DRAFT 1 – DO NOT CITE OR CIRCULATE BEYOND CSTE REVIEWERS
[bookmark: Legal]Chapter 6
Water Management Programs



Overview
This chapter provides basic information about water management programs and their role in preventing Legionnaires’ disease (LD) in certain types of buildings and devices. It covers the following topics:
· Identifying buildings and devices at risk for Legionella colonization.
· Factors giving rise to Legionella growth in building water systems.
· The role of water management programs in preventing LD.
· The elements of effective water management programs.
· Customizing water management programs to the specific facility type, including healthcare facilities.

Identifying Buildings and Devices at Risk for Legionella Colonization
 Certain types of buildings or devices are at increased risk for the growth and proliferation of Legionella bacteria. CDC created an assessment tool in its Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings publication to help building owners and operators quickly determine if they should develop a water management program for the building and specific devices in it.[footnoteRef:1] The assessment looks at the following building and device characteristics. [1: Footnotes will be streamlined and edited to style guide once text is finalized
 CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 


Building Characteristics[footnoteRef:2] [2:  Note all items in this section from: CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 2. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 

· The building is a healthcare facility where patients stay overnight or houses or treats people who have chronic and acute medical problems or weakened immune systems. (See Chapter 1 LD Basics)
· The building primarily houses people over the age of 65 years (e.g., retirement home, assisted-living facility).Where Can Legionella Grow in a Building?

There are many potential water systems and devices in a building in which Legionella can grow or spread. Examples of these include:
· Hot and cold water storage tanks
· Water heaters
· Water hammer arrestors
· Expansion tanks
· Water filters
· Electronic and manual faucets*
· Aerators
· Faucet flow restrictors
· Showerheads* and hoses
· Pipes, valves, and fittings
· Centrally installed misters*, atomizers*, air washers*, and humidifiers*
· Non-stream aerosol-generating humidifiers*
· Infrequently used equipment including eyewash stations*
· Ice machines*
· Hot tubs*
· Decorative fountains*
· Cooling towers*
· Medical devices* (such as CPAP machines, hydrotherapy equipment, bronchoscopes)
* These devices can spread Legionella through
aerosols or aspiration.
Source: CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 4. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.








· The building has multiple housing units and a centralized hot water system (e.g., hotel, high-rise apartment complex).
· The building has more than 10 stories (including basement levels).
If a building meets any one of these criteria, a water management program for that building’s hot and cold water distribution system should be developed.[footnoteRef:3] [3:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 2. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 


Device Characteristics[footnoteRef:4] [4:  Note all items in this section from: CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 2. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 

· The building has a cooling tower.[footnoteRef:5]  [5:   CDC notes that cooling towers are used for heating, ventilation, air conditioning (HVAC), and industrial purposes. It describes the operation of a cooling tower as: “A cooling tower is designed to remove heat from a building or facility by spraying water down through the tower to exchange heat into the inside of the building. Air comes in from the sides of the tower and passes through the falling water. As the air passes through the water, heat is exchanged and some of the water evaporates. This heat and evaporated water flow out the top of the tower in the form of a fine cloud-like mist. The cooled water is collected at the bottom of the tower and pumped back into the plant or building for reuse.” CDC. Cooling Towers. Webpage last reviewed by CDC July 12, 2017. Retrieved from https://www.cdc.gov/healthywater/other/industrial/cooling_towers.html. ] 

· The building has a hot tub/spa that is not drained between each use.
· The building has a decorative fountain.
· The building has a centrally-installed mister, atomizer, air washer, or humidifier.
Because devices in a building can spread contaminated water droplets, owners or operators of a building should have a water management program for the devices even if one is not needed for the entire building.[footnoteRef:6]  [6:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 2. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 


Understanding Legionella Growth in Building Water Systems 
CDC identifies multiple internal and external factors in a building’s water system that can give rise to the proliferation of Legionella.[footnoteRef:7] Internal factors include: [7:  CDC. What Owners and Managers of Buildings and Healthcare Facilities Need to Know about the Growth and Spread of Legionella. Webpage reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview/growth-and-spread.html. ] 

· Biofilm – Biofilm comprises germs and the slime secreted by germs that grow on surfaces in continually moist environments.[footnoteRef:8] The biofilm layer becomes a source of food and provides protection to Legionella and many other types of germs.[footnoteRef:9]  [8:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.]  [9:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 3. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf. ] 

· Scale and sediment – This build-up of minerals in a water system supports the growth and survival of germs including Legionella.[footnoteRef:10] It can reduce the amount of disinfectant available in the water system to combat and control germs. [10:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 3. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 

· Water temperature fluctuations – According to CDC, if the temperature of water in a building’s water system falls into the range of 77°F to 108°F then Legionella growth may occur.[footnoteRef:11] Factors that can affect water temperature can include external weather conditions (e.g., cold water in a hot climate) or restrictions on hot water temperatures. [11:  CDC. What Owners and Managers of Buildings and Healthcare Facilities Need to Know about the Growth and Spread of Legionella. Webpage reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview/growth-and-spread.html.] 

