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LEGIONELLAORGANISMS
ÅLegionella are ubiquitous in natural and 

artificial fresh water environments

ÅGrows best in temperatures, 77 ° -110° F

ÅDormant under 68 °F

Åkilled above 124 °F

ÅProliferates large plumbing systems, hot tubs, 
whirlpools, cooling towers & decorative 
fountains

ÅLegionella pneumonophila serogroup 1 
causes majority of human illness



Surface water warmed in summer

Reservoirs used for recreation in summer

Cooling tower often online late spring to early fall

Seasonality



LEGIONELLAAMPLIFICATION

ÅWater from supplier is not sterile

ÅInsufficient Chlorine 

ÅTemperatures: optimum 77°-110°F 

ÅGrow 68 °-122°F

ÅWater stagnation

ÅScale and sediment

ÅSymbiotic with amoeba, protozoa & algae

ÅRubber, some plastics support growth



Temperature by System Type
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LEGIONELLOSIS

Legionnaires' Disease
ÅLow attack rate: 5%

ÅHigh mortality: 5 -30%

ÅIncubation: 2 -14 days

ÅFever: 102-105 ÁF

ÅBreathing difficulty

ÅCough (dry, phlegm)

ÅChills

ÅChest pain

ÅPneumonia

Pontiac Fever

ÅHigh attack rate: 90%

ÅNo mortality

ÅIncubation: 1 -3 days

ÅMuscle aches

ÅFlu-like symptoms

ÅSelf-limiting



WHO IS AT RISK FOR 
LEGIONELLOSIS?

ÅOlder people (>50 years of age)

ÅCurrent or former smokers

ÅChronic lung disease (COPD or 
emphysema)

ÅWeak immune system from diseases: 
cancer, diabetes, kidney failure, HIV/AIDS 

ÅSuppressed immune system (transplant 
operation or chemotherapy)



CASE DEFINITIONS

Confirmed Legionnairesõ Disease:
ÅClinical: fever, myalgia, cough and clinical or 

radiographic pneumonia (Pontiac Fever - no 
pneumonia)
ÅLaboratory:
ÅBy culture: isolation of any Legionella from 

respiratory, lung tissue, other sterile site

ÅBy urinary antigen: detection of L. 
pneumophila serogroup 1 in urine

ÅBy seroconversion: fourfold or greater rise 
in antibody titer to L. pneumophila
serogroup 1



REPORTING OF CASES 

ÅNJDOH Communicable Disease Reporting 
and Surveillance System (CDRSS)

ÅLocal Health Dept performs investigation 

Information needed includes:
ÅIllness onset & Incubation period

ÅActivities during incubation

ÅPotential exposures



LOCAL HEALTH DEPARTMENT 
INVESTIGATION

ÅInterview case patient & heathcare provider 

ÅConfirm case meets legionellosis case definition 

ÅSymptoms & timing, 

ÅDetermine onset and incubation period  

Åtravel history during incubation period 

ÅIdentify potential water exposures 

ÅEnter data from interview and pertinent medical 
information into CDRSS.



LOCAL HEALTH DEPARTMENT 
INVESTIGATION (CONT) 

ÅLong -term care, hospital & Assisted Living: 

1 Case =>  Full Environmental Investigation  

report to NJDOH/CDS  by telephone.

ÅCommunity: Investigate specific exposures & 
other local cases with same 

exposure/building, investigate travel.

ÅComplete CDC Legionellosis Case Report 

CDC enters into a database 

looks for common exposures .



INVESTIGATION
ÅIf linked to building, NJDOH generates an Outbreak 

Number (E -number)

ÅLHD and NJDOH to set up conference call with facility

ÅFacility Administrators

ÅDirector of Nursing

ÅInfection Preventionist

ÅFacility Manager and Maintenance

ÅInformation gathered on initial conference call:

ÅClinical information on the case (Showering, 
nebulizer, oxygen, aspiration risk?)

ÅPossible water exposures of the case

ÅBuilding information (age, size, # of water outlets)



IMMEDIATEACTIONS FORFACILITY
ÅImmediate preventive actions: shower filters, 

bottled water, removing faucet aerators

ÅOn -going surveillance for clinical pneumonias

ÅHire water consultant with Legionella experience

ÅSchedule a walkthrough

ÅNo water treatments before initial sampling



BUILDING INVESTIGATION 

ÅSchedule building walk -through 
ÅFacility management

ÅFacility maintenance

ÅConsultant

ÅLHD and NJDOH 

ÅPerform Water sampling for Legionella 

ÅDiscuss Remediation Plan & follow -up 

ÅDevelop Preventive Maintenance Plan



BUILDING INFORMATION
ÅAge, size & construction, room configurations

ÅRenovation History

ÅPlumbing system 
ÅDesign

ÅCondition

ÅNumber & type of water outlets
ÅPreventive Maintenance

ÅConnection to fire sprinkler system

ÅHeating/Cooling System 

ÅOccupancy rate



BUILDING ASSESSMENT: 
ÅWater condition (Cl, Temp & pH)

ÅWhirlpool spas and hot tubs, tubs

ÅDecorative fountains

ÅCooling towers and evaporative condensers

ÅRecent or ongoing construction/renovation

ÅRepair or construction of public water system

ÅAC drip pan drainage (??)



