANK coatings. 
Follow all of the manufacturer’s recommendations for applying, drying, and curing the tank coatings. 
Provide the following for the tank coatings: 
	
	X
	
	

	
	
	
	
	
	

	
	• Written documentation of the approval from the certification organization (independent of the coating manufacturer). 
	
	
	
	

	
	
	
	
	
	

	
	• Manufacturer’s recommendations for applying, drying, and curing. 
	
	
	
	

	
	
	
	
	
	

	
	• Written documentation that the manufacturer’s recommendations have been followed for applying, drying, and curing.
	
	
	
	

	
	
	
	
	
	

	22.7.1.7 

	Items That Penetrate Tank 
Coat all items that penetrate the tank (e.g., bolts, pipes, pipe flanges) with the same product used for the tank’s interior.
	
	
	
	X

	
	
	
	
	
	

	22.7.1.8 

	Super-chlorination 
Design tanks to be super-chlorinated one tank at a time.
	
	
	
	X

	
	
	
	
	
	

	22.7.1.9 

	Lines for Nonpotable Liquids 
Ensure that lines for nonpotable liquids do not pass through POTABLE WATER TANKS.
	
	X
	
	

	
	
	
	
	
	

	22.7.1.10 

	Nonpotable Lines Above Potable Water Tanks 
Minimize the use of nonpotable lines above POTABLE WATER TANKS. If nonpotable water lines are installed, do not use mechanical couplings or push-fit or press-fit piping on lines above tanks. For SCUPPER lines, factory assembled transition fittings for steel to plastic pipes are allowed when manufactured per ASTM F1973 or equivalent standard.
	
	X
	
	

	
	
	
	
	
	

	22.7.1.11 

	Coaming 
If coaming is present along the edges or top of the tank, provide slots along the coaming to allow leaking liquids to run off and be detected.
	
	
	
	X

	
	
	
	
	
	

	22.7.1.12 

	Welded Pipes 
Treat welded pipes over the POTABLE WATER storage tanks to make them corrosion resistant.
	
	
	
	X

	
	
	
	
	
	

	22.7.1.13 

	Lines Inside Potable Water Tanks 
Treat all POTABLE WATER lines inside POTABLE WATER TANKS to make them jointless and NONCORRODING.
	
	
	
	X

	
	
	
	
	
	

	5.3.1.2
	Tank Construction
	
	
	X
	

	
	
	
	
	
	

	5.3.1.2.1
	Identification (08) 
POTABLE WATER TANKS must be identified with a number and the words “POTABLE WATER” in letters at least 13 millimeters (0.5 inch) high.
	
	X
	
	

	
	
	
	
	
	

	22.7.1.14 

	Label Tanks 
Label each POTABLE WATER TANK on its side and where clearly visible, with a number and the exact wording “POTABLE WATER” in letters a minimum of 13 millimeters (1/2 inch) high.
	
	X
	
	

	
	
	
	
	
	

	5.3.1.2.2
	Sample Cocks (08) 
POTABLE WATER TANKS must have labeled sample cocks that are turned down. They must be identified and numbered with the appropriate tank number.
	
	
	X
	

	
	
	
	
	
	

	22.7.2 
	Storage Tank Access Hatch
	
	
	
	X

	
	
	
	
	
	

	22.7.2.1 

	Installation 
Install an access hatch for entry on the sides of POTABLE WATER TANKS.
	
	
	
	X

	
	
	
	
	
	

	22.7.3 
	Storage Tank Water Level
	
	
	
	X

	
	
	
	
	
	

	22.7.3.1 

	Automatic 
Provide an automatic method for determining the water level of POTABLE WATER TANKS. Visual sight glasses are acceptable.
	
	
	
	X

	
	
	
	
	
	

	5.3.1.2.3
	Vent/Overflow (08) 
The POTABLE WATER TANKS, vents, and overflows must be protected from CONTAMINATION.
	
	
	X
	

	
	
	
	
	
	

	22.7.4 
	Storage Tank Vents
	
	
	
	X

	
	
	
	
	
	

	22.7.4.1 

	Location 
Ensure that air-relief vents end at least 1,000 millimeters (40 inches) above the maximum load level of the vessel. 
Make the cross-sectional area of the vent equal to or greater than that of the filling line to the tank. 
Position the end of the vent so that its opening faces down or is otherwise protected, and install a 16-mesh corrosion-resistant screen.
	
	
	
	X

	
	
	
	
	
	

	22.7.4.2 

	Single Pipe 
A single pipe may be used as a combination vent and overflow.
	
	
	
	X

	
	
	
	
	
	

	22.7.4.3 

	Vent Connections 
Do not connect the vent of a POTABLE WATER TANK to the vent of a tank that is not a POTABLE WATER TANK.
	
	
	
	X

	
	
	
	
	
	

	22.7.5 
	Storage Tank Drains
	
	
	
	X

	
	
	
	
	
	

	22.7.5.1 

	Design 
Design the tanks to drain completely.
	
	
	
	X

	
	
	
	
	
	

	22.7.5.2 

	Drain Opening 
Provide a drain opening that is at least 100 millimeters (4 inches) in diameter and preferably matches the diameter of the inlet pipe.
	
	
	
	X

	
	
	
	
	
	

	22.7.5.3 

	Suction Pump 
If drained by a suction pump, provide a sump and install the pump suction port in the bottom of the sump. 
Install separate pumps and piping not connected to the POTABLE WATER distribution system for draining tanks (Figure 16).
	
	
	
	X

	
	
	
	
	
	

	22.8 

	Suction Lines 
Place suction lines at least 150 millimeters (6 inches) from the tank bottom or sump bottom.
	
	
	
	X

	
	
	
	
	
	

	5.3.1.2.4
	Level Measurement (08) 
Any device for determining the depth of water in the POTABLE WATER TANKS must be constructed and maintained so as to prevent contaminated substances or liquids from entering the tanks.
	
	
	X
	

	
	
	
	
	
	

	5.3.1.2.5
	Manual Sounding (08) 
Manual sounding of POTABLE WATER TANKS must be performed only in emergencies and must be performed in a sanitary manner.
	
	
	X
	

	
	
	
	
	
	

	5.3.2
	Potable Water Piping
	
	
	X
	

	
	
	
	
	
	

	5.3.2.1
	Protection
	
	
	X
	

	
	
	
	
	
	

	22.9 
	Potable Water Distribution System
	
	
	
	X

	
	
	
	
	
	

	22.9.1 

	Location 
Locate DISTILLATE, PERMEATE, and distribution lines at least 450 millimeters (18 inches) above the deck plating or the normal bilge water level.
	
	
	
	X

	
	
	
	
	
	

	22.9.2 

	Pipe Materials 
Do not use lead, cadmium, or other hazardous materials for pipes, fittings, or solder.
	
	
	
	X

	
	
	
	
	
	

	22.9.3 


	Fixtures That Require Potable Water 
Supply only POTABLE WATER to the following areas and plumbing connections, regardless of the locations of these fixtures on the vessel: 
	
	
	
	X

	
	
	
	
	
	

	
	• All showers and sinks (not just in cabins). 
	
	
	
	

	
	
	
	
	
	

	
	• Chemical feed tanks for the POTABLE WATER system or RECREATIONAL WATER systems. 
	
	
	
	

	
	
	
	
	
	

	
	• Drinking fountains. 
	
	
	
	

	
	
	
	
	
	

	
	• Emergency showers. 
	
	
	
	

	
	
	
	
	
	

	
	• Eye wash stations. 
	
	
	
	

	
	
	
	
	
	

	
	• FOOD AREAS. 
	
	
	
	

	
	
	
	
	
	

	
	• Handwash sinks. 
	
	
	
	

	
	
	
	
	
	

	
	• HVAC fan rooms. 
	
