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Learning Objectives

• Understand how legionella affects humans and how it contaminates water systems
• Understand how use the CDC toolkit to develop a WMP for Healthcare
• Know how to describe a water distribution system (both in narrative and schematic form)
• Know the basic components of a WMP including:

• Required sections
• Basic testing parameters
• Basic response actions

• Understand the specific requirements for Healthcare Facilities required in ASHRAE 188 
Requirement

• Methods of compliance
• Be familiar with the recent National Academy of Sciences, Engineering and Medicine 

report (Management of Legionella in Water Systems) recommendations.

At the end of this presentation you should:
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History of Legionella

• First documented outbreak in 
1976

• Philadelphia American Legion 
Convention

• 12 members died, 3 dozen 
hospitalized from “mystery 
illness”
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Major Legionella Events
June – Septem ber 2017

• W ashington (3 Cases)
• Oregon
• California 
• Hawaii
• Las Vegas (3 Cases)

• M innesota
• Texas (4 Cases)
• Illinois
• Louisiana
• New York

• New Jersey
• Florida (3 Cases)
• Georgia
• M ississippi

Atlanta 
Sheraton –
2019!

Legionella Outbreaks
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Recent Legionella Activity

• Outbreak caused by contaminated water used 
during pulpotomies

• Introduced M. absessus into chamber of the 
tooth

• 20 patients with confirmed or probable M. 
absessus infections were identified

• All water samples had bacterial counts above 
the ADA recommended 500 CFU/mL

• Recently back in the news due to filed lawsuits
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Closer To Home

July 2019 - Major Outbreak among Atlanta Hotel 
Guests
Health officials estimated as many as 66 probable cases of 
Legionnaires’ disease were tied to an outbreak among 
guests or visitors of a hotel in Atlanta between June 22 and 
July 15. Laboratory tests confirmed Legionella in 13 of the ill 
persons. One has died, a 49-year-old woman who had visited 
the hotel for a conference. The hotel was shut down for 
approximately 30 days during testing and disinfection of the 
water systems.

6



11/18/19

3

More Recent

September 2019 - 13 Retirement Community 
Residents in Batavia, IL
In late August to early September, 13 residents 
of a retirement community in Batavia, Illinois 
(near Chicago) were hospitalized and diagnosed 
with Legionnaires’ disease. The retirement 
community has worked with Kane County 
Health Department and state health officials to 
test and hyperchlorinate the water systems.

Source: Guy & Rodd; Cartoon Stock
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AND Even More Recent

September 2019 - Major Outbreak 
Associated with the North Carolina State 
Fair
140 cases of Legionnaires’ disease have 
been diagnosed in connection with the 
North Carolina State Fair held September 
6-15. Four of the victims have died. The 
North Carolina Department of Health and 
Human Services investigation indicated a 
hot tub display as the source of the 
outbreak.
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Legionnaires’ Disease
• Symptoms (a type of Pneumonia)

• Cough
• Shortness of breath
• Muscle aches
• Fever/headache

• Increased risk populations:
• Current/former smoker
• Having chronic lung disease
• Weakened immune system
• 50 years or older

• Caused by inhalation of small water 
droplets
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Microbiology of Legionella

• 60 different species of Legionella
• Invades and grows within 

alveolar macrophages
• Legionella pneumophila species 

• Serogroup 1
• Non-pneumophila species = less 

than 5% of reported cases
• Pontiac Fever

• Same organism; just affects 
healthier individuals
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Legionella Growth Conditions

• Water temperature 
range between 77°F 
and 108°F

• Stagnation
• Encourages biofilm growth
• Reduce levels of 

disinfectant

• Water main breaks
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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.”

▪ Surveyors will verify that facilities:
▪ Conduct a facility risk assessment 
▪ Implement a water management program that considers ASHRAE industry 

standard and the CDC toolkit, and includes control measures
▪ Specify testing protocols and acceptable ranges for control measures and 

document the results of testing and corrective actions taken

Requirement to Reduce Legionella Risk in Healthcare Facility 
Water Systems to Prevent Cases and Outbreaks of 

Legionnaires’ Disease – June 2017

12



11/18/19

5

ASHRAE 188-2018

• Section 4.3: Healthcare Facility 
Requirements

• Section 6.1: Principles of a 
Water Management Program

• Water Flow Diagram
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Water 
Management 

Plans
CDC Toolkit
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Where to Start – CDC Toolkit
If you answer YES to any of questions 1 through 4, you should have a water 
management program for that building’s hot and cold water distribution 
system. 

