Legionella Water Management Program
Template Policy

PURPOSE:

The water management program will identify areas in the water system that limits the spread and growth of legionella and other water-borne pathogens in the facility building.

The water management program will establish a process to identify and respond to a legionella incident or outbreak.

APPLICABILTY:

This policy applies to any building or system identified by the facility’s risk assessment as requiring a water management program to limit the spread and growth of legionella.

POLICY:

The facility shall establish a water management program based on recommendations from the Centers for Disease Control and Prevention and American Society of Heating, Refrigerating and Air Conditioning engineers (ASHRAE) for Developing a Legionella Water Management Program.

OR

The facility shall establish an infection prevention and control program that will prevent, detect and control water-borne contaminants, including Legionella, which is overseen by the water management team.

PROCEDURES:

The water management program includes the following elements:

Water Management Program Team
A multidisciplinary team composed of key individuals that represent the expertise, knowledge and functions related to the facility operations and service should conduct initial or ongoing assessment. Multidisciplinary teams should include at a minimum:
· Infection Preventionist
· Administrator
· Medical Director or designee
· Director of Maintenance and/or Environmental Services



Environmental Assessment
The facility shall proactively perform an environmental assessment and diagram  of its water systems, including review of the following:
· Building characteristics
· Hot and cold-water supplies
· Cooling and air- handling systems
· Chemically treatment systems
· Systems where water may have low or no flow for extended periods of time

The purpose of the assessment is to identify any vulnerabilities that would increase the risk of Legionella and other waterborne pathogens. The following factors to be considered include, but are not limited to: 
· Building Characteristics 
· Types of care 
· Age of buildings
· Location 
· Floor space and numbers of beds/population capacity 
· Source of Water Supply and Treatment
· Hot and cold water temperature profiles
· City water supply treatment program 
· Free chlorine residuals 
· Presence and location of thermostatic mixing valves 
· Presence and service of water softener systems 
· Supplemental (long-term) water treatments for microbial contamination 
· Other water quality parameters
· Heating and Cooling 
· Age and types of heating and cooling components 
· Service records, warranties and manufacturer recommendations 
· Locations 
· Service contracts and vendors 
· Chemical treatments, shut-down and start-up procedures 
· Construction Issues 
· Internal plumbing repairs or construction 
· External construction 
· Water main breaks or repairs 
· Colored water issues 
· Sprinkler system service or malfunction/repair. 
· Potential cross-connections 

The identification of areas in the water system that could encourage the growth and spread of Legionella or other waterborne bacteria, including:
· Storage tanks
· Water heaters
· Water filters
· Electronic and manual faucets
· Aerators
· Showerheads and hoses
· Sinks, showers
· Kitchen appliances
· Ice machines
· Cooling towers
· Centrally installed misters, atomizers, air washers and humidifiers
· Hot tub/spa
· Pool
· Decorative fountains
· Medical devices such as CPAP machines, hydrotherapy equipment; etc.

Maintenance of Water Systems
Based on the results of the environmental assessment, determine what control measures should be monitored and maintained:

Hot Water Heating and Cooling Towers
Hot water heating systems (non-potable) shall be maintained according to the manufacturer's recommendations and current industry standards (ASHRAE; CTI, 2008). Including times, monitoring, routine disinfection, and inspections.

If applicable, disinfectant and other chemical levels in cooling towers and hot tubs should be continuously maintained and regularly monitored.  Surfaces with any visible biofilm should be cleaned. Cooling tower documentation should include written details regarding the proper use of corrosion, inhibitors, biocides, disinfectants, records on repairs, alterations operating times, monitoring routine disinfection, and inspections.

Construction and Repair
When planning new construction or renovation, the facility shall consider installing anti-scald valves on hot water outlets, so that water temperatures in the recirculation lines and distribution system may be set high enough to control Legionella growth. This would also include the use of instantaneous heaters to maintain higher temperatures.

