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Probable Suspects 
(Recap and Group Participation) 

• Water Supply (Potable) 
– Hot water sources 

• Water heaters 
• Hot water recirculation systems 
• Showers 
• Lavatory sinks 

– Cold water sources 
• Water fountains 
• Ice machines* 
• Incoming water supply 



Probable Suspects 
• Plumbing Sources 

– Dead-end lines or dead legs 
– Standpipes 
– Boiler system/potable water cross connection  
– Fire suppression system cross connections 
– Bleeding from fixture mixing valves 

• HVAC Systems Sources 
– Cooling towers/evaporator towers 
– Fresh air intakes 
– Air conditioning/PTEC units? 



Probable Suspects 
• Recreational Water 

– Spas/hot tubs 
– Splash pads/special features 
– Saunas 

• Medical Equipment 
– CPAP/BIPAP 
– Humidifiers 
– Vaporizers 

• Other sources 
– Ornamental fountains 
– Sump pumps (Jehovah’s Witness Hall) 



What’s The EH Connection? 
Sanitarians and EH Staff know more about 
the “Probable Suspects” than just about 

any other section in a local health 
department 

• Who can help? 
– Water quality sanitarians 
– Pool/spa sanitarians 
– Food sanitarians 
– Housing sanitarians 
– Plumbing inspectors  



Why Is This Important? 
Legionnaires’ Disease Is On The Rise 

Between 2000 and 2014, the number of people with 
Legionnaires’ disease grew by nearly four times. This 
increase is likely due to a number of factors, including: 
• A greater number of people who are at risk for 

Legionnaires’ disease because of an underlying 
illness or medications that weaken the immune 
system 

• An aging U.S. population, with adults over the age 
of 50 being at a higher risk of getting the disease 

• An outdated plumbing infrastructure, which allows 
for Legionella to grow in the pipes 

 
blogs.cdc.gov/publichealthmatters/2016/06/protecting-the-air-we-breathe/ 



If You Haven’t, You Will 
• Has your LHD been involved with a 

Legionella outbreak or investigation? 
• How many of you have been directly 

involved with a Legionella outbreak or 
investigation? 

• How many wish they hadn’t been 
asked to work on a Legionella 
outbreak or investigation? 
 



 
 



Wesley Ridge Overview 
• Licensed as a Residential Care Facility by 

ODH’s Bureau of Healthcare Standard 
and Quality 

• Offers 24 hour nursing and caregiving 
services (capacity of 136 beds) 

• Layout: 5 buildings consisting of studio 
apartments, independent living, 
independent homes, memory care and 
skilled nursing 

• CDC came to town – never a good sign! 
 
 



Memory Care 
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Homes 
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Case Summary 
• 39 Confirmed Case 
• 6 Deaths 
• Age range: 53-99 years 

– Median age: 87 years 
• 27 female; 12 male 
• Self-reported medical 

history available on 
35/39 
– 15/35 (43%) reported 

heart disease 
– 1/35 (3%) currently smoke 

Location of Cases Confirmed 

Employee 1 

Visitors 7 

Independent Living 12 

Memory Care 7 

Skilled Nursing/Rehab 0 

Independent Homes 3 

Adult Daycare 1 



Location N (% of Confirmed) Census Attack Rate Legionella bacteria 
present? 
 

Employee(s) 1 (3%) - - 

Visitor(s) 7 (18%) - - 

Independent Living 12 (31%) 123 10% YES, LP 3 
 

Assisted Living 8 (21%) 56 14% YES, LP 1 

Memory Care 7 (18%) 37 19% No 

Skilled 
Nursing/Rehab 

0 2 - No 

Independent Homes 3 (8%) 25 12% No 

Adult Daycare 1 (3%) - - Housed in Memory 
Care 

Reported Exposures 

Don’t forget, LP1 was found in the Cooling Tower 



The Smoking Gun (?) 
• We believe the source was the cooling 

tower 
• We believe the weather conditions 

allowed the Legionella to be blown 
around the campus AND enter into the 
building via fresh air intake 

• The facility has since removed the 
cooler tower and installed a different a 
HVAC system 



What Prevents Legionella? 
(Review, right?!?) 

• Sustained water temperatures above 
124o F or below 77o F 

• Sustained disinfection in the water 
system (or treatment system) 

• Turnover or use of water 
• Backflow prevention 
• Eliminate the reservoir if you can 
• A Water Management Plan 



How Does This Whole Thing Get 
Started? 

• The EPIs come calling 
• Media 
• Concerned citizen or 

family member 
• ODH 
• A facility calls for help 

 
 



Strategy Before Starting The 
Investigation 



Things To Do & Think About 
• Review ALL available information 
• Do some homework 
• Decide who all needs to be involved 

– EPIs, CD Nurse, EH staff, Plumbing Inspector, 
Communications, Director(s) and Health 
Commissioner 

– Think a little bit like ICS 
• Bring members in/out as necessary 

• Investigations and eliminating Legionella takes 
time 

 



Tools of the Trade 
• CDC Legionella 
https://www.cdc.gov/legionella/index.html 
• CDC Legionella Environmental Assessment 

Form 
https://www.cdc.gov/legionella/downloads/legionella-
environmental-assessment.pdf 
• CDC Sampling Procedure and Potential 

Sampling Sites 
www.cdc.gov/legionella/downloads/cdc-sampling-
procedure.pdf 
• ASHRAE Guideline 12-2000 
• ANSI/ASHRAE Standard 188-2018 

https://www.cdc.gov/legionella/index.html
https://www.cdc.gov/legionella/downloads/legionella-environmental-assessment.pdf
https://www.cdc.gov/legionella/downloads/legionella-environmental-assessment.pdf
http://www.cdc.gov/legionella/downloads/cdc-sampling-procedure.pdf
http://www.cdc.gov/legionella/downloads/cdc-sampling-procedure.pdf


Seton Square East 



Case Study of Seton Square East 
• Late 2016 - January 2017 

– 4 cases of Legionella 
– 2 deaths 

• 2 cases several years ago 
• Senior apartment housing 

– Not skilled nursing or long-term care 
• Unknown construction, HVAC and 

water systems 
 
 





What is that? 



