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N,-K4'! (>)!)/./9-SJ/>4! -V!J/JP/,! V3,JQ!(>)!().(>73>N! 4'/! (,4Q! (>)! Q73/>7/Q!-V! 4'/!K(4/,! 4,/(4J/>4!
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&3>7/!4'/!3>343(9!-24P,/(8!3>!"HEC!4'(4!9/)!4-!4'/!)3Q7-./,*!(>)!3)/>43V37(43->!-V!X/N3->>(3,/QY!)3Q/(Q/1!J27'!
'(Q!P//>!)3Q7-./,/)!(P-24!4'/!P(74/,3(!@LegionellaA!4'(4!7(2Q/Q!4'/!)3Q/(Q/!(>)!4'/!)3Q/(Q/!34Q/9VM!T'3Q!
3>792)/Q!'-K!X/N3->>(3,/QY!)3Q/(Q/!3Q!7->4,(74/)!(>)!'-K!4-!J3>3J3Z/!,3Q8!-V!)3Q/(Q/!7->4,(743->1!(Q!K/99!(Q!
/VV/743./!J/)37(9!4,/(4J/>4Q!V-,!X/N3->>(3,/QY!)3Q/(Q/M![-K/./,1!N23)/93>/Q!V-,!\"66]^!)3Q/(Q/!S,/./>43->!
(>)!7->4,-9!,/J(3>!(4!9(,N/1!(Q!K/99!(Q!(>*!2>3V-,J!7->Q/>Q2Q!->!4'/!,-243>/!4/Q43>N!@J->34-,3>NA!V-,!Legionella!
3>!4'/!K(4/,!Q*Q4/JQ!4'(4!J(*!'(,P-,!4'/!P(74/,3(M!IG3Q43>N!N23)/93>/Q!(>)!Q4(4/J/>4Q1!'-K/./,1!)-!S,-.3)/!
Q2PQ4(>43(9!)3,/743->!(>)!3>V-,J(43->!4'(4!7(>!P/!()-S4/)!4-!/VV/743./9*!7->4,-9!(>)!J3>3J3Z/!9/N3->/99-Q3QM!!

T'3Q! )-72J/>4! 3Q! (! 7-JS,/'/>Q3./! 2S)(4/! -V! 7-99/743./! 3>V-,J(43->! (>)! )(4(! (.(39(P9/! V,-J! >2J/,-2Q!
,/Q/(,7'1!3>./Q43N(43./1!(>)!(24'-,34(43./!Q-2,7/Q!->!Legionella!(>)!9/N3->/99-Q3QM!!T'/Q/!3>792)/!4'/!_;_!
@_/>4/,Q!V-,!;3Q/(Q/!_->4,-9!(>)!=,/./>43->A1!̀ &[R!@`772S(43->(9!&(V/4*!(>)![/(94'!R)J3>3Q4,(43->A1!O[`!
@O-,9)![/(94'!̀ ,N(>3Z(43->A1!I=R!@I>.3,->J/>4(9!=,-4/743->!RN/>7*A1!.(,3-2Q!Q4(4/!S2P937!'/(94'!(N/>73/Q1!(Q!
K/99!(Q!(QQ-73(4/)!4/7'>37(9!4,()/!-,N(>3Z(43->Q!(>)!,/7-N>3Z/)!Legionella!/GS/,4Q!(>)!7-JJ/,73(9!/>4343/QM!!
;2/! 4-! 4'/! J2943B)3Q73S93>/)1! 4/7'>37(9! (>)! J/)37(9! >(42,/! -V! 4'/! Q2Pa/741! 4'3Q! )-72J/>4! 3Q! )3,/74/)! (4!
Q2JJ(,3Z3>N!(>)!S,/Q/>43>N!Legionella!3>!(>!2SB4-B)(4/1!3>V-,J(43./1!(>)!2Q/V29!V-,J(4!4-!4'/!K(4/,!4,/(4J/>4!
S,-V/QQ3->(9!(>)!/>)B2Q/,1!(Q!K/99!(Q!V-,!4'/!N/>/,(9!S2P937M!IG4/>Q3./!,/V/,/>7/Q!(,/!734/)!4'(4!J(*!S,-.3)/!
J-,/!)/4(39/)!(>)!3>B)/S4'!3>V-,J(43->!->!9/N3->/99-Q3Q!(>)!,/9(4/)!4-S37Q!4-!P/>/V34!4'-Q/!K34'!J-,/!QS/73V37!
3>4/,/Q4!(>)!(SS937(43->!-,!)/73Q3->!J(83>N!>//)QM!
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Legionella!$665?!dS)(4/!(>)!ROT!&4(4/J/>4 
 

 
Figure 1: Cultured Legionella (bottom view) from Biofilm (top view); AWT Analyst, 1997.!

