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ANSI/ASHRAE Standard 188-2015
Legionellosis: Risk Management for

Building Water Systems

Published June 26, 2015



► PURPOSE: Establish minimum legionellosis risk
management  requirements for building water systems.

► SCOPE:

1)…for design, construction, commissioning, operation,  
maintenance, repair, replacement, and expansion of new and  
existing buildings and their associated water systems

2)…applies to human-occupied commercial, institutional, multi-
unit residential, and industrial buildings—excludes single-family
residential buildings

3)…for owners/managers of human-occupied buildings and  
those involved in design, construction, installation, operation,  
commissioning, maintenance/service of centralized building  
water systems and components
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1) CDC: Centers for Disease Control & Prevention

2) AWT: Association of Water Technologies

3) ASHE: American Society for Healthcare Engineering

4) APIC: Association for Professionals in Infection  
Control & Epidemiology

5) ASPE: American Society of Plumbing Engineers

6) IAPMO: International Association of Plumbing &  
Mechanical Officials

7) NSF International
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Slides adapted from…

ANSI/ASHRAE Standard 188-2015

► Standard 188 can be purchased from ASHRAE at:

http://www.techstreet.com/ashrae/products/1897561

► Standard 188 can be read for free from ASHRAE website 

under the Preview ASHRAE Standards, bottom left of page, at:

https://www.ashrae.org/standards-research--technology/.

CDC Toolkit

https://www.cdc.gov/legionella/maintenance/wmp-toolkit.html

https://www.ashrae.org/standards-research--technology/
https://www.cdc.gov/legionella/maintenance/wmp-toolkit.html




Background

 While Legionnaire's disease has been known for many years, 

recent outbreaks have increased awareness of the disease, its 

causes and prevention strategies 

 The Centers for Disease Control & Prevention estimates:        

● each year between 8,000 & 18,000 cases LD in U.S.             

● more than 10% of these cases are fatal

 ASHRAE has been actively involved in providing information 

on Legionella since 1979 in response to the first Legionnaire’s 

disease outbreak in 1976. 



Let’s go back to 1976

for a brief review of…

Legionnaires’ Disease
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34 Deaths!221 Sick!



• An unknown disease & 34 deaths!

• An intense CDC investigation!

• No known cause!

But, we had a name:

LEGIONNAIRES’ DISEASE!
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…that Legionnaires’ disease is 

caused by an aquatic

BACTERIA!
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• One of 58+ named Legionella species 

• The species responsible for ~90% of 
Legionellosis cases

• Has 15+ Serogroups

• The major infectious Lp Serogroup is 
Serogroup 1 (Lp1)
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June 2017 Report = 4.5 x!

1.8

0.4
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ECDC Report Legionnaires’ 

Disease in Europe
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ECDC Report Legionnaires’ 

Disease in Europe
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ECDC Report Legionnaires’ 

Disease in Europe



• During the 11-year period from 2000 to 2010, a total of 250 

indigenous and 35 imported cases were reported. 

• An additional 4 reported cases among tourists and 49 

foreigners who sought medical treatment in Singapore were 

excluded. 

• Of the 285 reported cases included in the study, 205 were 

classified as legionnaires’ disease and 80 as Pontiac fever
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Interesting Statistics from Singapore Study
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Interesting Statistics from Singapore Study



1. Legionella: the name for a specific genus  

(biological classification) of bacteria.  

Legionellae is the plural, referring to more  

than one Legionella bacterium. (LB)

2. Legionellosis: any illness caused by the  

exposure to Legionella. Legionnaires’  

disease (LD) and Pontiac fever (PF) are  

the two most common types of  

legionellosis.
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Legionella Terms/Definitions



• Mild, Flu-like illness – without pneumonia

• Appears < 1-3 days after exposure

• Lasts up to 5 days, generally less

• Does not require hospitalization

• Susceptibility: ~95% (±) of those exposed
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Los Angeles County health 

officials say the bacteria that 

causes Legionnaires' disease 

was found in a hot tub at the 

Playboy Mansion where scores 

of people became ill after 

attending a fundraiser in 

February.

The legionella bacteria also 

causes a milder illness called 

Pontiac fever. Symptoms 

include fever and headache.

Many people who attended a fundraiser party at the Playboy Mansion came down 

with a respiratory illness after the DomainFest conference in February, 2011.

Officials contacted 439 people and found that 123 had fevers and at least one 

other symptom with 69 falling ill on the same day. 
The Associated Press

Monday, April 18, 2011, 10:34 AM

http://www.nydailynews.com/topics/Playboy+Mansion
http://www.nydailynews.com/gossip/2011/02/13/2011-02-13_no_more_playdates_guests_at_a_february_fundraiser_at_the_playboy_mansion_report_.html
http://www.nydailynews.com/authors?author=The-Associated-Press


• Potentially fatal, multi-system respiratory 
illness, accompanied by pneumonia

• Symptoms: high fever, chills, muscle pain, 
headache & dry cough; vomiting, confusion & 
delirium are also common

• Appears 2-10 days after exposure

• Recovery can be long-term & debilitating

• Susceptibility: ~5% (±) of those exposed
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• Gram negative, rod-shaped,
aerobic bacterium

• 60+ species & 70+ serogroups 
have been described

• Commonly found, natural 
inhabitant of fresh waters 
and some soils

• Survives and multiplies as 
intracellular parasites in
certain Protozoa (Amoebae) Amoeba proteus. Source: www.microscopy-uk.org.uk
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LB: An Interesting Pathogenesis!

35

• Legionella enter the host by penetrating  
deep into the alveolar regions of the lungs

• Alveolar macrophages normally ingest an  
invading bacteria to destroy it; however,  
within the macrophage, Legionella grow  
and replicate, as they do naturally in the  
environment within protozoa , eventually  
bursting and killing the macrophage!