1. Is your building a healthcare facility where patients stay overnight or 
does your building house or treat people who have chronic and acute 
medical problems (Burns, cancer, solid organ or bone marrow transplant, kidney 
disease, diabetes, or chronic lung disease) or weakened immune systems (cancer 
treatments, immune comp., young, old or just  stressed) ?

Healthcare can pretty much stop right here!  

15
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Another Great Resource 

PreventLD Training: 
A Training on Legionella Water Management Programs

https://moodle.publichealth.arizona.edu/enrol/index.php?id=66

- Continuing education credits available from the National Environmental Health 
Association (NEHA)

- Includes case studies, templates, and other practical resources

- Designed by CDC and partners for a range of professionals

- Takes about 3 hours to complete all modules
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Risk Characterization of Areas: Template

Risk Classification
Rationale for Risk 
Characterization Type of  Areas #1 Type of Areas #2

High-risk Immunocompromised Patients are Showers in –
Oncology Patients – 5th floor

BM T Patients – 4th floor
Transplant Patients -3rd floor

Ice M achines in -
Oncology Patients – 5th fl

BM T Patients – 4th fl
Transplant Patients -3rd fl

M edium -risk Patient Care Areas Showers in –

Remaining patient rooms

Low-risk Public Areas and registration
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W ater 
Processing 

Step

Potential Hazards
• M icrobial

• Chem ical
• Physical

Risk 
Characterizatio

n (significant 
Y/N)

Basis for 
Risk 

Characterization

Hazard Control 
Options 

(at this location)

Is control at 
this location 

essential?
(Y/N)

1) Receiving
M icrobial
Chemical

Yes
Standard water provided 

by municipal water system

Secondary water 
treatment system 

(ClO 2)

Yes

2) Cold W ater 
Distribution

M icrobial
Chemical

No
Cold water temps stay 

below optimum growth 

temp

ClO 2

Temp 
No

3) Heating M icrobial Yes
Cooling towers are know 
to harbor legionella and 

create an inhalable mist

W ater treatment using 
ClO 2

Yes

4) Hot W ater 
Distribution

M icrobial
Chemical

Physical

Yes

Hot water temps may fall 
in survival range (110F to 

130F)

Increase temps to 130F
And keep ClO 2

concentrations above 

Yes

5) W aste
W ater 

M icrobial No
No routine procedures / 

treatments are done

Personal Protective Eq.
N95 facepieces during 

work

Yes

Potable/Non-potable Systematic Hazard Analysis Table: Template
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https://moodle.publichealth.arizona.edu/enrol/index.php%3Fid=66
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Water Management Team Members

• Potential team member titles:
• Safety Management
• Engineering Management
• Engineering Staff
• Infection Prevention Staff including 

Epidemiologist, Industrial Hygienist 
and clinical infectious disease 
physician

• Water treatment consultant
• Plumbing contractor / consultant
• EVS
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Describe your Water Flow

• A process or water flow written description and diagram should 
accompany your Water Management Plan.  This description will:

• In written form summarize water flow from the point of entry to the 
premise through the sewer system

• In diagram form draw the system highlighting major distribution lines 
such as cold water, hot water, special system and cooling towers

• Within this diagram you will note general locations where testing and 
verification points will be.

20

Written Description Example

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

Laura writing a W ICRA 
after talking to the 
contractor.

21

http://teachernuha.blogspot.com/2012/10/last-minute-writing-drills.html
https://creativecommons.org/licenses/by-nc/3.0/
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Name!   That!   Equipment!