 
 

I. Background: Discovery of Legionnaires’ Disease & Legionella!

X/N3->>(3,/QY! )3Q/(Q/! @X;A! (7e23,/)! 34Q! >(J/! V,-J! 4'/! J/)3(! ,/V/,/>7/! N3./>! 4-! (!
J*Q4/,3-2Q!S>/2J->3(B938/!399>/QQ!4'(4!(VV9374/)!>2J/,-2Q!(44/>)//Q!-V!(>!RJ/,37(>!X/N3->!
7->./>43->!3>!='39()/9S'3(!(4!4'/!U/99/.2/B&4,(4V-,)![-4/9!)2,3>N!W29*!-V!"HECM!!R>!-24P,/(8!
-V!399>/QQ/Q!-772,,/)!S,/Q/>43>N!=/>>Q*9.(>3(!;/S(,4J/>4!-V!=2P937![/(94'!-VV373(9Q!K34'!(!
,/7-,)/)! $$"! 7(Q/Q! -V! (! Q4,(>N/! ,/QS3,(4-,*! 399>/QQ! 7->4,(74/)! P*! 7->./>43->! @'-4/9A!
(44/>)//Q!(>)!P*!Q-J/!'-4/9!S/)/Q4,3(>QM!&*JS4-JQ!3>792)/)!'3N'!V/./,1!7'399Q1!J2Q79/!
S(3>1!'/()(7'/!(>)!/./>42(9!)/./9-SJ/>4!-V!(!),*!7-2N'!K34'!)3VV37294*!3>!P,/(4'3>NM!&-J/!
S(43/>4Q!)/./9-S/)!S(47'*!9/Q3->Q!3>!4'/3,!92>NQ!,/S,/Q/>4(43./!-V!Q/./,/!S>/2J->3(M!:-,/!
4'(>!4K-B4'3,)Q!-V!4'/!S(43/>4Q!,/e23,/)!'-QS34(93Z(43->!(>)!5%!/./>42(99*!)3/)M!
b>./Q43N(43->!-V!4'/!-24P,/(8!P*!4'/!_/>4/,Q!V-,!;3Q/(Q/!_->4,-9!(>)!=,/./>43->!@R49(>4(1!
+RA!9/)!4-!4'/!/./>42(9!)3Q7-./,*!-V!4'/!7(2Q(43./!(N/>41!(!P(74/,32J1!3>!W(>2(,*!-V!"HEEM!
T'/!P(74/,32J!K(Q!Q2PQ/e2/>49*!>(J/)!Legionella pneumophila!@S>/2J-S'39(!3Q!+,//8!
V-,!92>NB9-.3>NAM!b4!K(Q!)/4/,J3>/)!4'(4!>/34'/,!4'/!P(74/,32J!>-,!4'/!)3Q/(Q/!K(Q!>/K!(>)!
4'(4!Legionella!P(74/,3(!'(./!P//>!(,-2>)!(>)!7(2Q3>N!)3Q/(Q/!V-,!J(>*!*/(,QM!!O'/>!
,//G(J3>/)1!4'/!_;_!V-2>)!Legionella!P(74/,3(!3>!V3V4*B*/(,!-9)!@(,7'3./)A!43QQ2/!Q(JS9/Q!
-V!2>Q-9./)!(>)!Q3J39(,B399>/QQ!7(Q/QM!!&-1!X/N3->>(3,/QY!)3Q/(Q/!K(Q!>-4!(!>/K!)3Q/(Q/!
)3Q7-./,/)!3>!"HEC!f!a2Q4!(>!-9)!->/!4'(4!K(Q!V3>(99*!,/7-N>3Z/)!(>)!>(J/)M!
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II. Background:  Terms, Definitions, & General Facts!