	
	
	

	
	
	
	
	
	

	
	• Medical facilities. 
	
	
	
	

	
	
	
	
	
	

	
	Utility sinks for engine/mechanical spaces are excluded.
	
	
	
	

	
	
	
	
	
	

	22.9.4 

	Paint or Stripe 
Paint or stripe POTABLE WATER piping and fittings either blue only or in accordance with ISO 14726 at 5-meter (15-foot) intervals and on each side of partitions, decks, and bulkheads except where the decor would be marred by such markings. This includes POTABLE WATER supply lines in technical lockers.
	
	
	
	X

	
	
	
	
	
	

	22.9.5 

	Steam Generation for Food Areas 
Use POTABLE WATER to generate steam applied directly to food and FOOD-CONTACT SURFACES. Generate the steam locally from FOOD SERVICE equipment designed for this purpose (e.g., vegetable steamers, combination-ovens, etc.).
	
	
	
	X

	
	
	
	
	
	

	22.9.5.1 

	Nonpotable Water 
Steam generated by nonpotable water may be applied indirectly to food or food equipment if routed through coils, tubes, or separate chambers.
	
	
	
	X

	
	
	
	
	
	

	5.3.2.1.1
	Identification (08) 
POTABLE WATER lines must be striped or painted either in accordance with ISO 14726 (blue/green/blue) or blue only. 
DISTILLATE and PERMEATE lines directed to the POTABLE WATER system must be striped or painted in accordance with ISO 14726 (blue/gray/blue). 
Other lines must not have the above color designations. 
These lines must be striped or painted at 5 meter (15 feet) intervals and on each side of partitions, decks, and bulkheads except where decor would be marred by such markings. This includes POTABLE WATER supply lines in technical lockers. 
POTABLE WATER lines after reduced pressure assemblies must not be striped or painted as POTABLE WATER.
Striping is not required in FOOD AREAS of the vessel because only POTABLE WATER is permitted in these areas. 
All refrigerant brine lines in all galleys, pantries, and cold rooms must be uniquely identified to prevent CROSS-CONNECTIONS.
	
	
X


X



X

X





X
	





















X
	

	
	
	
	
	
	

	5.3.2.1.1
Clarification
	The unique identification of refrigerant lines also includes nonpotable chilled water lines, such as on ice machines, ice cream machines, etc.
	
	
	X
	

	
	
	
	
	
	

	22.1 
	Striping
	
	
	
	

	
	
	
	
	
	

	22.1.1 

	Potable Water Lines 
Stripe or paint POTABLE WATER lines either in accordance with ISO 14726 (blue/green/blue) or blue only.
	
	X
	
	

	
	
	
	
	
	

	22.1.2 

	Distillate and Permeate Water Lines 
Stripe or paint DISTILLATE and PERMEATE WATER LINES directed to the POTABLE WATER system in accordance with ISO 14726 (blue/gray/blue).
	
	X
	
	

	
	
	
	
	
	

	22.1.3 

	Other Piping 
No other lines should have the color designations listed in 22.1.1 or 22.1.2.
	
	X
	
	

	
	
	
	
	
	

	22.1.4 

	Intervals 
Paint or stripe these lines at 5-meter (15-foot) intervals and on each side of partitions, decks, and bulkheads except where decor would be marred by such markings. This includes POTABLE WATER supply lines in technical lockers.
	
	X
	
	

	
	
	
	
	
	

	22.1.5 

	Downsteam of an RP Assembly 
Lines downstream of an RP ASSEMBLY must not be striped as POTABLE WATER.
	
	X
	
	

	
	
	
	
	
	

	5.3.2.1.2
	Protection (07 C) 
POTABLE WATER piping must not pass under or through tanks holding nonpotable liquids.
	X
	
	X
	

	
	
	
	
	
	

	22.2 
	Bunker Stations
	
	
	
	X

	
	
	
	
	
	

	22.2.1 

	Position Connections 
Position the filling line hose connections at least 450 millimeters (18 inches) above the deck; paint or stripe the filling lines either blue only or in accordance with ISO 14726.
	
	X
	
	

	
	
	
	
	
	

	22.2.2
.
	Connection Caps 
Equip filling line hose connections with tight-fitting caps that are fastened by a NONCORRODING chain so that the cap does not touch the deck when hanging
	
	X
	
	

	
	
	
	
	
	

	5.3.2.1.4
	Cap/Keeper Chain (08) 
The POTABLE WATER filling line must have a screw cap fastened by a NONCORRODING cable or chain to an adjacent bulkhead or surface in such a manner that the cap cannot touch the deck when hanging free. 
The hose connections must be unique and fit only the POTABLE WATER hoses.
	
	X
	
	

	
	
	
	
	
	

	5.3.2.1.5
	Identification (08) 
Each bunker station POTABLE WATER filling line must be striped or painted blue or in accordance with the color designation in ISO 14726 (blue/green/blue) and clearly labeled “POTABLE WATER FILLING” in letters at least 13 millimeters (0.5 inch) high, stamped on a noncorrosive label plate or the equivalent, and located at or near the point of the hose connection.
	
	X
	
	

	
	
	
	
	
	

	22.2.4 

	Labeling 
Label the filling lines with the exact wording “POTABLE WATER FILLING” with at least 13-millimeter (1/2-inch)-high lettering stamped, stenciled, or painted on the filling lines or on the bulkhead at the filling line.
	
	X
	
	

	
	
	
	
	
	

	5.3.2.1.6
	Technical Water (08) 
If used on the vessel, TECHNICAL WATER must be bunkered through separate piping using fittings incompatible for POTABLE WATER bunkering.
	
	
	X
	

	
	
	
	
	
	

	5.3.2.1.6 
Clarification
	This does not apply to water bunkered from the shore-side municipal water supply. 
	
	
	X
	

	
	
	
	
	
	

	5.3.2.1.7
	Different Piping (08) 
TECHNICAL WATER must flow through a completely different piping system.
	
	
	X
	

	
	
	
	
	
	

	5.3.3
	Potable Water Hoses
	
	
	X
	

	
	
	
	
	
	

	22.3 
	Filling Hoses
	
	
	
	X

	
	
	
	
	
	

	5.3.3.1
	Construction
	
	
	X
	

	
	
	
	
	
	

	22.3.1 

	Approved 
Provide hoses APPROVED for POTABLE WATER. Hoses must be SMOOTH and durable and have an impervious lining, caps on each end, and fittings unique to the POTABLE WATER connections.
	
	
	
	X

	
	
	
	
	
	

	22.3.2 

	At Least Two Hoses 
Provide at least two 15-meter (50-foot) hoses per bunker station.
	
	
	
	X

	
	
	
	
	
	

	5.3.3.1.1
	Fittings (08) 
POTABLE WATER hoses must have unique fittings from all other hose fittings on the vessel.
	
	X
	
	

	
	
	
	
	
	

	22.2.3 

	Unique Connections 
Use unique connections that only fit POTABLE WATER hoses.
	
	X
	
	

	
	
	
	
	
	

	5.3.3.1.2
	Identification (08) 
POTABLE WATER hoses must be labeled for use with the words “POTABLE WATER ONLY” in letters at least 13 millimeters (0.5 inch) high at each connecting end.
	
	X
	
	

	
	
	
	
	
	

	22.3.3 

	Label Hoses 
Label POTABLE WATER hoses with the exact wording “POTABLE WATER ONLY” with at least 13-millimeter (1/2-inch)-high lettering stamped, stenciled, or painted at each connection end.
	
	X
	
	

	
	
	
	
	
	

	5.3.3.1.3
	Construction (08) 
All hoses, fittings, and water filters used in the bunkering of POTABLE WATER must be constructed of safe, EASILY CLEANABLE materials APPROVED for POTABLE WATER use and must be maintained in good repair.
	