• Numerous new LD bacteria are released  
into the lungs and worsen infection



Three Essentials For Transmission

1. Correct Temperature and Environment for 
Amplification of LB

2. Method of Transport

3. Susceptible Host



<25°C (77°F) *
Predominately dormant, but viable

50°C (122°F) = 90% Kill in “hours”

60°C (140°F) = 90% Kill in “minutes”

>70°C (160°F) = 100% Rapid Kill

35-46°C (95-115°F) 
Optimum temperature range













• Legionellosis is not transmitted from person to
person

• Inhalation (into the lungs)  of water aerosols
or soil containing LB can cause disease 

• Aspiration (into the lungs)  of water/fluids 
during drinking w/coughing/gagging can cause 
disease

Transmission & Infection
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• Immune Suppressed (Transplants, Cancer, 
Cardiac, Steroid/Drug Therapy)

• Sick / In Poor Health

• Elderly / Infirm

• Heavy Smokers, Lung Disease, Diabetes

However, ~24% of Legionnaires disease cases        
occur in otherwise healthy individuals

Weakened Immune Systems
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• The potable/domestic water distribution systems of  
large buildings, including hospitals and hotels, are  
considered the primary source of Legionella and  
disease as supported by data and expert sources,  
such as the CDC and peer-reviewed research studies.

• Cooling towers have long been thought to be the  
major source for Legionella and disease, but current  
data suggest this is an overemphasized source.
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Cooling Towers: Another LD Myth



• Faucets & shower heads

• Spas & whirlpool tubs

• Humidifiers

• Decorative fountains

• Sprinklers

• Cooling towers

• Evaporative condensers

• Medical/dental equipment… and Others
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Possible Building Hazards



Low Flow Fixtures

US standards now require that lavatory faucets and faucet aerators use no 

more than 8.8 liters per minute in commercial and multifamily structures, 

and for public applications flow rate is capped at 2 lpm. Additionally, self-

closing or metering faucets must not use more than 1 liter per cycle 



• Decorative Fountains can produce 
aerosols, harbor nutrients and have 
sources of heat.
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Decorative Fountains

• More water features are 
being protected by glass.



Hot Tubs and Spas

 Temperature 

conducive to 

amplification of 

Legionella 

Bacteria ~39C

 Production of 

aerosols

 Exposed to 

nutrients



• An ultrasonic mist-maker device 
was operating over one section 
of the produce display

• No one at the grocery store was 
familiar with the operation or 
maintenance of the machine

• High levels of Legionella (Lp1) 
were recovered from the device: 
13 cases / 2 deaths! 
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• Aspiration of ICE CHIPS contaminated w/Legionella

• 20% of Ice machines w/LB

• 3 cases / 1 death



• A review was conducted and it was learned that two cooling towers had elevated 

levels of Legionella bacteria. 

• The towers were treated with chemicals that destroy the bacteria and were shut 

down until it was proven that it was safe to put them back into service.

• 12 people, ages 52 to 94, were diagnosed with Legionnaires’ disease

• One Death
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Cooling Towers

• Cooling towers 
have long been 
thought to be 
the  major 
source for 
Legionella and 
disease, but the 
current  data 
suggest this is 
not so.



• Cooling towers are often associated with major 
outbreaks because the mist can travel great distances
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Cooling Towers



Outbreak in Portugal

• The Legionella outbreak in 

Portugal began in 

November 2014 in Póvoa

de Santa Iria, Forte da 

Casa and Vialonga (Vila 

Franca de Xira, Lisbon). 

• As of 5 December 2014, 

336 people were infected 

and eleven died.



Legionnaires' outbreak widens to 12 dead in New York …

► 130 Cases Reported with 12 Deaths ... Officials say the outbreak 
is centered on the area near the Opera House Hotel in South Bronx

August 11, 2015



September 30, 2015



NYC: Emergency Regulations
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CMS: New Legionella Directive!

© 2017 ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,

or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

Effective Immediately: June 2, 2017



► “Conduct a facility risk assessment  

to identify where Legionella and  

other opportunistic waterborne  

pathogens could grow and spread in  

the facility water system.”

© 2017 ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,

or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

CMS: Expectations



CMS: Expectations

► “Implement a water management  

program that considers the  

ASHRAE industry standard (188)  

and the CDC Toolkit that includes”:

 Control measures

 Temperature management

 Disinfectant level control, and

 Environmental testing for pathogens



• This policy memorandum applies to:

Hospitals

Critical access hospitals (CAHs), and

 Long-term care (LTC).

• This policy memorandum is also  

intended to provide general  

awareness for all healthcare  

organizations.

© 2017 ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,

or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

CMS: New Legionella Directive!



PreventLegionnaires.org/June 2016
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or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.



Cooling Tower Basics—Drift Eliminators
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© 2017 ASHRAE (www.ashrae.org). For personal use only. Additional reproduction, distribution,

or transmission in either print or digital form is not permitted without ASHRAE's prior written permission.

PreventLegionnaires.org/June 2016













 Assess and Address Legionellosis Risk

 Develop Legionellosis Risk and Water 
Management Programs

 Manage Buildings, Facilities and Water 
System Devices to Prevent Legionellosis
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 Legionella is a common bacteria in man-built water systems;

 Disease Causation is Not Simple – involves many factors:

• Favorable conditions for LB growth & amplification

• Means of transmitting water aerosols containing LB

• Exposure route to Susceptible persons

 Cooling Water & Potable Water Systems must be considered

 ANSI/ASHRAE Standard 188-2015

• Responsibility lies with Owners/managers—as well as design 
engineers

• Identify minimum legionellosis risk requirements

• Must establish a water management program

SUMMARY


