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ACRONYMS AND ABBREVIATIONS 

Acronym/ Abbreviation Definition/Meaning 
% Percent 
° C Degrees Celsius 
° F Degrees Fahrenheit 
µL Microliter (volume measurement) 
µm Micrometer (size measurement) 
A2LA American Association for Laboratory Accreditation 
AB Accrediting Body 
AFNOR Association Française de Normalisation 
AIHA American Industrial Hygiene Association 
ATP Adenosine Triphosphate 
AWWA American Water Works Association 
BCYE Buffered Charcoal Yeast Extract 
BCYE  Buffered Charcoal Yeast Extract without Cysteine 
BUMED Bureau of Medicine and Surgery 
CDC Centers for Disease Control and Prevention 
cfu/cm2 Colony Forming Unit per Square Centimeter (surface area measure-

ment) 
cfu/cm3 Colony Forming Units per Cubic Meter (surface area measurement) 
cfu/L Colony Forming Units per Liter (volume measurement) 
cfu/mL Colony Forming Units per Milliliter (volume measurement) 
CO2 Carbon Dioxide 
CMS Centers for Medicare and Medicaid Services 
DFA Direct Fluorescent Antibody 
DNA Deoxyribonucleic Acid 
e.g. Exempli gratia (for Example) 
ECDC European Centre for Disease Prevention and Control 
ELITE Environmental Legionella Isolation Techniques Evaluation 
EMA Ethidium monoazide 
EMLAP Environmental Microbiology Laboratory Accreditation Program 
et.al. and others 
etc. and so forth 
EU European Union 
GmbH Company with Limited Liability (English translation from German) 
GU Genomic units 
GVPC BCYE media containing glycine, vancomycin, Polymyxin B and cyclo-

heximide for recovery of Legionella from water 
HPC Heterotrophic Plate Count 
i.e. Id est (that is) 
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IEC International Electrotechnical Commission 
IFA Immunofluorescent Antibody 
IL Illinois 
Inc. Incorporated 
ISO International Standards Organization 
KII Key Informant Interviews 
L Liter (volume measurement) 
LD Legionnaires’ Disease 
Lpsg 1 Legionella pneumophila serogroup 1 
Lpsg 2-14 Legionella pneumophila serogroups 2 -14 
Ltd. Limited Company 
ME Maine 
min Minutes 
mip Macrophage Infectivity Potentiator 
MIQE Minimum Information for Publication of Quantitative Real-Time 

PCR Experiments 
mL Milliliter (volume measurement) 
mm Millimeter (size measurement) 
MPN 
MTF 

Most Probable Number 
Medical Treatment Facility 

MWY Modified Wadowsky and Yee agar for recovery of Legionella from 
water 

n Number of Samples 
NELAC National Environmental Laboratory Accreditation Conference  
NY New York 
ON Ontario 
OPPP Opportunistic Premise Plumbing Pathogen 
PA Public Address 
PCR Polymerase Chain Reaction 
PCTE Polycarbonate Track-etched  
PMA Propidium monoazide 
POE Point of Entry 
POU Point of Use 
PT Proficiency Test 
PVC BCYE agar supplemented with Polymyxin B, Vancomycin and Cyclo-

heximide for recovery of Legionella from water  
PVCc Chlorinated Polyvinyl Chloride 
PVT Phigenics Validation Test 
QA/QC Quality Assurance/Quality Control 
qPCR Quantitative Polymerase Chain Reaction 
RNA Ribonucleic Acid 
rRNA Ribosomal Ribonucleic Acid 
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RT Room Temperature 
SCADA Supervisory Control and Data Acquisition 
SOP Standard Operating Procedure 
Spp. Species 
SWTR Surface Water Treatment Rule 
THAB Total Heterotrophic Aerobic Bacteria 
TNI The NELAC Institute 
TOC Total Organic Carbon 
TS Technical Specifications 
UK United Kingdom 
US United States 
US EPA United States Environmental Protection Agency 
VBNC Viable but Not Culturable 
WHO World Health Organization 
WMP Water Management Plan 
WSHL Wisconsin State Hygienic Laboratory 
wzm Gene specific to L. pneumophila serogroup 1 
x g g-force 
α alpha 
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TECHNICAL ASSISTANCE 

For water quality questions contact: 

Navy & Marine Corps Public Health Center  

Programs & Policy Support Department  

WP: (757) 953- 0712 

For risk communication questions contact: 

Navy & Marine Corps Public Health Center  

Environmental Programs Department  

WP: (757) 953-0664 

For occupational and environmental medicine questions contact: 

Navy & Marine Corps Public Health Center  

Environmental Programs Department  

WP: (757) 953-0006

For epidemiology and reporting requirements questions contact: 

Navy & Marine Corps Public Health Center  

Preventive Medicine Program and Policy Support 

WP: (540) 728-9266 

mailto:Anthony.j.carotenuto.civ@mail.mil
mailto:Paul.b.gillooly.civ@mail.mil
mailto:Alan.f.philippi.civ@mail.mil
mailto:Asha.j.riegodedios@mail.mil


Legionella Response Guidance for Navy Medical Staff 

NOVEMBER  2020 SECTION 1 – BACKGROUND INFORMATION 
VII 

PURPOSE AND SCOPE 
This document was developed to provide guidance on: 

• Assessment, management and communication of health risks associated with Legionella
bacteria in Navy medical treatment facilities (MTFs) and

• appropriate response to incidents such as Legionnaires’ disease (LD) cases (suspected,
confirmed or perceived to be) connected with Navy and Marine Corps installation drink-
ing water systems or detection of Legionella bacteria in building water systems as well

• as the roles and responsibilities of supporting MTFs when working with the installation
Public Works Department on Legionella issues.

This document employs two approaches to the topic of Legionella and LD which are not reflected 
in other US guidance. This is because new information is available from non-US health organiza-
tions which greatly improves control of Legionella in water systems. These approaches include: 

1) the use of numerical standards of Legionella concentration in water to understand when to
take action for control, and

2) the use of L. pneumophila vs Legionella spp. as the target pathogen for testing methods and
remediation. This history and current status of drinking water treatment and regulation for Le-
gionella control is explained below.

First, this guidance introduces recommended numerical standards for use in building water sys-
tem management. In the US, Legionella has been regulated as a primary drinking water contam-
inant by treatment technique under the Safe Drinking Water Act’s (SDWA) Surface Water Treat-
ment Rule (SWTR, US EPA, 1989). This means Legionella is not specifically tested for during rou-
tine SDWA compliance testing.  Using the best science and data at the time the rule was devel-
oped, the US EPA believed that if Giardia cysts and viruses were removed/inactivated, according 
to the treatment techniques in the SWTR, Legionella would also be controlled (US EPA, 2009).  

The preventive barriers approach that public water systems maintain for L. pneumophila man-
agement and management of other contaminants include: 

• Covering open water storage facilities to prevent environmental cross contamination,
• American Water Works Association (AWWA) Standard C-651 for disinfection of water

main installations and repairs, and when disinfection is needed,
• Programs for cross connection control to prevent backflow and contamination,
• Total coliform/chlorine residual sampling representative of the distribution system with

requirements for follow-up sampling and find-and-fix,
• Corrosion control programs where needed,
• A requirement to provide a detectable chlorine residual throughout the distribution sys-

tem, and
• Rigorous requirements for disinfection of water mains prior to release into service.

https://www.epa.gov/dwreginfo/surface-water-treatment-rules
https://www.epa.gov/sites/production/files/2016-06/documents/npwdr_complete_table.pdf
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Over the years, this approach has been shown to be effective, as the concentrations of Legionella 
found in drinking water distribution systems are low and intermittent.  

The US EPA has chosen not to regulate Legionella in water supplies using a numerical standard, 
such as a maximum contaminant level (MCL), in part due to issues with the specificity and sensi-
tivity of the available analytical testing methods (https://www.epa.gov/ground-water-and-drink-
ing-water/national-primary-drinking-water-regulations#Microorganisms). There is no known 
level of Legionella that can be used to assess risk in drinking water since Legionella is not trans-
mitted from ingestion, but through inhalation. Following the outbreaks of Legionnaires’ disease 
in New York City in 2015, the city and the state of New York enacted regulations for cooling tow-
ers that specify monitoring frequencies and Legionella levels that require action (New York City 
Department of Health And Mental Hygiene, 2016; New York Codes, Rules and Regulations, 2016). 
To date, no other regulation of Legionella using bacterial concentrations found in water is in place 
in the US.  

Note that requirements for the control and prevention of Legionella does exist in some European 
Union countries where we have DoD installations such as Italy, Germany and Spain.  Germany 
has put these requirements in the Final Governing Standards.  Some of these requirements do 
require annual monitoring for Legionella in buildings while using measured concentrations of Le-
gionella to determine what risk management actions are required. 

In the absence of US or Navy regulatory guidance, this document relies upon the European guid-
ance (ECDC, 2017) and has also been developed to use measured concentrations of Legionella in 
building water systems to determine when action is warranted and what actions and health risk 
communications are appropriate. Without specific guidelines on Legionella concentrations in a 

building water system, it is difficult, if not impossible, to understand and interpret testing data, 
trigger appropriate corrective actions when needed and to make other decisions to protect public 
health. To understand whether a given level of Legionella is a health risk in any building it needs 
to be viewed in the context of overall building water quality management through water man-
agement planning as discussed in detail later in this document. 

Secondly, using a widely adopted approach, the target pathogen of concern is L. pneumophila, 
not Legionella spp. because L. pneumophila is the most significant causative agent of legionello-
sis. L. pneumophila caused 97% of Legionnaires’ disease cases in Europe since 2009. In Japan 98% 
of cases since 2008 were caused by L. pneumophila and in the US, L. pneumophila has been the 
cause of 99% of cases and 100% of deaths from outbreaks.  

Without specific guidelines on Legionella concentrations in a  
building water system, it is difficult, if not impossible, to understand 

and interpret testing data, trigger appropriate corrective actions 
when needed and to make other decisions to protect public health. 

https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations#Microorganisms
https://www.epa.gov/ground-water-and-drinking-water/national-primary-drinking-water-regulations#Microorganisms
https://www1.nyc.gov/assets/doh/downloads/pdf/notice/2016/noa-chapter8-title24.pdf
https://www1.nyc.gov/assets/doh/downloads/pdf/notice/2016/noa-chapter8-title24.pdf
https://regs.health.ny.gov/content/subpart-4-1-cooling-towers
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Where Legionella is referred to in literature references, this document uses “Legionella” in the 
text; L. pneumophila is used where it is referenced as such in the literature and L. pneumophila 
is recommended to support the monitoring program discussed in this document. Legionellosis 
includes two diseases caused by Legionella, Legionnaires’ disease which is the more serious from 
resulting in a sometimes-fatal pneumonia, and Pontiac fever, a relatively mild respiratory disease 
that generally needs no treatment and medical help is rarely sought. This document focuses on 
Legionnaires’ disease and uses the term legionellosis only when this is referenced in other docu-
ments. 
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SECTION 1 – BACKGROUND INFORMATION 
This section provides basic background information on Legionnaires’ disease and its causative 
agent Legionella pneumophila. 

1.1 Legionnaires’ Disease: An Important Waterborne Illness in the United States 

Legionnaires’ disease1 (LD) is an important disease in the United States and worldwide because 
of its increasing incidence and because LD can have severe health outcomes. Almost all reported 
LD patients require hospitalization, nearly half require intensive care, and the case fatality rate is 
approximately 9% (Dooling et al, 2015; Cooley et al, 2020). Recent data for the US (CDC, 2016, 
Figure 1) and the European Union (ECDC, 2020,Figure 2) demonstrate that LD is widespread and 
is increasing dramatically. 

Figure 1: Legionellosis Cases in the United States, by Region, 2016-2018 

 

                                                       
1 The bacterium Legionella pneumophila and several other Legionella species can cause Legionnaires’ disease and a 
milder illness called Pontiac fever. Those two diseases are termed legionellosis. The primary concern with Le-
gionella is Legionnaires’ disease and that term is used throughout this report, except when data are reported as 
legionellosis. 
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Figure 2: EU Legionellosis Cases, 7 Top Countries, 2014-2017 

 

1.2 Legionella pneumophila: An Environmental, Opportunistic Pathogen 

Legionella pneumophila, the bacterium that causes the majority of cases of LD, occurs naturally 
in soils and water and is one of a group of pathogens referred to as Opportunistic Premise  
Plumbing Pathogens (OPPPs). OPPPs are environmental organisms that do not need human or 

animal hosts or intermediates to survive and grow. They thrive in some niche environments such 
as building water systems. Building water systems are not hospitable for many other organisms 
because they tend to be low in nutrient content, often have disinfectants like chlorine in them 
and can be operated at temperatures high enough to kill most organisms. OPPPs can proliferate 
under these conditions with reduced competition from less resistant organisms.  

LD cases can be classified as outbreak-associated or community acquired (sporadic). Outbreaks 
and sporadic LD cases can both be difficult to trace to a specific source, since Legionella bacteria 

Approximately 25 Legionella species have been associated with human disease.  
A single species of Legionella, L. pneumophila, causes approximately 95% of all 

documented cases of LD.  While there are 15 serogroups of L. pneumophila, 
roughly 85% of all LD cases are caused by serogroup 1. 
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are common in the water and soil environments, and people may be exposed to aerosols from 
many sources on a daily basis. Orkis et al (2018) found that the source for most sporadic cases 
could not be definitively determined, and that residential potable water and large building water 
systems appeared to contribute to a substantial proportion of sporadic Legionnaires’ disease. 
They also inferred that cooling towers are a potentially significant source, though linkage to spo-
radic cases was difficult. 

The CDC has developed methods for attributing reportable diseases to drinking water, recrea-
tional water exposure and other sources of exposures. The etiologies of US drinking water out-
breaks and cases for the most recent six years are shown in Figure 3 (Data from CDC, 2020).  

Figure 3: Drinking Water Outbreak and Case Etiologies (CDC, 2020) 

 

https://www.cdc.gov/healthywater/surveillance/drinking-surveillance-reports.html
https://www.cdc.gov/healthywater/surveillance/drinking-surveillance-reports.html
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Note that the CDC includes outbreaks and cases for buildings and non-community drinking water 
systems among drinking water outbreaks and the data shown in Figure 3 should not be taken as 
an indication that well-run public water systems are the direct cause of LD. Over the time period 
for which data are available, Legionella was the most frequent cause of outbreaks and for two 
out of three of the time periods was associated with the most cases. Together, the graphs  
illustrate that LD is increasing in occurrence, is often associated with building water systems and 
can have severe consequences. 

