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Objectives
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• Define lessons learned to improve prevention strategies, including 
strengthening water management programs and enhancing facility 
partnerships.

• Describe actionable strategies to reduce future Legionella risk, based 
on real-world investigation findings and public health practice 
improvements.

• Define common environmental and system vulnerabilities (e.g., water 
management program gaps, infrastructure issues) discovered during 
Legionella investigations.



Background
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Water Safety is Critical in Healthcare
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❑Water in healthcare facilities 
can harbor pathogens that 
cause illness in patients

❑Patient susceptibility
❑ Immunosuppression, cystic 

fibrosis, pre-existing lung 
disease

❑ Non-intact skin or open 
wounds

❑ Medical devices can 
transmit pathogens

Modes of Transmission of Waterborne Diseases

https://www.cdc.gov/infection-control/hcp/environmental-control/water.html
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Water is Used Throughout Healthcare 
Facilities in Various Ways
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❑ Facility: HVAC, cooling towers, fire suppression, irrigation

❑ Care: hygiene, medical products, medications, ventilators, 
neonatal isolettes, dental unit water uses

❑ Procedures: dialysis, surgery, burn wound debridement, 
ECMO

❑ Cleaning: medical device reprocessing, autoclaves, 
environmental cleaning

❑ Consumption: water, ice, food and food preparation

Photo: Dräger.com

Modes of Transmission of Waterborne Diseases

https://www.cdc.gov/infection-control/hcp/environmental-control/water.html
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Opportunistic Pathogens of Premise Plumbing
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❑Gram negative bacteria
❑ Pseudomonas spp.

❑ Legionella pneumophila (and 
other types of Legionella)

❑ Burkholderia cepacia complex

❑ Acinetobacter baumannii

❑ Stenotrophomonas 
maltophilia

❑Non-fecal Coliforms
❑ Klebsiella spp.

❑ Enterobacter spp.

❑ Serratia spp.

❑Nontuberculous mycobacteria 
(NTM or Environmental)
❑ M. abscessus clade

❑ M. avium complex

❑Fungi
❑ Yeasts (Candida spp.)

❑ Aspergillus spp.

❑ Fusarium spp.

❑Protozoa
❑ Acanthamoeba spp.

❑ Naegleria spp.

Opportunistic Pathogens of Premise Plumbing

https://www.cdc.gov/healthcare-associated-infections/php/toolkit/water-management.html#cdc_generic_section_4-opportunistic-pathogens-of-premise-plumbing
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What is Legionella?
Legionella is a gram-negative bacilli naturally found in 
freshwater environments including lakes, rivers, ponds, etc.

• Currently, more than 60 species of legionella are 
recognized.

• Legionella pneumophila is most commonly associated with 
disease including:

• 15 serogroups – L. pneumophila serogroup 1 is most 
common.

• Other legionella species have been isolated as well 
but are not common.

Symptoms 
• Legionnaires disease

• cough, shortness of breath, fever, muscle aches, 
headaches

• diarrhea, nausea, and confusion
• Pontiac fever

• fever & muscle aches

10 Modes of Transmission of Waterborne Diseases

https://www.cdc.gov/infection-control/hcp/environmental-control/water.html
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Burden of Legionella - 
Nationally

• Cases have been on the rise since 
2000 nationally.

• Legionnaires’ disease is likely 
underdiagnosed with 
underestimation of true 
incidence.

• Mortality rate roughly 5-10%:
• Can be as high as 40-80% in 

untreated immuno-
suppressed cases.
• 5-30% with appropriate 

management

11

.

Estimate of Burden and Direct Healthcare Cost of Infectious Waterborne Disease in 
the United States

NNDSS Annual Summary Data 2016-2023 Request

https://wwwnc.cdc.gov/eid/article/27/1/19-0676_article
https://wwwnc.cdc.gov/eid/article/27/1/19-0676_article
NNDSS%20Annual%20Summary%20Data%202016-2023%20Request
NNDSS%20Annual%20Summary%20Data%202016-2023%20Request
NNDSS%20Annual%20Summary%20Data%202016-2023%20Request
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Burden of Legionella – Nebraska
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Numbers provided by Nebraska Electronic Disease Surveillance System (NEDSS)



Legionella Outbreak Criteria
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• Legionella outbreaks are separated into community and healthcare*