Legionella!3Q!4'/!>(J/!V-,!4'/!N/>2Q!-V!P(74/,3(M!!X/N3->/99(/!@4'/!S92,(91!,/V/,,3>N!4-!J-,/!
4'(>! ->/! Legionella! P(74/,32JA! (,/! (/,-P371! >->BQS-,/! V-,J3>N1! ,-)BQ'(S/)1! 4*S37(99*!
V9(N/99(4/)1!N,(JB>/N(43./!P(74/,3(M!T'/*!(,/!7-JJ->!4-!(e2(4371!/QS/73(99*!K(,J!K(4/,1!
/>.3,->J/>4Q!(>)!Q-J/!Q-39QM!T'/,/!(,/!%5!-,!J-,/!3)/>43V3/)!QS/73/Q!-V!Legionella1!K34'!
J-,/!4'(>!'(9V!P/3>N!93>8/)!4-!'2J(>!)3Q/(Q/M!&-J/!Legionella!QS/73/Q!(,/!J()/!2S!-V!
J2943S9/!serogroups1!K34'!-./,!C6!Q/,-N,-2SQ!S,/Q/>49*!3)/>43V3/)!V-,!4'/!N/>2QM!:(>*!-V!
4'/!QS/73/Q!Q/,-N,-2SQ!(,/!V2,4'/,!)3VV/,/>43(4/)!3>4-!>2JP/,Q!-V!subtypesM 
Legionellosis! 3Q! 4'/!7-99/743./! 4/,J!)/Q7,3P3>N!(>*! 399>/QQ!7(2Q/)!P*!/GS-Q2,/! 4-! 4'/!
P(74/,3(9!S(4'-N/>!LegionellaM!!X/N3->>(3,/QY!)3Q/(Q/ (>)!=->43(7!V/./,!(,/!4'/!4K-!J-Q4!
7-JJ->!4*S/Q!-V! 9/N3->/99-Q3Q1!K34'!X/N3->>(3,/QY!)3Q/(Q/!P/3>N!4'/!J-,/!Q/,3-2Q!(>)!
S,3J(,*!->/!-V!V-72QM!!b4!3Q!(>!/>.3,->J/>4(9!)3Q/(Q/!f!K34'!4'/!7(2Q(43./!(N/>4!@LegionellaA!
4,(>QJ344/)!V,-J!(>!/>.3,->J/>4(9!Q-2,7/!@K(4/,!-,!Q-39A!4-!(!'-Q4M!b4!3Q!>-4!4,(>QJ344/)!V,-J!
S/,Q->!4-!S/,Q->!f!4'2Q1!34!3Q!>-4!(!7-JJ2>37(P9/!)3Q/(Q/M!

Legionella pneumophila @XSA!3Q!->/!QS/73/Q!-V!Legionella!f!(>)!3Q!4'/!7(2Q(43./!QS/73/Q!
4-!J-,/!4'(>!H6]!-V!9/N3->/99-Q3Q!7(Q/QM!!:-,/!4'(>!E6]!-V!4'/Q/!7(Q/Q!(,/!(44,3P24/)!4-!
->/!Q/,-N,-2S!-V!4'/!J-,/!4'(>!"#!XS!Q/,-N,-2SQ!f!Legionella pneumophila!Q/,-N,-2S!"!
@XSB"AM!RQ! 34! 42,>Q!-241!XSB"!3Q!4'/!J-Q4!7-JJ->!3Q-9(4/!,/7-./,/)!V,-J!/>.3,->J/>4(9!
Q(JS9/QM!O34'3>!XSB"!(,/!J-,/!4'(>!#6!Q2P4*S/Q!4'(4!7(>!P/!3)/>43V3/)!P*!S'/>-4*S37!-,!
J-9/729(,!4*S3>N!J/4'-)QM!!&/,-N,-2SQ!(>)!Q2P4*S/Q!(SS/(,!4-!)3VV/,!(Q!4-!4'/3,!S(,43729(,!
)/N,//!-V!.3,29/>7/M 
Legionnaires’ disease (LD)!3Q!(>!(724/!P(74/,3(9!3>V/743->!-V!4'/!9-K/,!,/QS3,(4-,*!4,(741!
3M/M1!(!P(74/,3(9!S>/2J->3(M!T'/!)3Q/(Q/! 3Q!(!S-4/>43(99*! V(4(91!J2943BQ*Q4/J!,/QS3,(4-,*!
399>/QQ!K34'!(>!(./,(N/!J-,4(934*!,(4/!-V!"#B$6]M!F-,42>(4/9*1!34!3Q!Q/9/743./!3>!(44(78!(>)!
3>V/74Q!->9*!$B#]!-V!4'-Q/!(SS,-S,3(4/9*!/GS-Q/)!4-!4'/!P(74/,3(M!

