
Presenter
Presentation Notes
In response to the recent activities related to the identification and remediation of Legionella in Las Vegas, the SNHD has prepared guidance documents for Public Accommodation Facilities and other affected industries.These guidance documents provide requirements for Legionella-related reporting, sampling, and remediation.This presentation is designed to explain the requirements for both the SNHD Environmental Health Division staff and the affected facilities.  This way, the facility will know what to expect from SNHD staff during the process and the facility will know what is expected of THEM during the process, from notification to final sampling after remediation.



• What is Legionella? 
• Where does it come from? 

• How it causes infections 
• Finding, investigating, reporting 

• Preventive steps 
• Case Study 

 

Presenter
Presentation Notes
This presentation and supporting materials answers the following questions:What is Legionella (lee-juh- nel- uh)?Where did Legionella  come from?How does Legionella work?For instance, how do the bacteria accumulate in a manner that causes human exposure?How do they enter the human body?How do they replicate and cause illness in people?Finding, investigating, and reporting LegionellaHow is Legionella detected in areas where people can be exposed?How is a person diagnosed with legionellosis?Once a person is diagnosed with legionellosis, how is the case investigated?What national and local reporting is necessary when a case of legionellosis is suspected to have originated in a public facility?How can the growth  and transmission of, infection with, and illness caused by Legionella be controlled and/or prevented altogether?



Discovered in 1976 at an 
American Legion Convention 
in Philadelphia 
 
Attendees became 
ill with pneumonia 
 

Presenter
Presentation Notes
Legionnaires’ disease got its name in 1976, when people attended an American Legion Convention in July at the Bellvue-Stratford Hotel in Philadelphia, PA.  Became ill with pneumonia.  



221 Total Cases 

2/3 Hospitalized 

34 Deaths 

Presenter
Presentation Notes
In 1976, following the Convention, there were:221 cases, of which 2/3 of the cases were hospitalized, and 34 deaths



Bacteria Legionella pneumophila  
were found to be the cause 

Presenter
Presentation Notes
In December 1976 Joseph McDade at the Centers for Disease Control in Atlanta, Georgia, demonstrated that a previously unknown bacterium, Legionella pneumophila (LEE-juh- nel-uh  NEW-mah-fuh-la), was the causative agent.The Legionella bacterium was around, and most assuredly causing pneumonia, before 1976, but this was the first major media-publicized outbreak of Legionella pneumophila and was a starting point for routine testing and differential diagnosis of Legionnaires’ disease.Legionella pneumophila (Lp) was implicated in outbreaks dating back to the 1940s, CDC isolated it and confirmed its association with earlier outbreaks by revisiting 50 year old tissue sample. The earliest case was verified from 1947 and the earliest verified outbreak was 1957 in Minnesota.  However, the media were not mainstream as they were in 1976.Legionellosis is still considered Emerging infectious disease because it was only named 36 years ago. One contributing factor appears to be that the “built environment” (man-made structures) such as office buildings, hotels, high rise townhomes going higher and higher.



What is Legionella, 
and where does it come from?  



Organism Characterization 

Kingdom Bacteria, Genus Legionella 
 

43 or more identified species of Legionella 
 

Multiple Serogroups, with over 60 serogroups presently 
identified for the genus  

 
Many of the species serogroups are further differentiated 

into numbers of subtypes 
 

 

Presenter
Presentation Notes
Over 90 percent of legionellosis cases are caused by Legionella pneumophila. (pneumophila is Greek for lung-loving). What are the specifics of the biology of Legionella pneumophila?SCIENTIFIC CLASSIFICATIONKingdom:  BacteriaPhylum:  ProteobacteriaClass:  Gamma ProteobacteriaOrder:  LegionellalesFamily:  LegionellaceaeGenus:  LegionellaSpecies:  L. pneumophilaBinomial nomenclature:  Legionella pneumophila�Named by: Brenner DJ, Steigerwalt AG, McDade JELegionella pneumophila is a thin, aerobic (needs oxygen), pleomorphic (means multiple forms-A trait of a bacterium that can display different shapes under different physiological or environmental conditions, or even in the same culture), flagellated (having a flagellum or “tail”), non-spore forming, Gram-negative bacterium of the genus Legionella.L. pneumophila is the primary human pathogenic bacterium in this group and is the causative agent of legionellosis or Legionnaires' disease.Colony CharacterizationL. pneumophila has a colony morphology (form without regard to function) that is gray-white with a textured, cut-glass appearance.



Legionella 
Pneumophila, 
Serogroup 1 

Other L. 
pneumophila 
serogroups 

Other species 
of Legionella 

70% 
20- 
30% 

5- 
10% 
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Presentation Notes
Over 90 percent of legionellosis cases are caused by Legionella pneumophila. (pneumophila is Greek for lung-loving). What are the specifics of the biology of Legionella pneumophila?SCIENTIFIC CLASSIFICATIONKingdom:  BacteriaPhylum:  ProteobacteriaClass:  Gamma ProteobacteriaOrder:  LegionellalesFamily:  LegionellaceaeGenus:  LegionellaSpecies:  L. pneumophilaBinomial nomenclature:  Legionella pneumophila�Named by: Brenner DJ, Steigerwalt AG, McDade JELegionella pneumophila is a thin, aerobic (needs oxygen), pleomorphic (means multiple forms-A trait of a bacterium that can display different shapes under different physiological or environmental conditions, or even in the same culture), flagellated (having a flagellum or “tail”), non-spore forming, Gram-negative bacterium of the genus Legionella.L. pneumophila is the primary human pathogenic bacterium in this group and is the causative agent of legionellosis or Legionnaires' disease.Colony CharacterizationL. pneumophila has a colony morphology (form without regard to function) that is gray-white with a textured, cut-glass appearance.