	
	X
	

	
	
	
	
	
	

	22.2.5 

	Filter Location 
If any filters are used in the bunkering process, locate them ahead of the halogenation injection point.
Ensure any filters used in the bunkering process are easily ACCESSIBLE and can be removed for inspection and cleaning.
	
	
	
	X

	
	
	
	
	
	

	5.3.3.1.4
	Other Equipment (08) 
Other EQUIPMENT and tools used in the bunkering of POTABLE WATER must be constructed of safe, EASILY CLEANABLE materials, dedicated solely for POTABLE WATER use, and maintained in good repair.
	
	
	X
	

	
	
	
	
	
	

	5.3.3.1.5
	Locker Construction (08) 
POTABLE WATER hose lockers must be constructed of SMOOTH, nontoxic, corrosion resistant, EASILY CLEANABLE material and must be maintained in good repair.
	
	X
	
	

	
	
	
	
	
	

	22.4 
	Potable Water Hose Storage
	
	
	
	X

	
	
	
	
	
	

	22.4.1 

	Construction 
Construct POTABLE WATER hose lockers from SMOOTH, nontoxic, NONCORRODING, and EASILY CLEANABLE materials.
	
	X
	
	

	
	
	
	
	
	

	5.3.3.1.6
	Locker Identification (08) 
POTABLE WATER hose lockers must be labeled “POTABLE WATER HOSE AND FITTING STORAGE” in letters at least 13 millimeters (0.5 inch) high.
	
	X
	
	

	
	
	
	
	
	

	22.4.4 

	Label Lockers 
Label POTABLE WATER hose lockers with the exact wording “POTABLE WATER HOSE AND FITTING STORAGE” in letters at least 13 millimeters (1/2 inch) high.
	
	X
	
	

	
	
	
	
	
	

	5.3.3.1.7
	Locker Height (08) 
POTABLE WATER hose lockers must be mounted at least 460 millimeters (18 inches) above the deck and must be self draining.
	
	X
	
	

	
	
	
	
	
	

	22.4.2 

	Mounting 
Mount POTABLE WATER hose lockers at least 450 millimeters(18 inches) above the deck.
	
	X
	
	

	
	
	
	
	
	

	5.3.3.1.8
	Locker Closed (08) 
Locker doors must be closed when not in use.
	
	
	X
	

	
	
	
	
	
	

	5.3.3.1.9
	Locker Restriction (08) 
The locker must not be used for any other purpose than storing POTABLE WATER EQUIPMENT such as hoses, fittings, sanitizing buckets, SANITIZER solution, etc.
	
	
	X
	

	
	
	
	
	
	

	22.4.5 

	Size 
Provide storage space for at least four 15-meter (50-foot) POTABLE WATER bunker hoses per bunker station.
	
	
	
	X

	
	
	
	
	
	

	5.3.3.2
	Handling
	
	
	X
	

	
	
	
	
	
	

	5.3.3.2.1
	Limit Use (08) 
POTABLE WATER hoses must not be used for any other purpose.
	
	
	X
	

	
	
	
	
	
	

	5.3.3.2.2
	Handling (08) 
All hoses, fittings, water filters, buckets, EQUIPMENT, and tools used for connection with the bunkering of POTABLE WATER must be handled and stored in a sanitary manner.
	
	
	X
	

	
	
	
	
	
	

	5.3.3.2.3
	Contamination Prevention (08) 
POTABLE WATER hoses must be handled with care to prevent CONTAMINATION from dragging their ends on the ground, pier, or deck surfaces, or from dropping the hose into contaminated water, such as on the pier or in the HARBOR.
	
	
	X
	

	
	
	
	
	
	

	5.3.3.2.4
	Flush/Drain (08) 
POTABLE WATER hoses must be flushed with POTABLE WATER before being used and must be drained after each use.
	
	
	X
	

	
	
	
	
	
	

	5.3.3.2.5
	Storage (08) 
POTABLE WATER hoses must be rolled tight with the ends capped, on reels, or on racks, or with ends coupled together and stowed in POTABLE WATER hose lockers.
	
	
	X
	

	
	
	
	
	
	

	5.3.4
	Potable Water System Contamination
	
	
	X
	

	
	
	
	
	
	

	5.3.4.1
	Cleaning and Disinfection
	
	
	X
	

	
	
	
	
	
	

	22.10 
	Disinfection of the Potable Water System
	
	
	
	X

	
	
	
	
	
	

	5.3.4.1.1
	Disinfecting (07 C) 
POTABLE WATER TANKS and all affected parts of the POTABLE WATER distribution system must be cleaned, disinfected, and flushed with POTABLE WATER: 
	X
	


	



	

	
	
	
	
	
	

	
	• Before being placed in service; 
	
	X
	
	

	
	
	
	
	
	

	
	• Before returning to operation after repair, replacement; or 
	
	
	X

	

	
	
	
	
	
	

	
	• After being subjected to any CONTAMINATION, including entry into a POTABLE WATER tank.
	
	
	X
	

	
	
	
	
	
	

	22.10.1 

	Before Placed in Service 
Clean, disinfect, and flush POTABLE WATER TANKS and all parts of the POTABLE WATER system before the system is placed in service.
	
	X
	
	

	
	
	
	
	
	

	5.3.4.1.2
	Annual Inspection (08) 
POTABLE WATER TANKS must be inspected, cleaned, and disinfected during dry docks and wet docks, or every 2 years, whichever is less.
	
	
	X
	

	
	
	
	
	
	

	5.3.4.1.3
	Record Retention (08)
Documentation of all inspections, maintenance, cleaning, and DISINFECTION must be maintained for 12 months and must be available for review during inspections. 
Records must include method of DISINFECTION, concentration and contact time of the DISINFECTANT, and a recorded HALOGEN value of less than or equal to 5 ppm before the tank is put back into service.
	
	
	X
	

	
	
	
	
	
	

	5.3.4.1.4
	Disinfection Residual (07 C) 
DISINFECTION after potential CONTAMINATION must be accomplished by increasing the free residual HALOGEN to at least 50 MG/L (ppm) throughout the affected area and maintaining this concentration for 4 hours or by way of another procedure submitted to and accepted by VSP. 
In an emergency, this contact time may be shortened to 1 hour by increasing free residual HALOGEN to at least 200 MG/L (ppm) throughout the affected area.
	X
	X
	







X
	

	
	
	
	
	
	

	22.10.2 

	Free Chlorine Solution 
Ensure that DISINFECTION is accomplished by using a 50-MG/L (50-ppm) free chlorine solution for a minimum of 4 hours. Ensure that only POTABLE WATER is used for these procedures. Prior VSP agreement is required if alternative APPROVED DISINFECTION practices are used.
	
	X
	
	

	
	
	
	
	
	

	22.10.3 

	Documentation 
Provide written documentation showing that a representative sampling was conducted at various PLUMBING FIXTURES on each deck throughout the vessel (forward, aft, port, and starboard) to ensure that the 50-MG/L (ppm) free chlorine residual has circulated throughout the distribution system to include the distant sampling point(s).
	
	
	
	X

	
	
	
	
	
	

	5.3.4.1.5
	Documentation (08) 
The free HALOGEN residual level must be documented.
	
	
	X
	

	
	
	
	
	
	

	5.3.4.1.6
	Flush (08) 
The disinfected parts of the system must be flushed with POTABLE WATER or otherwise dechlorinated until the free residual HALOGEN is ≤ 5.00 MG/L (ppm). The free HALOGEN test result must be documented.
	
	
	X
	

	
	
	
	
	
	

	5.3.4.1.7
	Alternative Method (08) 
An alternative POTABLE WATER tank cleaning and DISINFECTION procedure that is ONLY APPROVED for routine cleaning and DISINFECTION and is NOT APPROVED for known or suspected contaminated tanks follows: 
	
	
	X
	

	
	
	
	
	
	

	
	1) Remove (strip) all water from the tank. 
	