1.3  Risk Factors 

Table 1 identifies three categories of LD acquisition and associated risk factors (WHO, 2007). The 
profiles (modes of transmission, reservoirs, and risk factors) for the three categories  
differ somewhat, though all modes generally involve inhalation exposure, higher risk for older 
persons, smokers, and people with certain underlying conditions or that are immunosuppressed. 
Building water systems that pose the greatest risk are those that experience intermittent use and 
irregular management and complex hospital systems (for nosocomial or hospital-acquired LD). 

1.4  Survival and Growth in Environmental and Built Systems 

While occurrence of Legionella and other OPPPs may be inevitable for many building water sys-
tems, their growth can be monitored and controlled, and understanding the conditions that fa-
vor their presence and growth is the first step to managing them. Based on Legionella’s ability 
to grow in oligotrophic (lakes) treated drinking waters, de Vos et al (2005) determined that “…in 

order to control Legionella in the environment, focus should be on the eradication of microbial 
hotspots in which L. pneumophila resides [rather than limiting nutrients].” Several studies have 
identified either hotspots or water quality conditions in premise plumbing systems that are  
associated with high L. pneumophila occurrence and abundance. Those studies are reviewed in 
this section and inform the selection and design of control strategies. 

The survival and growth of L. pneumophila is optimal within amoebae and 
 other free-living protozoa that are associated with biofilms. A biofilm is a  
community of microorganisms embedded in a slimy extracellular matrix  

attached to moist, solid surfaces in contact with water. Biofilm communities 
 growing on pipes can include bacteria/archaea, fungi, and higher organisms, 

 such as amoeba (National Academies of Sciences, Engineering, and Medicine 2020)  
Academies of Sciences, Engineering, and Medicine 2020). 
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A study of water samples from 211 houses in Quebec City (1991) identified use of electrical  
water heaters (rather than oil or gas) as an important determinant of the occurrence of Le-
gionella spp. in premise plumbing systems. Factors associated with occurrence of Legionella in 
electric water heaters and connected plumbing systems included age of water heater (old wa-
ter heaters were associated with higher incidence of Legionella spp.) and water heater temper-
ature (low water heater temperature was associated with higher likelihood of detecting Le-
gionella spp.), but not water heater volume. Other researchers also found Legionella concentra-
tion is associated with fixture age (in this case, shower head age) and that fixtures used more 
frequently tended to have lower Legionella concentrations in first draw samples, irrespective of 
fixture age (Collins et al, 2016; Hayes-Phillips et al, 2019). Despite finding differences in concen-
tration, those same studies did not find significant differences in the frequency at which Le-
gionella was present among the showers tested. 



Legionella Response Guidance for Navy Medical Staff 

NOVEMBER 2020  SECTION 1 – BACKGROUND INFORMATION 
  1-6 

Table 1: LD Exposure Modes and Risk Factors, by WHO Category 

 Community acquired  Travel-Associated  Nosocomial 
Mode of 
transmis-
sion 

Inhalation of contami-
nated aerosol 

Inhalation of contami-
nated aerosol 

Inhalation of contami-
nated aerosol, aspira-
tion, wound infection 

Sources of 
Legionella 

Cooling towers; hot and 
cold-water systems; spa 
pools, thermal pools, 
springs; humidifiers; do-
mestic plumbing; potting 
mixes and compost 

Cooling towers; hot 
and cold-water sys-
tems; spa pools, ther-
mal springs, and pools; 
humidifiers 

Cooling towers; hot and 
cold-water systems; 
spa pools, natural 
pools, thermal springs; 
respiratory therapy 
equipment; medical 
treatment 

Reservoir of 
Legionella 

Industrial sites, shopping 
centers, restaurants, 
clubs, leisure centers, 
sports clubs, private resi-
dences 

Hotels, cruise ships, 
camp sites, shopping 
centers, restaurants, 
clubs, leisure centers, 
sports clubs 

Hospitals, medical 
equipment 

Environ-
mental risk 
factors 

Proximity to sources of 
transmission, poor design 
or poor maintenance of 
cooling water systems, in-
adequate staff training 

Stay in accommodation 
designed for short stays 
and seasonal use; inter-
mittent room occu-
pancy and water use; 
intermittent water sup-
ply and fluctuating wa-
ter temperature con-
trol; complex water 
systems; lack of trained 
staff to manage water 
systems 

Complex water distri-
bution system, long 
pipe runs, poor water 
temperature control, 
low water flow rates 

Personal 
risk factors 

Age >40 years; male; un-
derlying disease such as 
diabetes; chronic heart 
disease; smoking; immu-
nosuppression (especially 
with glucocorticosteroids 
and chronic debilitating ill-
ness); structural pulmo-
nary comorbidity; chronic 
renal failure; recent 
travel; hematological ma-
lignancy; iron overload; 
other immunosuppression 

Age >40 years; male; 
heavy smoking, alcohol 
abuse; change in life-
style; underlying dis-
ease such as diabetes; 
chronic heart disease, 
other immunosuppres-
sion 

Age >25 years; trans-
plant patient; other im-
munosuppression; sur-
gery, especially head 
and neck; cancer, in-
cluding leukemias/lym-
phomas; diabetes; 
treatment with respira-
tory devices; chronic 
heart/lung disease; 
smoking, alcohol abuse 
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Numerous studies have documented the importance of stagnation periods in growth of organ-
isms in building water systems.  For example, Lautenschlager et al. (2010) observed dramatic 
increases in bacterial cell concentrations (planktonic; measured by flow cytometry), hetero-
trophic plate count (HPC) and biomass (measured as adenosine triphosphate [ATP] concentra-
tion) after overnight stagnation. Samples were collected from 10 cold water taps of houses with 
an unchlorinated water supply. HPC varied widely among first flush samples following stagnation 
periods and frequently exceeded 300 colony forming units (cfu)/mL (the guideline value for Swit-
zerland). HPC was much less variable in samples collected after a five-minute flush and no sam-
ples exceeded 300 cfu/mL. Similar results were observed in a study of three homes in Tucson, 
Arizona (Pepper et al, 2004). Flushing consistently reduced HPC, sometimes by as much as one 
log. 

Serrano-Suárez et al. (2013) collected and analyzed 213 samples from hotel and nursing home 
hot water recirculation systems to determine the factors associated with presence of L. pneu-
mophila. Two sets of samples were collected at each location – first flush and after running taps 
for 3 min. HPC samples incubated at 22°C, HPC at 37°C and room temperature were significantly 
different for samples with and without Legionella detection, whereas Pseudomonas, pH, turbid-
ity, total organic carbon (TOC), iron, zinc and copper were not. There was a significant negative 
correlation between temperature and Legionella concentration and positive correlations be-
tween Pseudomonas and Legionella concentration for all samples (first drawn and after 3 min) 
and between HPC at 22°C incubation for samples after 3 min flushing. 

Rogers et al (1994) found that the combination of temperature and pipe material determined 
the ability of Legionella to grow in biofilms maintained in dechlorinated filter-sterilized tap water. 
In general, growth of all organisms and L. pneumophila were higher for plastics than copper and 
the highest growth L. pneumophila growth occurred at 40°C (104 F), irrespective of material. For 
experiments conducted at 20°C (68 F), L. pneumophila were not detected (detection limit 10 
cfu/mL) for model systems containing copper but were detected for systems containing plastics 
(polybutylene and chlorinated polyvinylchloride, PVCc). At 20°C, several amoeba species, includ-
ing Hartmanella vermiformis, were present. Amoebae and protozoa detected at 20°C were not 
detected at 40°C or 50°C. 

Van Heijnsbergen et al. (2015) conducted a literature survey to identify potential reservoirs of 
Legionella with a significant likelihood of causing infection. The authors excluded showers and 
faucets in their study because those sources are the focus of ongoing regulatory efforts in the 
Netherlands and already established as important reservoirs and routes of infection. Potential 
reservoirs connected in some way to drinking water supplies and premise plumbing systems in-
clude: 

• Baths 
• Fountains 
• Room humidifiers 
• Mist machines (at grocery stores) 
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• Ice/ice machines 
• Cooling liquid for machinery 
• Foot baths, 
• Dental units and  
• Water used for cleaning 

The level of evidence associating these reservoirs with LD was variable. For all of these reservoirs, 
the most effective risk management is likely to be improved usage and maintenance of the res-
ervoir, rather than some change in premise plumbing system management or operations. 

1.5  Detecting and Quantifying L. pneumophila in Environmental Samples 

1.5.1 Comparison of Recovery and Detection Methods 

Numerous methods have been developed for detecting and quantifying L. pneumophila in envi-
ronmental water and biofilm samples.  Broadly, they are 1) culture methods that involve a step, 
in which organisms are grown selectively and 2) molecular methods in which genetic material 
from the target organism is selectively amplified (replicated) and detected. Culture methods re-
main the gold standard for environmental monitoring because their results are more readily in-
terpreted and can be compared with standards that, to date, are all based on outcomes of culture 
assays. The primary methods used for quantifying L. pneumophila and their advantages and dis-
advantages are presented in Table 2. 

Whiley and Taylor (2016) outlined the advantages and disadvantages of culture and quantitative 
polymerase chain reaction (qPCR) measurement of L. pneumophila concentration.  Culture de-
terminations can be slow and are subject to overgrowth of plates by organisms other than the 
target (L. pneumophila).  Molecular methods (primarily qPCR), but also sequencing target genes 
such as 16S ribosomal ribonucleic acid (rRNA), and metagenomic analyses in which all the deox-
yribonucleic acid (DNA) for all cells in a sample are identified are faster, more sensitive and po-
tentially more specific. However, these methods count genetic material from dead/nonviable 
cells and their results are difficult to interpret and cannot be compared against any available 
standard.  A relatively new culture method – Legiolert – has been used successfully in studies of 
L. pneumophila in drinking water (Barrette, 2019; LeChevallier, 2019a, 2019b; Mapili, 2019; Ma-
pili et al, 2020; Pretrisec, 2018; Spies et al, 2018) and non-potable water (Rech et al, 2018). Le-
giolert is similar to other familiar assays such as Colilert and Enterolert and uses defined substrate 
and specially designed templates for developing most probable number (MPN) estimates of via-
ble L. pneumophila concentration.  The Legiolert assay requires far less expertise than traditional 
culture methods (e.g., incubation on BYCE agar).  All published studies to date indicate that Le-
giolert results are comparable to results for other culture assays at low concentration and per-
haps outperforms the traditional assays when L. pneumophila count in a sample is high. 

The CDC does not recommend qualitative or quantitative routine environmental Legionella sam-
pling in the absence of an outbreak (Parr et al, 2015). Additionally, the CDC does not recommend 
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using Legionella counts as an assessment for determining if remediation is necessary, although 
some states recommend quarterly sampling of hospitals. Given the existence of requirements to 
conduct Legionella sampling in some cases rapid and reliable detection of the pathogen is essen-
tial. However, both culture-based and molecular based methods still have significant analytical 
challenges, which lead to challenges in decision-making.  

Table 2: Advantages and Disadvantages of L. pneumophila Detection and Quantification Methods 

Technique Advantages Disadvantages 
Culture 
(BCYE) 

• Measures viable, culturable or-
ganisms (organisms of verifiable 
public health significance). 

• Gold standard in measurement 
and produces concentrations 
that can be compared with 
standards (all of which are ex-
pressed in terms of culture con-
centrations). 

• Does not detect viable but noncul-
turable (VBNC) organisms (potential 
undercount). 

• Subject to overgrowth by non-target 
organisms (potential undercount). 

• Requires specialized expertise for 
sensitive and accurate assays. 

Legiolert • Much simpler to conduct than 
other culture assays. 

• Appears to have better perfor-
mance than other culture assays 
(e.g., plating on BYCE agar) for 
high-concentration samples. 

• Results comparable to other cul-
ture methods & appropriate to 
compare against standards. 

• Relatively new and unfamiliar to the 
drinking water community. 

• Possibly subject to undercounting 
VBNC organisms (though some re-
ports indicate Legiolert is less prone 
to undercounting VBNC organisms 
compared with methods such as plat-
ing on BYCE agar. 

Molecular 
(qPCR) 

• Rapid (compared with culture) 
• More sensitive than culture 

methods 
• Detects genetic material from 

viable but non-culturable bacte-
ria. 

• Does not discriminate between ge-
netic material from live and dead cells 
(likely overcount). 

• Subject to inhibition by substances in 
water samples (potential for assay to 
be invalidated). 

• Only very small samples volumes, e.g. 
microliters, can be analyzed. 

• Results are not readily interpretable. 

1.5.2 The Role of Amoebae and Implications for Recovery and Detection 

The role of amoebae in the survival of Legionella spp. as an intracellular parasite in the environ-
ment needs to be considered in the context of analytical methods. The CDC method recommends 
incubating a volume of water at 35°C for up to 6 weeks and plating for Legionella every 2 weeks. 
Legionella are ingested by feeding trophozoites in the environment which provide a protective 
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environment for the Legionella. When environmental conditions are unfavorable for amoebae, 
they encyst to ensure survival. Intracellular Legionella cells are also protected during the encyst-
ment of the amoebae and furthermore, when released from the amoebae they are more re-
sistant to disinfectants and more virulent.  

1.5.3 Laboratory Accreditation and Quality Assurance and Control 

Water samples collected for Legionella analysis should be sent to accredited environmental la-
boratories specifically assessed as qualified for Legionella analysis.  The laboratory should be able 
to provide a certificate that identifies Legionella as an accredited analyte, and indicates the field 
of accreditation as water, potable water, or drinking water.  There are three major accreditation 
bodies that perform assessments of environmental laboratories and includes The NELAC Institute 
(TNI), the American Industrial Hygiene Association (AIHA) and the American Association for La-
boratory Accreditation (A2LA).  

• TNI is a national accreditation organization (https://nelac-institute.org/) that is widely 
recognized in the US.  On the TNI website (https://lams.nelac-institute.org/)  a searchable 
database can be used to find the most current list of laboratories that have been assessed 
and accredited for Legionella pneumophila.  The listing provides contact information for 
the laboratory as well as a list of parameters and fields of accreditation.  

• AIHA Laboratory Accreditation Programs, LLC is a third-party accrediting body (AB).  The 
AIHA website (https://www.aihaaccreditedlabs.org/lab-accreditation-programs/find-an-
accredited-lab) also has a searchable database for finding the current listing of laborato-
ries that are accredited for Legionella analysis.   To search for the laboratories, choose the 
Environmental Microbiology Laboratory Accreditation Program (EMLAP) program in the 
search directory.    

• A2LA is an independent third-party AB (https://a2la.org).  A2LA is also recognized as a 
non-governmental AB that can assess laboratories that want to be accredited through 
TNI.  The A2LA website also has a searchable database for finding the most current listing 
of accredited laboratories at https://cabportal.touchstone.a2la.org/index.cfm?event=di-
rectory.index.  