Grow best at 68 to 115o Fahrenheit 
(Water supply systems often kept at 77 to 108oF) 

 
Can be found in natural surface waters and in buildings 

 
Infect/replicate in both protozoa and human white blood cells  

 
The protozoa/blood cells infected with Legionella burst and 

release the bacteria into the water 
 

Ecology of Legionella 
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Presentation Notes
Surface water systems must provide treatment techniques to reduce the number of bacteria, viruses and protists in water– Giardia, Cryptosporidium, amoebaA biofilm is an aggregate of microorganisms in which cells adhere to each other on a surfaceLegionella are found in potting soil and grow in “Dead Legs” within water systems where the water flow is slow or absent.



Legionella fuses with the cell’s 
endoplasmic reticulum-inside a 
membrane-bound vacuole and 

replicates 

Legionella releases from 
amoeba/white blood cell, exiting 
as the cell dies by forming a pore 

and exploding 

Legionella enters the amoeba 
or white blood cell macrophage 

Presenter
Presentation Notes
Reservoir in the environment: L. pneumophila is a facultative intracellular bacterium that can invade and replicate inside amoebae in the environment, which can then serve as a reservoir for L. pneumophila, as well as provide protection from environmental stresses, such as chlorinationBoth actions look very similar, it is just within different organisms: an amoeba and a white blood cell….In humans, L. pneumophila invades and replicates in white blood cell macrophages. A pseudopod (false foot) coils around the bacterium in this unique form of phagocytosis. Once internalized, the bacteria surround themselves in a membrane-bound vacuole that does not fuse with lysosomes that would otherwise degrade the bacteria. In this protected compartment, the bacteria multiply.



Growth curve 
Like other bacteria, Legionella sp. 

have optimum growth temperatures 



<20˚C (68˚F) 
Predominantly dormant, 

but still viable 
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Temperature ranges relevant to Legionella growth and death<20˚C (68˚F) Predominantly dormant, but still viable35-46˚C (95-115˚F) Legionella’s optimal growth temperature50˚C (122˚F)  90 percent Kill in 2 Hours60˚C (140˚F) 90 percent Kill in 2 Minutes>70˚C (158˚F) 100 percent Rapid Kill



35-46˚C (95-115˚F) 
Legionella’s optimal 

growth temperature 
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Presentation Notes
Temperature ranges relevant to Legionella growth and death<20˚C (68˚F) Predominantly dormant, but still viable35-46˚C (95-115˚F) Legionella’s optimal growth temperature50˚C (122˚F)  90 percent Kill in 2 Hours60˚C (140˚F) 90 percent Kill in 2 Minutes>70˚C (158˚F) 100 percent Rapid Kill



50˚C (122˚F) 
90% Kill in 2 Hours 
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Temperature ranges relevant to Legionella growth and death<20˚C (68˚F) Predominantly dormant, but still viable35-46˚C (95-115˚F) Legionella’s optimal growth temperature50˚C (122˚F)  90 percent Kill in 2 Hours60˚C (140˚F) 90 percent Kill in 2 Minutes>70˚C (158˚F) 100 percent Rapid Kill



60˚C (140˚F) 
90% Kill in 2 Minutes 
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Presentation Notes
Temperature ranges relevant to Legionella growth and death<20˚C (68˚F) Predominantly dormant, but still viable35-46˚C (95-115˚F) Legionella’s optimal growth temperature50˚C (122˚F)  90 percent Kill in 2 Hours60˚C (140˚F) 90 percent Kill in 2 Minutes>70˚C (158˚F) 100 percent Rapid Kill



>70˚C (158˚F) 
100% Rapid Kill 
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Temperature ranges relevant to Legionella growth and death<20˚C (68˚F) Predominantly dormant, but still viable35-46˚C (95-115˚F) Legionella’s optimal growth temperature50˚C (122˚F)  90 percent Kill in 2 Hours60˚C (140˚F) 90 percent Kill in 2 Minutes>70˚C (158˚F) 100 percent Rapid Kill



Oxygen 

Standing Water 

Wet Tubing 

Warm Temps 

Food deposits 
(CO2, Metal Ions, Nitrate, 

Ammonium, Sulfate) 

Microorganisms 
Bacteria 

Legionella,  
germs, fungi 

Presenter
Presentation Notes
Oxygen- Aerobic bacteria need oxygen to multiply.Standing water- bacteria such as Legionella grow best in moist areas-a constant source of water is best.Tubing/piping provide a contained ecosystem where bacteria grow well, finally forming biomasses and biofilms that become difficult to remove.Food deposits- bacteria need a source of food to grow.Warm, but not extremely hot, temperatures are optimal for bacterial growth.