!! LD is a serious illness and not rareM!!Legionella!P(74/,3(!(,/!(J->N!4'/!4-S!4',//!
7(2Q/Q!-V!QS-,()371!7-JJ2>34*B(7e23,/)!S>/2J->3(QM!American Society for Microbiology 
News!@C"?C$"A!@"HH#A!,/S-,4/)!4'(4!"#B56]!-V!S(43/>4Q!()J344/)!4-!3>4/>Q3./!7(,/!2>34Q!K34'!
S>/2J->3(!'()!9/N3->/99-Q3QM!b4!3Q!(9Q-!4'/!7(2Q/!-V!J(>*!'-QS34(9B(7e23,/)!@>-Q-7-J3(9A!
7(Q/Q!-V!S>/2J->3(M!:(>*!X;!7(Q/Q!N-!2>)3(N>-Q/)!P/7(2Q/!4'/!)3Q/(Q/!3Q!)3VV37294!4-!
)3Q43>N23Q'! V,-J! -4'/,! V-,JQ! -V! S>/2J->3(! f! 2>9/QQ! QS/73V37(99*! 4(,N/4/)M! I./>!K'/>!
)/4/74/)1!34!-V4/>!N-/Q!2>,/S-,4/)!4-!4'/!S2P937!'/(94'!(24'-,34*1!/QS/73(99*!3V!7(Q/Q!(,/!
QS-,()37!@->/!-,!4K-B7(Q/!3>73)/>4QA!(>)!>-4!(QQ-73(4/)!K34'!(>!-24P,/(8!3>./Q43N(43->M!T'/!
2>)/,B)/4/743>N!(>)!2>)/,B,/S-,43>N!-V!X;!J(8/Q!34Q!3>73)/>7/!)3VV37294!4-!/Q43J(4/!(>)!K'*!
Q27'!V3N2,/Q!.(,*!K3)/9*M!T'/!_;_!'(Q!/Q43J(4/)!4'(4!4'/!)3Q/(Q/!3>V/74Q!"61666!B!"#1666!
S/,Q->Q!(>>2(99*!3>!4'/!d&M!`&[R!/Q43J(4/Q!4'(4!-./,!$#1666!7(Q/Q!-V!4'/!399>/QQ!-772,!
/(7'!*/(,1!7(2Q3>N!J-,/!4'(>!%1666!)/(4'QM!&43991!-4'/,Q!/Q43J(4/!(Q!J(>*!(Q!"661666!
(>>2(9!7(Q/QM!
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!! LD Exposure 3Q!J-Q4!938/9*!4-!-772,!.3(?!
1. Inhalation:!-V!(/,-Q-9Q1!V3>/!QS,(*Q1!J3Q4Q!-,!-4'/,!J37,-Q7-S37!),-S9/4Q!-V!K(4/,!@-,!
Q-39A!7->4(J3>(4/)!K34'!Legionella!f!S,-.3)3>N!)3,/74!(77/QQ!3>4-!4'/!92>NQg!(>)D-,!

2. Aspiration: Q27'!(Q!J(*!-772,!K'/>!7'-83>N!-,!QS->4(>/-2Q9*!)2,3>N 4'/ ),3>83>N1!
3>N/Q43>N1!QK(99-K3>N!S,-7/QQ!f!(99-KQ!-,(9!V923)Q!(>)D-,!S(,4379/Q!4-!P*BS(QQ!>(42,(9!N(N!
,/V9/G/Q!(>)!/>4/,!3>4-!4'/!,/QS3,(4-,*!4,(74!(>)!92>NQ!3>Q4/()!-V!4'/!/Q-S'(N2Q!(>)!
Q4-J(7'M!