Many laboratories claim to be an ELITE laboratory.  The Environmental Legionella Isolation Tech-
niques Evaluation (ELITE) Program (https://wwwn.cdc.gov/elite/Public/MemberList.aspx) is not 
a laboratory accreditation program. It issues documentation of proficiency to laboratories that 
have demonstrated the ability to isolate Legionella from simulated environmental samples by 
culture. Initially, the CDC managed the program providing proficiency test (PT) samples to the 
participants.  As the number of participating laboratories increased, CDC handed the responsibil-
ity to the Wisconsin State Hygienic Laboratory (WSHL).  WSHL is an AIHA-approved PT provider 
so these samples may be used for PT samples for accreditation.  WSHL prepares and ships the PT 
samples to the laboratories, laboratories report their results on the WSHL website and CDC main-
tains the list of the successful participating laboratories.  

https://nelac-institute.org/
https://lams.nelac-institute.org/
https://www.aihaaccreditedlabs.org/lab-accreditation-programs/find-an-accredited-lab
https://www.aihaaccreditedlabs.org/lab-accreditation-programs/find-an-accredited-lab
https://a2la.org/
https://cabportal.touchstone.a2la.org/index.cfm?event=directory.index
https://cabportal.touchstone.a2la.org/index.cfm?event=directory.index
https://wwwn.cdc.gov/elite/Public/MemberList.aspx
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There are 157 laboratories located in the US, Mexico, Canada, Europe, and the Caribbean that 
participate in the ELITE program.  A majority of the laboratories participating in the ELITE program 
have not been accredited for Legionella but are likely ISO/IEC or TNI accredited for other analytes 
and therefore the basic quality control/quality assurance practices are in place. 
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SECTION 2 – BUILDING WATER MANAGEMENT 
Under an effective water management plan (WMP), potential and existing hazardous conditions 
in the building water system are identified, means of control are selected, and a process is insti-
tuted to execute the controls and demonstrate their efficacy. While a major emphasis of a water 
management plan is to minimize risk of infection by Legionella, conditions favoring Legionella are 
also conducive to the growth of other opportunistic pathogens, including nontuberculous Myco-
bacterium, P. aeruginosa, and Acanthamoeba. Amoebae that can harbor Legionella and thereby 
promote its occurrence also benefit from water quality conditions present in unmanaged sys-
tems. 

2.1  Occurrence and Growth of Legionella in Building Water Systems  

A recent consensus report on Legionella in building water systems prepared by the National 
Academy of Sciences, Engineering and Medicine (2020) provides the frank assessment that 
“Wherever there are water and pipes eventually one can find Legionella including in many hu-
man-made building water systems. However, its exact niche and the factors influencing it to 
bloom are only now being elucidated.” Given the high likelihood that Legionella and other path-
ogens are present in a given building water system, staff operating building water systems need 
to be aware of the conditions that can promote Legionella growth, need to control their system 
to minimize the chance that Legionella grow to large numbers, and need to monitor their system 
to ensure controls are operating properly and are limiting Legionella growth. 

Legionella may be present in well-maintained water supplies and can enter building plumbing 
systems either as free-living (planktonic) organisms or within amoebae. Pathways for entering 
building water systems include: 

• Main breaks in public water supply 
• Decline in public water supply quality 
• Building construction 
• Building plumbing/maintenance events 
• Backflow/cross-contamination 

Legionella in a plumbing system can rapidly multiply given the right circum-
stances, with peak concentrations in biofilms occurring on the order of days. One 
trait of Legionella in biofilm is its resistance to disinfection. Factors that favor 
Legionella amplification include: 

• Established biofilm 
• Ideal temperature 
• Low disinfectant 
• Water stagnation (which favors biofilm formation) 
• Water velocity/pressure changes 

Wherever  
there are  

water and pipes  
eventually  

one can find 
Legionella 
 including  
in many  

human-made 
building water 

systems. 

https://www.nap.edu/catalog/25474/management-of-legionella-in-water-systems
https://www.nap.edu/catalog/25474/management-of-legionella-in-water-systems
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• Sediment build-up 
• Time (water age) 

The exposure route leading to infection is via aerosolization and inhalation of Legionella released 
from the plumbing. Exposure to sloughed biofilm in water is thought to be a significant cause of 
infection as the levels of Legionella and its virulence may be enhanced by protection in biofilms. 
Points in a building water system that are likely to release aerosols containing Legionella include: 

• Showers 
• Hot tubs 
• Splashing in sinks 
• Decorative water features 
• Ice machines (via aspiration of contaminated ice) 

 

See Appendix A (NMCPHC Exposure Pathways Fact Sheet) for a Fact Sheet on exposure path-
ways. 

 

2.2  Water Management Plan (WMP) Development 

In the course of undertaking a water management plan, potential and existing hazardous condi-
tions in the building water system that may lead to the growth and dissemination of Legionella 
are identified, means of control are selected, and a process is instituted to execute the controls 
and demonstrate their efficacy, and document and communicate all aspects of the program. 

WMPs serve the following purposes: 

• Reduce risk of infections 
• Identify locations where Legionella could grow 
• Identify locations where Legionella could be aerosolized and disseminated 
• Establish management team to control Legionella  
• Establish processes and procedures to control growth and dissemination of Legionella. 
• Monitor control actions 
• Establish interventions where controls are not working 

The CDC’s overview of WMP elements is shown in Figure 4. Two elements of the process – estab-
lishing interventions and communication – tend to be underdeveloped in WMPs despite their 

The exposure route leading to infection is via aerosolization  
and inhalation of Legionella released from the plumbing. 
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critical importance in responding to detections of L. pneumophila or to cases of LD with suspected 
association with a building water system. To be effective in a response, interventions must be 
established during WMP development and before the response. Therefore, complete WMPs 
should include specific plans for the most common interventions: flushing and disinfection. 
WMPs should also include specific information regarding communication, including audiences, 
key messages, and preferred communication channels. The elements of WMP development are 
described in greater detail in the following sub-sections. 

Figure 4: CDC Water Management Plan Development Steps 

 

2.2.1 Building Water System Roles and Responsibilities at Navy and Marine Corps Facilities 

The Department of the Navy has three principal components: The Navy Department (i.e., the 
executive offices), the operating forces (Naval forces, Marine Corps, reserve components), and 
the shore establishment. The shore establishment provides support to the operating forces in 
the form of various facilities. The Bureau of Medicine and Surgery (BUMED), Navy Installations 
Command (CNIC) and Naval Facilities Engineering Command (NAVFAC) are the principal shore 
establishment entities overseeing drinking water systems and programs. 

The Chief of Naval Operations Instruction (OPNAVINST) 5090.1E (3 September 2019) requires 
that all Navy commands comply with the provisions of the Environmental Readiness Program 
Manual (OPNAV M-5090.1). Marine Corps Order (MCO) 5090.2 (11 June 2018) provides environ-
mental policy and guidance for Marine Corps installations. These policies require drinking water 
compliance with all applicable federal, state, and local laws, regulations, executive orders and 
Marine Corps, Navy, and Department of Defense (DoD) policies. In the US, the National Primary 
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Drinking Water Regulations (Title 40 Code of Federal Regulations Part 141) have been adopted 
by most states, and they apply to DoD water systems in the US. DoD Instruction 4715.05 with 
Change 2 (31 August 2018) governs environmental compliance overseas based on country-spe-
cific Final Governing Standards or the Overseas Environmental Baseline Guidance Document 
(OEBGD).  

CNIC is the US Navy’s designated Executive Agent (EA) for drinking water quality ashore world-
wide. BUMED and its subordinate commands, the Navy-Marine Corps Public Health Center 
(NMCPHC) and Preventive Medicine Authorities (PMAs) at Medical Treatment Facilities (MTFs), 
are responsible for serving in an advisory public health role to installation Public Works and En-
vironmental staffs.  In addition, for installations with overseas drinking water (ODW) systems (not 
under EPA jurisdiction), the PMAs are members of the Installation Water Quality Boards (IWQBs) 
and Regional Water Quality Boards (RWQBs).  BUMED and NMCPHC are also members of the 
Water Quality Oversight Council (WQOC). The WQOC serves as the entity responsible for man-
agement of US Navy Overseas Drinking Water Program Ashore compliance.  

Navy and Marine Corps water systems are operated by the Public Works Departments and Facil-
ities Directorates, respectively. See Appendix B for an organizational chart for CNIC FY 20 Shore 
Bases by Region, CNIC Regional Facilities and Environmental, and NAVFAC Installation PWD Envi-
ronmental.  Marine Corps installations are organized into three regions, Marine Corps Installa-
tions East, Marine Corps Installations West, and Marine Corps Installations Pacific.  It is the oper-
ator’s responsibility to perform compliance monitoring in accordance with drinking water regu-
lations. BUMED Instruction (BUMEDINST) 6240.10C (18 September 2018  – Department of the 
Navy Medical Drinking Water Program) assigns roles and responsibilities for medical personnel 
in the Department of the Navy Drinking Water Programs. The installation’s PMA must provide 
public health advice and consultation to the installation commanding officer and public works on 
health aspects of drinking water quality and advise when water consumption may present health 
risks. The PMAs also develop, maintain, and execute a public health drinking water surveillance 
plan in accordance with the Manual of Naval Preventive Medicine (NAVMED) P-5010-5 (Chapter 
5 – July 2019 - Water Quality for Shore Installations).  In addition, the installation PMA is required 
to immediately consult with NMCPHC in the event of a Navy exceedance of a drinking water 
maximum contaminant level (MCL), action level, health advisory, or other issued drinking water 
quality standards in the United States and overseas per BUMEDINST 6240.10C.   

2.2.2 Establishing a WMP Team 

The first step in the process of developing a WMP is for the facility manager/owner to establish 
a cross-functional team with authority, responsibility, and accountability. Within the WMP team 
there must be a strong, working knowledge of the water system(s), to be able to effectively carry 
out the following functions: 

• Oversee the WMP program 
• Knowledge about the water system 
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• Identify control locations and limits 
• Identify and take corrective actions 
• Monitor and document program performance 
• Confirm program performance 
• Communicate about the program in a timely manner 

A team representing installation (and building) public works department (PWD), public affairs, 
and medical treatment facility will have the skills needed to produce and execute an effective 
WMP. Team members may include: 

• Installation utilities and environmental staff 
• Installation/Building Public Affairs personnel 
• Building owner  
• Building manager/administrator  
• Building maintenance or engineering employees  
• Equipment or chemical suppliers  
• Contractors/consultants (e.g., water treatment professionals)  
• MTF PMA, which could be a Preventive Medicine Technician/Officer (PMT/PMO), Envi-

ronmental Health Officer (EHO), Industrial Hygiene Office (IHO), Occupational and Envi-
ronmental Medicine (OEM) physician or Preventive Medicine Officer 

• NAVFAC Region Environmental 

2.2.3 Water System Description 

The team works together to describe how water enters the building and is processed at the facil-
ity. A summary describing the water system should include: 

• Point-of-entry (POE). Details to include: 
o Location at which service line enters property 
o Location at which service line enters building 
o Pipe diameter 
o Description of backflow preventer if present 
o General routing from POE, i.e., to: 
 cold domestic supply 
 fire suppression 
 water heating 
 other processes 

• Cold water distribution listing types of points-of-use (POU) 
• Water heater location and characteristics 
• Hot water distribution, also listing types of POU 
• Hot water return 
• Wastewater piping to sanitary sewer 
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The description of the building water system should also be represented schematically in a pro-
cess flow diagram of piping from POE to POU, showing: 

• Cold water supply 
• Fire suppression 
• Irrigation (landscape watering) 
• Backflow preventers 
• Water heaters 
• Hot water supply and return 
• Storage tanks 
• Special use fixtures such as 

o decorative water features 
o hot tubs, pool 
o ice machines 
o drinking fountains 
o showers 

Figure 5 provides an example of an isometric plumbing diagram for a multi-story building (or zone 
within a larger building) with a hot water recirculation system (AH Environmental Consultants, 
Inc., 2020). 
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Figure 5: Example Isometric Diagram of a Building Water System 

 

 

2.2.4 Identifying Locations of Potential Hazards 

The team must perform a systematic hazard analysis of the building water systems to identify 
the location of potential hazards.  Fully understanding the locations to be included here may best 
be achieved following a site assessment that includes a survey of pipe and feature locations, wa-
ter temperatures and disinfectant levels throughout the system. On the diagram, the team then 
should mark points where Legionella may amplify under conditions such as:  

• Optimal temperature: Legionella grows well when water temperatures are in the range 
of 20°C and 50°C (68°F and 122°F) 
o hot water lines that are too cool 
o cold water lines that are too warm 

• Stagnant water: disinfectant in standing water will gradually diminish; in the absence of 
influx of fresh water, Legionella may proliferate. 
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• Low disinfectant 
o low disinfectant residual in incoming water supply 
o low use piping 
o hot water pipes in systems disinfected with free chlorine 

On the diagram, the team should also mark points where Legionella may be disseminated, such 
as: 

• Lawn watering 
• Showers 
• Kitchen spray faucets 
• Hot tubs 
• Decorative water features with splashing, misting 
• Ice machines (from aspiration of melted ice by patients) 
• Cooling towers 

Furthermore, the team should indicate on the diagram where patients (if an MTF) may be partic-
ularly susceptible to infection: 

• Intensive care 
• Cancer units 

2.2.5 Application of Control Measures 

The building water management team will assess the significance of the hazards to make a risk 
assessment, prioritizing where controls are most needed. Note that not all hazards pose a risk.  
Risk is the probability of an event occurring multiplied by the severity of the outcome. Hazards 
will be scored as low, moderate and high risk, with all high and some moderate risks selected for 
control.  Control points, the locations where measures are applied, may include: 

• POE 
• Backflow preventers 
• Water heaters 
• Water features 
• Special water processes 

Control measures are the actions to be taken. The team must determine what hazard control is 
being applied or could be applied to mitigate the risks identified above. Control actions will result 
in improved conditions at the control point or at upstream (flushing) or downstream (tempera-
ture setting change) locations. Control actions may include: 

• Cleaning hot tubs 
• Increasing recirculation flow rate 
• Increasing water heater temperature setting 
• Increasing tempering valve temperature setting 
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• Flushing water lines 
• Cleaning (or eliminating) decorative features 

Monitoring of control limit parameters may occur at a different location than the control point, 
i.e., measure water temperature at POU when temperature is controlled at water heater or tem-
pering valve. Parallel disinfectant monitoring at the POE will inform residual target levels at 
downstream POUs. Monitoring may involve: 

• Visual observation 
o Sediment at bottom of decorative fountain pool 
o Slime (biofilm) on walls of pool or hot tub 

• Chemical water quality parameters 
o Disinfectant residual 
 Free chlorine 
 Total chlorine for buildings supplied with chloraminated water 

o pH 
• Physical water quality parameters 

o Turbidity 
o Specific conductance (conductivity) 
o Water temperature 
 In-line temperature gauges on hot water supply and return lines 
 Grab sample and hand-held thermometer readings at POU taps 
 Infrared sensor readings on piping 

Monitoring may be conducted manually using commercially available test kits, or remotely, using 
in-line sensors and supervisory control and data acquisition (SCADA)-based display panels. 