Legionella attaches to biofilm 
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Presentation Notes
Biofilms begin when there is the optimal environment of moisture, temperature, and food for bacteria to multiply.One or more Legionella attach to any existing surface or biofilm.The bacteria multiply and form a microcolony.Over time, the microcolony eventually matures.A mature microcolony starts shedding organisms, which enter the water systemThe Legionella that enter the water system can reattach to form a new microcolony or Continue to an end fixture, where they are released out of the system.It is these released Legionella that are inhaled when aerosolized and begin the disease process in susceptible people.



Replication forms a microcolony 
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Biofilms begin when there is the optimal environment of moisture, temperature, and food for bacteria to multiply.One or more Legionella attach to any existing surface or biofilm.The bacteria multiply and form a microcolony.Over time, the microcolony eventually matures.A mature microcolony starts shedding organisms, which enter the water systemThe Legionella that enter the water system can reattach to form a new microcolony or Continue to an end fixture, where they are released out of the system.It is these released Legionella that are inhaled when aerosolized and begin the disease process in susceptible people.



Colony reaches maturation 
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Biofilms begin when there is the optimal environment of moisture, temperature, and food for bacteria to multiply.One or more Legionella attach to any existing surface or biofilm.The bacteria multiply and form a microcolony.Over time, the microcolony eventually matures.A mature microcolony starts shedding organisms, which enter the water systemThe Legionella that enter the water system can reattach to form a new microcolony or Continue to an end fixture, where they are released out of the system.It is these released Legionella that are inhaled when aerosolized and begin the disease process in susceptible people.



Some Legionella form new colonies 
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Biofilms begin when there is the optimal environment of moisture, temperature, and food for bacteria to multiply.One or more Legionella attach to any existing surface or biofilm.The bacteria multiply and form a microcolony.Over time, the microcolony eventually matures.A mature microcolony starts shedding organisms, which enter the water systemThe Legionella that enter the water system can reattach to form a new microcolony or Continue to an end fixture, where they are released out of the system.It is these released Legionella that are inhaled when aerosolized and begin the disease process in susceptible people.



Others continue to end fixture 
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Biofilms begin when there is the optimal environment of moisture, temperature, and food for bacteria to multiply.One or more Legionella attach to any existing surface or biofilm.The bacteria multiply and form a microcolony.Over time, the microcolony eventually matures.A mature microcolony starts shedding organisms, which enter the water systemThe Legionella that enter the water system can reattach to form a new microcolony or Continue to an end fixture, where they are released out of the system.It is these released Legionella that are inhaled when aerosolized and begin the disease process in susceptible people.



Legionella are found in the biofilms that 
accumulate in the built environment: 
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Presentation Notes
Some examples of the “built environment” are hot tubs, water heaters, major facility water systems with risers and dead legs, and cooling towers.Hot water heaters in residential settings cannot be set to the temperatures that would kill off Legionella, or they would be a severe scalding hazard.  This also applies for commercial hot water systems.Due to this limitation, water systems must have purges at the proper hot temperatures under controlled circumstances.



How Legionella causes 
human infections 



The bacteria travel downstream to locations 
where it is aerosolized, such as: 
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Sources where Legionella can be aerosolized include:ShowersWater faucetsFountainsMister systemsThese are also sources where people can be exposed.



Susceptible 
Individuals: 
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Presentation Notes
Certain people are considered SUSCEPTIBLE INDIVIDUALS:These people include those who had:Recent travel with an overnight stay outside of the homeExposure to whirlpool spas Recent repairs or maintenance work on domestic plumbing Renal or hepatic failure Diabetes Systemic malignancyLegionella also affects peopleOlder than 50Who have chronic lung diseaseWho have weakened immune systemsWho are current or former smokersLegionellosis is not communicable from person to person. It is not contracted by drinking water.It is contracted by inhaling/aspirating water droplets that have been aerosolized.An individual will inhale the aerosolized bacteria where it lodges deep in the lungs  An immune system response is triggered and if the individual is susceptible Legionnaires’ disease will likely develop



Years 
of Age 50+ 
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Certain people are considered SUSCEPTIBLE INDIVIDUALS:These people include those who had:Recent travel with an overnight stay outside of the homeExposure to whirlpool spas Recent repairs or maintenance work on domestic plumbing Renal or hepatic failure Diabetes Systemic malignancyLegionella also affects peopleOlder than 50Who have chronic lung diseaseWho have weakened immune systemsWho are current or former smokers.