• Community outbreaks = two confirmed cases within a one-year span with 
identical/similar epidemiologically linked exposures

• Healthcare outbreaks = one confirmed case with presumptive/possible 
exposure in a healthcare facility
• Presumptive HAI Legionella Case: A case with ≥10 days of continuous 

stay at a healthcare facility during the 14 days before onset of 
symptoms

• Possible HAI Legionella Case: A case that spent a portion of the 14 
days before date of symptom onset in one or more healthcare 
facilities, but does not meet the criteria for presumptive healthcare-
associated Legionnaires’ disease

Heymann, D. L. (2022). Control of Communicable Diseases Manual. APHA Press, an imprint of American Public Health Association.
Defining Healthcare Facilities and Associated Cases 

https://www.cdc.gov/investigate-legionella/php/healthcare-resources/healthcare-facilities.html#:~:text=Defining%20Healthcare%2Dassociated%20Legionnaires'%20Disease&text=Presumptive%20healthcare%2Dassociated%20Legionnaires'%20disease,days%20before%20onset%20of%20symptoms
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Healthcare-Associated Legionella
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Legionella Outbreak Mitigation Lesson:
Understanding the Facility
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Long-term Care Facilities

• Less equipped
• Financially restricted
• Less staff

• Less knowledgeable
• More reliant on Public Health expertise

• Proximity to resources can be a challenge

• More likely to be without town-provided 
chlorination

• Higher chance of no Water Management 
Program (WMP)

Acute Care/Hospitals

• Generally, more well-equipped
• Less financial restriction
• Better staffing

• More knowledgeable
• Usually due to IP presence

• Proximity to resources generally better

• More likely to be with town-provided 
chlorination

• Lesser chance of no WMP
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Legionella Outbreak Lessons Learned
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❑Tiered response approach

❑Best remediation options are:
❑ Safest

❑ Least regulated

❑ Most cost efficient

❑ Simplest to implement

❑ Important to keep facility financial abilities    
in mind – but patient/resident risk 
minimization is #1 priority

More Expensive
More Regulated

Higher Implementation Difficulty
Less Safe



Lesson 1:

Infection 
Preventionist aren’t 

always being 
included on the 

Water Management 
Team (but they 

should be!)

17



Who Should be on Your 
Water Management Team? 

CDC Toolkit: Developing a water management 
program to reduce Legionella growth and spread

https://www.cdc.gov/control-legionella/media/pdfs/toolkit.pdf
https://www.cdc.gov/control-legionella/media/pdfs/toolkit.pdf
https://www.cdc.gov/control-legionella/media/pdfs/toolkit.pdf
https://www.cdc.gov/control-legionella/media/pdfs/toolkit.pdf


Who Should be on Your Water 
Management Team? 

American Society for Health Care Engineering (ASHE). Water 
Management in Health Care Facilities. 2nd ed. American Hospital 
Association; 2024

One of the most important aspects of an 
effective water management program is 

creating a functioning team

Team membership should include the following roles:
• Executive
• Facilities Manager
• Infection Preventionist/Epidemiologist

Additional Considerations:
• Nursing Management
• Occupational Health and Environmental Safety 

Management
• Representatives from Affected Areas
• Others as indicated



Who Should 
be on Your 
Water 
Management 
Team? 

CSTE Water Management Program (WMP) Evaluation Tool

https://cdn.ymaws.com/www.cste.org/resource/resmgr/2015ps/Legionella_WPM_EvalTool_FINA.pdf


Need someone familiar 
with the health care 

facility’s infection 
prevention protocol 

IPs are aware of 
methods to reducing 

possibilities of 
infections 

IPs are familiar with the 
areas where the 

highest-risk patient 
populations are located 

within the facility

Can help provide 
recommendations 

regarding the findings 
from facilities 
management 

Assist with making 
decisions for 

appropriate water 
management.

Why Does an Infection 
Preventionist or 

Epidemiologist Need to 
be on your Water 

Management Team? 