Control limits established for each control point will allow the monitoring program to determine 
if control measures are being properly executed. These are a minimum to maximum ranges 
within which chemical or physical parameters must be maintained at a control point to reduce 
the likelihood of hazardous conditions. Examples of control limits follow: 

• Hot water temperature 125°F at outlet of water heater 
• Chlorine residual at cold water POU taps 75% of residual at POE after 1-minute flush, 

measured as free or total chlorine, depending on disinfectant used by public water sup-
ply. 

• Hot water POU tap temperature 110-115°F after 1-minute flush 
• Hot water 110-115°F at recirculation loop return 

Standard operating procedures (SOPs) for each control action and monitoring process will ensure 
application of consistent methods. SOPs describe steps to be included in the procedures, fre-
quency of application, responsible parties. They also include performance standards that specify 
the control limits for each monitored parameter. 
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2.2.6 Corrective Actions or Interventions 

Corrective actions may include more frequent application of control measures. SOPs are pre-
pared for all corrections identified. 

• Low-use POU disinfectant residual does not reach minimum limit after monthly flushing 
for 5 minutes. Possible actions: 
o Increase flushing duration to 10 minutes 
o Increase flushing frequency to weekly 

• Slime (biofilm) visible in decorative fountain four days after biweekly cleaning 
• Increase cleaning frequency to weekly 

Corrective actions may involve further adjustment of water processes 

• Hot POU tap water does not reach minimum temperature after 1-minute flush 
• Increase water heater temperature setting 
• Increase tempering valve temperature setting 

2.2.7 Water Management Plan Validation 

Verification answers the question “are you doing it?” and involves assuring that all aspects of the 
WMP have been appropriately implemented and is independent of water system monitoring re-
sults. A system of records review will confirm that all plan activities have been undertaken as 
scheduled. Records to be checked by an individual other than the party responsible for the orig-
inal records may include: 

• Daily water heater temperature gauge checks 
• Weekly POU temperature readings 
• Daily disinfectant measurements 
• Weekly/monthly flushing events 
• Annual backflow preventer maintenance 
• Weekly decorative fountain cleaning 

Validation answers the question “is it working?” and characterizes the effectiveness of the WMP 
controls at reducing the risk of growth and dissemination of Legionella by the building water 
system. Validation may include sampling and analysis for the presence of L. pneumophila and 
associated microorganisms. After initial establishment of existing or baseline occurrence, ongo-
ing monitoring will quantify microbiological spatially and over time in the building water system. 

2.2.8 Document and Communicate All Program Activities 

A management plan that cannot be documented or communicated cannot have ongoing value in 
protecting public health. Essential needs to be recorded and made available to the facility staff 
and external auditors include:  

• Program team: who is it, what do they do? 
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• Building description, including location, age, uses, and occupants and visitors
• Water system description, general summary, types of uses, special uses and concerns
• Control measures, including critical points and control critical limits and monitored ap-

proach
• Verification processes and validation procedures
• Laboratory documentation: chain of custody, analytical methods, and results

2.2.9 Key Information Sources  

Many resources are available online for Developing Water Management Plans and for Control of 
Legionella. Key information sources are provided in Table 3. 

2.3 Flushing 

2.3.1 General Considerations 

Experience in flushing and maintaining buildings has shown that there are some general princi-
ples for an effective flushing strategy. In general,  

• Flushing should proceed unidirectionally, that is from the service entrance to the periph-
ery of the plumbing system (distal points).

• Flushing should be performed first on large trunk lines and high-flow outlets, like out-
side wall hydrants or hose bibbs.

• The duration of flushing should be sufficient to displace the stagnant water in the build-
ing. Minimum flushing times can be estimated based on pipe dimensions on plumbing
drawings.

• Some buildings have water treatment systems such filters and water softeners at the
point of entry.  Those treatment systems were installed for a reason and should not be
bypassed.  Those treatment systems need to be cleaned, flushed, and maintained as
part of bringing the building back into use.

• Building water systems may have a variety of places where water is stored.  At a mini-
mum, they should all be identified, drained, and flushed with clean cold water, after the
building cold water service is properly restored.  These include, but are not limited to:
o Hot water storage (some buildings have more than one type of heating system and

hot water storage),
o Hot water recirculating loop(s),
o Humidifiers,
o Ice machines,
o Dishwashers,
o Cooling towers, and
o Ultrapure water storage (membrane filtration).
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Table 3: Key Resources for WMP Development and Legionella Control 

Organization Title or Brief Description URL 
CDC Toolkit for water manage-

ment plan development 
https://www.cdc.gov/legionella/wmp/toolkit/in-
dex.html 

CDC Healthcare Water Manage-
ment Program FAQs – Le-
gionella 

https://www.cdc.gov/legionella/wmp/healthcare-facil-
ities/healthcare-wmp-faq.html 
 

CDC Legionnaires’ Disease Fact 
Sheet 

https://www.cdc.gov/legionella/downloads/fs-legion-
naires.pdf 
 

ASHRAE Guidance to Help Minimize 
the Risk of Legionellosis 
(requires purchase) 

https://www.ashrae.org/technical-re-
sources/bookstore/ansi-ashrae-standard-188-2018-le-
gionellosis-risk-management-for-building-water-sys-
tems 

ASHRAE Guideline 12-2020 – Man-
aging the Risk of Legionel-
losis Associated with Build-
ing Water Systems (re-
quires purchase) 

https://www.techstreet.com/ashrae/standards/guide-
line-12-2020-managing-the-risk-of-legionellosis-associ-
ated-with-building-water-systems?prod-
uct_id=2111422 

USEPA Examples of WMPs EPA has 
developed for EPA facilities 

https://www.epa.gov/greeningepa/epas-water-man-
agement-plans 

EU European Technical Guide-
lines for the Prevention, 
Control, and Investigation 
of Infections Caused by Le-
gionella species 

https://www.ecdc.europa.eu/en/publications-data/eu-
ropean-technical-guidelines-prevention-control-and-
investigation-infections 
 
 

World Health 
Organization 

Legionella and the preven-
tion of legionellosis 

https://www.who.int/water_sanitation_health/publi-
cations/legionella/en/ 

World Health 
Organization 

Water Safety in Buildings https://www.who.int/water_sanitation_health/publi-
cations/2011/9789241548106/en/ 

Health Protec-
tion Surveil-
lance Centre, 
Ireland 

National Guidelines for the 
Control of 
Legionellosis in Ireland, 
2009 

https://www.hpsc.ie/abouthpsc/scientificcommit-
tees/publications/File,3936,en.pdf 

Naval Facili-
ties Engineer-
ing Command 

Legionnaires Technical 
Alert, 2016 

 

https://www.cdc.gov/legionella/wmp/toolkit/index.html
https://www.cdc.gov/legionella/wmp/toolkit/index.html
https://www.cdc.gov/legionella/wmp/healthcare-facilities/healthcare-wmp-faq.html
https://www.cdc.gov/legionella/wmp/healthcare-facilities/healthcare-wmp-faq.html
https://www.cdc.gov/legionella/downloads/fs-legionnaires.pdf
https://www.cdc.gov/legionella/downloads/fs-legionnaires.pdf
https://www.ashrae.org/technical-resources/bookstore/ansi-ashrae-standard-188-2018-legionellosis-risk-management-for-building-water-systems
https://www.ashrae.org/technical-resources/bookstore/ansi-ashrae-standard-188-2018-legionellosis-risk-management-for-building-water-systems
https://www.ashrae.org/technical-resources/bookstore/ansi-ashrae-standard-188-2018-legionellosis-risk-management-for-building-water-systems
https://www.ashrae.org/technical-resources/bookstore/ansi-ashrae-standard-188-2018-legionellosis-risk-management-for-building-water-systems
https://www.techstreet.com/ashrae/standards/guideline-12-2020-managing-the-risk-of-legionellosis-associated-with-building-water-systems?product_id=2111422
https://www.techstreet.com/ashrae/standards/guideline-12-2020-managing-the-risk-of-legionellosis-associated-with-building-water-systems?product_id=2111422
https://www.techstreet.com/ashrae/standards/guideline-12-2020-managing-the-risk-of-legionellosis-associated-with-building-water-systems?product_id=2111422
https://www.techstreet.com/ashrae/standards/guideline-12-2020-managing-the-risk-of-legionellosis-associated-with-building-water-systems?product_id=2111422
https://www.epa.gov/greeningepa/epas-water-management-plans
https://www.epa.gov/greeningepa/epas-water-management-plans
https://www.ecdc.europa.eu/en/publications-data/european-technical-guidelines-prevention-control-and-investigation-infections
https://www.ecdc.europa.eu/en/publications-data/european-technical-guidelines-prevention-control-and-investigation-infections
https://www.ecdc.europa.eu/en/publications-data/european-technical-guidelines-prevention-control-and-investigation-infections
https://www.who.int/water_sanitation_health/publications/legionella/en/
https://www.who.int/water_sanitation_health/publications/legionella/en/
https://www.who.int/water_sanitation_health/publications/2011/9789241548106/en/
https://www.who.int/water_sanitation_health/publications/2011/9789241548106/en/
https://www.hpsc.ie/abouthpsc/scientificcommittees/publications/File,3936,en.pdf
https://www.hpsc.ie/abouthpsc/scientificcommittees/publications/File,3936,en.pdf


Legionella Response Guidance for Navy Medical Staff 

NOVEMBER 2020  SECTION 2 – BUILDING WATER MANAGEMENT 
  2-13 

 

Assuming a WMP is in place, the WMP team will have sketches and a characterization of their 
building water system.  If there is not a WMP, before flushing, sketch out the building water 
system to the best of your ability and identify:  

• The water supply,  
• Zones or branches with a common water supply (e.g., a branch to a wing of a building or 

a set of branches served by the same riser), 
• The faucet nearest the starting point of the zone and the most distant faucet or use for 

each zone, 
• Water heaters and recirculating heated water loops, and 
• Appliances and water-using features (e.g., hot tubs). 
• Parts of the water system that are most important to flush because they have the great-

est opportunity to make people sick include: 
• Faucets used for drinking water or food preparation,  
• Drinking fountains,  
• Ice machines and refrigerators with ice makers,  
• Showers, 
• Kitchen sink sprayers, 
• Water features that generate aerosols,  
• Parts of the water system that are used by children, and 
• Components of the water system used by elderly people and susceptible people.   

However, it is also important to identify and flush as many other water outlets as possible - utility 
sinks, hose taps, piping in place to serve any future installations, removed water taps - to remove 
contamination in the piping. 

2.3.2 Full Building Flushing and Cleaning 

Circumstances triggering full building flushing include commissioning or recommissioning a build-
ing water system, resumption of use after a period of stagnation (e.g., COVID-19), and flushing in 
response to a contamination event such as contamination of the building supply.   

A full building flush clears out contaminants that accumulated during stagnation or that entered 
the building water system in the water supply and draws in fresh, high-quality water to the piping.  
Cleaning of fixtures removes contaminants from the complex internal structures at the point of 
discharge. A general protocol for a full building flush is provided below.  Note that building water 
systems are diverse and that the protocol is general to make it applicable to most building water 
system. 

• Clean fixtures. 
o Clean or replace showerheads.   
o Replace/maintain point of use filters.  
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• Flush zone-by-zone.  Zones are branches of the building water system with a common 
source or parts of the building water system served by a common riser. 

• The first zone to flush is the one nearest the building supply.  Flush zones progressively 
outward from the supply.   

• In each zone, flush the cold water plumbing first and hot water second.   
• Begin flushing at the point of use (POU) nearest to the origin of the zone.  Aerators and 

other flow restrictors are removed at the POU nearest the beginning of the zone and the 
tap is opened wide.   

• Open other taps on the same branch, moving from faucet nearest the origin to the most 
distant POU.  Continue flushing until the final POU is flushed for at least 5 minutes AND 
the cold-water temperature at the final POU is steady.  Multiple taps may be flushed at 
the same time provided the water flow is not significantly reduced as additional taps are 
flushed. 

Drain hot water tanks on the first flush after resumption of flow after periods of stagnation or 
during commissioning/recommissioning.  If that is not possible, hot water flushing time depends 
upon the size of water heater tank.   

Specific guidance for flushing after resumption of use after a period of stagnation, such as for 
return to work following COVID-19 is available in Appendix C (Building Water Quality and Coro-
navirus:  Flushing Guidance for Periods of Low or No Use – 3 April 2020 – Espri Institute and AH 
Environmental), Appendix D (CNIC Flushing of Water Systems Message – 30 April 2020), and Ap-
pendix E (NAVFACENGOM Technical Advisory Message May 2020). 

2.3.3 Routine Flushing 

Routine building flushing is a typical component of a comprehensive WMP.  Routine flushing can 
reduce biofilm growth and can promote formation of protective scale on pipe surfaces.  Re-sta-
bilizing scale and controlling biofilms after periods of stagnation or other destabilizing events is 
an ongoing process.  In the best case, ongoing flushing is conducted for about 12 weeks – the 
duration needed for protective scale to re-stabilize and for lead particles to be thoroughly 
washed from the plumbing system. This is the duration recommended in an industry standard on 
flushing related to lead.  In some cases, longer flushing duration might be required.  Monitoring 
for problematic organisms like Legionella pneumophila and for lead and copper and for disinfect-
ant are the best ways to assess whether flushing is working and how long it should continue.  
Even when a building water system has recovered from a lengthy stagnation, flushing is a best 
practice, is easy and it has proven water quality benefits. Recommendations for ongoing flushing 
include: 

• Make sure each POU is opened at least once per day.  Some POUs are used frequently 
during normal building operation.  Others might be used less frequently and might need 
to be opened intentionally. 



Legionella Response Guidance for Navy Medical Staff 

NOVEMBER 2020  SECTION 2 – BUILDING WATER MANAGEMENT 
  2-15 

• Flush the full building once per week during ongoing flushing.  Full building ongoing 
flushes proceed the same as the initial flush except water tanks do not need to be 
drained and hot water flushing times are the same as cold water flushing times.  Still 
flush the cold and hot water systems separately – cold first and hot second. 