Has Chronic 
Lung Disease 
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Has Weakened 
Immune System 
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Presentation Notes




Is a current or 
former smoker 
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Incubation Period 
2 day -14 day 
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Legionella causes an infection 2 to 14 days after exposure.  This is called the “incubation period,” which is the time it takes for the bacteria to multiply inside the human body and start causing disease signs and symptoms for either Legionnaires’ disease or Pontiac Fever.Pontiac Fever is a less severe form of Legionellosis:It is contracted the same as Legionnaires’ diseaseSymptoms are milder (a respiratory illness that resembles acute influenza without the full blown pneumonia)The illness clears up on its own in 2 to 5 days (Spontaneous resolution)Fatalities are uncommonAttack rate is 90 percent



High fever 
Headache 
Chills 
 
 

Muscle pain 
Dry Cough 
Difficulty 
breathing 
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Symptoms for both forms of legionellosis (Pontiac fever and Legionnaires’ disease) include:High feverHeadacheChillsMuscle painDry coughDifficulty breathingLegionnaires’ disease progresses into pneumonia.Some patients may develop patchy lesions in their lungs.



Symptoms are severe; 
the individual will 
usually visit a physician  
 
Legionnaires’ disease 
may be diagnosed as 
common pneumonia 
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Due to the severity of the symptoms, most people will seek medical attention.There is a 5 to 30 percent mortality rate among Legionnaires’ disease patients.It used to be routinely misdiagnosed as some other form of pneumonia.Using X-Ray can show pneumonia in the lungs, but X-Ray alone does not show the causative organism.



Sputum culture or 
urine antigen test 
is used for positive 
identification 
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Doctors are becoming more knowledgeable about Legionellosis and are more likely to test for it.  Since Legionnaires’ disease is a form of pneumonia, it requires more specialized detection using sputum culture and a urine antigen test.Blood specimens that show an increase in specific antibody levels when drawn shortly after illness and several weeks following recovery, can also be used to confirm the diagnosis.  



18,000 
8,000 

Hospitalizations 
Annually 

to  
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Presentation Notes
There are an estimated 8,000 to 18,000 annual hospitalizations as a result of Legionnaires’ disease and approximately 4,000 deaths annually.Legionellosis is believed to be an under reported disease.Reasons for under reporting include the following:Patients do not seek medical help but recoverPatients are not tested by the physicianMisdiagnosisMisdiagnosed- could be greater than 25,000 cases some estimates are at 100,000 casesPatients can be successfully treated with antibiotics.More cases in summer and fall



4,000 
 

Deaths Annually 
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There are approximately 4,000 estimated deaths annually.  Again, however, the illness is under diagnosed so there could be more deaths.



5–30% 
Mortality Rate 
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There is an estimated 5 to 30 percent mortality rate  



Legionnaires’ disease is under 
reported 
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Legionellosis is believed to be an under reported diseaseReasons for under reporting include the following:1.      Patients with Pontiac Fever do not seek medical help but recover.  Many patients may believe they have a form of influenza2.      Patients are not tested by the physician for Legionella antigens3.      Misdiagnosis as another form of pneumonia for Legionnaires’ disease or influenza for Pontiac fever



…sometimes patients recover   
without medical assistance 
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Legionellosis is believed to be an under reported diseaseReasons for under reporting include the following:1.  Patients with Pontiac Fever do not seek medical help but recover.  Many patients may believe they have a form of 	influenza2.  Patients are not tested by the physician for Legionella antigens3.  Misdiagnosis as another form of pneumonia for Legionnaires’ disease or influenza for Pontiac fever



…sometimes patients are not 
tested by the physician 
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Legionellosis is believed to be an under reported diseaseReasons for under reporting include the following:1.  Patients with Pontiac Fever do not seek medical help but recover.  Many patients may believe they have a form of influenza2.  Patients are not tested by the physician for Legionella antigens3.  Misdiagnosis as another form of pneumonia for Legionnaires’ disease or influenza for Pontiac fever



…and sometimes patients receive 
a misdiagnosis 
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Legionellosis is believed to be an under reported diseaseReasons for under reporting include the following:1.  Patients with Pontiac Fever do not seek medical help but recover.  Many patients may believe they have a form of influenza2.  Patients are not tested by the physician for Legionella antigens3.  Misdiagnosis as another form of pneumonia for Legionnaires’ disease or influenza for Pontiac fever



Once diagnosed, the physician 
reports the diagnosis to the 
local health department 
 
 



Local Health Department 

State Health Department 

Centers for Disease 
Control 

Presenter
Presentation Notes
REPORTINGThe local health department (in this case, SNHD) will investigate the report.The investigators will interview the case/patient to determine potential exposures that may need to be investigated further, for instance, have they traveled anywhere in the two-week period prior to their illness onset.



More than 20% of cases 
are associated with travel 
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REPORTINGTravel-associated Legionnaires DiseaseMore than 20 percent of cases are associated with travel.



CDC reports the case to the 
 visited state or community 
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REPORTINGTravel-associated Legionnaires DiseaseCDC will report the case to the state where the person traveled.  The CDC will also identify to the state or community health department the locations within the state or community where the case stayed, if facilities or locations have been reported.



If a case is associated with an SNHD-
permitted facility,  

SNHD conducts an investigation 
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REPORTINGTravel-associated Legionnaires DiseaseIf the patient stayed in a public facility in Clark County, then the CDC will report the case directly to SNHD.When SNHD associates a case with a permitted facility, SNHD conducts an investigation.



