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1) Pathogens in Premise Plumbing
(partnership with Dr. Pruden)

• What factors cause  
amplification of 
Legionella pneumophila, 
Mycobacterium avium, 
Acanthamoeba in 
building plumbing 
systems?

•How do we control these 
dangerous organisms?

•William/Pan Ji/Caitlin / Dr. Hong Wang /Sheldon 
(NSF1/Sloan/WaterRF/NSF2)



Project 4379: 
Research Needs for Opportunistic 
Pathogens in Premise Plumbing: 
Experimental Methodology, 

Microbial Ecology and Epidemiology 

Marc Edwards, Amy Pruden (PI), Joe Falkingham

Overview of Project, Drivers for Research and Outcomes



Opportunistic pathogens in premise plumbing 
are now the primary source of water-borne 
infectious disease in developed countries

Per year: Up to 18,000 Legionnaire’s and 
30,000 MAC cases

Biofilm, not fecal-associated
Immunocompromised people particularly at risk
Regulatory challenge- who’s responsibility?

Opportunistic Pathogens

L.pneumophila Mycobacterium avium
complex (MAC)

Acanthamoeba
P.aeruginosa

N. fowleri



Practical Drivers and Opportunities

• Increased reporting/detection
• Increased susceptible populations

• Main water distribution system upgrades
• Premise plumbing upgrades
• Green building/green devices
• Energy sustainability links
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These are all coming one 
way or another…



Microbial Ecology of Residential 
Hot Water Heater Systems:

Role of Hot Water System Type/Design on Factors 
Influential to Pathogen Re‐growth: Temperature, 

Chlorine Residual, Hydrogen Evolution and Sediment

Randi Brazeau, Amy Pruden and Marc Edwards
October 4, 2013
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2) How Green are Green Buildings?

We have documented the following problems:
1) Green Hot Water Systems can use > 

200% more energy than conventional 
systems (Hot water: by far the largest 
water related energy demand)

2) Greater likelihood of pathogens in 
some green systems (Legionella = #1 
source of waterborne disease/deaths)

3) Potable water in green buildings can 
taste/smell bad, have higher lead 

Exposé: In U.S. building industry, is 
it too easy to be green? 10/24/2012
William and Ben, WaterRF



• Brandi Clark
• Sheldon Masters
•Kelsey Pieper

3. Getting the Lead (and Copper) Out

Blue Ice Cubes from 
Miami Public School 

Controlling Lead/Copper 
Corrosion in New ConstructionStrainer leading to water fountain 

completely clogged with Pb debris, UNC

Rust from Iron Pipes Triggered Increased 
Lead from Pipes in Providence







Lead 
abortion 
pill dose 
exceeded 
in 15% of 
DC homes



Fetal Death and Reduced 
Birth Rates Associated 
with Exposure to Lead-
Contaminated Drinking 
Water



Period of high lead
in water exposure





Water Infrastructure
Biggest Environmental Engineering Problem
1 trillion dollars in next 30 years
Public health and safety implications
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A "super sinkhole" at Fourth and Woodbine Streets in Harrisburg, Pa., last month. 
There are around 41 such sinkholes in the city, but the local government is too broke 
to fix them.   