Cases (1st floor) 



Cases (2nd Floor) 



Time for Environmental 
Assessment  

• Read through the Assessment Form 
• Make sure you have the right tools 

– Pool DPD test kit for chlorine and PH 
– Digital thermometer 
– Flashlight 
– Camera 

• Get the right people together 
– EH staff 
– Facility Staff: administrator, maintenance, etc. 

• Plan on spending time at the facility 
 



What Did We Find? 
 
 



What Did We Find? 
 
 



What Else Did We Find? 
Potable Water Heating 

• South Mechanical 
– 1 water heater and 2 storage tanks 
– 1987 install 

• North Mechanical 
– 1 water heater and one 1 storage tank 
– 2016 install (no permit) 

• Water heaters for laundry rooms and community 
room 

• Hot water recirculates in the concrete of the first 
floor 

• 2nd floor hot water comes up from first floor 



Plumbing Plans! 



What Else Did We Find? 
Cooling Tower 

• It’s not a cooling tower – it’s an 
evaporator tower! 

• Maintenance records unclear or 
nonexistent, and disinfection methods 
were undetermined 

• Runs from about May to September 
• No others found in the area 

 
 



 
 



What Else Did We Find? 
Boiler System 

• Used to heat the building and 
apartments 

• Improper backflow devices installed 
Fire Suppression 

• Installed and tested frequently 
• Backflow prevention acceptable 



What Else Did We Find? 



Regroup and Share 
• Review assessment with LHD team 
• Develop recommendations for facility 

– Water restrictions 
– 0.2 micron shower or fixture filters 
– Sampling strategy 
– Remediation and Water Management Plan 
– Plumbing corrections/modifications 
– Communication strategy 
– Timelines 
– HIRE A LEGIONELLA CONSULTANT 

• Share the recommendations with the facility 
–  Blend of consultative and authoritative action 

 



Water Restrictions 



Water Sampling 
• Work with the consultant to decide on sites 
• Use only a CDC ELITE Program Lab 

– Environmental Legionella Isolation Technique 
Evaluation 

– Detects Legionella and isolate serogroups 

• Consider both water and swab samples 
• Consider HPC test (Heterotrophic Plate Count) 

– Organisms that feed on organic carbon/matter 

 
 



Water Sampling 
• After the assessment 
• Decide where to sample 

– Rooms/apartments 
• Showers, sinks etc. 

– Cooling towers 
– Water fountains 
– Water heaters 
– Incoming water line(s) 



What Rooms/Apts? 



What Rooms/Apts? 



Test Results 
 

 



Test Results 
 

 



Remediation 
• Chlorination (20-50 ppm) 
• Heat (140+o F) 

Limitations and Challenges 
– Can be difficult to maintain levels 
– Can cause damage to plumbing 
– Difficult to penetrate mineral deposits and 

biofilm 
– May take several attempts 
– Rebound effect 

 
 
 
 

 



The Cycle and Diligence 
• Testing, remediation and 

corrective action…Testing, 
remediation and corrective 
action… 

• You want progress not setbacks 
• Keep looking for things that 

may be contributing 



The End Game 
• Stop disease transmission 
• Eliminate or reduce Legionella to a 

very low risk 
• Water Management is in place – and 

working! 
– Plumbing systems are optimal 
– Temperatures, circulation and monitoring 

in place 
 
 



Seton Square Action Items  
• Many rounds of disinfection and testing 
• Installation of Legionella filters on showers 
• Eliminated dead legs and corrected plumbing oddities 
• Installed backflow prevention devices 
• Increased water temperatures in water heaters 
• Replaced one water heater and recirculation pumps 
• Installed digital mixing valves to increase and regulate 

recirculation temperatures 
• Installed timed flushing of HW recirculation systems 
• Implemented manual flushing of showers and sinks 
• Implemented evaporator tower startup cleaning and 

automated disinfection during operation 



Seton Square East – Solved?  
• It all started in January 2017 
• As of January 2019 

– Implemented nearly every tool in the 
toolbox, except continuous disinfection 
or copper-silver ionization 

– Reduced now to quarterly testing 
• 3 quarters in a row with no Legionella 

detected or at very low levels 
– No more human cases at this point 

 
 



Parting Thoughts 
• I don’t think Legionella is going away 

anytime soon 
• We need to consider being proactive with 

high risk facilities and populations 
• Perhaps develop regional LHD support for 

outbreaks and investigations 
• Evaluate and propose changes to the 

plumbing code 
• Propose changes to EPA’s requirements 

regarding disinfection and water treatment 
• Be thoughtful, diligent and intentional in 

handling these investigations 
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Questions? 

Charlie Broschart, RS/REHS – Environmental Health Division Manager 
charliebroschart@franklincountyohio.gov  

614-525-3849 
 
 

mailto:cdbrosch@franklincountyohio.gov
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