Environmental 
Investigation 



SNHD receives 
report of 

Legionnaires’ 
disease 
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Presentation Notes
INVESTIGATIONThe process for conducting an investigation of a reported case of Legionellosis should be consistent.The SNHD Environmental Health Division has created a Protocol/Policy for the investigation, sampling, and remediation of water systems which may be the source of the Legionella bacteria within a public facility.SNHD receives report of Legionnaires’ disease caseThe information received will include the type of test done to diagnose the case and will include the species and serogroup. For the purposes of this investigation, this will be called the target organism.    SNHD informs the facility of the case or cases (via visit or letter)Environmental AssessmentInterviewSite SurveyBiofilm/Water Sample CollectionFlow diagrams are helpful for both the investigating agency (such as SNHD) and the facility where the investigation is conducted.Public Accommodation Facilities should have Water Management Plans which include identification of the presence of Legionella and a remediation plan, should remediation be necessaryHiring Water Consultants may also be a good idea for major facilities or facilities where there have been previously reported legionellosis cases.



SNHD informs 
facility of case 
(Visit/Letter) 
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Presentation Notes
INVESTIGATIONThe process for conducting an investigation of a reported case of Legionellosis should be consistent.The SNHD Environmental Health Division has created a Protocol/Policy for the investigation, sampling, and remediation of water systems which may be the source of the Legionella bacteria within a public facility.SNHD receives report of Legionnaires’ disease caseSNHD informs the facility of the case or cases (via visit or letter)Environmental AssessmentInterviewSite SurveyBiofilm/Water Sample CollectionFlow diagrams are helpful for both the investigating agency (such as SNHD) and the facility where the investigation is conducted.Public Accommodation Facilities should have Water Management Plans which include identification of the presence of Legionella and a remediation plan, should remediation be necessaryHiring Water Consultants may also be a good idea for major facilities or facilities where there have been previously reported legionellosis cases.Hiring Water Consultants may also be a good idea for major facilities or facilities where there have been previously reported legionellosis cases.



Env.  Assessment 
Interview 

Site Survey 
Biofilm/Water 

Collection 
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INVESTIGATIONThe process for conducting an investigation of a reported case of Legionellosis should be consistent.The SNHD Environmental Health Division has created a Protocol/Policy for the investigation, sampling, and remediation of water systems which may be the source of the Legionella bacteria within a public facility.SNHD receives report of Legionnaires’ disease caseSNHD informs the facility of the case or cases (via visit or letter)Environmental AssessmentInterviewSite SurveyBiofilm/Water Sample CollectionFlow diagrams are helpful for both the investigating agency (such as SNHD) and the facility where the investigation is conducted.Public Accommodation Facilities should have Water Management Plans which include identification of the presence of Legionella and a remediation plan, should remediation be necessaryHiring Water Consultants may also be a good idea for major facilities or facilities where there have been previously reported legionellosis cases.



Investigation 
Environmental Assessment 

INTERVIEW 

Building 
Schematics  

Water 
systems 

Water 
management 

plans 

Recent sample 
results 

Water System 
Consultants 

HVAC 
system 

Bodies of 
water and/or 
water systems 
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INVESTIGATIONEnvironmental Assessment-Interview phaseFollowing the interviews with the patients, an environmental assessment is scheduled with the affected facility.During the environmental assessment, the SNHD investigator will want to talk about and see the following:	Building schematics	Water systems	HVAC systems	Bodies of water and/or water systems.  For instance:	Hot tubs	Pools	Decorative fountains	Hot and cold water system 	Misting systems	Any water management plans in use	Any recent sample results	Contact information for and documents provided by any hired Water System Consultant



 Environmental Assessment 
ONSITE SURVEY 

Tour of water 
system 

All buildings 

Collection of 
chorine residuals 

and water 
temperatures 

Guest rooms 

Bodies of water 

Collection of 
water and biofilm 

samples 

Guest Rooms 

Bodies of water 

Investigation 
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INVESTIGATIONEnvironmental Assessment-Onsite Survey phaseThe SNHD representatives will want to have a complete tour of the facility’s water system-all affected buildings where the case may have been exposed.The water temperatures will be taken at each critical point in the water system, including the guest room terminal end.Water samples will be collected to test for disinfectant residuals at bodies of water and hot and cold water systems.Samples of the water may be taken along with environmental swabs of the inside of pipes.If possible and accessible, samples of biofilm should also be taken.



   SAMPLING EQUIPMENT 
 

Sterile plastic 1 L bottles 
Sodium Thiosulfate 
Pipettes and bulbs 
Chlorine analyzer 
Thermometer 
Labels 
Chain of Custody 
Dacron-tipped swabs 
Sterile Plastic screw top tubes 
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It is important that the sampling is done correctly by a professional.  The following is a list of critical items that need to be present and used during a sampling event.SAMPLING EQUIPMENTSterile plastic 1 L bottlesSodium ThiosulfatePipettes and bulbsChlorine analyzerThermometerLabelsChain of CustodyDacron-tipped swabsSterile Plastic screw top tubes