21
American Society for Health Care Engineering (ASHE). Water Management in Health Care Facilities. 2nd ed. American Hospital Association; 2024



Overall Performance

WMP
(71% Compliance)

NMax=54

WMP Evaluation: ICAP LTCF ICAR Assessments

• Excludes N<15
• Date Range: 6/22-7/26

Yes %
71%

Gap %
29%
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63%

56%
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64%
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Investigation triggered by Legionella cases (N=39)

Facilities/engineering leads water program (N=42)

Written water system description & flow diagram (N=39)

Facility has a water management program (N=48)

Water infection control risk assessment performed (N=43)

WMP defines testing ranges & corrective actions (N=43)

Records maintained for water management activities (N=41)

Assigned flushing of unused faucets (N=40)

Plan for planned/unplanned water disruptions (N=38)

Facility evaluates effectiveness of water program (N=41)

Multidisciplinary team oversees water program (N=42)

Water management activities reported to IC/QAA (N=40)

IP participates in water management team (N=42)

WMP Evaluation by ICAP via ICAR Assessments (N=54)

Yes Percent Gap Percent

Infection Control Assessment and Response (ICAR) Tool for General Infection Prevention 
and Control (IPC) Across Settings Module 11: Water Exposure Facilitator Guide

https://www.cdc.gov/infection-control/media/pdfs/IPC-mod11-water-exposure-508.pdf
https://www.cdc.gov/infection-control/media/pdfs/IPC-mod11-water-exposure-508.pdf


Pavlovsky, L. L., Teran, J., & Ashraf, M.S. (2026, June 2).  Assessment of Facility Water Management Program (WMP) Practices: Analysis of 2024 NHSN 
Annual Survey Data from Nebraska Healthcare Facilities. [poster session]. CSTE Annual Conference 2026, Boston, Massachusetts. Data source is from NHSN Annual Survey 2024. 

Nebraska Healthcare Facilities- 2024 NHSN Annual Survey 

Water Management Program (WMP) Practices

https://icap.nebraskamed.com/wp-content/uploads/sites/2/2026/08/Assessment-of-Facility-Water-Management-Program-Practices.-Analysis-of-2024-NHSN-Annual-Survey-Data-from-Nebraska-Healthcare-Facilities.pdf
https://icap.nebraskamed.com/wp-content/uploads/sites/2/2026/08/Assessment-of-Facility-Water-Management-Program-Practices.-Analysis-of-2024-NHSN-Annual-Survey-Data-from-Nebraska-Healthcare-Facilities.pdf
https://icap.nebraskamed.com/wp-content/uploads/sites/2/2026/08/Assessment-of-Facility-Water-Management-Program-Practices.-Analysis-of-2024-NHSN-Annual-Survey-Data-from-Nebraska-Healthcare-Facilities.pdf
https://icap.nebraskamed.com/wp-content/uploads/sites/2/2026/08/Assessment-of-Facility-Water-Management-Program-Practices.-Analysis-of-2024-NHSN-Annual-Survey-Data-from-Nebraska-Healthcare-Facilities.pdf


Lesson 2:

Water isn’t Always 
Disinfected

https://musicabenimamet.blogspot.com/2020/06/
https://creativecommons.org/licenses/by/3.0/
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Drinking Water Standards and Regulations: An 
Overview

The National Primary Drinking Water Regulations are water 
quality standards and water treatment rules set by EPA. 

Utilities must follow these regulations. The water quality 
standards and treatment techniques limit the levels of more 
than 90 contaminants (such as harmful germs and chemicals) 
that can get into tap water.

The National Secondary Drinking Water Regulations are 
guidelines to help utilities manage tap water issues that 
are not related to health. These can include taste, color, or smell 
issues.

Utilities are not required to follow these water quality standards 
for the 15 chemicals listed. These contaminants do not make 
people sick if they are in water at the levels in the standards. 
However, they can cause water to look, taste, or smell bad at 
these levels.

25
Drinking Water Standards and Regulations: An Overview
Summary of the Safe Drinking Water Act

https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicals#table
https://www.epa.gov/sdwa/secondary-drinking-water-standards-guidance-nuisance-chemicals#table
https://www.cdc.gov/drinking-water/about/drinking-water-standards-and-regulations-an-overview.html
https://www.epa.gov/laws-regulations/summary-safe-drinking-water-act
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Nebraska 
Drinking Water

26
Drinking Water
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Nebraska Drinking Water Monitoring and Compliance

27 Drinking Water Monitoring & Compliance 

https://dwee.nebraska.gov/drinking-water-and-water-wells/drinking-water/drinking-water-monitoring-compliance
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Nebraska Drinking Water Monitoring and Compliance