S o u r c e :  h t tp s : / /b a c k f lo w .c o m /2 0 1 8 /1 0 /0 9 /w h a ts - in - a - w o r d - a s s e m b ly - v s - d e v ic e /

S o u r c e :  h t tp s : / /w w w .h p a c m a g .c o m / fe a tu r e s /1 0 0 4 1 2 4 3 8 0 / S o u r c e :  h t tp s : / /w w w .w a t ts in d u s t r ie s .c o m /N E W - IN S T A L L A T IO N - K IT -

fo r - th e r m o s ta t ic - m ix in g - v a lv e s - M IN IM IX in g .a s p x ? G B - 1 1 - 1 - 2 1 - 4 7 - 3 5 0 -

6 9

Backflow Preventer

Expansion Tanks

Mixing Valve

22

Flow Diagram Examples

23
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https://backflow.com/2018/10/09/whats-in-a-word-assembly-vs-device/
https://www.hpacmag.com/features/1004124380/
https://www.wattsindustries.com/NEW-INSTALLATION-KIT-for-thermostatic-mixing-valves-MINIMIXing.aspx%3FGB-11-1-21-47-350-69
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Municipal Water

Fire Suppression
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Cooling 
Tower
Roof

Decorative
Fountain

Lobby

Ice 
Machines
Floors 2, 4

6, 8, 10

Sinks/Showers
Floors B - 11

Hot Tub
Floor 1

Pool
Floor 

1

Water Heaters
#1 and #2: Basement

Hot Water Storage
Basement

Water Heater
#3 Basement

Check Temperature 

Visual Inspection

Check Disinfectant Levels

Legend:          Backflow Preventer                         W ater Flow                                 Recirculating Return Flow W ater Process
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Water Heaters
#1 and #2: Basement

Hot Water Storage
Basement

Water Heater
#3 Basement

Sinks/Showers
Floors B-5

Sinks/Showers
Floors 6-11

Kitchen Appliances
Basement

Sanitary Sewer
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Cooling Tower Pool
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Cooling Towers

28

Chiller and Cooling Tower Relationship
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Control Measures and Monitoring

• Based on guidance from ASHRAE, AIHA and ASTM, the team 
will have to determine the control measures that will be used 
for each water component, i.e.

• Disinfectant levels – disinfectants (i.e. ClO2) kill bacteria and prevent 
biofilm

• Temperature ranges – Temperature can be used to kill or inhibit 
growth

• Routine cleaning – of systems such as the cooling tower reduce growth
• Biological Testing (HPC and Legionella) – can be used to verify that the 

above prevention measures are working

• If control limits are not being met, the WMP includes 
procedures to follow for each water component to get them 
back within range. Source

30

https://www.toalltech.com/services/legionella/
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Water Chemistry Testing

Potable Water Biocide and Temperature Guidelines

Parameter Cold Water Hot Water

Free Chlorine >0.5 ppm > 0.25 ppm

pH <7.8 <7.8

Temperature

<70F preferable.  
If/when above 70F, free 
chlorine requirement becomes 
more critical

Temperature in the range of 
120F.  After a two minute flush, 
hot water temperature should 
be within 2-3F of the hot water 
system supply temperature

CDC: Guidelines for Environmental Infection Control in Health-Care Facilities
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Anticipate Changes in Building Water System 

• Changes in building water system design or 
management might require increasing the 
extent and frequency of monitoring.

• Examples
• System start-up 
• System shut-down 
• Regularly scheduled maintenance 
• Renovations, construction, and installation of 

new equipment on your property 
• Equipment failure 
• Water main break or other service interruptions This Photo by Unknown Author is licensed under CC BY-SA
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Sampling for Legionella
• Environmental monitoring for 

Legionella is essential to prevention 
and risk management

• Testing provides a means to confirm 
the control measures implemented are 
working

• Testing can be useful
• to help identify potential growth and 

transmission sources,
• to confirm the results of remedial procedures, 

and 
• to investigate potential sources of Legionella

contamination.
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https://en.wikipedia.org/wiki/Changes_(David_Bowie_song)
https://creativecommons.org/licenses/by-sa/3.0/
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Selecting a Laboratory
• Is lab accredited under ISO Standard 

17025 by AIHA or any other accrediting 
body?

• Is the lab certified by the CDC 
Environmental Legionella Isolation 
Techniques Evaluation (ELITE)

• Does the lab participate in any 
proficiency testing programs other than 
the CDC ELITE program?