   SAMPLING-PROCEDURE 
 
Pre-Flush sampling the Hot and Cold 
water 
Post-1 minute flush sampling the Hot 
and Cold water 
Swab samples of faucets / emitters 
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Environmental assessment-water sampling—The following is the process that SNHD will be implementing to conduct water sampling properlyThe SNHD Legionella Investigation Team shall select and complete water sampling within identified areas, as follows:Room selection will be based on where guest stayed.Samples will be taken from all sinks, bathtubs, showers, or similar fixtures in the room.  Any easily accessible thermostatic cold mixing valve on hot water systems that can be accessed without the use of tools will be turned off.Samples shall be taken from the room where the guest stayed.Samples shall be taken from the distal room on the riser where the case stayed.If possible, a sample shall be taken from the return of the hot water loop of the riser where the case stayed.Samples from locations in guest rooms will include:A sample of cold water will be taken on first draw.A sample of cold water will be taken after a 1 minute flush.A sample of hot water will be taken on first draw.A sample of hot water will be taken after a 1 minute flush.An environmental swab of each fixture and the corresponding aerator will be taken.Log times samples were collected.Bulk water samples taken shall be one (1) liter.If the facility requests split sampling, then the facility will bear the SNHD handling costs that include:Purchase of supplies including, but not limited to, the two (2)-liter sample bottles,Sample processing expenses, and The manpower to assist in conducting such sampling.SNHD will collect a two (2) liter sample in a sterile bottle, then decant one (1) liter of sample into the SNHD one (1) liter sample container.  SNHD will transfer the remaining sample to the facility designee for their use.Samples will be packed in insulated containers with frozen cold packs.Samples will be shipped to a CDC ELITE certified laboratory.



Types of rooms tested 
–Case room 
–Terminal end of loop 
–One additional room 
–Riser vs. System 
–Other possible sources 
 

 



Test Results: 10-14 Days 
 
SNHD reviews results and 
sends to facility 
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Results are received in 10 to 14 days.SNHD will review the results and send them to the facility.Action will be taken if the results have identified the organism that caused the illness.   This is the target organism.  For example in case that had a positive urine antigen test, the target organism will be L. pneumophila, serogroup 1.  



Action will be taken if the 
results have identified the 
organism that caused the illness  

 
This is the target organism 
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Results are received in 10 to 14 days.SNHD will review the results and send them to the facility.Action will be taken if the results have identified the organism that caused the illness.   This is the target organism.  For example in case that had a positive urine antigen test, the target organism will be L. pneumophila, serogroup 1.  



For example, in the case that 
had a positive urine antigen 
test, the target organism will 
be L. pneumophila, serogroup 
1 
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Results are received in 10 to 14 days.SNHD will review the results and send them to the facility.Action will be taken if the results have identified the organism that caused the illness.   This is the target organism.  For example in case that had a positive urine antigen test, the target organism will be L. pneumophila, serogroup 1.  



Results 
If the target organism is identified in the results of room 
fixtures or hot water system, SNHD will require that the 
water system supplying the room water system be 
remediated based on the following results: 
 

– Target organism in bulk water greater than 10 cfu/ml 
– Environmental swabs from two different fixtures greater 

than 10 cfu/ml 
– Water or environmental swabs from two different 

fixtures less than 10 cfu/ml 



Results 

If a single water sample or environmental 
swab returns with results less than 10 

cfu/ml, but is the target organism, then the 
SNHD shall determine what type of 

remediation is required 



Results 

If the results find other Legionella 
in the samples, SNHD will make a 
recommendation based on results 



Results 

Environmental samples collected from 
areas that are not guest room fixtures 
must meet the OSHA standards 
 
If the samples do not meet OSHA 
standards, then remediation of the system 
will be required 



100 CFU 
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The following requirements are from the OSHA standard for Legionella control:Cooling tower water=100 cfu/ml or less.Domestic water=10 cfu/ml or less,Misting water systems=1 cfu/ml or less,If serogroup 1 is present under 10 cfu they remediate



10 CFU 
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The following requirements are from the OSHA standard for Legionella control:Cooling tower water=100 cfu/ml or less.Domestic water=10 cfu/ml or less,Misting water systems=1 cfu/ml or less,If serogroup 1 is present under 10 cfu they remediate



1 CFU 
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The following requirements are from the OSHA standard for Legionella control:Cooling tower water=100 cfu/ml or less.Domestic water=10 cfu/ml or less,Misting water systems=1 cfu/ml or less,If serogroup 1 is present under 10 cfu they remediate



If SNHD testing verifies that the 
facility contains Legionella, the areas 
that were identified as containing 
Legionella must be remediated 



Remediation of Legionella is 
dependent upon where it is found 
 
Additional testing or remediation of 
the other water systems will be 
required    

Presenter
Presentation Notes
Additional testing of other risersHot water supply vs fountain



Remediation 



ASHRAE recommends two 
methods to remove Legionella:  

Presenter
Presentation Notes
Chlorination of water system with 2ppm Cl2 for designated period of time, based on the system’s designIf a testing site is found to be positive, Legionella could have come from any source upstream, all the way from the well pump, up the riser pipes (usually when they have dead legs in the system) and into the showerhead, faucet, or emitter. The facility will have to clean and superheat the whole line plus find places where the biofilms may have grown and blow them out or kill them. 