28 Drinking Water Monitoring & Compliance 

https://dwee.nebraska.gov/drinking-water-and-water-wells/drinking-water/drinking-water-monitoring-compliance
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Title 179- Public Water Systems
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Available at: 
https://dwee.nebraska.gov/sites/default/files/titl
es/Title%20179%20Effective%2003-18-2025.pdf 

https://dwee.nebraska.gov/sites/default/files/titles/Title%20179%20Effective%2003-18-2025.pdf
https://dwee.nebraska.gov/sites/default/files/titles/Title%20179%20Effective%2003-18-2025.pdf
https://dwee.nebraska.gov/sites/default/files/titles/Title%20179%20Effective%2003-18-2025.pdf
https://dwee.nebraska.gov/sites/default/files/titles/Title%20179%20Effective%2003-18-2025.pdf
https://dwee.nebraska.gov/sites/default/files/titles/Title%20179%20Effective%2003-18-2025.pdf
https://dwee.nebraska.gov/sites/default/files/titles/Title%20179%20Effective%2003-18-2025.pdf
https://dwee.nebraska.gov/sites/default/files/titles/Title%20179%20Effective%2003-18-2025.pdf
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Chloramine
A group of chemical compounds that contain 
chlorine and ammonia. The type of chloramine 
used to kill germs in drinking water is called 
monochloramine. 

Switching to chloramine
Chlorine gets used up quickly in water. Sometimes 
there is not enough chlorine left to keep killing 
germs by the time the water reaches your tap. 
Utilities may switch to chloramine because it can 
keep killing germs in water pipes longer than 
chlorine.
Chloramine also makes fewer disinfection 
byproducts than chlorine.

Chlorine
A disinfectant that kills 
germs in water.

Switching to chlorine
Water pipes can grow 
a slimy layer of germs (called 
a biofilm). This layer helps 
protect the germs from 
being killed by disinfectants. 
Utilities may temporarily 
switch from chloramine to 
chlorine disinfection to help 
remove this slime layer.

Municipal Water Disinfection

About Water Disinfection with Chlorine and Chloramine

Disinfection 
byproducts are 
chemicals made 
when chlorine or 
chloramine come 
into contact with 
dirt or other 
materials in water. 
At high enough 
levels, disinfection 
byproducts can 
cause health 
problems over 
time.

Chlorine or chloramine levels up to 4 milligrams per liter (mg/L), or 4 parts per million (ppm), are considered safe in drinking water. 
These low levels kill harmful germs and are unlikely to make people sick

https://www.cdc.gov/drinking-water/prevention/preventing-waterborne-germs-at-home.html
https://www.cdc.gov/drinking-water/prevention/preventing-waterborne-germs-at-home.html
https://www.cdc.gov/drinking-water/about/about-water-disinfection-with-chlorine-and-chloramine.html
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations#Byproducts
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations#Byproducts
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations#Disinfectants
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Towns without Chlorine Disinfection

31

❑Common practice in rural areas

❑Creates more favorable conditions for many different bacteria to grow

❑Makes remediation more difficult
❑ Facilities can’t just chlorinate with over-the-counter bleach

❑ Facilities face increased emphasis on:
❑Sediment

❑Temperature

❑Water Age

❑Hyperchlorination less favorable to achieve results
❑ Potential for superheating as a replacement strategy

❑Opens facility to increased scalding opportunities



Safe Drinking Water Search for the State of Nebraska

https://enviro.epa.gov/envirofacts/sdwis/search/form?state_abbr=NE
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Mitigation with Disinfection
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Utilizing Municipal Disinfectant:

• Simplest and safest approach for a facility

• Reduces regulation burden

• Most cost-effective approach

• Communication and understanding with municipal is critical

• Good working relationship can help should remediation be needed

Supplemental Disinfection:

• Must use EPA-approved disinfectants

• Chlorine, chloramine, etc.

