PORT HEALTH EXPERT PANEL

Vessel Potable Water Systems

A lack of clarity in the International Health Regulations regarding requirements for potable water systems therein has resulted in Port Health Authorities formulating differing standards/requirements for potable water systems for vessels, particularly what testing requirements are applicable for vessels, what areas of the vessel are sampled during testing and what constitutes a valid water quality analysis report.
This paper is, therefore, intended to standardise controls relating to potable water systems both for water generated on board vessel and also water supplied to the vessel from the shore, specifically to detail water safety management requirements onboard vessels and to determine what test should be conducted in order that monitoring activities are sufficient to control hazards associated with potable water for vessels. 
Assessment of the Ship’s Potable Water System

The ship operator should be aware of all hazards (biological, chemical or physical) and hazardous events that may occur in port water when transferring water from port to ship or when water is produced, stored and distributed on board. 
9.2.3 of the “Handbook for Inspection of Ships and the Issuance of Ship Sanitation Certificates” identifies a requirement for vessel to operate and maintain a water safety plan or to have sufficient policies in place to ensure safe potable water.  Guideline 2.3 of the “WHO Guide to Ship Sanitation” states “a water safety plan has been designed and implemented for the ship water system”, it would, therefore, seem that to address both guidance documents all potential hazards and hazardous events should be assessed within a Water Safety Plan (WSP). 
A WSP has three key components, guided by health-based targets and overseen through drinking-water supply chain surveillance. They are:

· System assessments, which include
· description of the water supply system in order to determine whether the drinking-water supply chain (up to the point of consumption) as a whole can deliver water of a quality that meets health-based targets;
· identification of hazards and evaluation of risks;
· determination of control measures, reassessment and prioritization of risks;
· development, implementation and maintenance of an improvement plan;

· Operational monitoring, which includes identification and monitoring of the control measures that will ensure that management processes are functioning efficiently;

· Management and communication, including verification, preparation of management procedures and development of supporting programmes to manage people and processes, including upgrade and improvement.

Shore Supply Testing Requirements

Potable water for ships needs to be obtained only from water sources and water supplies that provide potable water of a quality in line with standards recommended in the GDWQ (WHO, 2011) or national standards, if more stringent, specifically in relation to microbial, chemical, physical and radiological requirements.
Recommended parameters to be monitored at port supplies:

· E. coli or thermotolerant (faecal) coliforms, 
· Total Coliforms
· Heterotrophic Plate Count (HPC)

· Corrosion-related contaminants (lead, nickel, iron, copper, cadmium)
· Disinfectant residual, 
· Turbidity,
· Aesthetic parameters (taste, colour, odour). 
Documentation of monitoring should be kept for assurance and analysis in the event of an incident.
Vessel Based Testing Requirements
Water on board should be kept clean and free from pathogenic organisms and harmful chemicals. 
Responsibilities of masters and ship operators are to monitor the water system, particularly for microbial and chemical indicators, to share sampling results with stakeholders, to report adverse results to the competent authority under the IHR 2005, where required, and to take corrective action. Adverse results should also be communicated to the crew and passengers when and where necessary.

Monitoring actions need to provide information in sufficient time that corrective action can be taken to ensure that process controls will prevent contaminated water from reaching passengers and crew.
The frequency of monitoring is not specified within the “WHO Guide to Ship Sanitation”, it is, therefore, open to discussion what frequency should be set for routine onboard monitoring and for more complex verification/Audit monitoring which would allow for all information of potential problems to be received within the necessary time scales.  It is, therefore, proposed that the following be adopted:

A) Routine onboard monitoring – 3 months and each time water bunkered/loaded from the shore

B) Verification/Audit Monitoring – every 12 months (in line with requirements under the WHO GDWQ, 2011). 
In most cases, routine monitoring will be based on simple surrogate observations or tests, such as turbidity or structural integrity, rather than complex microbial or chemical tests. 
Monitoring requirements for vessels are, in part based, upon the type of water generation onboard the particular vessel, however, as a general rule it is recommended that the following parameters to be monitored onboard vessels:

Routine Monitoring (every 3 months and each time water is loaded from shore):
· pH,
· Turbidity

· Electrical Conductivity

· Aesthetic parameters (taste, colour, odour)

· Hot & Cold water temperatures

· Residual disinfectant
· Hardness (if the remineralisation of desalinated water is undertaken)

Verification/Audit Monitoring (Annually):

· E. coli or thermotolerant (faecal) coliforms, 
· Heterotrophic Plate Count (HPC)

· Corrosion-related contaminants (lead, nickel, iron, copper, cadmium)

· Legionella Bacteria (if Hot & Cold water temperatures out of normal ranges, i.e. <20°C & >50°C).
· Pseudomonas aeruginosa (if stagnant water or unmaintained shower heads/aerators found)
Records of readings must be documented. 

Documentation of monitoring, inspection, maintenance, cleaning, disinfection (to include concentration and contact time of disinfectant) and flushing should be maintained for 12 months and be available for inspection.
Sampling Locations
Samples should be taken directly from the fresh water tank (sampling taps are necessary) and one sample at the farthest point of the distribution system (e.g. tap at the bridge deck).  For food safety purposes it would also be prudent to take a sample from the galley.
The water quality in the ship’s tank gives information about the source water quality. Sampling should be performed directly from a defined and labelled sampling tap installed at the tank, referring to a suitable procedure such as that described in ISO 19458 purpose: - “A”: “Disinfect or sterilize the sampling tap with a gas burner or with suitable disinfection liquid (e.g. Ethanol 70%), let water flow out until the temperature is constant (or at least 10 litres if directly taken from the tank) and fill the sterile sampling bottle”.

The farthest tap should be examined to inform the assessor of the highest potential risk. This tap typically can be found at the bridge deck. Here an additional sample should be taken, referring to a suitable procedure such as ISO 19458 purpose “B”: “Remove aerator, clean the tap, disinfect or sterilize the tap by using disinfection liquid or gas burner, let some water flow out (approximately 2–3 Litres) and fill the sterile sampling bottle”.

Whenever the water temperature is between 25 °C and 50 °C, a high risk of contamination by Legionella spp. exists. The main risk is that contaminated aerosols can be inhaled (e.g. in the shower), therefore, at least one shower should be examined.
When evidence is found of stagnating water or otherwise poorly maintained fixtures in medical areas, testing for Pseudomonas aeruginosa can be useful. In this case, sampling should refer to a suitable procedure such as ISO 19458 purpose “C”: “Choose a sampling point, do not remove aerators or showerheads, do not disinfect or sterilize the fixture or showerhead, open the tap and take the sample immediately”.