SOURCES OF EXPOSURE
ÅBreathing mist

ÅShowers & aerators 

ÅNebulizers/Oxygen

ÅHumidifiers

ÅHot tub/whirlpool

ÅDecorative fountain

ÅCooling tower mist



SOURCES OF EXPOSURE

ÅAspiration of water

ÅIce machines

ÅDrinking tap water

ÅEating food made with tap water
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PLUMBING SYSTEM RISK FACTORS

ÅTanks ðsediment & temp stratification

ÅBiofilm & scale in plumbing

ÅòDeadlegs ó ðstagnant water

ÅPipes inappropriately capped off

ÅUnderutilized plumbing (sections closed 
off, rooms unoccupied) 

ÅRubber gaskets & expansion tank lining

ÅWater temperature & low Cl levels







Deadlegs



Operational Deadlegs
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Ice 

Machines



ÅFollow Manufacturers cleaning and disinfection 

procedures . 

ÅUse sediment (1 -10 micron) and bacteria filters (0.2 

micron). Follow manufacturers recommendation . 

ÅDo not use carbon filters on ice machines unless 

required for odor/taste

ÅUse sterile water to clean and disinfect components . 

ÅUse sterile or basin for soaking components. 

ÅAvoid contamination of ice machine drains & trays. 

Ice Machines Best Practices



PRE-REMEDIATIONSAMPLING

ÅUse a CDC certified ELITE Laboratory 
(http://www.cdc.gov/legionella/elite.html) 

ÅSample & process 1 liter 

ÅApproximately 10% of outlets
ÅRooms associated with case

ÅRooms distal to the case room

ÅUnused & underused outlets

ÅAll tank(s) top & bottom 

ÅHot water return(s)

ÅIncoming wa te r (pre remediation only)



ENVIRONMENTALSAMPLING

ÅBulk Water
Å1 liter sterile 

nalgene bottle

ÅFirst Draw

ÅMeasure 

ÅTemperature 

ÅResidual Cl

ÅCooling tower



ENVIRONMENTALSAMPLING

ÅSwab
ÅShower heads 

& aerators

ÅCondensate 
drain pans

ÅCooling tower 
components





LABORATORY ANALYSIS

ÅCulture

Å14 days

ÅMost species & serotypes identified

ÅPCR (Polymerase chain reaction)

ÅRapid turnaround (2 hours)

ÅGenetic test on DNA

ÅSpecies specific 

ÅViable & non -viable bacteria







PRE-REMEDIATION ACTIONS

ÅIdentify and remove dead legs

ÅDrain, clean, and flush water heater

ÅRemove and disinfect faucet aerators & 
shower heads

ÅEliminate/minimize rubber, plastic, and 
silicone washers and gaskets

ÅEliminate (flush) other points of stagnation

ÅInspect sprinkler backflow preventers

ÅBiocides
ÅProtozoa, amoeba & biofilm protects



REMEDIATION-SHOCK
TREATMENTS

ÅSuperheat
ÅPost warnings

ÅHot H2O tank
Ådrain & flush

ÅRaise temp to >160 ÁF

Åhold 3 hrs.

ÅFlush outlets
Å>140 ÁF @ 2 min

Åhold 2 hrs.

ÅCheck Temp every 30 min 

ÅReduce temp

ÅHyperchlorinate
ÅPost warnings

ÅIsolate H 2O tank 
Ådrain & flush

ÅRaise Cl2 to >50 ppm

Åhold 3 hrs.

Åcirculate & test: 30 ppm

ÅFlush outlets
Ådraw & test: 30 ppm

Åhold 16 hrs.

Ådraw & test: 10 ppm

ÅReduce Cl2 < 2 ppm







ÅTime intensive for staff. 

ÅOnly a temporary solution: 

ïBacteria in biofilms are not completely removed 

ïRapid bacteria re-growth is common 

ïMust be performed 2 - 4 times/year (CDC)

ÅOutlets cannot be used during treatment.

Remediation Issues



SAMPLING RECOMMENDATIONS

Å3-5 days after remediation

ÅSame locations as pre -remediation ( -supply)

ÅCan change Location >3 consecutive NDs.

ÅEvery 2 weeks for 3 months

ÅMonthly for 3 months

ÅQuarterly for 1.5 years



POTENTIAL CONTROLACTIONS

ÅImplement flushing program
ÅHot water heater 

ÅOperational deadlegs

ÅMonitor water Temp. Cl & pH

ÅInstall point -of -use water heaters

ÅTest water for Legionella 

ÅImplement periodic remediation program

ÅInstall secondary disinfection system

ÅInstall thermostatic mixing valves at outlets



Continuous Treatment

Secondary Disinfection Systems 

Å Ultraviolet light

ÅHeat 

Å Ozone 

Å Chlorine

ÅChlorine dioxide

ÅChloramine

ÅCu-Ag Ionization



Copper-Silver Ion Treatment System
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COOLING TOWERS

ÅCool water by heat of vaporization

ÅResponsible for epidemic outbreaks

ÅTransmit bacteria 2 Mi. (most 0.3 -0.6)

ÅOperate Spring to Fall 



Cooling Tower Operation



Closed 

Circuit 

Cooling

Tower



Transmission via Cooling Tower to HVAC