• During ongoing flushing, it is a good idea to measure the water quality of the drinking 
water coming into the building and at some taps in the building.   
o The most important measurements to make are the concentration of disinfectant 

(chlorine) in the building supply and the concentration of disinfectant in the cold wa-
ter of the most distant tap of each zone after that tap is fully flushed.  By comparing 
the disinfectant in the distant taps to the disinfectant in the building supply, you can 
tell whether the disinfectant is protecting the whole plumbing system. There is no 
benefit to measuring the disinfectant in the hot water system.  At elevated tempera-
ture, disinfectant dissipates. 

o There are many other water quality measurements that can be made. These are not 
recommended unless there is a compelling reason and unless you can understand 
what the results mean and what to do about them.   

2.3.4 Maintenance Personnel Safety 

When staff flush buildings, they and other people in the buildings might be exposed to aerosol 
droplets from spraying and splashing water. Those aerosol droplets could contain microorgan-
isms like Legionella that could make them sick if they breathe them. Federal agencies including 
the Occupational Safety and Health Administration (OSHA) and the National Institute for Occu-
pational Safety and Health (NIOSH) have developed guidelines and recommendations for working 
in environments where Legionella bacteria might be present. Reviewing materials from those 
agencies is the best starting point for developing a strategy for reducing risks during flushing.  

According to OSHA (https://www.osha.gov/SLTC/legionnairesdisease/control_prevention.html), 
“Preventing exposure to Legionella in the workplace starts with awareness about water systems 
in which the bacteria could grow, and continues with water system maintenance to prevent 
growth and checking for unexpected growth in case preventative measures fail.” OSHA continues 
“When Legionella hazards cannot be controlled with engineering and administrative controls and 
safe work practices, personal protective equipment (PPE) may also be needed to prevent worker 
exposures and infections. Although there are no OSHA standards specific to Legionella or other 
non-bloodborne, biological hazards, several existing requirements may apply to occupational ex-
posure to Legionella.” An example of PPE suggested in some cases when working with domestic 
water is the use of N95 respirators. 

Figure 6 shows how staff conducting flushing, or other people who enter rooms where flushing 
is being conducted, might be exposed to harmful bacteria. The bacteria we are concerned about 
may be present in some (but not all) building water systems. When building water systems are 
not managed effectively, bacteria including Legionella can grow to dangerous numbers as water 

https://www.osha.gov/SLTC/legionnairesdisease/control_prevention.html
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sits stagnant in both hot and cold building plumbing. Hot water plumbing is considered particu-
larly problematic because the disinfectant in the building water supply decays faster in warmer 
water and is often absent in hot water plumbing. The bacteria in the hot and cold water may 
make people sick when small droplets of water containing Legionella are breathed in. The small 
droplets are generated from sprays and streams of water as it splashes in the bottoms of sinks, 
shower stalls, tubs, and other places where water drains. Some droplets are small enough to be 
carried by air and inhaled. The more aerosols and bacteria that are inhaled, the greater the odds 
that the person who is exposed could become infected if there are Legionella in the water. Note 
that not all water in buildings will have Legionella, but there is some risk.  

Figure 6: Legionella Exposure Control 

 
Drinking water treatment and distribution uses a “multiple barrier” approach for risk reduction. 
The multiple barriers approach entails understanding the chain of events required (exposure 
route) for a pathogen such as Legionella to reach a person using the water, then adding barriers 
to the pathogen at multiple key parts of the exposure route. An ideal way to interfere with the 
chain of events that could lead to infection during flushing of building water systems is to reduce 
the production of small water droplets. 

2.4 Routine Monitoring 

The current policy CNIC and NAVFAC policy is to not conduct routine monitoring for Legionella in 
drinking water systems.  However, if the decision is made by the WMP team to sample for Le-
gionella due to specific circumstances (e.g., response to documented occurrence of LD), routine 
monitoring for Legionella bacteria can serve two essential roles in water management – devel-
opment of intelligence on system water quality and WMP validation. Single measurements of 
Legionella are difficult if not possible to interpret because they have limited context and cannot 
be used to know whether a portion of the system is persistently contaminated, newly contami-
nated or experiencing an upset. The first round of monitoring provides a baseline view of water 
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quality in the building water system and a means for assessing the adequacy of controls as addi-
tional sample rounds are conducted.  

Validation efforts certify performance of the water management program for maintaining safe 
water quality for the following: 

• Hot water temperature management, and disinfectant residual maintenance, if applica-
ble (i.e., chloraminated water systems). 

• Cold water disinfectant residual maintenance 

The testing results will also validate that the tap flushing program is effective in producing pro-
tective conditions in the water systems for the hot and cold-water supplies at POU locations. 

The recommendation for initial validation testing is to undertake a survey of Legionella at: 

• Building Point-of-entry (POE) 
• Storage tank outlets 
• Hot water supply (i.e., water heater(s) out) 
• Hot water return(s) 
• Hot and cold water POU.  

Suggested locations for POU sample are: 

• Distal taps at end-of-piping runs (plumbing drawings used during or developed for WMP 
preparation should identify these) 

• Any tap with known history of positive Legionella, or representative tap of building sec-
tor suspected of being source of disseminated Legionella 

• Low-use taps 
• High-risk units (MTF ICU, cancer units, etc.) 

At least 20% of all hot and all cold POU taps should be sampled. For smaller facilities, a minimum 
of 10 hot and 10 cold taps should be sampled, in addition to the POE, tanks, hot water supply and 
return locations. First draw samples should be tested for L. pneumophila. Although not recom-
mended for all systems, if there is justification and if there is a plan for reacting to results, the 
following additional parameters may be assayed in post 1-minute flush samples (these may be 
collected in the same container): 

• Pseudomonas aeruginosa 
• Heterotrophic plate count bacteria (HPC) 
• Nontuberculous mycobacteria (NTM) 

Immediately after collecting microbiological samples, collect a bulk sample for field measure-
ments of temperature, disinfectant residual, pH, and turbidity. Monitoring of additional chemical 
parameters may be warranted based on the following conditions: 
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• If there is evidence of corrosion (e.g., discolored water), measure the concentrations of 
trace metals (copper, lead, zinc, nickel) and iron. Corrosion scales can accelerate and/or 
aggravate biofilm formation and cause further degradation of microbiological water 
quality.   

• If the water supplier uses chloramines for disinfection, measure monochloramine, ni-
trate, nitrite, and free ammonia. As chloramines decay, they will release ammonia that 
can be oxidized to nitrite and nitrite by microorganism. The resultant pH decrease can 
aggravate corrosion issues. 

After results of the initial survey are available, a sampling plan would be drawn up. This plan 
would entail: 

• Quarterly sampling of the same locations, as well as samples from at least one of the 
taps near each positive sample in the initial survey 

• Continued quarterly sampling of all positive sites, nearby sites, and upstream supply 
(POE if any cold samples are positive, hot water supply and return if any hot taps are 
positive) 

• Annual sampling of all locations that are negative for both the initial and the quarterly 
sampling 
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SECTION 3 – RESPONDING TO INCIDENTS 
3.1 General Guidelines 

The two most likely building water system events that spur a response are (1) detecting L. pneu-
mophila in building water system samples that were taken for some reason, and (2) suspicion or 
allegation that a case of LD could be associated with a building water system. Though responses 
to the two events differ in some respects, there are several general principles and practices com-
mon for both events.  

The first general principle is that good outcomes favor the prepared. Responses made up on the 
fly and not coordinated with other involved stakeholders will fall short, whereas responses fol-
lowing a developed SOP and that have clear delineation of roles, responsibilities and risk com-
munication are more likely to succeed. An exemplary program is the Department of the Navy’s 
“Lead in Priority Areas” (LIPA) program, which aims at minimizing the risk of childhood lead ex-
posure occurring through the consumption of drinking water (OPNAV M-5090.1, MCO 5090.2). It 
prescribes a sampling and testing approach, provides an action level, mandates appropriate re-
sponse actions and coordination between installation PWD and the supporting MTF preventive 
medicine personnel, and includes sensible and standardized risk communication templates and 
strategies.  BUMED has further developed the roles and responsibilities of the MTF preventive 
medicine personnel by requiring each medical region ensure each MTF identifies a point of con-
tact knowledgeable of the policy and program, trained and/or experienced in risk communication 
that can answer questions from interested stakeholders (BUMED Memo 6010 Ser 
M3B25/14UM30126 of Aug 22 2015 – Sampling and Testing for Lead in Drinking Water in Priority 
Areas).  BUMED, NMCPHC, Navy Medical Regions and their MTFs have similar coopera-
tive/shared responsibilities with CNIC and NAVFAC in other program areas such as the Navy Ra-
don Assessment and Mitigation Program (NAVRAMP) and Perfluoroalkyl Substances (PFAS) in 
Drinking Water. 

The most important preparation for a building water system event involving Legionella is estab-
lishing, maintaining, and documenting a robust WMP. WMPs are not currently required under 
DoD policies. However, there are federal policies mandating that Medicare and Medicare/Medi-
caid certified healthcare facilities have water management policies and procedures to reduce the 
risk of growth and spread of Legionella and other opportunistic pathogens in building water sys-
tems (US Department of Health and Human Services, 2017).  Likewise the Veterans Health Ad-
ministration has an established policy for the prevention and control of healthcare-associated 
Legionella disease in VHA-owned buildings (VHA Directive 1061 August 13 2014 - Prevention of 
Healthcare-Associated Legionella Disease and Scald Injury from Potable Water Distribution Sys-
tems - www.va.gov/vhapublications/viewpublication.asp?pub_id=3033).   

A robust WMP includes 

https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertificationGenInfo/Downloads/QSO17-30-HospitalCAH-NH-REVISED-.pdf
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• Routine monitoring for water quality parameters including control parameters and L. 
pneumophila (note not currently Navy policy), 

• Developing protocols for response to events, including building-specific flushing proto-
cols and building-specific disinfection protocols, 

• Establishing a central point of contact (responsible person) for the building water sys-
tem, 

• Identifying building water system stakeholders (operators, building occupants, chain of 
command) and maintaining a list of points of contact and contact information for key 
stakeholders, and  

• Development of communication strategies for the two types of events, including lists of 
audiences, key messages, and draft communication tools (Fact Sheets, FAQs, Public Af-
fairs Guidance, All Hands emails, command intranet, etc.). 

The second general principle is, above all, do no harm. Responses to prior events have included 
unproductive activities that have made circumstances (water quality and public health) more 
challenging.  Activities to avoid in a response include: 

• Stopping water use or interrupting the water supply, 
• In the case of suspected or confirmed LD, reflexively sampling for Legionella in the build-

ing water system, 
• Bypassing or discontinuing treatment, 
• Conducting activities such as shock chlorination or superheating without first assessing 

the potential for damage to the building water system, 
• Ignoring or downplaying the event,  
• Not communicating with stakeholders what is happening and 
• Overreacting to the event or mischaracterizing/underplaying the risk associated with 

the event when communicating with stakeholders. 

The third general principle is to pay attention to information collection, documentation and shar-
ing. For both types of events the first action on the part of building water system operators is 
collection of additional information. That information includes water quality data including com-
pliance or non-compliance results, information from public health authorities including local 
agencies and the supporting MTF, or other entities not directly involved with operation of the 
building water system and with building occupants. It is critical to record and document all infor-
mation collected and steps taken, since in the eyes of most authorities an undocumented action 
is no different from no action. Documenting data, decisions and other information also facilitates 
sharing the data with other authorities such as public health officials and stakeholders. 
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3.1.1 Surveillance and Medical Event Reporting for Legionnaires’ Disease (Legionellosis)  

Since its dramatic arrival during the 1976 outbreak at the American Legion convention in Phila-
delphia, and now more recently in the community outbreaks at healthcare facilities in Flint Mich-
igan and Quincy, Illinois veterans home, legionellosis is back in the national headlines.  In fact, 
over the past several decades, legionellosis cases have increased.  This has compelled the Na-
tional Academies of Sciences, Engineering and Medicine to publish Management of Legionella in 
Water Systems (2020) which provides an in-depth discussion about the state of the science with 
regard to Legionella to include the different surveillance systems in the United States.   

 

 
The CDC’s latest Legionnaires’ Disease Summary Report from 2016-2017 provides further con-
text for the growing importance of the disease. 
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Legionellosis also continues to be an important military public health threat with 101 diagnosed 
cases over the past ten years by a Navy medical treatment facility (MTF) or Walter Reed National 
Military Medical Center.  Two reported outbreak investigations of legionellosis were also docu-
mented in the past ten years, both of which demonstrate the difficulties of confirming the etio-
logic agent.  One outbreak investigation occurred in 2011 when an Army reservist with respira-
tory symptoms tested positive for legionellosis by urinary antigen test following potential expo-
sure at a joint installation supported by a Navy MTF.  Out of 16 other potential Army reservists 
exposed, three members noted malaise for a few days.  The positive member had a history of 
multiple co-morbidities and passed away as a result of declining health status.  The second out-
break occurred on an underway U.S. Navy carrier in 2016 with 31 suspected cases all diagnosed 
with pneumonia, 8 of which were confirmed by chest x-ray.  Symptom presentation included 
cough, difficulty breathing, chills, fever and chest pain due to persistent cough.  While urine and 
blood samples were collected, lab testing showed no relevant etiology.   Navy and Marine Corps 
installations worldwide have been affected. 
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Notifiable Diseases (also known as Reportable Medical Events) 

Notifiable diseases (known as reportable medical events in the military) are events, usually dis-
ease or etiologic agent specific, which may pose an inherent, significant threat to public health 
and military operations. They have the potential to affect large numbers of people, to be widely 
transmitted within a population, to have severe/life threatening clinical manifestations, and/or 
to disrupt military training and deployment.  In addition, control measures (many of which are 
codified in policy) exist to prevent or limit their occurrence.   

 

 

 

 

 

 

 

 

Each U.S. state/territory, country, and military service publishes their own list of reportable 
events in support of national and international public health efforts as well as local public 
health threats, needs, and priorities.  Legionellosis represents an inherent, significant threat to 
public health and military operations.  Thus surveillance for the disease has been conducted 
since the disease’s recognition in 1976.  Legionellosis (Legionnaires’ disease and Pontiac Fever) 
is a nationally notifiable disease for  U.S. states, territories and jurisdictions.   Legionellosis is 

Approximately  
10–15% of people with  
Legionnaires’ disease 
will have traveled during 
their period of  
possible exposure. 
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also on the Navy’s List of Reportable Medical Events or RMEs 
(https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/PreMed-
Brochure-final.pdf).  The Navy’s RME list includes RMEs that were chosen from the Centers for 
Disease Control and Prevention (CDC) and the Council of State and Territorial Epidemiologists 
(CSTE) list of national notifiable diseases by a Tri-Service consensus.   Additional diseases which 
potentially pose a significant threat to military forces are also included in the Navy’s list.   Re-
porting is mandatory (supported by laws and regulations) for diagnosed cases of Legionnaires’ 
disease and Pontiac fever (a milder form of Legionnaires’ disease) by healthcare providers 
and/or clinical laboratories to public health; cases must be reported within a short time period 
from diagnosis, usually within one to seven days depending on the state or military service.   