!! LD Sources J(*! 3>792)/!(9J-Q4!(>*!K(,J!K(4/,!Q*Q4/J!-,!)/.37/! @J(>BJ()/!-,!
>(42,(9A!4'(4!)3QQ/J3>(4/Q!K(4/,1!S(,43729(,9*!(Q!(/,-Q-9Q1!QS,(*Q!-,!J3Q4Q!(>)!S,-.3)/Q!
V(.-,(P9/!7->)343->Q!V-,!Legionella!N,-K4'!(>)!(JS93V37(43->M!R!>-4(P9/!Q-2,7/!-V!Legionella!
4-)(*1! 7->4,(,*! 4-! 4'/! 9->N! (QQ-73(43->! (>)! 4'3>83>N! 4'(4! 7--93>N! 4-K/,Q! (,/! 4'/! ->9*!
Q3N>3V37(>4!Q-2,7/!V-,!X;1!3Q!4'/!)-J/Q437!@S-4(P9/!K(4/,A!S92JP3>N!Q*Q4/JM!T'/Q/!Q*Q4/JQ!
3>!9(,N/!P239)3>NQ!(>)D-,!7-JS9/G/Q!3>792)3>N1!P24!>-4!93J34/)!4-1!'-4/9Q1!3>Q434243->Q!(>)!
'/(94'!7(,/!V(739343/Q!'(./!P//>!7-JJ->9*!93>8/)!4-!-772,,/>7/Q!(>)!4,(>QJ3QQ3->!-V!X;M!
_2,,/>4!)(4(!Q2NN/Q4!4'(4!7--93>N!4-K/,Q!(>)!/.(S-,(43./!7->)/>Q/,Q1!K'39/!Q4399!S-4/>43(9!
X;!Q-2,7/Q1!J(*!P/!(>!-./,/JS'(Q3Z/)!J-)(9!-V!)3Q/(Q/!4,(>QJ3QQ3->M!̀ 4'/,!X;!Q-2,7/Q!
3>792)/?!.(,3-2Q!'/(4B,/a/743->!)/.37/Q1!'2J3)3V3/,Q1!Q'-K/,'/()Q1!V(27/4Q1!K'3,9S--9!P(4'Q!
(>)!QS(Q1!'-4!QS,3>NQ1!,/QS3,(4-,*!4'/,(S*!/e23SJ/>41!(>)!/./>!J3Q43>N!J(7'3>/Q!V-2>)!3>!
N,-7/,*!Q4-,/!S,-)27/!Q/743->QM!

!! LD Susceptibility! 3Q! (>! 3JS-,4(>4! V(74-,! 3>! )3Q/(Q/!7->4,(743->M!T'/!N,/(4/Q4! '-Q4!
Q2Q7/S43P3934*! 4-! Legionella! 3Q! V-2>)! 3>! 4'/! /9)/,9*! (>)! 4'-Q/! K34'! Q2SS,/QQ/)! -,!
7-JS,-J3Q/)!3JJ2>/!-,!,/QS3,(4-,*!Q*Q4/JQM!T'3Q!3>792)/Q?!'/(.*!QJ-8/,Q1!(97-'-937Q1!
[bh!S(43/>4Q1!7(>7/,1!P->/!J(,,-K!-,!-,N(>B4,(>QS9(>4!S(43/>4Q1!(>)!-4'/,Q!K34'!92>N!-,!
,/QS3,(4-,*! )3Q/(Q/QM! d>)/,9*3>N! )3Q/(Q/! (>)! ().(>7/)! (N/! (9Q-! 7->4,3P24/! 4-! (!
Q3N>3V37(>49*!'3N'/,!,3Q8!-V!J-,4(934*!K34'!X;M!!T'/!J-Q4!common ,3Q8!V(74-,!V-2>)!3>!X;!
S(43/>4Q!3Q!'/(.*!73N(,/44/!QJ-83>N1!(9->N!K34'!7',->37!92>N!)3Q/(Q/M!!U->/!J(,,-K!(>)!
-,N(>! 4,(>QS9(>4Q! ,/S,/Q/>4! 4'/!J-Q4! intense! ,3Q8! V(74-,1!Q3>7/! 4'/!J/)373>/Q!2Q/)! 4-!
S,-4/74! >/K! -,N(>! 4,(>QS9(>4Q! (9Q-! 7-JS,-J3Q/! 4'/! P-)*YQ! 3JJ2>/!)/V/>Q/Q! (N(3>Q4!
3>V/743->M!!=(43/>4Q!4(83>N!7-,437-Q4/,-3)!J/)373>/Q!(,/!(9Q-!(4!,3Q8M!

!! LD Symptoms!J(*!3>792)/?!!
!![3N'!F/./,1!_'399Q1![/()(7'/1!:2Q79/!=(3>!@F92B938/!Q*JS4-JQA1!
!!;,*!_-2N'!(>)!;3VV37294*!3>!U,/(4'3>N1!
!!;3(,,'/(!(>)D-,!h-J343>N1!(>)!
!!_->V2Q3->!(>)!;/93,32J!