· pH fluctuations – Because disinfectants are their most effective within a narrow range (approximately 6.5 to 8.5)[footnoteRef:12], fluctuations in pH levels can reduce the effectiveness of disinfectants and allow for germs like Legionella to proliferate in a water system. [12:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 5. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 

· Inadequate levels of disinfectant – Legionella can thrive in a building if the levels of disinfectant in its water systems are inadequate. Depending on the building type, processes like heating, storing, and filtering water can reduce the amount of disinfectant available to impede Legionella growth.[footnoteRef:13] [13:  CDC. What Owners and Managers of Buildings and Healthcare Facilities Need to Know about the Growth and Spread of Legionella. Webpage reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview/growth-and-spread.html.] 

· Changes in water pressure - If the water pressure in a system changes it can create conditions in which biofilm dislodges from surfaces and colonizes downstream devices.[footnoteRef:14] [14:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 5. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 

· Water stagnation – Water can stagnate in portions of a building’s water system or devices that are not regularly used, if parts of the system become clogged or blocked, and if there are changes to the design of the system through facility renovation. If water does not flow properly, then stagnating areas can give rise to biofilm, increased water temperatures conducive to Legionella growth, and decreased levels of disinfectants.[footnoteRef:15] [15:  CDC. What Owners and Managers of Buildings and Healthcare Facilities Need to Know about the Growth and Spread of Legionella. Webpage reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview/growth-and-spread.html. ] 


External factors that may be beyond the control building owners and operators can also impact a building’s water systems and lead to the growth and spread of Legionella. These factors include:
· Construction – Construction around a building can cause vibrations and changes in water pressure that may dislodge biofilm thereby freeing Legionella and other germs to enter the building through the water supply.[footnoteRef:16]  [16:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 4. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 

· Water main breaks – Water main breaks cause changes in water pressure which can dislodge biofilm and free Legionella and other germs into the water supplied to a building. Likewise, dirt and other materials potentially introduced into the water supplied to a building can use up disinfectant that would otherwise control Legionella and other germs.[footnoteRef:17] [17:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 4. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 

· Changes in municipal water quality – Changes in the quality of water supplied through municipal water systems can result in increased sediment, lower disinfectant levels, increased turbidity, or pH levels outside of recommended ranges.[footnoteRef:18] [18:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. p. 4. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 


The Role of Water Management Programs
Implementing an ongoing water management program is key to mitigating the effects of various internal and external factors that can allow Legionella to propagate in a building’s water system or devices. A water management program is designed to detect conditions that can lead to Legionnaires’ disease and identify the steps necessary to mitigate the proliferation of Legionella and other waterborne pathogens in a building’s water system or devices.[footnoteRef:19] Water management programs are now the industry standard for large buildings in the United States.[footnoteRef:20] While water management programs have common elements, each building and device at a specific site must be evaluated to determine the particular hazards, potential groups at risk for Legionnaires’ disease, and mitigation measures associated with that site.  [19:  CDC. Overview of Water Management Programs. Website last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview.html. ]  [20:  See ASHRAE 188: Legionellosis: Risk Management for Building Water Systems June 26, 2015. ASHRAE: Atlanta.] 
For More Information….

See CSTE’s Water Management Program Template. 

The template is intended to be an interactive tool that facilities can use to create or improve their water management program with emphasis on Legionella control and prevention. 

Available at: https://www.cste.org/general/custom.asp?page=Legionnaires 


Once a water management program has been established, building water systems and devices must be regularly monitored for potentially hazardous conditions.[footnoteRef:21] If such conditions are detected, then owners and operators must implement the mitigation measures identified in the water management program to address the hazard. The water management program must also be regularly reviewed and updated as needed to account for changes to the building and devices.  [21:  CDC. Overview of Water Management Programs. Website last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview.html.] 


Effective Water Management Program Principles and Elements
CDC identifies the following key principles to effective water management to prevent Legionella[footnoteRef:22]: [22:  CDC. Overview of Water Management Programs. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview.html. ] 

· Maintaining water temperatures outside the ideal range for Legionella growth
· Preventing water stagnation
· Ensuring adequate disinfection
· Maintaining devices to prevent scale, corrosion, and biofilm growth, all of which provide an environment and nutrients for Legionella to proliferate

To implement these principles, CDC has identified seven key elements in developing an effective water management program to address Legionella[footnoteRef:23]: [23:  ASHRAE. Standard 188-2018: Legionellosis: Risk Management for Building Water Systems (ANSI approved). 2018. Retrieved from https://www.ashrae.org/technical-resources/bookstore/ansi-ashrae-standard-188-2018-legionellosis-risk-management-for-building-water-systems.] 