• Chemicals must be NSF (National Sanitation Foundation) 60 certified for potable use

• Can’t just add bleach to your system

• Least cost-effective approach with increased risk

• Facility may become a public water system (PWS) and therefore subject to Nebraska Department of 
Environment and Energy (NDEE) regulations

• Requires more hands-on data management and monitoring

EPA regulations prohibit chlorine levels above 4.0 PPM in potable drinking water
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Disinfection 
Documentation

Documentation Considerations:
• Control locations
• Control range (0.20-4.0 

ppm)
• Monitoring method 

(manual testing)
• Frequency measure needs 

to be monitored
• Corrective actions and how 

documentation is stored

CSTE Water Management Program Template

https://cdn.ymaws.com/www.cste.org/resource/resmgr/ld_newfolder/Water_Management_Program_Tem.pdf


Filtering & Flushing

37

• Used to reduce water age and stagnation
• Considerations:

• Inorganic elements and compounds can 
create scale
• More abundant if source is well water
• Scale makes biofilm growth more 

possible
• Filtration helps prevent inorganic 

accumulation
• Flushing replaces old turbid water with 

new oxidized water
• Moves residual disinfectant

• Effective flushing can be minutes to hours 
– depending on system factors

Image from: Public Health Strategies for Legionella Control

CSTE Water Management Program Template

https://www.cdc.gov/control-legionella/php/public-health-strategy/
https://cdn.ymaws.com/www.cste.org/resource/resmgr/ld_newfolder/Water_Management_Program_Tem.pdf


38

Flushing Documentation
Documentation Considerations:

• Control locations (faucets, showers, 
etc.)

• Control range (10-15 minutes or 
based on disinfectant numbers)

• Monitoring method (manual or 
automated)
• Special considerations (vacant 

areas)
• Frequency measure needs to be 

monitored
• Corrective actions and how 

documentation is stored

CSTE Water Management Program Template

https://cdn.ymaws.com/www.cste.org/resource/resmgr/ld_newfolder/Water_Management_Program_Tem.pdf


Lesson 3:

Water Management 
Programs aren’t being 

followed

(or don’t exist)

39

https://en.wikipedia.org/wiki/The_Three_Stooges
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/


40CSTE WATER MANAGEMENT PROGRAM TEMPLATE 

https://cdn.ymaws.com/www.cste.org/resource/resmgr/ld_newfolder/Water_Management_Program_Tem.pdf


Importance of Water Management Programs 
(WMP) for Legionella Prevention

41

• Water management programs identify hazardous conditions and take steps to minimize the growth and 
transmission of Legionella and other waterborne pathogens in building water systems.
• They are crucial and the main component in addressing Legionella in facility water systems

• Nebraska ICAP assessments incorporate WMP evaluations*:
• 25% of LTCFs assessed did not have a WMP in place
• 72% of WMPs had specific testing protocols and acceptable control measure ranges

• Includes testing documentation and corrective actions taken

• Indicative of a need to further educate about WMP and their importance for clean and safe water 
management.

• Important: A WMP is not just good for legionella but for all waterborne illnesses and safe drinking water as 
well

* Data provided by Nebraska ICAP from June 2022 – July 2026.



Overall Performance

WMP
(71% Compliance)

NMax=54

WMP Evaluation: ICAP LTCF ICAR Assessments

• Excludes N<15
• Date Range: 6/22-7/26

Yes %
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Investigation triggered by Legionella cases (N=39)

Facilities/engineering leads water program (N=42)

Written water system description & flow diagram (N=39)

Facility has a water management program (N=48)

Water infection control risk assessment performed (N=43)

WMP defines testing ranges & corrective actions (N=43)

Records maintained for water management activities (N=41)

Assigned flushing of unused faucets (N=40)

Plan for planned/unplanned water disruptions (N=38)

Facility evaluates effectiveness of water program (N=41)

Multidisciplinary team oversees water program (N=42)

Water management activities reported to IC/QAA (N=40)

IP participates in water management team (N=42)

WMP Evaluation by ICAP via ICAR Assessments (N=54)

Yes Percent Gap Percent

Infection Control Assessment and Response (ICAR) Tool for General Infection Prevention 
and Control (IPC) Across Settings Module 11: Water Exposure Facilitator Guide

https://www.cdc.gov/infection-control/media/pdfs/IPC-mod11-water-exposure-508.pdf
https://www.cdc.gov/infection-control/media/pdfs/IPC-mod11-water-exposure-508.pdf
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Elements of a Water Management Program

Team/Goal Establishment
Establish a water management 

program team. 

1

Water System Design
Describe the building water system 

using text and flow diagrams.