1:  Hot Water Flush 
(160 - 170˚F) 

Presenter
Presentation Notes
Chlorination of water system with 2 ppm Cl2 for designated period of time, based on the system’s designIf a testing site is found to be positive, Legionella could have come from any source upstream, all the way from the well pump, up the riser pipes (usually when they have dead legs in the system) and into the showerhead, faucet, or emitter. The facility will have to clean and superheat (Hot water flush at 160-170 degrees Fahrenheit) the whole line plus find places where the biofilms may have grown and blow them out or kill them. 



60˚C (140˚F) 
90% Kill in 2 Minutes 

>70˚C (158˚F) 
100% Rapid Kill 

Presenter
Presentation Notes
Temperature ranges relevant to Legionella growth and death<20˚C (68˚F) Predominantly dormant, but still viable35-46˚C (95-115˚F) Legionella’s optimal growth temperature50˚C (122˚F)  90 percent Kill in 2 Hours60˚C (140˚F) 90 percent Kill in 2 Minutes>70˚C (158˚F) 100 percent Rapid Kill



2:  System chlorination  
(min 2 ppm,  2 hours) 

Presenter
Presentation Notes
Chlorination of water system with 2ppm Cl2 for designated period of time, based on the system’s design, with a minimum contact time of the 2 ppm of chlorine for 2 hours.If a testing site is found to be positive, Legionella could have come from any source upstream, all the way from the well pump, up the riser pipes (usually when they have dead legs in the system) and into the showerhead, faucet, or emitter. The facility will have to clean and superheat the whole line plus find places where the biofilms may have grown and blow them out or kill them. 



Legionella can come from 
any source upstream… 

Presenter
Presentation Notes
       



…So, if this site tests 
positive for Legionella,… 

Presenter
Presentation Notes
  



…it could have come all 
the way from the well 
pump, up the riser pipes, 
and into the faucet 

Presenter
Presentation Notes
     



Follow-up testing of the water 
system is performed to ensure the 
remediation was effective 

Presenter
Presentation Notes
    



After remediation, the facility must 
adhere to a strict monitoring sample 
schedule  

Presenter
Presentation Notes
Once remediated, the facility will be required adhere to a strict monitoring schedule:Three biweekly samples Three monthly samples Three quarterly samples



Biweekly 
Monthly 
Quarterly 

Presenter
Presentation Notes
Once remediated, the facility will be required adhere to a strict monitoring schedule:Three biweekly samples Three monthly samples Three quarterly samples



Communication with Public during an 
Outbreak Investigation 

During an outbreak investigation, SNHD will issue 
reports updating the public on the ongoing 
investigation and what has been found 

 
Timing of the reports will be dependent upon the 
activities of Environmental Health and the Office of 
Epidemiology 

 



Ongoing control is necessary to ensure 
that the facility does not pose an  

increased risk to occupants 

Presenter
Presentation Notes
Ongoing control of Legionella sp. is necessary to ensure that the facility does not pose an increased risk to the persons who occupy itControl can include raising the temperature of the water or adding secondary disinfectionIf secondary disinfection is used as a control, then the facility may need to obtain public water system permit



ASHRAE Standard 

• Proposed New Standard 188, Prevention of 
Legionellosis Associated with Building Water 
Systems  

• The goal of the document is to specify a Standard 
Practice for use by facility managers/owners to 
prevent legionellosis associated with building 
water systems  

• Requires a Hazard Analysis Critical Control Point 
(HACCP) plan  



Active Control Measures 
currently in use 



Control can include raising the 
temperature of the water or adding 

secondary disinfection 

Presenter
Presentation Notes
Ongoing control of Legionella sp. is necessary to ensure that the facility does not pose an increased risk to the persons who occupy itControl can include raising the temperature of the water or adding secondary disinfectionIf secondary disinfection is used as a control, then the facility may need to obtain public water system permit



If secondary disinfection is used as a 
control,  the facility may need to obtain 

public water system (PWS) permit 

Presenter
Presentation Notes
Ongoing control of Legionella sp. is necessary to ensure that the facility does not pose an increased risk to the persons who occupy itControl can include raising the temperature of the water or adding secondary disinfectionIf secondary disinfection is used as a control, then the facility may need to obtain public water system permit



…may not require a PWS permit 

 Heat-and-Flush (Heat Shock) 
 Ultraviolet (UV) Radiation 
 Ozonation 

 

 

Ongoing secondary control  
options that… 

 

Presenter
Presentation Notes
Along with any disinfection methods of treatment used, the following are recommendations and sound practices to help manage and reduce the incidence of Legionella contamination within domestic plumbing (hot and cold) water systems:Reduce deadlegs (stagnant lines and stubs) in the system, Clean and inspect hot water tanks regularly – annually as a minimum, Continually run hot water circulation pumps – avoid recycling to mixing valves only, Store hot water at a minimum temperature of 60˚C (140˚F) and deliver to the taps at a minimum temperature of 50˚C (122˚F), Store and distribute the cold domestic water below 20˚C (68˚F) – if not possible, then consider monitoring for Legionella and using a disinfection system if Legionella are not under control, Flush the entire water system on a regular basis, Consider routine potable water treatments – including the use of approved biocides.