 

 
 

https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/PreMed-Brochure-final.pdf
https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/PreMed-Brochure-final.pdf
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These cases, when reported, are collected into surveillance systems that then can be analyzed to 
uncover trends and inform programmatic and policy decisions.  In the U.S., there are two national 
surveillance systems maintained at the CDC - the National Notifiable Disease Surveillance System 
(NNDSS) and the Supplemental Legionnaires’ Disease Surveillance System (SLDSS). Separately, 
CDC has regulatory authority over the cruise ship industry, which must report all cases of Legion-
naires’ disease to the CDC.  In the Navy, the Disease Reporting internet (DRSi) archives reported 
cases of legionellosis as well as outbreaks and provides Navy medical departments the oppor-
tunity to examine local disease occurrences and trends.  It is important to note that to be counted 
as a case, a person with legionellosis must seek medical care or be assessed as part of an out-
break.  A clinical specimen (e.g., urine, respiratory) must be submitted for testing, and the spec-
imen must be tested for the presence of Legionella. This in turn requires that the laboratory be 
able to identify Legionella.   Laboratory diagnostic capabilities have been limited in Navy MTFs 
and many supporting civilian public health labs though the newly developed antigen testing plat-
forms are now being adopted within the Military Health System (MHS).  As a result of these lim-
itations, the number of cases actually reported in existing surveillance systems is likely to be an 
underestimate of the true incidence of legionellosis by as much as eight- to ten-fold (Dooling et 
al., 2015; Mercante and Winchell, 2015; Phin et al., 2014; St-Martin et al., 2013; von Baum et al., 
2008).   

 

U.S. Navy Reportable Medical Events 

Despite these limitations with reporting, when a case is reported preventive medicine personnel 
conduct an active case investigation and, through this, may uncover additional cases.    When 
identified cases are clustered in time and space, an outbreak may be identified.  Effective out-
break control relies on a coordinated reporting posture that promotes timely response.  To this 
end, as a Navy RME, legionellosis is required to be reported by Navy medical departments within 
7 days of diagnosis via the DRSi in accordance with BUMEDINST 6220.12 (Medical Surveillance 
and Medical Event Reporting).  A supplemental technical manual for reporting (NMCPHC-TM-
6220.12, titled Medical Surveillance and Reporting) provides implementing guidance to fulfill the 
requirements laid out in BUMEDINST 6220.12 and can be found at 
https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/NMCPHC-
TM-6220.12-Med-Surveillance.pdf 
 

 

https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/NMCPHC-TM-6220.12-Med-Surveillance.pdf
https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/NMCPHC-TM-6220.12-Med-Surveillance.pdf
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Case Definition for Reporting of Legionellosis 

A surveillance case definition is a set of uniform criteria used to define a disease for public health 
surveillance.  Surveillance case definitions enable public health officials to classify and count 
cases consistently across reporting jurisdictions.  Surveillance case definitions are not intended 
to be used by healthcare providers for making a clinical diagnosis or determining how to meet an 
individual patient’s health needs.  Every four years the military service public health components 
meet to agree upon standard case definitions for the DoD list of reportable events.  These are 
then published in the Armed Forces Reportable Medical Events Guidelines and Case Definitions 
(also known as the Armed Forces Guide) which can be accessed at: 
https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/Armed-
Forces-RME-Guidelines-and-Case-Definitions.pdf.  Navy medical departments report cases of  
legionellosis if they meet the published clinical and/or laboratory criteria as shown below. 

https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/Armed-Forces-RME-Guidelines-and-Case-Definitions.pdf
https://www.med.navy.mil/sites/nmcphc/Documents/program-and-policy-support/Armed-Forces-RME-Guidelines-and-Case-Definitions.pdf


Legionella Response Guidance for Navy Medical Staff 

NOVEMBER 2020  SECTION 3 – RESPONDING TO INCIDENTS 
  3-12 

 
Source: Armed Forces Reportable Medical Events Guidelines and Case Definitions, January 2020 
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Navy Medical Event Reporting Methods - The Navy Disease Reporting System Internet (DRSi) 

Navy DRSi, an internet-based system, is the Navy’s official system for reporting of medical events.  
It allows for submission, viewing and tracking of current and historical medical event reports 
(MERs).  All Navy medical departments (shore based military treatment facilities as well as oper-
ational units) with internet capability are required to use it.  To obtain a DRSi account, contact 
the Navy DRSi helpdesk at usn.hampton-roads.navmcpubhlthcenpors.list.nmcphc-ndrs, COMM: 
757-953-0737, DSN: (312) 377-0737 or follow the detailed instructions available at NMCPHC’s 
web site, http://www.med.navy.mil/sites/nmcphc/program-and-policy-support/drsi/Pages/de-
fault.aspx.   Navy medical personnel without internet access may submit MERs by phone, naval 
message, or e-mail to their nearest Navy and Environmental Preventive Medicine Unit 
(https://www.med.navy.mil/sites/nmcphc/field-activities/Pages/default.aspx.). 

 

 
 

State and Local Reporting Requirements    

Regulations promulgated by the Chief, Bureau of Medicine and Surgery in the Navy’s Manual of 
the Medical Department mandate that all Navy Medical Officers will cooperate with the Public 
Health Service and other Federal, State, and local agencies for the prevention of disease and 
reporting of communicable diseases.  Therefore, Senior Medical Department representatives 
should ensure that their unit has processes in place to report medical events deemed reportable 
by the laws of the State where their unit is based or home ported.  Ships and other deployable 

http://www.med.navy.mil/sites/nmcphc/program-and-policy-support/drsi/Pages/default.aspx
http://www.med.navy.mil/sites/nmcphc/program-and-policy-support/drsi/Pages/default.aspx
https://www.med.navy.mil/sites/nmcphc/field-activities/Pages/default.aspx
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units are generally exempt from their home State’s reporting requirements while deployed un-
less there is a public health reason to report. 

MTF Public Health/Preventive Medicine personnel should be familiar with the state reporting 
requirements and interface with the local and/or state health department (or epidemiologists) 
on a reported case of an active duty, civil service, or contractor working in buildings on a Naval 
Installation.  Civilian health departments often have special resources that can standardize re-
sponse in the local area. 

 

 
As an example, for the state of Virginia and the Virginia Department of Health (VDH), the MTF 
should be familiar with the following information: 

VDH Legionellosis Webpage: 

https://www.vdh.virginia.gov/surveillance-and-investigation/legionellosis/ 

Virginia Reportable Disease List: 

https://www.vdh.virginia.gov/content/uploads/sites/13/2018/11/Reportable_Disease_List.pdf 

VDH Conditions Reportable by Directors of Laboratories: 

https://www.vdh.virginia.gov/content/uploads/sites/13/2018/11/Lab_Poster.pdf 

https://www.vdh.virginia.gov/surveillance-and-investigation/legionellosis/
https://www.vdh.virginia.gov/content/uploads/sites/13/2018/11/Reportable_Disease_List.pdf
https://www.vdh.virginia.gov/content/uploads/sites/13/2018/11/Lab_Poster.pdf
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Virginia Monthly Morbidity Surveillance Reports 

https://www.vdh.virginia.gov/surveillance-and-investigation/virginia-reportable-disease-sur-
veillance-data/virginia-monthly-morbidity-surveillance-report-2018/ 

VDH Waterborne Hazards Control – Recreational Water Illnesses: 

https://www.vdh.virginia.gov/environmental-epidemiology/waterborne-hazards-control/le-
gionella/ 

Legionellosis: 

https://www.vdh.virginia.gov/content/uploads/sites/13/2018/03/Legionellosis2016.pdf 

Office of Epidemiology: 

https://www.vdh.virginia.gov/environmental-epidemiology/contact-us/ 

VDH Local Health Districts: 

https://www.vdh.virginia.gov/local-health-districts/ 

 

 

International Reporting Requirements     

In areas outside the United States and its territories, U.S. military units rarely report directly to 
host nation militaries or foreign governments.  Routine medical event reporting to foreign gov-
ernments or militaries should be consistent with the requirements of applicable formal agree-
ments (e.g., Final Governing Standards) with foreign governments, or allied forces.   

Refer to Navy and Marine Corps Public Health Center Technical Manual NMCPHC-TM-PM-
6220.12, Medical Surveillance and Reporting, for more specific information on Navy reporting.   

https://www.vdh.virginia.gov/surveillance-and-investigation/virginia-reportable-disease-surveillance-data/virginia-monthly-morbidity-surveillance-report-2018/
https://www.vdh.virginia.gov/surveillance-and-investigation/virginia-reportable-disease-surveillance-data/virginia-monthly-morbidity-surveillance-report-2018/
https://www.vdh.virginia.gov/environmental-epidemiology/waterborne-hazards-control/legionella/
https://www.vdh.virginia.gov/environmental-epidemiology/waterborne-hazards-control/legionella/
https://www.vdh.virginia.gov/content/uploads/sites/13/2018/03/Legionellosis2016.pdf
https://www.vdh.virginia.gov/environmental-epidemiology/contact-us/
https://www.vdh.virginia.gov/local-health-districts/
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Additional reporting information and resources are available at: 

• To access the current Armed Forces Guide, go to http://go.usa.gov/cSSQ3 

• To download and print the current Navy Reportable Events List, go to 
https://go.usa.gov/xx2Bx 

• To find Navy regulations and technical manuals on reporting, go to: 
http://go.usa.gov/cSSQ3 

• For information on DRSi including how to get an account, go 
tohttp://go.usa.gov/xx2Bx 

• To access training on reporting and surveillance, visit our archived disease surveil-
lance trainings at http://go.usa.gov/xx2XV 

 

Case Investigations 

All cases of legionellosis should be investigated to identify any further cases that have been 
missed and examine potential sources of infection that may cause further illnesses.  To enable a 
thorough and efficient investigation, a standardized case report form should be used to inter-
view all cases.  The form or questionnaire will address potential water exposures at a case’s 
home, workplace, and other visited locations.  Local civilian counterparts may have good 
forms/questionnaires that can be modified for military installation needs.  A suggested Navy 
public health questionnaire for legionellosis cases can be found in Appendix I and can be modi-
fied for local needs.  Filled out questionnaires should be stored locally and a copy forwarded to 
the NMCPHC to promote collation and analysis throughout the enterprise. 

 

 

 

 

 

 

 

 

 

 

 

 

http://go.usa.gov/xx2XV
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3.1.2 Risk Communication 

Health risk communication together with information preparation and dissemination is critical to 
an organized, informed and productive response to a Legionella incident. Uniformed and under-
informed stakeholders, to include leadership and building staff, have a greater potential for mis-
interpreting health risk and for making unproductive decisions. The general approach for estab-
lishing communication protocols prior to events and for communicating effectively and produc-
tively during events are described below. 

Before Legionella is detected or an LD case is suspected or perceived to be potentially associated 
with the building water system, a review of how information is given to and received from key 
people working with building water systems and, more generally, all staff in buildings, should be 
conducted to ensure proper pathways and protocols are in place as needed. This assessment 
should include one-way and two-way channels for communication and how to access them. 
These communication channels should be operational during and after an event has occurred. 
Two-way communication with all stakeholders is essential to: 

• Ensure individuals are aware of health risks and can protect themselves against them 
• Ensure installation and building managers are aware of health risks and have all the in-

formation they need to take the appropriate corrective actions and 
• Take advantage of on-the-ground insights of how systems are working – what helps 

them operate as safely as possible and what obstacles there are to mitigate risks. 

Once Legionella is detected or public health authorities suspect a LD case could be associated 
with the building water system, all communication needs to be tailored to precise audiences. The 
following are audiences that might need key information delivered via communication pathways 
as soon as contamination is found or LD is confirmed, and depending upon the severity of the 
event or the probability that the building water system was involved: 

• Staff directly working with the building water system (the WMP team) 
• Building public affairs and water system managers 
• Regional Commander, Installation Commanding Officer, Public Works Officer 
• BUMED chain of command (Naval Medical Forces Atlantic/Pacific, NMCPHC, MTF public 

health) 
• MTF Public Health officials  
• Building occupants and users  
• Media (intra-agency communication and/or external communication). 

A protocol for a two-way exchange of information is especially important for staff directly work-
ing with the water system or who work in the affected building(s). A two-way information ex-
change should occur pre- during- and post-event/investigation and should seek insights into 
problems contributing to heightened risk of contamination and recommendations for system or 
operation changes that could improve risk mitigation or response.  
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To be as effective and efficient as possible, instructions about how to prevent contamination and 
respond should it occur, need to be field-tested with target audiences before an incident. Field 
tests with target audiences should ask whether instructions are clear, how the audience member 
perceives them, what factors may make it difficult for the audience member to follow the in-
structions, and what other information they would find useful on contamination prevention and 
response. The instructions can be disseminated after the content field test is done and adjust-
ments are made. Two-way communication channels should be kept open and publicized even 
after instructions are disseminated so as to constantly update information and ensure it reflects 
on-the-ground realities. Possible two-way communication channels include: 

• Key informant interviews (KIIs) 
• Focus Group Discussions 
• A telephone hotline or POC “office hours” 
• Survey 
• All Hands emails and/or meetings or text message 
• Action Officer designated when contamination detected. 

One-way information can be disseminated via: 

• Email 
• Text message 
• Navy Intranet group 
• Posters in office buildings 
• Public Service Announcements over building PA systems 
• Newsletters 

General messaging for WMP personnel, health officials and BUMED chain of command should 
include the Legionella detection and/or LD report and background information that helps them 
interpret it. Specific attention should be paid to what not to do (i.e., do not suppress information, 
do not shut off water, do not reflexively sample and do not overstate the severity). If sampling 
for Legionella has already occurred, be prepared to share those results, to include the actual 
laboratory analysis reports, adding interpretation and context where needed.   

 

 

If sampling for Legionella has already occurred, be prepared to 
share those results, to include the actual laboratory analysis of 

reports, adding interpretation and context where needed. 
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If the WMP team is not prepared to share information in this open and transparent fashion, do 
not conduct sampling, otherwise the WMP team is setting the basis for allegations of hiding or 
cover-up of information. For personnel working in the impacted building, general information on 
Legionella bacteria, LD, what was found, what is being done and how they can limit their risk 
should be communicated. Additional communication tips before, during and after a crisis include 
the following: 

• Research shows that an effective way to promote stakeholders’ embrace of new behav-
iors and actions is to listen to stakeholders’ needs and challenges in following preventive 
and response recommendations, then create messaging and information that gives 
technical information and reflects what people have told you; 

• For sharing of messaging and information, rely where possible on external (to the chain 
of command) third party subject matter experts and organizations (e.g., CDC). 