	
	
	

	
	
	
	
	
	

	
	2) Clean all tank surfaces, including filling lines, etc., with an appropriate detergent. 
	
	
	
	

	
	
	
	
	
	

	
	3) Thoroughly rinse surfaces of the tank with POTABLE WATER and strip this water. 
	
	
	
	

	
	
	
	
	
	

	
	4) Wet all surfaces of the tank with at least a 200 MG/L (ppm) solution of chlorine (this can be done using new, clean mops, rollers, sprayers, etc.). The chlorine test to ensure at least 200 MG/L (ppm) chlorine must be documented. 
	
	
	
	

	
	
	
	
	
	

	
	5) Ensure that tank surfaces remain wet with the chlorine solution for at least 2 hours. 
	
	
	
	

	
	
	
	
	
	

	
	6) Refill the tank and verify that the chlorine level is ≤ 5.0 MG/L (ppm) before placing the tank back into service. The chlorine test result must be documented.
	
	
	
	

	
	
	
	
	
	

	22.11 
	Potable Water Pressure Tanks
	
	
	
	X

	
	
	
	
	
	

	22.11.1 

	No Connection to Nonpotable Water Tanks 
Do not connect POTABLE WATER hydrophore tanks to nonpotable water tanks through the main air compressor.
	
	
	
	X

	
	
	
	
	
	

	22.11.2 

	Filtered Air Supply 
Provide a filtered air supply from a dedicated compressor or through a nonpermanent quick disconnect for a PORTABLE compressor. The compressor must not emit oil into the final air product.
	
	
	
	X

	
	
	
	
	
	

	22.12 
	Potable Water Pumps
	
	
	
	X

	
	
	
	
	
	

	22.12.1 

	Size 
Size POTABLE WATER pumps to meet the vessel’s maximum capacity service demands. Do not use the POTABLE WATER pumps for any other purpose.
	
	
	
	X

	
	
	
	
	
	

	22.12.2 

	Priming 
Use nonpriming POTABLE WATER pumps or POTABLE WATER pumps that prime automatically. Use a direct connection when supplying priming water to a POTABLE WATER pump.
	
	
	
	X

	
	
	
	
	
	

	22.12.3 

	Pressure 
Properly size POTABLE WATER pumps and distribution lines so that pressure is maintained at all times and at levels to properly operate all equipment.
	
	
	
	X

	
	
	
	
	
	

	22.13 
	Evaporators and Reverse Osmosis Plants
	
	
	
	X

	
	
	
	
	
	

	22.13.1
	Location of Seawater Inlets 
Locate the SANITARY SEAWATER intakes (sea chests) forward of all overboard waste discharge outlets such as emergency and routine discharge lines from waste water treatment facilities, the bilge, RECREATIONAL WATER FACILITIES, and ballast tanks. 
This does not include the following: 
	
	
	
	X

	
	
	
	
	
	

	
	• Discharges from DECK DRAINS on open decks. 
	
	
	
	

	
	
	
	
	
	

	
	• Cooling lines with no chemical treatment. 
	
	
	
	

	
	
	
	
	
	

	
	• Alarmed vent/overflow pipes for GRAY WATER, treated GRAY or BLACK WATER, and ballast tank with an automatic shutoff system for SANITARY SEAWATER intake. These alarms must be visual and audible and must sound in a space that is continuously occupied. 
	
	
	
	

	
	
	
	
	
	

	
	• Alarmed emergency bilge discharge lines with an automatic shutoff system for SANITARY SEAWATER intake. These alarms must be visual and audible and must sound in a space that is continuously occupied.
	
	
	
	

	
	
	
	
	
	

	22.13.1
Clarification
	Discharges from the anchor chain locker are allowed forward of the sea chest if the chain is rinsed/cleaned only with sea water. 
Alarmed vent/overflow pipes for heeling tanks and laundry water storage tanks with an automatic shutoff system for SANITARY SEAWATER intake are allowed. These alarms must be visual and audible and must sound in a space that is continuously occupied.
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	22.13.2
	Direct Connections 
Use only direct connections from the evaporators and reverse osmosis plants to the POTABLE WATER system.
	
	
	
	X

	
	
	
	
	
	

	22.13.3
	Potable and Nonpotable Water Systems 
If an evaporator or reverse osmosis plant makes water for both the POTABLE WATER system and a nonpotable water system, install an AIR GAP or RP ASSEMBLY on the line supplying the nonpotable water system.
	
	
	
	X

	
	
	
	
	
	

	22.13.4
	Instructions 
Post narrative, step-by-step operating instructions for manually operated evaporators and for any reverse osmosis plants near the units.
	
	
	
	X

	
	
	
	
	
	

	22.13.5
	Discharge to Waste 
Ensure that water production units connected to the POTABLE WATER system have the ability to discharge to waste if the distillate is not fit for use.
	
	
	
	X

	
	
	
	
	
	

	22.13.6
	Indicator and Alarm 
Install a low-range salinity indicator, operating temperature indicator, automatic discharge to waste system, and alarm with trip setting on water production equipment.
	
	
	
	X

	
	
	
	
	
	

	22.13.7
	High-saline Discharge 
If routed for discharge, direct high-saline discharge from evaporators to the bilge or overboard through an AIR GAP or RP ASSEMBLY.
	
	X
	
	

	
	
	
	
	
	

	5.4
	Potable Water System Chemical Treatment
	
	
	X
	

	
	
	
	
	
	

	22.14
	Halogenation
	
	
	
	X

	
	
	
	
	
	

	5.4.1
	Chemical Injection Equipment
	
	
	X
	

	
	
	
	
	
	

	5.4.1.1
	Construction and Installation
	
	
	X
	

	
	
	
	
	
	

	5.4.1.1.1
	Recommended Engineering Practices (06) 
All distribution water system chemical injection EQUIPMENT must be constructed and installed in accordance with recommended engineering practices.
	
	
	X
	

	
	
	
	
	
	

	22.14.1
	Bunkering and Production
	
	
	
	X

	
	
	
	
	
	

	22.14.1.1
	Backflow Prevention
Provide POTABLE WATER taps with appropriate BACKFLOW prevention at the HALOGEN supply tanks.
	
	
	
	X

	
	
	
	
	
	

	22.14.1.2
	Halogen Injection 
Control HALOGEN injection by a flow meter or an analyzer with a sample point located at least 3 meters (10 feet) downstream of the HALOGEN injection point. If a static mixer is used in lieu of the 3-meter (10-foot) distance, see section 22.14.2.7 for static mixer requirements.
	
	
	
	X

	
	
	
	
	
	

	22.14.1.3
	Sample Cock Location 
Provide a labeled sample cock at least 3 meters (10 feet) downstream of the HALOGEN injection point. 
A static mixer may be used to reduce the distance between the HALOGEN injection point and the sample cock or HALOGEN analyzer sample point. Ensure that the mixer is installed per the manufacturer’s recommendation. Provide all manufacturers’ literature for installation, operation, and maintenance.
	
	
	
	X

	
	
	
	
	
	

	22.14.1.4
	pH Adjustment 
Provide automatic PH adjustment equipment for water bunkering and production. Install analyzer, controller, and dosing pumps that are designed to accommodate changes in flow rates.
	
	
	
	X

	
	
	
	
	
	

	22.14.2
	Distribution
	
	
	
	X

	
	
	
	
	
	

	22.14.2.2
	Free Halogen Probes 
Use probes to measure free HALOGEN and link them to the analyzer/controller and chemical dosing pumps.
	
	
	
	X

	
	
	
	
	
	

	22.14.2.4
	Probe/Sample Location 
Locate HALOGEN analyzer probe and/or sample cock at a distant point in each distribution system loop where significant water flow exists.
	