• Viable culture method can take up to 
10 days 

• Results reported in colony forming 
units (CFU) per milliliter
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Corrective Action: Short-Term Remediation

Remedial Procedure PRO’s CON’s

Flush
Simple, inexpensive Labor intensive, does not address root cause,

may require repeated attempts

Super
Heat & Flush

Kills bacteria if proper temperature 
achieved, accepted practice in hot 
water systems

Labor intensive, outlets cannot be used for 
period of time, scald awareness needed

Hyperchlorination
Good bacteria kill, addresses 
biofilm

Labor intensive feed and control, lacks 
automation, corrosion concerns when used too 
frequently

Point-of-Use
Filtration

14-day filter gains valuable time for 
decisions, optional 31-day and 62-
day filter life options. 

Long-term use cost, total suspended solids can 
shorten life expectancy, requires labor for 
change-outs

Source: EcoLab
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Corrective Action: Long-Term Remediation

• Eliminating dead-legs in the 
water system

• Ensuring adequate 
temperature and free chlorine 
levels are being met and 
maintained

• Keep water flowing
• Secondary disinfection

This Photo by EcoLab

36

https://www.apicintermountain123.com/uploads/1/0/6/8/106894855/6_john_protecting_your_hospitals_water_supply.pdf
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What is a Dead Leg?

• Dead end or closed-valve pipe 
branches should not be more 
than 1.5 times the pipe 
diameter.

• Dead legs can be created 
during a construction project 
or during non-use

• They encourage the stagnation 
of water and bacterial growth

37

What is a Dead Leg?
Why do they happen?
• Renovations – Plumbing needs change/ lines 

are abandoned
• Areas are vacated -water left in lines without 

use or with little use
• Water usage is drastically reduced
• Buildings are demolished/vacated

Water flow is reduced, chemical treatment is depleted, 
and microbes start accumulating
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Short Term vs Long Term: Real World Example

• Biofilm growth in decorative 
fountain

• Visual slimy growth observed during weekly 
inspection

• Short Term Actions
• WMP procedure – shut off fountain, drain 

to sanitary sewer, scrub with  detergent 
recommended by manufacturer

• Follow WMP start up procedure to refill 
fountain, check residual disinfectant levels 
to verify they are within limits

• Document observations and performance 
of interim cleaning

39
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Short Term vs Long Term: Real World Example

• Long Term Actions
• During annual review of WMP, it was noted 

that there were 6 interim cleanings of lobby 
fountain due to biofilm growth during past 
year

• Logs indicated biofilm growth occurred near 
the inner wall where incandescent lighting 
illuminated the water

• Incandescent lights were replaced with LED 
lights to prevent heating of water

• 3 months of monitoring indicated corrective 
action worked
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Review and Confirm Program

• Verification
• Confirm WMP is being implemented as designed 

• i.e. is hot tub being tested daily for Cl
• Are results being recorded and communicated

• Validation
• Confirm WMP is working initially and on ongoing basis

• Environmental testing? If so specify testing protocol.
• Difficulty maintaining water system within control limits
• Prior history of Legionnaires’ disease
• Healthcare facility providing inpatient services for those at increased risk

41

• Documentation
• Program team
• Building description
• Water system description
• Control measures
• Confirmatory procedures
• Document collection & transport methods, laboratory performing testing
• Communicate with building occupants on water quality status

• Signage on components (faucets, ice machines, etc.) stating warning, do not drink, etc.

Document & Communicate

42



11/18/19

15

Putting it All Together

43

Water ICRA (WICRA)

• Complements your already-
established ICRA process

• Focuses on water/plumbing 
systems

• Your plumbing contractor will 
often not be at the ICRA 
meeting; only the general 
contractor (GC)

44

Construction Decision Tree

45
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Considerations During Construction Projects 

• Waterborne pathogens are a concern during periods of 
water stagnation in plumbing, and from disruption of 
established biofilms during construction

• Loss of chlorine - allows growth of pathogens and other 
microbes. 

• Physical impact can disturb biofilms - adding new 
connections, and shutting off and restarting water service 

Source:https://www.infectioncontroltoday.com/transmission-prevention/ic-care-series-construction-and-renovation-risk-management
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Considerations During Construction Projects

• Excavation 
• Time Delays
• Re-pressurization of 

Water Lines
• Vibration
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Considerations During Construction Project

Dust Control and Fire Hydrants  
• Large water storage tankers are used 

to spray water across the construction 
site to control dust. 