• Avoid jargon and acronyms 
• Convince yourself – because it is true – that clarity in communication makes you seem 

smarter, trusted and credible. 
• Use multiple communication formats and channels to get your message across so that 

every stakeholder has an accessible way to obtain information. 
• Use established communication formats and channels if available; otherwise use for-

mats and channels that stakeholders have told you they prefer.  

 

Health Risk Communication Materials 

MTF Public Health and Installation/Command Public Affairs 

Both of these entities need to work closely with the WMP Team to develop a Legionella Briefing 
Card and Frequently Asked Questions (FAQs) specific to the individual event in the building(s) of 
concern.  Preferably a generic draft can be built ahead of time since the chances of a case of LD, 
or Legionella detect in a building on a Navy or Marine Corps installation is inevitable.  Appendices 
F and G provide a generic template from which a tailored version can be developed for the in-
stallation/building of concern. 

 

There are a number of reputable government agencies and professional organizations that have 
developed guidelines and standards and include: 

• Centers for Disease Control and Prevention (CDC) 

• Occupational Safety and Health Administration (OSHA) 

• Environmental Protection Agency (EPA) 

• American Industrial Hygiene Association (AIHA) 
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• European Union 

• World Health Organization 

 

In terms of depth and breadth of Legionella communication materials the CDC website is highly 
recommended: 

https://www.cdc.gov/legionella/ 

Specific communication resources such as: 

• Fact Sheets 
• Videos 
• infographic 
• Graphics 
• Photos 
• Podcasts 
• Public Service Announcements 
• Blogs 
• Toolkits 
• Trainings 

 

are found at: https://www.cdc.gov/legionella/health-depts/communications-resources.html 

 

Fact Sheets 

Legionnaires’ Disease pdf [1 page] 
This fact sheet describes what Legionnaires’ disease is, 
its symptoms, how it’s spread and treated, and who is 
at increased risk. 

 

 

 

What Clinicians Need to Know about Legionnaires’ Disease pdf [2 pages] 
This 2-page fact sheet describes diagnosis, testing, treatment, reporting, etiology, 

https://www.cdc.gov/legionella/
https://www.cdc.gov/legionella/resources/materials.html#fs
https://www.cdc.gov/legionella/resources/materials.html#videos
https://www.cdc.gov/legionella/resources/materials.html#infographic
https://www.cdc.gov/legionella/resources/materials.html#graphics
https://www.cdc.gov/legionella/resources/materials.html#photos
https://www.cdc.gov/legionella/resources/materials.html#podcasts
https://www.cdc.gov/legionella/resources/materials.html#psa
https://www.cdc.gov/legionella/resources/materials.html#blogs
https://www.cdc.gov/legionella/resources/materials.html#toolkit
https://www.cdc.gov/legionella/resources/materials.html#trainings
https://www.cdc.gov/legionella/health-depts/communications-resources.html
https://www.cdc.gov/legionella/downloads/fs-legionnaires.pdf
https://www.cdc.gov/legionella/downloads/fs-legionella-clinicians.pdf
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transmission, risk factors, common sources of infection, and prevention of Le-
gionnaires’ disease. 

Legionnaires’ disease 

2016 Vital Signs: Legionnaires’ Disease Outbreaks pdf [6.24 MB, 
4 pages] 
This 4-page fact sheet describes the most common settings for 
Legionnaires’ disease outbreaks that CDC investigated between 
2000 through 2014, explains the reasons for those outbreaks 
occurring, and provides tips for what can be done to help pre-
vent Legionnaires’ disease. Also see Vital Signs. 

2017 Vital Signs: Legionnaires’ Disease in Healthcare Facili-
ties pdf [3.55 MB, 4 pages] 
This 4-page fact sheet describes the problem of Legionnaires’ 
disease in healthcare facilities and how effective water man-
agement programs can prevent it, with an emphasis on estab-
lishing a team approach. Also see Vital Signs. 

 

Legionnaires’ Disease Prevention:  
Making a Splash with Safe Water pdf [2 pages] 
 

 

 

https://www.cdc.gov/vitalsigns/pdf/2016-06-vitalsigns.pdf
https://www.cdc.gov/vitalsigns/pdf/2016-06-vitalsigns.pdf
https://www.cdc.gov/vitalsigns/legionnaires
https://www.cdc.gov/vitalsigns/pdf/2017-06-vitalsigns.pdf
https://www.cdc.gov/vitalsigns/pdf/2017-06-vitalsigns.pdf
https://www.cdc.gov/vitalsigns/legionella/
https://www.cdc.gov/legionella/downloads/hotel-owners-managers.pdf
https://www.cdc.gov/legionella/downloads/hotel-owners-managers.pdf
https://www.cdc.gov/vitalsigns/pdf/2016-06-vitalsigns.pdf
https://www.cdc.gov/vitalsigns/pdf/2017-06-vitalsigns.pdf
https://www.cdc.gov/legionella/downloads/hotel-owners-managers.pdf
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Disinfection of Hot Tubs that Contain Legionella pdf [2 
pages] 
This 2-page fact sheet explains the steps you should take 
if Legionella is found in your hot tub. 

 

 

 

 

 

Infographic 

How Legionella Affects Building Water Systems and 
People Learn four key steps that can lead to  
Legionella growing in building water systems and 
spreading to people. 

 

 

      Graphics 

Illustration of Legionella pneumophila, the bacterium 
that causes the majority of Legionnaires’ disease cases 
and outbreaks. 
Download this graphic image  (22.8 MB, 300 dpi resolu-
tion) 

 

 

https://www.cdc.gov/legionella/downloads/hot-tub-disinfection.pdf
https://www.cdc.gov/legionella/downloads/hot-tub-disinfection.pdf
https://www.cdc.gov/legionella/infographics/legionella-affects-water-systems.html
https://www.cdc.gov/legionella/infographics/legionella-affects-water-systems.html
https://www.cdc.gov/legionella/images/materials-illustration.jpg
https://www.cdc.gov/legionella/infographics/legionella-affects-water-systems.html
https://www.cdc.gov/legionella/images/materials-illustration.jpg
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Cooling towers, which are often part of the air condi-
tioning systems of large buildings, are a common source 
of Legionella exposure in outbreaks. Cooling towers 
need to be properly maintained in order to prevent Le-
gionnaires’ disease. 
 
Download this graphic image  (5.37 MB, 96 dpi resolu-
tion) 

 

 

 

 

Notification Letter Templates 

In notification letters, you want to convey what you know about the situation, 
who is at risk, and what you are doing to protect against further illness. Consider 
addressing the following elements when drafting notification letters: 

• Who is the intended audience (i.e., hotel/travel accommodation guests, 
healthcare facility staff, patients and their families, community members)? 

• What do you know about the case exposures (i.e., does the available epide-
miologic information point to a given setting or device as the source of ex-
posure)? 

o How many cases have common exposures? 
o What type of exposures are potentially implicated? 
o How tightly clustered in time were the cases? 

• What do you know about the environment (i.e., the level of certainty that 
the implicated setting was the source of exposure)? 

o Have you already performed environmental sampling? Were any 
samples positive for Legionella? 

o Have you already obtained and characterized clinical and environ-
mental isolates in order to confirm the exposure source? 

https://www.cdc.gov/legionella/images/materials-towers.jpg
https://www.cdc.gov/legionella/images/materials-towers.jpg
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• What measures have been taken so far or will be taken to prevent further 
cases (e.g., shutting down/draining hot tubs, remediating the hot water 
system, water restrictions, installation of point-of-use filters)? 

• How can those at risk protect themselves (i.e., who is at increased risk, how 
is it spread and treated, where can more information be found [include 
contact information for the appropriate public health jurisdiction])? 

For travel outbreaks, consider 

• Whether past guests who may have unrecognized or incubating infections 
should be notified about possible exposures that may have already oc-
curred 

• Whether future guests should be notified of the potential for exposure 
prior to or upon arrival so that they have an opportunity to find another 
accommodation if they are at increased risk 

Below are customizable letter templates for use during Legionnaires’ disease out-
breaks. Public health officials can adapt these templates according to individual 
circumstances, preferences, and available resources. 

3.1.2 Healthcare Facilities 

 

• Notification letter template to healthcare facility staff regarding a single 
possible healthcare-associated Legionnaires’ disease case 
Word  [1 page] | PDF  [1 page] 

https://www.cdc.gov/legionella/downloads/notification-letter-single-possible.pdf 

• Notification letter template to healthcare facility staff regarding a single 
definite healthcare-associated Legionnaires’ disease case, when a full inves-
tigation is warranted 
Word  [1 page] | PDF  [1 page] 

https://www.cdc.gov/legionella/downloads/notification-letter-single-definite.pdf 

https://www.cdc.gov/legionella/downloads/notification-letter-single-possible.docx
https://www.cdc.gov/legionella/downloads/notification-letter-single-possible.pdf
https://www.cdc.gov/legionella/downloads/notification-letter-single-possible.pdf
https://www.cdc.gov/legionella/downloads/notification-letter-single-definite.docx
https://www.cdc.gov/legionella/downloads/notification-letter-single-definite.pdf
https://www.cdc.gov/legionella/downloads/notification-letter-single-definite.pdf
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3.1.3 Sample Letters 

Below are sample notification letters that have been used in various Legionnaires’ 
disease outbreaks. 

• Letter to Tenants — 2017 pdf [1 page] 

https://www.cdc.gov/legionella/downloads/sample-letter-tenants.pdf 

• Letter to Tourist Accommodation — 2017 pdf [2 pages] 

https://www.cdc.gov/legionella/downloads/sample-letter-tourist.pdf 

• Guest Notification Letter — 2016 pdf [1 page] 

https://www.cdc.gov/legionella/downloads/sample-letter-guest.pdf 

Hotels 

• Notification letter template to hotel/travel accommodation guests regard-
ing a Legionnaires’ disease outbreak investigation 
Word  [1 page] | PDF  [1 page] 

https://www.cdc.gov/legionella/downloads/notification-letter-hotel.pdf 

• Notification letter template to hotel management regarding a single Le-
gionnaires’ disease case possibly associated with the hotel 
Word  [1 page] | PDF  [1 page] 

https://www.cdc.gov/legionella/downloads/notification-letter-hotel-single-
case-508.pdf 

Additional resources are provided on the NMCPHC Risk Communication webpage at 
https://www.med.navy.mil/sites/nmcphc/environmental-programs/Pages/risk-communica-
tion.aspx. 

3.2 Detection of L. pneumophila in Building Water Samples 

Table 4 provides detailed actions in response to detecting L. pneumophila in building water sys-
tem samples. The response outlined in Table 4 assumes a WMP is in place, that routine monitor-
ing of L. pneumophila is part of the WMP, that protocols for building flushing and disinfection 

https://www.cdc.gov/legionella/downloads/sample-letter-tenants.pdf
https://www.cdc.gov/legionella/downloads/sample-letter-tourist.pdf
https://www.cdc.gov/legionella/downloads/sample-letter-guest.pdf
https://www.cdc.gov/legionella/downloads/notification-letter-hotel.docx
https://www.cdc.gov/legionella/downloads/notification-letter-hotel.pdf
https://www.cdc.gov/legionella/downloads/notification-letter-hotel-single-case-508.docx
https://www.cdc.gov/legionella/downloads/notification-letter-hotel-single-case-508.pdf
https://www.med.navy.mil/sites/nmcphc/environmental-programs/Pages/risk-communication.aspx
https://www.med.navy.mil/sites/nmcphc/environmental-programs/Pages/risk-communication.aspx
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have been established and are documented in the WMP and that communication strategies and 
tools have been established and are documented in the WMP.  

The general approach for setting action levels of L. pneumophila and activities for each action 
level are a modified version of action levels and activities established by the EU. A detailed dis-
cussion of regulations and guidelines in various jurisdictions is presented in Section 5 of the Na-
tional Academy of Sciences, Engineering and Medicine’s (2020) report on management of Le-
gionella in water system. The action levels were developed for investigations of hotels and public 
buildings; stricter (lower) action levels should be considered for MTFs, for portions of MTFs asso-
ciated with higher LD risk and for facilities serving susceptible/immunocompromised popula-
tions. It should be noted that the action-levels are not health-based standards (unlike maximum 
contaminant levels under the National Primary Drinking Water Regulations). The National Acad-
emy of Sciences, Engineering and Medicine (2020, page 141) provide a detailed discussion of 
quantitative microbial risk assessment for Legionella. 

Table 4: Response to Detection of L. pneumophila in Building Water System Samples 

Follow-Up  
Action 

Details 

Rapid  
Assessment 
and  
Reporting 

Rapidly develop a situational report (sitrep) specifying 
• Basic information about the building water system 

o Is a WMP in place?  Since when and in response to what? 
o Disinfection concentration at the building entry point 
o Range of disinfectant concentrations for flushed POUs 
o Have there been prior L. pneumophila detections? 

• The number and percentage of points of use that tested positive for L. 
pneumophila 

• The locations that tested positive and their characteristics.  For posi-
tive locations, report  

o Location of the positive POU 
o Typical use for the POU (e.g., handwashing, showering, janito-

rial etc.) 
o Whether the positive sample was for hot or cold water 
o Chlorine concentration  
o L. pneumophila concentration and action level (see table be-

low) 
General principles: increasing severity and greater response associated with 

• Repeat positive locations 
• Increasing proportion of positive locations 
• High concentrations of Legionella 
 

The sample round is classified as a “detection” if it is assessed as action level 
2i or 2ii.  It is classified as an “incident” if it is assessed as action level 2iii or 3.  

https://www.nap.edu/read/25474/chapter/7
https://www.nap.edu/read/25474/chapter/7
https://www.nap.edu/read/25474/chapter/5#141
https://www.nap.edu/read/25474/chapter/5#141
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Action 
level 

Legionella 
(CFU/L) 

Action Sublevels 

0 Not detected  

1 <100 to 1000  

2 >1000 to  
< 10,000 

i. A small proportion (< 20%) of samples is 
positive and none of the locations is a re-
peat positive 

ii. A small proportion (<20%) of samples is 
positive and one or more locations is a 
repeat positive 

iii. The majority of samples are positive. 
3 ≥ 10,000 

 
 

Preparatory 
and Initial 
Communica-
tion 

Target audiences and key messages differ for detections and incidents.  
• For detections, the audiences are the WMP team and staff to whom 

they report.  Key messages are that the WMP is in place, that routine 
monitoring has not identified high risk conditions and that WMP ac-
tivities should continue and be documented. 