	
	
	X

	
	
	
	
	
	

	22.14.2.5
	Alarm 
Provide an audible alarm in a continually occupied watch station (e.g., the engine control room or bridge) to indicate low or high free HALOGEN readings at each distant point analyzer.
	
	
	
	X

	
	
	
	
	
	

	22.14.2.6
	Backflow Prevention 
Provide POTABLE WATER taps with appropriate BACKFLOW prevention at HALOGEN supply tanks.
	
	
	
	X

	
	
	
	
	
	

	22.14.2.7
	Sample Cock Location 
Locate a labeled sample cock at least 3 meters (10 feet) downstream of the HALOGEN injection point. 
A static mixer may be used to reduce the distance between the HALOGEN injection point and the sample cock or HALOGEN analyzer sample point. Ensure that the mixer is installed per the manufacturer’s recommendation. Provide all manufacturers’ literature for installation, operation, and maintenance.
	
	
	
	X

	
	
	
	
	
	

	5.4.1.2
	Operation
	
	
	X
	

	
	
	
	
	
	

	5.4.1.2.1
	Halogen Residual (04 C) 
The halogenation injection EQUIPMENT must provide continuous halogenation of the POTABLE WATER distribution system and must maintain a free residual HALOGEN of ≥ 0.2 MG/L (ppm) and ≤ 5.0 MG/L (ppm) throughout the distribution system.
	X
	
	X
	

	
	
	
	
	
	

	5.4.1.2.2
	Controlled (08) 
The amount of chemicals injected into the POTABLE WATER system must be analyzer controlled.
	
	
	X
	

	
	
	
	
	
	

	5.4.1.2.3
	Halogen Backup Pump (06) 
At least one backup HALOGEN pump must be installed with an active, automatic switchover feature to maintain the free residual HALOGEN in the event that the primary pump fails, an increase in demand occurs, or the low chlorine alarm sounds.
	
	X
	
	

	
	
	
	
	
	

	22.14.2.3
	Backup Halogenation Pump 
Provide a back-up halogenation pump with an automatic switchover that begins pumping HALOGEN when the primary (in-use) pump fails or cannot meet the halogenation demand.
	
	X
	
	

	
	
	
	
	
	

	5.5
	Potable Water System Halogen Monitoring
	
	
	X
	

	
	
	
	
	
	

	5.5.1
	Halogen Analyzer-chart Recorder
	
	
	X
	

	
	
	
	
	
	

	5.5.1.1
	Installation
	
	
	X
	

	
	
	
	
	
	

	5.5.1.1.1
	Distant Point (06) 
A HALOGEN analyzer-chart recorder must be installed at a distant point in the POTABLE WATER distribution system where a significant water flow exists and represents the entire distribution system. In cases where multiple distribution loops exist and no pipes connect the loops, there must be an analyzer and chart recorder for each loop.
	
	X
	
	

	
	
	
	
	
	

	22.14.2.1
	Sample Point 
Provide an analyzer controlled, automatic halogenation system. Install the analyzer probe sample point at least 3 meters (10 feet) downstream of the HALOGEN injection point. If a static mixer is used in lieu of the 3-meter (10-foot) distance, see section 22.14.2.7 for static mixer requirements.
	
	X
	
	

	
	
	
	
	
	

	22.14.2.8
	Free Halogen Analyzer-chart Recorder 
Provide continuous recording free HALOGEN analyzer-chart recorder(s) that have ranges of 0.0 to 5.0 MG/L (ppm) and indicate the level of free HALOGEN for 24-hour time periods (e.g., circular 24-hour charts). 
Electronic data loggers with certified data security features may be installed in lieu of chart recorders. Acceptable data loggers produce records that conform to the principles of operation and data display required of the analog charts, including printing the records. Use electronic data loggers that log times in increments of <15 minutes.
	
	X
	
	

	
	
	
	
	
	

	22.14.2.9
	Multiple Distribution Loops 
When supplying POTABLE WATER throughout the distribution network with more than one ring or loop (lower to upper decks or forward to aft), there must be 
	
	X
	
	

	
	
	
	
	
	

	
	• Pipe connections that link those loops and a single distant point monitoring analyzer or 
	
	
	
	

	
	
	
	
	
	

	
	• Individual analyzers on each ring or loop. 
	
	
	
	

	
	
	
	
	
	

	
	A single return line that connects to only one ring or loop of a multiple loop system is not acceptable. One chart recorder may be used to record multiple loop readings. 
POTABLE WATER distribution loops/rings supplied by separate HALOGEN dosing equipment must include an analyzer chart recorder at a distant point for each loop/ring.
	
	
	
	

	
	
	
	
	
	

	5.5.1.1.2
	Data Logger 
Electronic data loggers with certified data security features may be used in lieu of chart recorders.
	
	
	X
	

	
	
	
	
	
	

	5.5.1.2
	Operation
	
	
	X
	

	
	
	
	
	
	

	5.5.1.2.1
	Maintenance (06) 
The HALOGEN analyzer-chart recorder must be properly maintained and must be operated in accordance with the manufacturer’s instructions. 
A manual comparison test must be conducted daily to verify calibration. Calibration must be made whenever the manual test value is > 0.2 ppm higher or lower than the analyzer reading.
	
	
	X
	

	
	
	
	
	
	

	5.5.1.2.2
	Calibration (06) 
The daily manual comparison test or calibration must be recorded either on the recorder chart or in a log.
	
	
	X
	

	
	
	
	
	
	

	5.5.1.2.3
	Accuracy (05) 
The free residual HALOGEN measured by the HALOGEN analyzer must be ± 0.2 MG/L (ppm) of the free residual HALOGEN measured by the manual test.
	
	
	X
	

	
	
	
	
	
	

	5.5.1.2.4
	Test Kit (06) 
The HALOGEN test kit used to calibrate the HALOGEN analyzer must be accurate to within 0.2 MG/L (ppm) for HALOGEN and graduated in increments no greater than 0.2 MG/L (ppm) in the range of free residual HALOGEN normally maintained in the POTABLE WATER system. 
Ensure that all reagents used with the test kit are not past their expiration dates. 
Where available, ensure that appropriate secondary standards are onboard for electronic test kits to verify test kit operation.
	
	
	X
	

	
	
	
	
	
	

	5.5.2
	Halogen Analyzer Charts
	
	
	X
	

	
	
	
	
	
	

	5.5.2.1
	Chart Design
	
	
	X
	

	
	
	
	
	
	

	5.5.2.1.1
	Range (06) 
HALOGEN analyzer-chart recorder charts must have a range of 0.0 to 5.0 MG/L (ppm) and have a recording period of—and limited to—24 hours.
	
	
	X
	

	
	
	
	
	
	

	5.5.2.1.2
	Data Logger (06) 
Electronic data loggers with certified data security features used in lieu of chart recorders must produce records that conform to the principles of operation and data display required of the analog charts, including printing the records.
	
	
	X
	

	
	
	
	
	
	

	5.5.2.1.3
	Increments (06) 
Electronic data logging must be in increments of ≤ 15 minutes.
	
	
	X
	

	
	
	
	
	
	

	5.5.2.2
	Operation
	
	
	X
	

	
	
	
	
	
	

	5.5.2.2.1
	Charts (06) 
HALOGEN analyzer-chart recorder charts must be changed, initialed, and dated daily. Charts must contain notations of any unusual events in the POTABLE WATER system.
	
	
	X
	

	
	
	
	
	
	

	5.5.2.2.1
Clarification
	If electronic data loggers are used in lieu of chart recorders, notations of any unusual events in the POTABLE WATER system must be recorded in a log.
	