· Establish a water management program team
· Describe the building water systems using text and flow diagrams
· Identify areas where Legionella could grow and spread
· Decide where control measures should be applied and how to monitor them
· Establish ways to intervene when control limits are not met
· Make sure the program is running as designed and is effective
· Document and communicate all the activities

More detailed information about each of these elements is contained in the CDC’s Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings publication.[footnoteRef:24]  [24:  CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1. Retrieved from https://www.cdc.gov/legionella/downloads/toolkit.pdf.] 


Site and Building Characteristics
Every water management program must be customized for each specific building or device at the site. CDC identifies the following factors to consider while creating and implementing a water management program[footnoteRef:25]:  [25:  CDC. Overview of Water Management Programs. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview.html.] 

· Structure and size
· Age
· Location and surrounding conditions
· Unique areas of risk for Legionella growth and spread
· Susceptibilities of the people found within

It is also important to note that requirements or limitations in specific state and local codes and regulations may affect a building’s water management program.[footnoteRef:26] Such codes and regulations could include, for example, building codes, water treatment regulations, healthcare accreditation and survey requirements, and public health reporting requirements.[footnoteRef:27]  [26:  For example, anti-scald regulations may limit maximum allowable water temperatures. CDC. Overview of Water Management Programs. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview.html.]  [27:  CDC. Overview of Water Management Programs. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/overview.html.] 


Water Management Programs in Healthcare Settings
While the same principles apply for water management programs in healthcare facilities, there are 
additional considerations in these settings. As discussed in Chapter 1 (Legionnaires’ Disease Basics), many people being treated at healthcare facilities—including long-term care facilities and hospitals—have conditions that put them at higher risk of getting sick and dying from LD.[footnoteRef:28] People who work in these facilities are also potentially exposed for prolonged periods and may have underlying health conditions that put them at risk. Further, in July 2018, the Centers for Medicare & Medicaid Services (CMS) released an updated survey and certification memorandum advising healthcare facilities to develop and adhere to ASHRAE-compliant water management programs to reduce the risk for Legionella and other pathogens in their water systems.[footnoteRef:29] [28:  CDC. Legionnaires’ Disease: A problem for health care facilities. CDC Vital Signs. June 2017. Retrieved from https://www.cdc.gov/vitalsigns/pdf/2017-06-vitalsigns.pdf. ]  [29:  CMS. Requirement to Reduce Legionella Risk in Healthcare Facility Water Systems to Prevent Cases and Outbreaks of Legionnaires’ Disease. Retrieved from https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/QSO17-30-HospitalCAH-NH-REVISED-.pdf. See also CDC. Water Management in Healthcare Facilities. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/healthcare-facilities/water-mgmt-facilities.html.] 


A water management program can also aid in controlling other water-related healthcare-associated infections and should be monitored for its efficacy in reducing risk for other pathogens like gram-negative bacteria (e.g., Pseudomonas, Burkholderia, Stenotrophomonas) and nontuberculous mycobacteria.[footnoteRef:30] CDC has also identified additional information resources about water management programs in healthcare facilities on its website.[footnoteRef:31] [30:  CDC. Water Management in Healthcare Facilities. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/healthcare-facilities/water-mgmt-facilities.html. Citing Kanamori H, Weber DJ, Rutala WA. Healthcare outbreaks associated with a water reservoir and infection prevention strategies. Clin Infect Dis. 2016;62:1423–35. Retrieved from https://pubmed.ncbi.nlm.nih.gov/26936670/. ]  [31:  See CDC. Water Management in Healthcare Facilities. Webpage last reviewed by CDC April 30, 2018. Retrieved from https://www.cdc.gov/legionella/wmp/healthcare-facilities/water-mgmt-facilities.html.] 










Selected Resources

Note to reviewers: Please feel free to identify additional resources


· ASHRAE. Standard 188-2018: Legionellosis: Risk Management for Building Water Systems (ANSI approved): https://www.ashrae.org/technical-resources/bookstore/ansi-ashrae-standard-188-2018-legionellosis-risk-management-for-building-water-systems

· ASHRAE. Managing the risk of legionellosis associated with building water systems. ASHRAE guideline 12-2020: https://www.techstreet.com/ashrae/standards/guideline-12-2020-managing-the-risk-of-legionellosis-associated-with-building-water-systems?product_id=2111422

· CDC. Overview of Water Management Programs. Website last reviewed by CDC April 30, 2018: https://www.cdc.gov/legionella/wmp/overview.html.

· CDC. Developing a Water Management Program to Reduce Legionella Growth and Spread in Buildings: A Practical Guide to Implementing Industry Standards. June 5, 2017. Version 1.1: https://www.cdc.gov/legionella/downloads/toolkit.pdf.

· CDC. Guidance for Reopening Buildings After Prolonged Shutdown or Reduced Operation. Updated May 7, 2020: https://www.cdc.gov/coronavirus/2019-ncov/php/building-water-system.html.

· [bookmark: _Hlk56005790]CSTE. Water Management Program Template: https://www.cste.org/general/custom.asp?page=Legionnaires 
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