• For incidents, the audience also includes the BUMED chain of com-
mand and building occupants or visitors who might have had contact 
with Legionella-positive water taps.  Key messages are described in 
section 4.1 and the two most critical messages are to avoid counter-
productive responses and that LD risk is elevated, and stress that staff 
are investigating and managing the risk and that additional infor-
mation will be provided as data are collected and actions are taken. 

Additional  
Data Collec-
tion and Re-
porting 

Collect information on the building water supply (e.g., were there disturb-
ances such as construction activities in the distribution system in the building 
vicinity?) 
Determine whether the controls (in the WMP) are within specified limits 

• Disinfectant 
• Temperature 
• Water age 

Estimate the extent of contamination 
• Resample all locations (first draw sample)  
• Take a first draw and flushed sample for contaminated taps, then do 

the same for a nearby tap on the same branch.  Elevated Legionella 
concentration in both flushed samples or both first draw samples is 
evidence of potential wider contamination than a single point of use.   

Reassess the action level and update the detection or incident report with ad-
ditional data and planned follow-up actions (described below). 
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Communica-
tion 

Target audiences 
• WMP key personnel and staff and management responsible for build-

ing water system operation and maintenance  
• MTF Health officials  
• BUMED chain of command  
• Personnel working in an impacted building (on action level 3) 

General messaging 
• For WMP personnel, health officials and BUMED chain of command, 

updated detection report and proposed actions. 
• For personnel working in the impacted building, updated information 

on their risk and the planned actions/response. 
Communication platforms 

• Text messages with links to the detection report and a “contact us” 
pathway for stakeholders to give feedback 

• Emails or other preferred messaging platforms (e.g., and/or 
WhatsApp, Skype or MS Teams) 

• Memoranda (on the order of a drinking water advisory) distributed to 
impacted building occupants 

• Posters in impacted locations; content clear, but proportional to the 
risk. 

• E-newsletters posted on relevant organizations’ websites/intranets or 
that accompany company or association emails 

Follow-up If the revised action level is 2iii or 3, perform a full building flush per the guid-
ance.   
 
Action 
level 

Actions 

0 Acceptable – no action 
1 Refer to the responsible person and ensure that routine moni-

toring parameters (biocide, temperature, etc.) are within target 
limits throughout the system 

2 i. If a small proportion of samples is positive (<20%) and 
none of the locations is a repeat positive, the system 
should be resampled. If a similar count is found again, 
then a review of the control measures and risk assess-
ment should be carried out to identify any remedial ac-
tions 

ii. If a small proportion of samples is positive (<20%) and 
one or more locations is a repeat positive, then 

• Resample the system 
• For repeat positive sample locations, adjust the 

control strategy.  For chronically positive sites, 
clean and disinfect to the origin of the branch  
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• For other sample locations, review control 
measures and conduct a hazard analysis to deter-
mine whether the control strategy must be 
changed. 

iii. If the majority of samples are positive, the system may be 
colonized, albeit at a low level, with Legionella.  Disinfec-
tion of the system should be considered, but an immedi-
ate review of the control measures and a risk assessment 
should be carried out to identify any other remedial ac-
tion required. 

3 The system should be re-sampled, and an immediate review of 
control measures and a risk assessment carried out to identify 
any remedial actions, including disinfection of the entire system 
or affected area is necessary 

 

Modify WMP The WMP is updated to reflect revised control limits and practices. Examples 
of modifications are more frequent flushing of one or more points of use, 
more frequent full-building flushing, revised temperature control limits, and 
periodic disinfection (e.g., thermal or chemical) for persistently contaminated 
points of use and connected plumbing. 

Finalize the 
Report 

Update the sitrep to include 
• Actions taken 
• Further actions recommended 

 

3.3  LD Cases with Suspected Association with Building Water Systems 

Case and outbreak responses are initiated and directed by public health authorities and proceed 
according to BUMED and state public health protocols.  Although in charge of the investigation, 
public health officials might not have a deep general understanding of building water systems 
and water quality and are unlikely to have specific knowledge about the building water system 
with the suspected implication in a case or outbreak or water quality in the specific building water 
system.   

The response outlined below recognizes the overall authority of public health authorities during 
an investigation and proposes specific building water system investigations and communication 
activities that can be done to support the investigation. 
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Table 5: Response to LD Cases with Suspected Association with Building Water Systems   

Follow-Up  
Action 

Details 

Initial  
Information  
collection 

Public health officials contact the person responsible for building water 
system management (specified in the Water Management Plan) and pro-
vide information about the case or outbreak and why the building water 
system is being investigated.  At a minimum, the responsible person needs 

• The date(s) of case(s) with potential association with the building 
water system 

• Reason(s) the case(s) are suspected to have an association with the 
building water system 

• The most recent date(s) the case(s) were present in the building 
• A description of the parts of the building used/frequented by the 

case(s) and the frequency of use (e.g., daily, infrequently, once) 
• A list of water uses and specific fixtures for each case 

The responsible person reviews the WMP and associated logs and reports 
to determine  

• whether the WMP was operational during the period when Le-
gionella exposure might have occurred, 

• Legionella concentration in fixtures that might have been used by 
case(s), if available and 

• If water quality parameters defined in the WMP, e.g. disinfectant 
levels, pH, temperature, etc., were within specified limits. 

Public health officials make an initial assessment of the likelihood that ex-
posure to water from the building water system caused the case or out-
break (unlikely, possible or likely).  The initial assessment determines how 
initial communication with stakeholders (chain of command and other 
building users) proceeds. 
The responsible person assists the lead public health authority in reporting 
and appends a brief report to the building WMP. 

Preliminary Com-
munication 

Communication follows public health protocols and uses public health 
strategies and tools when possible.  In the absence of direction from public 
health authorities, preliminary communication can proceed as follows. 
The audiences, strategy and messages for preliminary communication are 
determined by the public health officials’ initial assessment. 
Audiences 
If it is unlikely the building water system is associated with the case(s) 

• The communication audience is members of the water manage-
ment team (and not chain of command or other building users). 

• Communication includes  
o distribution of the sitrep appended to the water manage-

ment plan and 
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o a face-to-face meeting of the WMP team for two-way infor-
mation sharing, including the collection of potentially perti-
nent information from staff. 

If possible that the Building Water System (BWS) was associated with the 
case(s), in addition to the steps listed above, 

• The BUMED chain of command is notified (if not already notified by 
public health authorities) 

• Public health authorities determine whether other building users 
and occupants are notified that a case could be associated with the 
building that they use and are informed about their risks, steps the 
responsible persons are taking for risk assessment and mitigation, 
and steps they can take for risk mitigation. 

If it is likely that the building water system was associated with the cases, 
in addition to audiences outlined above, 

• Building users and occupants are notified that a case is likely associ-
ated with the building they use and are informed about their risks 
and steps they can take for risk mitigation. 

 
Strategy, Key Messages and Tools 
At this stage of the investigation, results are preliminary and association of 
the case(s) with the building water system is not established.  Therefore, 
the key messages to BUMED chain of command and to building occupants 
and users are 

• The water supply should not be interrupted, treatment devices 
should continue to be used and maintained. 

• The building water is safe to drink; aerosols and in some cases aspi-
ration exposures (not oral ingestion) can cause Legionnaires’ dis-
ease. 

• Legionnaires’ disease is a relatively rare illness and public health 
and building water system staff are investigating whether the ill-
ness is associated with the building water system and, if so, the 
best approach for reducing risk. 

The channels used for disseminating these messages are determined by 
public health authorities.  In the absence of direction from public health 
authorities, the BUMED chain of command is notified via email, and build-
ing occupants are notified via fliers and posters. 
Examples of tools for communicating to the chain of command and to 
building occupants are provided in Section 3.1.2 and appendicies A and F 
to this report. 

Additional Data 
Collection and 
Reporting 

The WMP team reviews the WMP and collects samples and additional data 
for water system points of use and locations frequented by the cases.  
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Sample collection is directed by public health officials and is part of an out-
break/case investigation.  In addition to direction from public health au-
thorities, the following activities are required. 
• Collect information on the building water supply for the period roughly 

one month prior to the onset of the case(s) (e.g., were there disturb-
ances such as construction activities in the distribution system in the 
building vicinity?) 

• Determine whether the controls (in the WMP) were within specified 
limits at points of use frequented by the case and remain within con-
trol limits.  Both hot and cold water are assessed.  At a minimum, the 
following can be determined: 
• Disinfectant concentration (first draw and fully flushed) 
• Temperature when fully flushed 
• Water age (e.g., data from meters if the branch is metered or an es-

timate of the frequency of use for the POU based on observations 
by the WMP team or based on a flushing log). 

In coordination with public health authorities, collect microbial samples.  
Sample analysis for Legionella pneumophila could involve analysis (gene 
sequencing) that allows a very specific comparison of bacteria from the LD 
case(s) to bacteria in the BWS. In addition to coordination from public 
health authorities, the following activities are required. 
• Collect a 100 mL building POE sample and analyze for L. pneumophila 

via a culture method.  Alternatively, a larger sample volume can be col-
lected and analyzed.  A larger sample volume can improve the chances 
of detecting L. pneumophila when there is a low concentration in the 
water, but does not provide any additional information about the level 
of contamination or the actions required beyond the information pro-
vided by a 100 mL sample. 

• Collect 100 mL first-draw samples from all locations frequented by the 
case(s) and analyze samples for L. pneumophila via a culture method. 

Water quality and other BWS data collected in additional data collection 
and reporting is provided to public health authorities and amended to the 
WMP.  
Public health authorities reassess the likelihood that the BWS was associ-
ated with a case of Legionnaires’ disease and provide the revised assess-
ment to the BWS responsible person (point of contact). 

Communication If the public health assessment changes based on the review of water qual-
ity and other data, revised communications are delivered to target audi-
ences.  The target audiences and messages are dependent on the public 
health assessment (BWS was unlikely associated with case(s), possibly as-
sociated with case(s) or probably associated with case(s).  The target audi-
ences, strategy and messages are the same as in the previous communica-
tion step.   
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Follow-up Condition Action 
Public health au-
thorities deter-
mine the BWS was 
associated with 
one or more cases 

• Disinfect all points of use frequented by cases, 
along with plumbing extending back to the 
origin of branches connecting the points of use 
to the building’s main distribution.  Disinfection 
proceeds as specified in the BWS WMP and in-
cludes flushing. 

• Revise the WMP controls to reduce the likeli-
hood of L. pneumophila occurrences at the 
POUs. This would typically involve increase of 
use/flushing or increase of hot water tempera-
ture. 

• Increase monitoring frequency at POUs to 
weekly until no POU tests positive for L. pneu-
mophila in successive samples, all samples in a 
sample round have L. pneumophila concentra-
tion < 1000 CFU/L and < 20% of sampled taps 
are positive for the sample round. 

• DO NOT DISCONTINUE WATER SUPPLY TO THE 
BUILDING OR IMPACTED POINTS OF USE.  WA-
TER STAGNATION CAN CAUSE ADDITIONAL 
WATER QUALITY PROBLEMS. 

At least one POU 
had L. pneumoph-
ila concentration > 
10,000 CFU/L 

• Disinfect all points of use with concentration > 
10,000 CFU/L, along with plumbing extending 
back to the origin of branches connecting the 
points of use to the building’s main distribution.  
Disinfection proceeds as specified in the BWS 
WMP and includes flushing. 

• Revise the WMP controls to reduce the likeli-
hood of L. pneumophila occurrences at the 
POUs. This would typically involve increase of 
use/flushing or increase of hot water tempera-
ture.   

• Increase monitoring frequency at POUs to 
weekly until no POU tests positive for L. pneu-
mophila in successive samples, all samples in a 
sample round have L. pneumophila concentra-
tion < 1000 CFU/L and < 20% of sampled taps 
are positive for the sample round. 

• DO NOT DISCONTINUE WATER SUPPLY TO THE 
BUILDING OR TO IMPACTED POINTS OF USE.  
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WATER STAGNATION CAN CAUSE ADDITIONAL 
WATER QUALITY PROBLEMS. 

Public health au-
thorities do not 
find an association 
between the BWS 
and the case(s) 
and at least one 
POU had L. pneu-
mophila concen-
tration > 1000 
CFU/L in supple-
mental sampling 

• For repeat positive sample locations, adjust the 
control strategy.  For chronically positive sites, 
clean and disinfect to the origin of the branch.  

• For other sample locations, review control 
measures and conduct a risk assessment to de-
termine whether the control strategy must be 
changed. 

Other conditions • No action 
 

Modify WMP WMP is updated to reflect the revised control strategy and control limits.  
The most likely revisions are 

• Increase in use/flushing frequency for impacted POUs 
• Increase in cleaning frequency for impacted POUs 
• Change in temperature targets for POUs and associated plumbing 

If these strategies do not reduce the incidence of L. pneumophila positive 
samples, additional measures such as periodic shock disinfection, periodic 
superheating or supplemental disinfection followed by flushing may be re-
quired. 

Follow-up com-
munication 

As with other actions, communication is directed by public health authori-
ties in the case and outbreak investigations.  In the absence of direction 
from public health authorities, the following items should be communi-
cated with all stakeholders involved in prior communication steps. 

• Actions taken and their expected impacts 
• Further actions recommended 
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Appendix A 
NMCPHC Exposure Pathways Fact Sheet 
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Appendix B 
 CNIC FY20 Shore Bases by Region, CNIC Regional Staff Organization for Facilities 

and Environmental, and Installation NAVFAC PWD Environmental 
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CNIC Regional Staff Organization for Facilities and Environmental 
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https://www.navfac.navy.mil/map.html 

NAVFAC Installation PWD-Environmental.  ICO has direct line to Environmental Director. 

https://www.navfac.navy.mil/map.html
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Appendix C 
Building Water Quality and Coronavirus:  Flushing Guidance for Periods of Low or 

No Use – 3 April 2020 – Espri Institute and AH Environmental 
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Appendix D 
CNIC Flushing of Water Systems Message – 30 April 2020 

Appendix E 
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Appendix E 
NAVFACENGOM Technical Advisory 20-03 for Reactivation of 

Shore Facilities and Vehicles Message - May 2020 
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Appendix F 
Navy Briefing Card Template for Legionella 
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Appendix G 
Navy Frequently Asked Questions for Legionella 
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Appendix H 
Methods for Legionella Analysis in Environmental 
Samples and Interpretation of Laboratory Results 
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Appendix I 
Legionnaires‘ Disease (clinical Legionellosis and related health effects) reporting form 
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