• Water in vehicle storage tankers can 
become stagnant losing residual 
chlorine levels and creating an 
environment for developing 
waterborne pathogens.

This Photo by Unknown Author is licensed under CC BY-SA
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https://www.infectioncontroltoday.com/transmission-prevention/ic-care-series-construction-and-renovation-risk-management
http://lgam.wikidot.com/water-truck
https://creativecommons.org/licenses/by-sa/3.0/
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Knowledge Update – New Study by NAS
Recommendations:

• Expand the CMS Memo to REQUIRE monitoring for 
Legionella in Environmental Water Samples

• Register and Monitor cooling towers.
• Require management plans in building code for ALL 

public buildings (i.e.: hotels, businesses, schools, 
apartments)

• Require temps of hot water heaters be increase to 
140oF and 131oF at distal points

• Expand training and education on Legionellosis and on 
the prevention and control of Legionella amplification 
in water systems
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And Don’t Forget!

Some of the others are:
• Pseudomonas aeruginosa
• Nontuberculous mycobacteria (NTM or 

Environmental Mycobacteria)
• Acinetobacter
• Stenotrophomonas maltophilia
• Various species of fungi

Legionella is only one of many waterborne pathogens

Source - https://www.cdc.gov/hai/prevent/environment/water.html

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

Its not just your sink, toilet and shower plumbing lines!
• Plumbing systems and equipment include:

• ice machines
• shower heads
• faucets
• piped water coolers

• HVAC
• steam sterilization systems
• dehumidifiers
• spot coolers

• Wet Vacs?
Source

Source

Source
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https://www.cdc.gov/hai/prevent/environment/water.html
https://wickhamlabs.co.uk/technical-resource-centre/fact-sheet-pseudomonas-aeruginosa/
https://creativecommons.org/licenses/by-sa/3.0/
https://www.amazon.com/Clover-Bottleless-Water-Dispenser-Black/dp/B007EG7QB4
https://www.thecleanzine.com/pages/13961/awareness_campaign_highlights_deadly_legionella_hotspots/
https://www.heraldcourier.com/news/hospitals-issue-warning-on-heater-cooler-devices/article_d73e339e-5a14-56d1-9d84-3800ecbc45fd.html
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Other Systems

• Bottled water stored for 
outages

• Perfusion equipment: 
Heater/coolers, dialysis 
other medical equipment, 
dental equipment

• Piped water purifiers

Source

This Photo by Unknown Author is licensed under CC BY
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Additional Resources
• ASHE – American Society for Health Care Engineers; Water Management in Health Care 

Facilities: Complying with ASHRAE Standard 188
• AIHA – American Industrial Hygiene; Association Recognition, Evaluation, and Control of 

Legionella in Building Water Systems
• APIC – The Association for Professionals in Infection Control and Epidemiology; Water 

Systems Issues and Prevention of Waterborne Infectious Diseases in Healthcare Facilities
• CDC: https://www.cdc.gov/nceh/ehs/elearn/prevent-LD-training.html
• Federal – DHHS, Center for Medicare and Medicaid Services; MEMO - Requirement to 

Reduce Legionella Risk in Healthcare Facility Water Systems to Prevent Cases and 
Outbreaks of Legionnaires’ Disease (LD)

• OSHA https://www.osha.gov/SLTC/etools/hospital/hazards/leg/leg.html
• National Academy of Sciences - https://www.nap.edu/catalog/25474/management-of-

legionella-in-water-systems
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Thank You! 

Questions?
Laura Riley, PhD, CIH
Laura.riley@northside.com
404.851.6388

Michael D. Mount, CIH, OHST, CHMM
Michael.mount@choa.org
404.785.7431

And I was a  water 
pipe before the water 
stopped flowing
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https://www.dhpionline.com/item/540-122205/Sani-TIP-Disposable-Air-Water/
http://thefunstons.com/%3Fp=2237
https://creativecommons.org/licenses/by/3.0/
https://www.cdc.gov/nceh/ehs/elearn/prevent-LD-training.html
https://www.osha.gov/SLTC/etools/hospital/hazards/leg/leg.html
https://www.nap.edu/catalog/25474/management-of-legionella-in-water-systems
http://northside.com
http://choa.org

