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Overview 

• Legionella as a public health issue 

 

• Premise plumbing systems and EPA regulations 

 

• The contents of a new EPA document on managing 

Legionella in premise plumbing systems 

 

• Two case studies of the application of small treatment 

systems to premise plumbing environments in order to 

manage Legionella  

 



Legionella:  

A Major Public Health Problem 

• Legionellosis is a major health concern associated 

with drinking water 

•   

• Legionella occurs in distribution systems and premise 

plumbing 

 

• CDC estimates 8,000 – 18,000 legionellosis cases in 

the U.S. annually, with up to a 30% fatality rate 

 

 

 



Premise Plumbing 

• Premise plumbing refers to the pipes after the service 

connection line/meter all the way to the tap. 

• Building water systems are not generally regulated 

under the Safe Drinking Water Act. 

• Adding certain treatment technologies in a building 

water system could change the regulatory status of 

the system and subject it to all relevant drinking water 

regulations. 

• Primacy agencies (e.g States) typically make the 

regulatory determination based on criteria provided at 

40 CFR 141.3. 
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Premise plumbing treatment 

options 
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Free chlorine 

Monochloramine 

Chlorine dioxide 

Copper/ silver ionization 

Ozone 

Point-of-use filtration 

Provides residual 

Does not provide residual 
Ultraviolet light 

*Disinfectants included in SDWA 



Technologies for Legionella Control in Premise 

Plumbing Systems: Scientific Literature Review 

• Published by EPA Office of Water, 

September, 2016 (#810-R-16-001) 

 

• Stated Purpose: Summarize the current body 

of knowledge on the effectiveness of different 

approaches to control Legionella growth in 

large buildings. 



Technologies for Legionella Control:  Contents 

• Legionella- biology, ecology, physiology 

• Risk Management- case studies, temperature control, 

environmental testing overview 

• Technologies- oxidants, copper/silver, UV light, hyper-

chlorination/temperature, filtration 

• For each technology- characterization of effectiveness 

against Legionella, water quality issues, operational 

conditions (important chemical/physical parameters 

that impact effectiveness, monitoring issues, 

maintenance needs) 

 



Oxidants (Chlorine, Chloramine, 

Chlorine Dioxide, Ozone) 

• Laboratory studies show wide range of inactivation 

under varying water quality conditions 

• Maintaining a residual level of disinfectant is 

important 

• Efficacy increases with increased temperature 

• Biofilms and inclusion of Legionella in amoeba shield 

organisms from disinfectant 

• Potential water quality issues include formation of 

disinfection byproducts, taste and odor issues and 

corrosion 



• Most laboratory studies indicate that copper and silver 

ions are toxic to Legionella  and case studies suggest a 

lower incidence of legionellosis 

• The presence of Legionella in biofilms and inclusion in 

amoeba could shield the organism from CSI 

• Potential water quality issues include high copper 

concentrations and corrosion 

Copper-Silver Ionization (CSI) 



• UltraViolet (UV) Irradiation 

– No residual disinfection provided 

– Some UV reactors may not be tolerant of high temperatures 

(e.g. > 35oC/95 oF) or certain chemical disinfectants 

– Iron, manganese, calcium and magnesium may decrease the 

UV output 

 

• Point of Use (POU) filtration 

– Effectiveness depends on maintaining physical barrier 

– Labor-intensive strategy 

 

Other Strategies for  

Controlling Legionella 



• Superheat-and-Flush Disinfection 

– Raising hot water temperature to 71-77 oC while flushing each 

outlet for at least 30 minutes 

 

• Shock Hyperchlorination 

– Involves injecting elevated chlorine concentration (20-50 ppm) 

for a specific contact time 

 

• But, regrowth is a major issue. No long-term control 

unless combined with continual disinfection or other 

management strategies 

 

Other Strategies for  

Controlling Legionella 



Various organizations that have developed or 

are developing guidance/standards 
• Veterans Health Administration 

– Directive 1061: Prevention of healthcare-associated Legionella disease and 

scald injury from potable water distribution systems. (2014) 

• American Society of Heating, Refrigerating and Air-Conditioning 

Engineers 

– ANSI/ASHRAE Standard 188-2015 Legionellosis: Risk management for 

building water systems. (2015) 

• Centers for Disease Control and Prevention 

– Developing a Water Management Program to Reduce Legionella Growth & 

Spread in Buildings: A Practical Guide to Implementing Industry Standards. 

(2016) 

• NSF International 

– NSF Standard 444: Prevention of Injury and Diseases Associated with 

Building Water Systems (Under development) 

 



ORD Legionella 

Research Studies 

  

Study #1-Reducing Legionella using 

monochloramine 



Background: Field study 

• Hospital proactively decided to 
install treatment for Legionella 
– Hot water only 

• Hospital operator researched 
systems and selected an on-
site monochloramine 
generator 

• State of Ohio involved and 
defined the hospital as a non-
transient non-community water 
system 

• Required reporting to Ohio 
EPA 

 



On-site Monochloramine Generator 

• Study measured a wide range of chemical and microbiological 

parameters 

– Monochloramine levels 

– Nitrate/nitrite levels 

– Lead and copper levels 

– Total bacteria 

– Free ammonia 

– Disinfection by-product formation 

– Pathogens- Mycobacterium, Pseudomonas, Legionella 



On-site Monochloramine Generator 

• Installed to manage Legionella 

in hot water only 

 

Monthly sampling at 

16 different hot/cold taps 

 

Hot water system is a  

continual loop 

 

Arrow indicates start 

of on-site generation 

 

 



On-site Monochloramine Generator 
 

 Cold water levels 

below detection 

 Samples from 

pipes/taps coming off 

HW loop represent 

bulk of Legionella 

 HW temperature 

decreases  

 Water age in these 

pipes increase 

 Not able to completely 

eradicate Legionella 



ORD Legionella 

Research Studies  

Study #2-Reducing Legionella using 

copper/silver ionization 



•Within Flow Cell are two metal bars 

•Direct Current is applied across gap 

•30 sec pulses; reversing polarity 

•Current increases as flow increases 

Flow Cell Copper 
Silver 

Copper- Silver ionization 
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June Aug Oct Dec Feb April June Aug 

3722 - - - - - - - - 
1607 - - - - - - - - 
A302 - - - - - - - - 
2614 + + - - - - - - 
ED 

17 - - - - - - - - 

OR 

10 + - - - - - - - 
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Copper-Silver Ionization 

Legionella positive samples as  

measured by culture 

 

 Hospital proactively decided 

to install system after years of 

running Cu/Ag system in other 

buildings. 

 

 Treated hot water only 

 

 Samples collected before  

and after starting Cu/Ag 

treatment.   

 

 Samples collected every  

two months at 6 taps. 

 

 

 

Treatment begins 



Closing Comments 

• The highest risk from Legionella occurs in the dead 

ends of piped systems- every tap, every building… 

 

• The microbiological quality of stagnant water in these 

dead ends always decreases over time. 

 

•  Maintaining barriers (disinfectant levels, water 

temperature) is critical for successful management of 

Legionella in building water systems 

 



The U.S. Environmental Protection Agency, through its 

Office of Research and Development, funded and 

managed, or partially funded and collaborated in, the 

research described herein. It has been subjected to the 

Agency’s peer and administrative review and has been 

approved for external publication. Any opinions expressed 

in this paper are those of the author (s) and do not 

necessarily reflect the views of the Agency, therefore, no 

official endorsement should be inferred. Any mention of 

trade names or commercial products does not constitute 

endorsement or recommendation for use. 

Notice 
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Thank you for your attention. 