	
	X
	

	
	
	
	
	
	

	5.5.2.2.2
	Retention (06) 
HALOGEN analyzer-chart recorder charts must be retained for at least 12 months and must be available for review during inspections.
	
	
	X
	

	
	
	
	
	
	

	5.5.2.2.3
	Chart Review (06) 
Records from the HALOGEN analyzer-chart recorder must verify the free residual HALOGEN of ≥ 0.2 MG/L (ppm) and ≤ 5.0 MG/L (ppm) in the water distribution system for at least 16 hours in each 24-hour period since the last inspection of the vessel.
	
	
	X
	

	
	
	
	
	
	

	5.5.3
	Manual Halogen Monitoring
	
	
	X
	

	
	
	
	
	
	

	5.5.3.1
	Equipment Failure
	
	
	X
	

	
	
	
	
	
	

	5.5.3.1.1
	Every 4 hours (06) 
Free residual HALOGEN must be measured by a manual test kit at the HALOGEN analyzer at least every 4 hours in the event of EQUIPMENT failure.
	
	
	X
	

	
	
	
	
	
	

	5.5.3.1.2
	Recording (06) 
Manual readings must be recorded on a chart or log, retained for at least 12 months, and available for review during inspections.
	
	
	X
	

	
	
	
	
	
	

	5.5.3.1.3
	Limit (06) 
Repairs on malfunctioning HALOGEN analyzer-chart recorders must be completed within 10 days of EQUIPMENT failure.
	
	
	X
	

	
	
	
	
	
	

	5.5.3.1.4
	Alarm (06) 
Provide an audible alarm in a continuously occupied watch station (e.g., the engine control room) to indicate low and high free HALOGEN readings at the distant point analyzer.
	
	
	X
	

	
	
	
	
	
	

	5.6
	Microbiologic Monitoring
	
	
	X
	

	
	
	
	
	
	

	5.6.1
	Sampling and Analysis
	
	
	X
	

	
	
	
	
	
	

	5.6.1.1
	Methodology
	
	
	X
	

	
	
	
	
	
	

	5.6.1.1.1
	Samples (06) 
A minimum of four POTABLE WATER samples per month must be collected and analyzed for the presence of E. coli. Samples must be collected from the forward, aft, upper, and lower decks of the vessel. 
Sample sites must be changed each month ensure that all of the POTABLE WATER distribution system is effectively monitored. 
Follow-up sampling must be conducted for each positive test result. 
Microbiological samples from ice machines and POTABLE WATER storage tanks do not count toward the monthly routine distribution system monitoring.
	
	
	X
	

	
	
	
	
	
	

	5.6.1.1.2
	Analysis (06) 
Samples must be analyzed using a method accepted in Standard Methods for the Examination of Water and Wastewater. Test kits, incubators, and associated EQUIPMENT must be operated and maintained in accordance with the manufacturers’ specifications.
	
	
	X
	

	
	
	
	
	
	

	5.6.1.2
	Records
	
	
	X
	

	
	
	
	
	
	

	5.6.1.2.1
	Records (06) 
Sample results must be maintained onboard the vessel for at least 12 months and must be available for review during inspections.
	
	
	X
	

	
	
	
	
	
	

	5.7
	Water Distribution System Protection
	
	
	X
	

	
	
	
	
	
	

	22.5 
	International Fire Shore Connections and Fire Sprinkler Shore Connections
	
	
	
	X

	
	
	
	
	
	

	22.5.1 

	RP Assembly 
Install an RP ASSEMBLY at all connections where hoses from shore-side POTABLE WATER supplies will be connected to nonpotable systems onboard the vessel. (It is mentioned in Ops under 5.7.1.1.3 but not this specific)
	
	X
	
	

	
	
	
	
	
	

	5.7.1
	Cross-connection Control
	
	
	X
	

	
	
	
	
	
	

	23.0
	Cross-connection Control
	
	
	
	

	
	
	
	
	
	

	5.7.1.1
	Program
	
	
	X
	

	
	
	
	
	
	

	5.7.1.1.1
	Cross-connections (07 C) 
The POTABLE WATER distribution system must be maintained free of CROSS-CONNECTIONS.
	X
	
	X
	

	
	
	
	
	
	

	5.7.1.1.2
	Protection (07 C) 
The POTABLE WATER system must be protected against BACKFLOW or other CONTAMINATION by BACKFLOW PREVENTION DEVICES or AIR GAPS. The PERMEATE lines and DISTILLATE lines directed toward the POTABLE WATER system must also be protected.
	X
	X
	
	

	
	
	
	
	
	

	23.1
	Backflow Prevention 
Use appropriate BACKFLOW prevention at all CROSS-CONNECTIONS. This may include nonmechanical protection such as an AIR GAP or a mechanical BACKFLOW PREVENTION DEVICE.
	
	X
	
	

	
	
	
	
	
	

	5.7.1.1.3
	Control/Program (08) 
The vessel must provide a comprehensive CROSS-CONNECTION control program. 
The following connections to the POTABLE WATER system must be protected against BACKFLOW (BACKSIPHONAGE or BACKFLOW) with AIR GAPS or mechanical BACKFLOW PREVENTION DEVICES: 
	
	






X
	X
	

	
	• RWFs such as SWIMMING POOLS, CHILDREN’S/WADING POOLS, WHIRLPOOL SPAS, and similar facilities. 
	
	
	
	

	
	
	
	
	
	

	
	• Decorative water features/fountains. 
	
	
	
	

	
	
	
	
	
	

	
	• Cabin shower hoses, toilets, whirlpool tubs, and similar facilities. 
	
	
	
	

	
	
	
	
	
	

	
	• Photographic laboratory developing machines and UTILITY SINKS. 
	
	
	
	

	
	
	
	
	
	

	
	• Beauty and barber shop spray-rinse hoses. 
	
	
	
	

	
	
	
	
	
	

	
	• Spa steam generators where essential oils can be added. 
	
	
	
	

	
	
	
	
	
	

	
	• Hose-bib connections. 
	
	
	
	

	
	
	
	
	
	

	
	• Garbage grinders and FOOD WASTE SYSTEMS. 
	
	
	
	

	
	
	
	
	
	

	
	• Automatic galley hood washing systems. 
	
	
	
	

	
	
	
	
	
	

	
	• Food service EQUIPMENT such as coffee machines, ice machines, juice dispensers, combination ovens, and similar EQUIPMENT. 
	
	
	
	

	
	
	
	
	
	

	
	• Mechanical WAREWASHING machines. 
	
	
	
	

	
	
	
	
	
	

	
	• Detergent dispensers. 
	
	
	
	

	
	
	
	
	
	

	
	• Hospital and laundry EQUIPMENT. 
	
	
	
	

	
	
	
	
	
	

	
	• Air conditioning expansion tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• Boiler feed water tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• Fire system. 
	
	
	
	

	
	
	
	
	
	

	
	• Public toilets, urinals, and shower hoses. 
	
	
	
	

	
	
	
	
	
	

	
	• POTABLE WATER, bilge, and pumps that require priming. 
	
	
	
	

	
	
	
	
	
	

	
	• Freshwater or saltwater ballast systems. 
	
	
	
	

	
	
	
	
	
	

	
	• International fire and fire sprinkler water connections. An RP ASSEMBLY is the only allowable device for this connection. 
	
	
	
	

	
	
	
	
	
	

	
	• The POTABLE WATER supply to automatic window washing systems that can be used with chemicals or chemical mix tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• Water softeners for nonpotable fresh water. 
	
	
	
	

	
	
	
	
	
	

	
	• Water softener and mineralizer drain lines including backwash drain lines. The only allowable protections for these lines are an AIR GAP or an RP ASSEMBLY.
	
	
	
	

	
	
	
	
	
	

	
	•High saline discharge line from evaporators. The only allowable protections for these lines are an AIR GAP or an RP ASSEMBLY. 
	