2

System Analysis
Identify areas where Legionella could 

grow and spread.

3

Control Measures
Decide where control measures should 
be applied and how to monitor them.

4

Intervention
Establish ways to intervene when 

control limits are not met.

5

Program Performance
Verification and validation the 
program works and is effective

6

Documentation
Document and communicate all 

program activities.

7

43 CSTE WATER MANAGEMENT PROGRAM TEMPLATE 

https://cdn.ymaws.com/www.cste.org/resource/resmgr/ld_newfolder/Water_Management_Program_Tem.pdf
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CMS 
Regulatory 
Authorities

44
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42 CFR §482.42 for hospitals: “The hospital must provide a 
sanitary environment to avoid sources and transmission of 
infections and communicable diseases. There must be an 

active program for the prevention, control, and investigation of 
infections and communicable diseases.” 

42 CFR §483.80 for skilled nursing facilities and nursing facilities: 
“The facility must establish and maintain an infection prevention and 
control program designed to provide a safe, sanitary, and comfortable 
environment and to help prevent the development and transmission 

of communicable diseases and infections.” 

42 CFR §485.635(a)(3)(vi) for critical access hospitals (CAHs): 
CAH policies must include: “A system for identifying, reporting, 

investigating and controlling infections and communicable 
diseases of patients and personnel.” 

State Operations Manual Appendix PP - Guidance to Surveyors for Long Term Care Facilities 
State Operations Manual Appendix A - Survey Protocol, Regulations and Interpretive Guidelines for Hospitals and 
Psychiatric Hospitals 
State Operations Manual Appendix W - Survey Protocol, Regulations and Interpretive Guidelines for Critical 
Access Hospitals (CAHs) and Swing-Beds in CAHs

https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/files/document/qso-25-24-hospitals-original-release-date-2025-09-05.pdf
https://www.cms.gov/files/document/qso-25-24-hospitals-original-release-date-2025-09-05.pdf
https://www.cms.gov/files/document/qso-25-24-hospitals-original-release-date-2025-09-05.pdf
https://www.cms.gov/files/document/qso-25-24-hospitals-original-release-date-2025-09-05.pdf
https://www.cms.gov/regulations-and-guidance/guidance/manuals/downloads/som107ap_w_cah.pdf
https://www.cms.gov/regulations-and-guidance/guidance/manuals/downloads/som107ap_w_cah.pdf
https://www.cms.gov/regulations-and-guidance/guidance/manuals/downloads/som107ap_w_cah.pdf
https://www.cms.gov/regulations-and-guidance/guidance/manuals/downloads/som107ap_w_cah.pdf
https://www.cms.gov/regulations-and-guidance/guidance/manuals/downloads/som107ap_w_cah.pdf
https://www.cms.gov/regulations-and-guidance/guidance/manuals/downloads/som107ap_w_cah.pdf
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CMS State Operations Manual-LTCF  
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Page 822-823 of CMS State Operations Manual 

Control measures may include:
• visible inspections
• use of disinfectant
• temperature (that may 

require mixing valves to 
prevent scalding).

Monitoring such controls 
include testing protocols for 
control measures, acceptable 
ranges, and documenting the 
results of testing. 

Water management should 
also include established ways 
to intervene when control 
limits are not met. 

https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf
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Nebraska LB 264 Revised Statute 71-1569

“all bathtubs and showers installed in 
buildings which contain more than one 
dwelling unit after August 30, 1987, shall be 
equipped with either a pressure balancing 
or thermostatic-mixing scald prevention 
device which is designed and installed to 
prevent (a) sudden unanticipated changes 
in the temperature of the water delivered 
and (b) the temperature of the water 
delivered from exceeding one hundred 
fifteen degrees Fahrenheit.” 