When the hot water distribution system is opened for repair/construction or subject to water pressure changes, the system or affected area should, at the minimum:
· Thoroughly flushed before being returned to service.
· On a case-by-case basis, be evaluated for disinfection using a high temperature or chlorination flush before being returned to service. 
· If only a portion of the system is involved, disinfection may occur on only that portion of the system or a thorough flushing with possible back up testing of area.
· Precautions shall be taken to prevent staff or resident exposure to aerosols, high temperatures or high concentrations of chlorine during flushing.


Storage and Premise Distribution
· Cold water shall be stored and distributed at <68°F (20°C).
· If the facility has the necessary mixing valves and/or anti-scald valves, hot water shall be stored above 140°F (60°C) and circulated with a minimum return temperature of 124°F (51°C). 
· Mixing valves and/or anti-scald valves are necessary on such systems to reduce the final water temperature to no more than 120° F (49°C) to prevent scalding. Anti-scald valves need to be operated according to manufacturer’s recommendations, which include periodic testing of outlet temperatures and documentation of results.
· If the facility does not have the necessary mixing valves and/or anti-scald valves to operate according to the temperatures described above, or have not implemented other long-term control measures, then an environmental assessment (which may include Legionella sampling) shall be performed and updated annually. (quarterly testing at different locations each time may be more effective)
· "Dead ends", capped lines, and the location of water hammer arrestors shall be documented. If they appear to be a source of corrosion, microbiologically influenced corrosion or biofouling, then they shall be removed or altered to prevent recurrence of the problem. Old water hammer arrestors may need periodic replacement.
· Water lines that have been dormant or unused (more than a week) should be flushed or disinfected before being placed back into service. Periodic (once a week) running of water in empty resident rooms and other such areas is recommended.
· Electronic (also known as “on-demand” or “hands free”) faucets should be monitored along with other sites in a Legionella sampling plan.
· Showers and water features should be monitored. 
· Hot water storage tanks should be drained, cleaned and disinfected at least annually.

Use and Care of Respiratory Equipment 
Tap water should never be used for rinsing respiratory devices or filling reservoirs of respiratory equipment or devices that create aerosols due to the risk of exposing patients to waterborne organisms. 
· Use sterile water for rinsing nebulization devices and other respiratory equipment after they have been cleaned and disinfected. 
· Use sterile water for filling reservoirs of devices used for nebulization. 
· The same standards of care shall apply to respiratory equipment brought in by the resident (e.g., humidifiers, CPAP). 

Decorative Fountain
Decorative fountains should be kept free of debris and visible biofilm



Legionella Detection and Surveillance
If a single case or multiple cases of Legionnaire disease are detected, it shall be immediately reported to local and State public health authorities. 

Complete eradication of Legionella may not be feasible and, without long-term control measures, re-growth will likely occur. Therefore, long-term control measures, or other barriers such as point-of-use microfiltration, may be needed. Environmental surveillance, such as collecting water samples or plumbing system swab samples for Legionella, may be necessary to ensure that the recommended disinfection and long-term control measures are appropriate to the system. Sampling periods should be determined in consultation with public health authorities.  Activation of the loss of water plan should be considered to maintain ongoing operations and protect personnel.

Disinfection
Disinfection should be performed if indicated by the results of an environmental assessment or in response to disease. If multiple possible or definite case(s) are identified, it is advisable to consider immediate disinfection. The disinfection and culture sampling should be done in consultation with public health authorities

Short Term Control Measures

Heat and Flush
The literature suggests bringing hot water temperatures to 160 F (71 C) and flushing each tap for a minimum 30 minutes to be effective If these temperatures or exposure times cannot be achieved, then the facility should attain temperatures of 160 F (71C) for greater than 5 minutes 

Hyper-Chlorination
Failure of heat and flush protocols may require the use of hyper-chlorination. Performing hyper-chlorination is usually a more difficult short-term treatment to implement. Current literature suggests that an initial concentration of 10 - 20 ppm for two hours should be followed by reducing the concentration to > 2.0 ppm (A range of 2.0 to 6.0 ppm is required for control of Legionella) for up to 24 hours, after which the system should be thoroughly flushed. Free chlorine residual shall be confirmed at multiple locations throughout the system.
 