	
	
	

	
	
	
	
	
	

	
	• Chemical tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• Other connections between the POTABLE WATER system and a nonpotable water system such as the GRAY WATER system, laundry system or TECHNICAL WATER system. The only allowable forms of protection for these connections are an AIR GAP or an RP ASSEMBLY. 
	
	
	
	

	
	
	
	
	
	

	
	• BLACK WATER or combined GRAY WATER/BLACK WATER systems. An AIR GAP is the only allowable protection for these connections. 
	
	
	
	

	
	
	
	
	
	

	
	• Any other connection to the POTABLE WATER system where CONTAMINATION or BACKFLOW can occur. 
	
	
	
	

	
	
	
	
	
	

	23.9
	Protection Against Backflow 
Protect the following connections to the POTABLE WATER system against BACKFLOW (BACKSIPHONAGE or BACKPRESSURE) with AIR GAPS or mechanical BACKFLOW PREVENTION DEVICES: 









	
	
	X
	

	
	
	
	
	
	

	
	• Air conditioning expansion tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• Automatic galley hood washing systems. 
	
	
	
	

	
	
	
	
	
	

	
	• Beauty and barber shop spray-rinse hoses. 
	
	
	
	

	
	
	
	
	
	

	
	• BLACK WATER or combined GRAY WATER/BLACK WATER systems. An AIR GAP is the only allowable protection for these connections. 
	
	
	
	

	
	
	
	
	
	

	
	• Boiler feed water tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• Cabin shower hoses, toilets, WHIRLPOOL SPA tubs, and similar facilities. 
	
	
	
	

	
	
	
	
	
	

	
	• Chemical tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• Decorative water features and fountains. 

	
	
	
	

	
	
	
	
	
	

	
	• Detergent and chemical dispensers. 
	
	
	
	

	
	
	
	
	
	

	
	• Fire system. 
	
	
	
	

	
	
	
	
	
	

	
	• FOOD SERVICE equipment such as coffee machines, ice machines, juice dispensers, combination ovens, and similar equipment. 
	
	
	
	

	
	
	
	
	
	

	
	• Freshwater or saltwater ballast systems. 
	
	
	
	

	
	
	
	
	
	

	
	• Garbage grinders and FOOD WASTE SYSTEMS. 
	
	
	
	

	
	
	
	
	
	

	
	• High saline discharge line from evaporators. An AIR GAP or RP ASSEMBLY are the only allowable protections for these lines. 
	
	
	
	

	
	
	
	
	
	

	
	• Hose-bib connections. 
	
	
	
	

	
	
	
	
	
	

	
	• Hospital and laundry equipment.
	
	
	
	

	
	
	
	
	
	

	
	•International fire and fire sprinkler water connections. An RP ASSEMBLY is the only allowable device for this connection. 
	
	
	
	

	
	
	
	
	
	

	
	• Mechanical warewashing machines. 
	
	
	
	

	
	
	
	
	
	

	
	• Photographic laboratory developing machines and utility sinks. 
	
	
	
	

	
	
	
	
	
	

	
	• POTABLE WATER, bilge, and sanitary pumps that require priming. 
	
	
	
	

	
	
	
	
	
	

	
	• POTABLE WATER supply to automatic window washing systems that can be used with chemicals or chemical mix tanks. 
	
	
	
	

	
	
	
	
	
	

	
	• RECREATIONAL WATER FACILITIES. 
	
	
	
	

	
	
	
	
	
	

	
	• Spa steam generators where essential oils can be added. 
	
	
	
	

	
	
	
	
	
	

	
	• Toilets, urinals, and shower hoses. 
	
	
	
	

	
	
	
	
	
	

	
	• Water softener and mineralizer drain lines including backwash drain lines. An AG or RP are the only allowable protections for these lines. 
	
	
	
	

	
	
	
	
	
	

	
	• Water softeners for nonpotable fresh water. 
	
	
	
	

	
	
	
	
	
	

	
	• Any other connection between the POTABLE WATER system and a nonpotable water system such as the GRAY WATER, laundry, or TECHNICAL WATER system. An AIR GAP or RP ASSEMBLY are the only allowable forms of protection for these connections. 
	
	
	
	

	
	
	
	
	
	

	
	• Any other connection to the POTABLE WATER system where contamination or BACKFLOW can occur. 
	
	
	
	

	
	
	
	
	
	

	23.8
	Connections Between Potable and Black Water Systems 
Ensure that any connection between the POTABLE WATER system and the BLACK WATER system is through an AIR GAP. Where feasible, water required for the BLACK WATER system should not be from the POTABLE WATER system.
	
	X
	
	

	
	
	
	
	
	

	23.10
	Seawater Lines and Potable Water 
Do not make any connections to the SANITARY SEAWATER LINES between the POTABLE WATER production plant supply pump and the POTABLE WATER production plant.
	
	
	
	X

	
	
	
	
	
	

	23.11
	Seawater Lines and Recreational Water Facilities 
Do not make any connections to the SANITARY SEAWATER LINES between the RECREATIONAL WATER FACILITY supply pump and the RWFs.
	
	
	
	X

	
	
	
	
	
	

	23.12
	Distillate and Permeate Water Lines 
Provide an AIR GAP or BACKFLOW PREVENTION DEVICE at connections to the DISTILLATE and PERMEATE WATER LINES intended for the POTABLE WATER system.
	
	
	
	X

	
	
	
	
	
	

	23.13
	Sanitary Seawater Lines 
Provide an AIR GAP or BACKFLOW PREVENTION DEVICE for connections to the SANITARY SEAWATER LINES.
	
	
	
	X

	
	
	
	
	
	

	5.7.1.1.4
	Log (08) 
A CROSS-CONNECTION control program must include at a minimum: a complete listing of CROSS-CONNECTIONS and the BACKFLOW prevention method or device for each, so there is a match to the PLUMBING SYSTEM component and location. AIR GAPS must be included in the listing. 
AIR GAPS on faucet taps do not need to be included on the CROSS-CONNECTION control program listing. 
The program must set a schedule for inspection frequency. Repeat devices such as toilets may be grouped under a single device type. 
A log documenting the inspection and maintenance in written or electronic form must be maintained and be available for review during inspections.
	
	X
	
	

	
	
	
	
	
	

	23.14
	List of Connections to Potable Water System 
A listing must be developed of all connections to the POTABLE WATER system where there is a potential for contamination either with a pollutant or contaminant. At a minimum, this listing must include the following: 
	
	X
	
	

	
	
	
	
	
	

	
	• Exact location of the connection. 
	
	
	
	

	
	
	
	
	
	

	
	• PLUMBING FIXTURE (plumbing part [pipe, valve, etc.]) or component connected (what the fixture is connected to [sprinkler, shower, tank, etc.]). 
	
	
	
	

	
	
	
	
	
	

	
	• Form of protection used:
o AIR GAPS or 
o Manufacturer name and device number (if a device is used). 
	
	
	
	

	
	
	
	
	
	

	
	• A testing record for each device with test cocks. 
	
	
	
	

	
	
	
	
	
	

	
	Repeat connections such as toilets and showers can be grouped together under a single listing, as appropriate, with the total number of connections listed.
	
	
	
	

	
	
	
	
	
	

	5.7.1.2
	Device Installation
	
	
	X
	

	
	
	
	
	
	

	5.7.1.2.1
	Air Gaps and Backflow Prevention Devices (08) 
AIR GAPS should be used where feasible and where water under pressure is not required. 
BACKFLOW PREVENTION DEVICES must be installed when AIR GAPS are impractical or when water under pressure is required.
	
	X
	
	

	
	
	
	
	
	

	23.2
	Air Gaps 
AIR GAPS should be used where feasible and when water under pressure is not required.
	
	X
	
	

	
	
	
	
	
	

	5.7.1.2.2
	2X Diameter (08) 
AIR GAPS must be at least twice the diameter of the delivery fixture opening and a minimum of 25 millimeters (1 inch).
	