Nebraska LB 264 Revised Statute 71-1569

https://nebraskalegislature.gov/laws/statutes.php?statute=71-1569
https://nebraskalegislature.gov/laws/statutes.php?statute=71-1569
https://nebraskalegislature.gov/laws/statutes.php?statute=71-1569


Temperature Control Measures for Legionella

52

Considerations:
• Hot water distributions – post mixing valves – are typically within ideal growth range 
• Increased heat reduce residual disinfectant (chlorine) levels
• Temperatures >120°F can scald if in contact with skin
• What is hot closer to the water heater might not be the case the more distal away
• Contact time – how long hot water is maintained for a set period

115



53

Temperature 
Documentation

Documentation Considerations:
• Control locations (heater, etc.)
• Control range (at or above 140°F)
• Monitoring method (manual or automated)
• Frequency measure needs to be monitored
• Corrective actions and how documentation is 

stored

CSTE Water Management Program Template

https://cdn.ymaws.com/www.cste.org/resource/resmgr/ld_newfolder/Water_Management_Program_Tem.pdf
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More than one kind of 
Legionella can cause 
human disease

(and be found in the 
environment)
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Types of Legionella
Legionella is a gram-negative bacilli naturally found in 
freshwater environments including lakes, rivers, ponds, 
etc.

• Currently, more than 60 species of legionella are 
recognized.

• Legionella pneumophila is most commonly associated 
with disease including:

• 15 serogroups 
• L. pneumophila serogroup 1 is most common.

Others: less frequent, occasional causes of legionellosis

• L. pneumophila serogroups 2-15

• L. micdadei

• Sometimes referred to as the "Pittsburgh 
pneumonia agent."

• L. dumoffi

• L. longbeachae

• L. bozemanii58

John Hopkins Medicine Legionella Species 

https://www.hopkinsguides.com/hopkins/view/Johns_Hopkins_ABX_Guide/540308/all/Legionella_species
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https://pmc.ncbi.nlm.nih.gov/articles/PMC8967999/

https://www.ovid.com/journals/clid/abstract/10.1086/342884~infection-due-
tolegionellaspecies-other-thanl-pneumophila?redirectionsource=fulltextview

https://www.sciencedirect.com/science/article/pii/S1198743X14602111https://pmc.ncbi.nlm.nih.gov/articles/PMC7910863/

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0159726
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• Recommended diagnostic 
tests 
• Culture of lower 

respiratory secretions 
(e.g., sputum, 
bronchoalveolar lavage) 
on selective media 
(Buffered Charcoal Yeast 
Extract Agar [BCYE]) 

• Legionella urinary 
antigen test (UAT) 

Diagnostic Testing for Legionella: 

60 WATER MANAGEMENT PROGRAM TEMPLATE
Laboratory Testing for Legionella

http://www.cste.org/resource/resmgr/ld_newfolder/Water_Management_Program_Tem.pdf
https://www.cdc.gov/legionella/php/laboratories/index.html
https://www.cdc.gov/legionella/php/laboratories/index.html
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Legionella- Culture
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Advantages: 

• Rapid

• Confirmatory laboratory 
evidence

Urine Antigen Testing
Disadvantages: 

• Can only be used to detect L. 
pneumophila serogroup 1

• Does not allow for molecular 
comparison to clinical or 
environmental isolates

62

This Photo by Unknown Author is licensed under CC 
BY-SA

https://commons.wikimedia.org/wiki/Category:Urine_samples
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
https://creativecommons.org/licenses/by-sa/3.0/
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Diagnostic Testing for Legionella: 
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Example: Urine Antigen Test
Strep Pneumoniae and Legionella
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Diagnostic Testing for Legionella: PCR Panels 
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Diagnostic 
Testing for 
Legionella 

65 BIOFIRE® FILMARRAY® Pneumonia (PN) Panels

Can pick up any serotype

BIOFIRE®%20FILMARRAY®%20%20Pneumonia%20(PN)%20Panels
BIOFIRE®%20FILMARRAY®%20%20Pneumonia%20(PN)%20Panels
BIOFIRE®%20FILMARRAY®%20%20Pneumonia%20(PN)%20Panels
BIOFIRE®%20FILMARRAY®%20%20Pneumonia%20(PN)%20Panels
BIOFIRE®%20FILMARRAY®%20%20Pneumonia%20(PN)%20Panels
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Legionella- Other PCR Test
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Legionella Micdadei
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Environmental 
Testing for 
Legionella-

Negative Results

67

DISCLAIMER: This lab is a fictional sample report created for demonstration, training, educational, or presentation purposes only. All company names, facility 

names, client names, addresses, sample identifiers, results, and other information contained herein are fictitious unless otherwise noted. Any resemblance to actual 

persons, businesses, facilities, organizations, or events is purely coincidental and unintended.
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Environmental 
Testing for 
Legionella-