Low Level Continuous Chlorination
As an intermediate treatment, when either heat and flush or hyper-chlorination are contraindicated, another option is to continuously treat both hot and cold water with supplemental chlorine until a permanent control measure is implemented. The target concentration should be 0.5-ppm free chlorine residual at the most distal locations from the treatment location. After implementation, culture of legionellae should be performed within 7 to 10 days.


Post-Disinfection Sampling
The hot water system should be sampled no sooner than 7 days and no later 4 weeks after disinfection to determine the efficacy of the treatment and re-occurrence of legionellae.
If additional culture analysis determines that acute treatment did not succeed in lowering the concentration of Legionella in the hot water system, the treatment may be repeated. 


Long-Term Control Measures
Should long-term control measures be needed, the organization shall seek outside expert consultation to establish an appropriate plan in collaboration with public health authorities.

Culture Sampling
If a potable hot/cold water-sampling plan is required as a result of disease, the recommended sampling sites include but are not limited to:
· One water sample of the inlet of the heating system(s)
· One water sample of the outlet of the heating system(s)
· One sample of the inlet of the cold water supply
· Floors that housed ill patients/residents, as well as additional floors, should be sampled. Three samples should be collected from each floor. This is normally done in the following fashion:
· Tap closest to first delivery of hot water from the riser
· One sample from the middle of the system
· One sample from the last outlet before the water returns to heaters
· Where multiple risers supply hot water to a limited number of rooms from a circulation loop, several locations corresponding to the loop should be sampled.
· One additional random sample should be collected from each floor when wings have extensive lengths of piping and complex paths. Good judgment should be used to determine representative sites (e.g. if cold-water taps frequently yield "tepid" water).
· For initial building assessment, it is suggested that a surface sample (swab) be performed at locations representing the middle or end of the hot water line on each floor.

Sampling Technique
There may be variations of this sampling scheme and added suspect sites (dead legs, infrequently used areas, low flow zones, water softener equipment, roof top tanks, ice machines, etc.) depending upon the level of suspicion. At least two sites (taps/showers) are recommended in hospitals with 100 beds.
· Water samples should be first draw samples. First draw hot water samples are used to determine “percent positivity” (see below).
· Temperature, pH and residual chlorine levels should be obtained with all water samples (immediately after the first draw). Temperatures should be obtained with first draw sample and after a three minute flush. The temperature profile for hot or cold water systems will help delineate low flow/poor flow areas.
· Aseptic technique should be used in collecting the water samples and filling vessels.
· Thiosulfate, to inactivate free chlorine, should be used in all samples.
· Store samples at 39°F (4°C) for transport to the lab. (Dry ice is NOT recommended. Ice or "blue" ice bricks and a cooler are preferred).
· Surface samples should be collected with sterile cotton swabs that are dipped in water from the sample site. The swab is aseptically broken off into the bottle containing sample water. Cotton swabs prepared with buffers or alginate swabs are not recommended.

Interpretation of Culture Results
Culture results should be assessed based on the number of positive sites with some special consideration given to the L. pneumophila serotypes and secondarily to Legionella species. 
Any location with double-digit levels of legionellae per 100 ml, when linked together with >30%-positive sampling sites, should be considered an area of concern.
· If the number of positive sampling sites is: >30% , then treatment is recommended
· If the number of positive sampling sites = 30%, then treatment should be considered (dependent upon Legionella species and facilities assessment information). This is a borderline condition; therefore, if the number of colony forming units is quite high (generally double-digit colony count values per 100 ml sample), even if the number of positive sites is 30%, an acute treatment may be advisable.
· If the number of positive sampling is <30%, then continue to monitor on a quarterly basis. If there is no change after one year, reduce routine monitoring to two (or three) times per year.

Program Review
The Water management program will be reviewed at least annually or when any of the following events occur:
· Data review shows control measures are persistently outside of control limits
· A major maintenance or water service change occurs
· New construction
· Equipment changes (i.e. new hot tub chlorinator pump)
· Changes in treatment products( i.e. disinfectants)
· Changes in water usage 
· Changes in the municipal water supply
· One or more cases of disease are thought to be associated with your system(s)
· Changes occur in applicable laws, regulations, standards, or guidelines
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