	
	X
	

	
	
	
	
	
	

	5.7.1.2.3
	Flood-level Rim (08) 
An ATMOSPHERIC VACUUM BREAKER must be installed at least 150 millimeters (6 inches) above the flood-level rim of the fixtures.
	
	X
	
	

	
	
	
	
	
	

	23.6
	Atmospheric Vacuum Breaker 
When used, install an ATMOSPHERIC VACUUM BREAKER (AVB) 150 millimeters (6 inches) above the fixture flood level rim with no valves downstream of the device.
	
	X
	
	

	
	
	
	
	
	

	23.7
	Atmospheric or Hose Bib Vacuum Breaker 
Ensure an AVB or HOSE-BIB CONNECTED VACUUM BREAKER (HVB) is not installed at a connection where it can be subjected to CONTINUOUS PRESSURE for more than 12 continuous hours.
	
	
	
	X

	
	
	
	
	
	

	5.7.1.2.4
	After Valve (08) 
An ATMOSPHERIC VACUUM BREAKER must be installed only in the supply line on the discharge side of the last control valve.
	
	
	X
	

	
	
	
	
	
	

	5.7.1.2.5
	Continuous Pressure (08) 
A continuous pressure-type BACKFLOW PREVENTION DEVICE must be installed when a valve is located downstream from the BACKFLOW PREVENTION DEVICE.
	
	
	X
	

	
	
	
	
	
	

	5.7.1.2.6
	Backflow Prevention Devices (08) 
BACKFLOW PREVENTION DEVICES must be provided on all fixtures using POTABLE WATER and that have submerged inlets.
	
	
	X
	

	
	
	
	
	
	

	5.7.1.2.7
	Vacuum Toilets (08) 
An ATMOSPHERIC VACUUM BREAKER must be installed on a POTABLE WATER supply that is connected to a vacuum toilet system. An ATMOSPHERIC VACUUM BREAKER must be located on the discharge side of the last control valve (flushing device).
	
	
	X
	

	
	
	
	
	
	

	5.7.1.2.8
	Diversion Valves (08) 
Lines to divert POTABLE WATER to other systems by valves or interchangeable pipe fittings must have an AIR GAP after the valve.
	
	
	X
	

	
	
	
	
	
	

	5.7.1.2.9
	Location (08) 
BACKFLOW PREVENTION DEVICES and AIR GAPS must be accessible for inspection, service, and maintenance.
	
	
	X
	

	
	
	
	
	
	

	23.3
	Atmospheric Vent 
A mechanical BACKFLOW PREVENTION DEVICE must have an atmospheric vent.
	
	
	
	X

	
	
	
	
	
	

	23.4
	Protect Against Health Hazards 
Ensure that connections where there is a potential of a health hazard are protected by AIR GAPS or BACKFLOW PREVENTION DEVICES designed to protect against health hazards.
	
	
	
	X

	
	
	
	
	
	

	5.7.1.3
	Air Supply Connections
	
	
	X
	

	
	
	
	
	
	

	5.7.1.3.1
	Air Supply (08) 
A compressed air system that supplies pressurized air to both nonpotable and POTABLE WATER pneumatic tanks must be connected through a press-on (manual) air valve or hose.
	
	
	X
	

	
	
	
	
	
	

	5.7.1.3.2
	Separate Compressor 
A fixed connection may be used when the air supply is from a separate compressor used exclusively for POTABLE WATER pneumatic tanks.
	
	
	X
	

	
	
	
	
	
	

	5.7.2
	Backflow Prevention Device Inspection and Testing
	
	
	X
	

	
	
	
	
	
	

	5.7.2.1
	Maintenance
	
	
	X
	

	
	
	
	
	
	

	5.7.2.1.1
	Maintained (08) 
BACKFLOW PREVENTION DEVICES must be maintained in good repair.
	
	
	X
	

	
	
	
	
	
	

	5.7.2.2
	5.7.2.2 Inspection and Service
	
	
	X
	

	
	
	
	
	
	

	5.7.2.2.1
	Schedule (08) 
BACKFLOW PREVENTION DEVICES should be periodically inspected and any failed units must be replaced.
	
	
	X
	

	
	
	
	
	
	

	5.7.2.2.2
	Test Annually (08) 
BACKFLOW PREVENTION DEVICES requiring testing (e.g., reduced pressure BACKFLOW PREVENTION DEVICES and PRESSURE VACUUM breakers) must be inspected and tested with a test kit after installation and at least annually. Test results showing the pressure differences on both sides of the valves must be maintained for each device.
	
	X
	
	

	
	
	
	
	
	

	23.5
	Test Kit 
Provide an appropriate test kit for all testable devices. 
Test all testable devices after installation and provide pressure differential test results for each device.
	
	


X
	
	X

	
	
	
	
	
	

	5.7.2.2.3
	Records (08) 
The inspection and test results for BACKFLOW PREVENTION DEVICES must be retained for at least 12 months and must be available for review during inspections.
	
	
	X
	

	
	
	
	
	
	

	5.8
	Potable Water Knowledge
	
	
	X
	

	
	
	
	
	
	

	5.8.1
	Demonstration of Knowledge (44) 
The supervisor or PERSON IN CHARGE of potable water operations on the vessel must demonstrate to VSP—on request during inspections—knowledge of potable water operations. The supervisor or PERSON IN CHARGE must demonstrate this knowledge by compliance with this section of these guidelines or by responding correctly to the inspector’s questions as they relate to the specific operation. In addition, the supervisor or PERSON IN CHARGE of potable water operations on the vessel must ensure that employees are properly trained to comply with this section of the guidelines in this manual as it relates to their assigned duties.
	
	
	X
	

	
	
	
	
	
	

	24.0
	Heat Exchangers Used for Cooling or Heating Sanitary Seawater and Potable Water
	
	
	
	X

	
	
	
	
	
	

	24.1
	Fabrication 
Fabricate heat exchangers that use, cool, or heat SANITARY SEAWATER or POTABLE WATER so a single failure of any barrier will not cause a CROSS-CONNECTION or permit BACKSIPHONAGE of contaminants into the POTABLE WATER system.
	
	
	
	X

	
	
	
	
	
	

	24.2
	Design 
Where both SANITARY SEAWATER or POTABLE WATER and any nonpotable liquid are used, design heat exchangers to protect the SANITARY SEAWATER or POTABLE WATER from contamination by one of the designs in sections 24.2.1 or 24.2.2.
	
	
	
	X

	
	
	
	
	
	

	24.2.1
	Double-wall Construction 
Double-wall construction between the SANITARY SEAWATER or POTABLE and nonpotable liquids with both of the following safety features: 
• A void space to allow any leaking liquid to drain away. 
• An alarm system to indicate a leak in the double wall. 

	
	
	
	X

	
	
	
	
	
	

	24.2.2
	Single-wall Construction 
Single-wall construction with all of the following safety features:
	
	
	
	X

	
	
	
	
	
	

	24.2.2.1
	Higher Pressure 
Higher pressure of at least 1 bar on the SANITARY SEAWATER or POTABLE WATER side of the heat exchanger.
	
	
	
	X

	
	
	
	
	
	

	24.2.2.2
	Automatic Valve 
An automatic valve arrangement that closes SANITARY SEAWATER or POTABLE WATER circulation in the heat exchanger when the pressure difference is less than 1 bar.
	
	
	
	X

	
	
	
	
	
	

	24.2.2.3
	Alarm 
An alarm system that sounds when the diverter valve directs SANITARY SEAWATER or POTABLE WATER from the heat exchanger.
	
	
	
	X

	
	
	
	
	
	