Positive Results
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DISCLAIMER: This lab is a fictional sample report created for demonstration, training, educational, or presentation purposes only. All company names, facility 

names, client names, addresses, sample identifiers, results, and other information contained herein are fictitious unless otherwise noted. Any resemblance to actual 

persons, businesses, facilities, organizations, or events is purely coincidental and unintended.
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Environmental 
Testing for 
Legionella-

Positive Results
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DISCLAIMER: This lab is a fictional sample report created for demonstration, training, educational, or presentation purposes only. All company names, facility 

names, client names, addresses, sample identifiers, results, and other information contained herein are fictitious unless otherwise noted. Any resemblance to actual 

persons, businesses, facilities, organizations, or events is purely coincidental and unintended.
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Environmental 
Testing for 
Legionella-

Positive Results
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Environmental 
Testing for 
Legionella-

Positive Results
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DISCLAIMER: This lab is a fictional sample report created for demonstration, training, educational, or presentation purposes only. All company names, facility 

names, client names, addresses, sample identifiers, results, and other information contained herein are fictitious unless otherwise noted. Any resemblance to actual 

persons, businesses, facilities, organizations, or events is purely coincidental and unintended.



Lesson 6:

“Other” Fixtures and Devices aren’t 
being cleaned or maintained
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CSTE Water Management Program (WMP) Evaluation Tool

https://cdn.ymaws.com/www.cste.org/resource/resmgr/2015ps/Legionella_WPM_EvalTool_FINA.pdf
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CSTE Water Management Program (WMP) Evaluation Tool

https://cdn.ymaws.com/www.cste.org/resource/resmgr/2015ps/Legionella_WPM_EvalTool_FINA.pdf
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Helpful tool- Point of Use (POU) Filters!

75

❑ Highly encourage consideration of point-of-use (POU) filters at spots 
and areas with most patient-resident risk such as showers and 
whirlpools

❑ Legionella specific 0.2-micron filters

❑Can be place at point-of-use

❑Can be placed in-line with water system

❑There are commercial sellers of point-of-use filter, can be found with 
internet search

❑ Added information:

❑Does decrease water pressure and can reduce temperature due to pressure 
loss

❑Temporary and not long-term solution

Filter last generally around 180 days

❑Can be a costly expenditure, but does provide max risk mitigation and 
safety for patients to use during remediation

❑ Decision to not use POU filters must be concretely justified with risk 
assessment evidence

❑ If POU filters are decided not to use consideration of tub baths and 
removing showers and whirlpools from use must be made
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Other Tips and Tricks
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❑Make sure that these fixtures 
are identified as a part of your 
water management plan

❑Place items on a maintenance 
plan
❑ Replace/clean items on a schedule 

such as quarterly, biannually, annually

❑ Ensure that items are being cleaned 
according to the IFU

❑ Include these items in your testing 
plans

❑ Maintain a log of preventative 
maintenance



Other Lessons Learned
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Other Lessons Learned
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❑ Mitigation is a long-process, oftentimes leading to multiple failed rounds of testing
❑ Often leads to facility frustration and questioning

❑ Never forget why we’re addressing the situation

❑ Mitigation is a costly undertaking
❑ Important facility understands strategies available to them

❑ Equally important to understand ROIs

❑TMVs – costly upfront, but allow for maximum temperature and contamination control

❑Consultants – costly, but provide expert advise with long-term effects

❑POUs – costly, but minimize risk during mitigation

❑ Mitigation success is very dependent on facility aggressiveness
❑ Maximized routine and mitigation focus keeps and maintains controlled levels

❑ A strong WMP forges strong prevention and response!

❑ No one size fits all
❑ Every response must be tailored – important a facility can visualize their system with diagrams!

❑ Patience is needed – some strategies require time to implement

❑ All negatives and long-term remediation is obtainable!!
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Use of 3rd Party Water Consultants

79

❑DHHS most recommended strategy

❑Pros:
❑ Well-versed in water engineering

❑ Will consult in person

❑ WMP development and revision

❑ Can provide critical long-term solutions and insights

❑ Really helps facility to understand their water system

❑Cons:
❑ Can be costly depending on the company

❑ Some will only provide solution based on their products
❑Recommended to avoid companies that do so

❑DHHS has seen mostly positive results from consultants
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