…may require a PWS permit 
 Chlorination 
 Copper-Silver Ionization 
 Chlorine Dioxide 
 Monochloramine 

 
 

 

Ongoing secondary control  
options that… 

 

Presenter
Presentation Notes
Along with any disinfection methods of treatment used, the following are recommendations and sound practices to help manage and reduce the incidence of Legionella contamination within domestic plumbing (hot and cold) water systems:Reduce deadlegs (stagnant lines and stubs) in the system, Clean and inspect hot water tanks regularly – annually as a minimum, Continually run hot water circulation pumps – avoid recycling to mixing valves only, Store hot water at a minimum temperature of 60˚C (140˚F) and deliver to the taps at a minimum temperature of 50˚C (122˚F), Store and distribute the cold domestic water below 20˚C (68˚F) – if not possible, then consider monitoring for Legionella and using a disinfection system if Legionella are not under control, Flush the entire water system on a regular basis, Consider routine potable water treatments – including the use of approved biocides. 



Public Water System Requirements 
Application to Nevada Department of 
Environmental Protection, Bureau of Safe 

Drinking Water 
 
PWS Classification 

– Community  
– Non-Transient Non-Community 
– Transient Non-Community 

 
Tri-annual sanitary survey 

 

Presenter
Presentation Notes
Public Water System (PWS) Requirements



Public Water System Requirements 
Water Quality Monitoring 

– Chlorine Residuals 
– Disinfection By- Products  

– Total Coliforms 
– Lead and Copper 

 
Water Operator Certification 

– Distribution operator 
– Treatment operator 

 
Public Notice Requirements/  

Consumer Confidence Reports 

Presenter
Presentation Notes
Public Water System (PWS) Requirements



Case Study 



CDC  

• Multiple cases 
different time 
periods 

• Urine Antigen 
Positive 

• Provided 
information on 
the facilities 
and rooms 
where the 
cases stayed 

SNHD  

• Informed 
Facility 

• Performed 
Environmental 
Assessment 

• Collected water 
and biofilm 
samples 

Facility 

• Assisted SNHD 
with all 
requests 

Presenter
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The positive urine antigen 
tests indicated that the 

cases’ Legionellosis were 
caused by Legionella 

pneumophila 
serogroup 1  

Environmental sample 
results indicated the 

presence of Legionella 
pneumophila 

serogroup 1 in the 
riser tested.   

Facility 

Presenter
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SNHD required remediation of the hot 
water system in addition to additional 

testing of the remaining hot water risers 

Presenter
Presentation Notes
  



The facility decided to remediate all 
of the risers beginning with the riser 
where the most recent case stayed 

Presenter
Presentation Notes
  



The most recent case had a sputum 
isolate of Legionella pneumophila serogroup 
1, the CDC requested cultures from the 
case and environmental isolates be sent to 
them for DNA sequencing 
 
The DNA sequencing found that all of the 
environmental isolates either matched the 
case isolate or varied by a single 
nucleotide mutation on one gene 

Presenter
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Follow-up post remediation testing did not 
detect Legionella in the hot water system 
 
The facility was then placed on the additional 
testing protocol discussed earlier 
 
To date, Legionella pneumophila serogroup 1 
has not been identified in the facility 

 

Presenter
Presentation Notes
  



Reports on the recent 
investigations can be 
found at  

– www.snhd.info 
– Click ‘Health Topics’ 
– Then click ‘Statistics, 

Surveillance and 
Reports’ 

Presenter
Presentation Notes
  



Summary 
Ultimate Goal is for us to work together 

in a proactive way 



• Not working together in a proactive manner will 
result in: 
– Rolling the dice for the second case 



• Two cases with no response will result in an 
OUTBREAK response from SNHD, including: 
– Need for SNHD to notify the public 
– SNHD requesting guest lists  
– Notification of new guests regarding the outbreak while 

investigation is ongoing 
– Potential/likely posting of outbreak locations by CDC on 

their website 
– MEDIA WILL BE VERY INVOLVED/INTERESTED 



VERSUS 



• Being proactive by looking at one reported case 
as a canary in a mine: 
– Facility has a proactive Water Management Plan 
– If SNHD gets report of a case, SNHD will work with you 

to review the Water Management Plan and take 
samples to identify potential sources 

– Implement disinfection and take corrective action 
before sample results are received 
 



• By SNHD responding and investigating and the 
facility using the best practices/taking the 
appropriate corrective action: 
– Any second case reported prior to the disinfection requires 

no further action 
• If the SNHD investigation does not identify the 

target organism, then the investigation is closed and 
potential outbreak can be ruled out 

• If a case subsequently occurs, and the SNHD does 
not identify a source, there will be no outbreak 
identified 

• Minimizes the need for public notification/media 
attention 



Discussion 
 

Contact Information: 
Mark Bergtholdt, MPH, REHS 

Environmental Health Supervisor 
SNHD EH Special Programs 

(702) 759-0677 
Bergtholdt@SNHDmail.org 

 

mailto:Bergtholdt@SNHDmail.org
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