!! LD Incubation period!3Q!$B"6!)(*QM!T'3Q!3Q!4'/!43J/!34!4(8/Q1!(V4/,!/GS-Q2,/1!P/V-,/!
Q*JS4-JQ!-V!4'/!399>/QQ!(SS/(,M!F-,!Q/./,(9!)(*Q1!4'/!S(43/>4!J(*!'(./!V92B938/!Q*JS4-JQ!
(>)!V//9!43,/)!(>)!K/(8M!:-Q4!S(43/>4Q!K'-!(,/!()J344/)!4-!(!'-QS34(9!)/./9-S!'3N'!V/./,1!
-V4/>!N,/(4/,!4'(>!5HM#i_!@"65iFAM!R!7-2N'!7(>!P/!4'/!V3,Q4!Q3N>!-V!(!92>N!3>V/743->!(>)!J(*!
P/!Q2VV373/>49*!Q/./,/!4-!7(2Q/!QS242J!S,-)2743->!@J27-2Q!K34'!Q(93.(AM!+(Q4,-3>4/Q43>(9!
Q*JS4-JQ!(,/!Q//>!3>!(SS,-G3J(4/9*!%6]!-V!S(43/>4Q1!K34'!)3(,,'/(!4'/!9/()3>N!Q*JS4-JM!
:(>*!S(43/>4Q!'(./!>(2Q/(1!.-J343>N1!(>)!Q4-J(7'!)3Q7-JV-,4M!̀ 4'/,!7-JJ->!Q*JS4-JQ!
3>792)/!'/()(7'/Q1!J2Q79/!(7'/Q1!7'/Q4!S(3>1!(>)!Q'-,4>/QQ!-V!P,/(4'M!



Legionella 2003 – Update and AWT Statement 

7 

!! LD Treatment ,/e23,/Q! 4'/! 2Q/! -V! (>43P3-437QM! [-K/./,1!J(>*! (>43P3-437Q! /VV/743./!
(N(3>Q4!-4'/,!P(74/,3(9!S>/2J->3(Q!(,/!3>/VV/743./!(N(3>Q4!Legionella!(Q!4'/*!)-!>-4!(74!4-!
S/>/4,(4/!4'/!S29J->(,*!7/99Q!@(9./-9(,!J(7,-S'(N/QA!K'/,/!3>V/743-2Q!Legionella!4',3./M!
F-,42>(4/9*1!4'/,/!(,/!Q/./,(9!>/K/,!(>43P3-437Q!4'(4!(,/!/VV/743./!->!LegionellaM!T'/!4K-!
J-Q4!S-4/>4!79(QQ/Q!-V!4'/Q/!(>43P3-437Q!(,/!4'/!macrolides1!Q27'!(Q!(Z34',-J*73>1!(>)!4'/!
quinolones1! 3>792)3>N! 73S,-V9-G(73>1! 9/.-V9-G(73>1! J-G3V9-G(73>1! N/J3V9-G(73>! (>)!
4,-.-V9-G(73>M!!`4'/,!(N/>4Q!4'(4!'(./!S,-./>!/VV/743./!(N(3>Q4!X;!3>792)/!4/4,(7*793>/1!
)-G*7*793>/1!J3>-7*793>/!(>)!4,3J/4'-S,3JBQ29V(J/4'-G(Z-9/M!!I,*4',-J*73>1!4'/!V-,J/,!
(>43P3-437!-V!7'-37/1!'(Q!P//>!,/S9(7/)!P*!4'/Q/!J-,/!/VV/743./!(>)!9/QQ!4-G37!(>43P3-437QM!
O'/>!X;!S(43/>4Q!(,/!4,/(4/)!K34'!(SS,-S,3(4/!(>43P3-437Q!>/(,!4'/!->Q/4!-V!)3Q/(Q/1!4'/!
-247-J/!3Q!2Q2(99*!/G7/99/>41!/QS/73(99*!3V!4'/,/!3Q!>-!2>)/,9*3>N!399>/QQ!7-JS,-J3Q3>N!4'/!
3JJ2>/!Q*Q4/JM!!F-,!S(43/>4Q!K34'!7-JS,-J3Q/)!3JJ2>/!Q*Q4/JQ1!3>792)3>N!4,(>QS9(>4!
,/73S3/>4Q1! (>*! )/9(*! -V! (SS,-S,3(4/! 4,/(4J/>4! 7(>! ,/Q294! 3>! 7-JS937(43->Q1! S,-9->N/)!
'-QS34(93Z(43->1!(>)!)/(4'M!
RV4/,! Q277/QQV29! 4,/(4J/>4! (>)! '-QS34(9! )3Q7'(,N/1! J(>*! S(43/>4Q! K399! Q4399! /GS/,3/>7/!
V(43N2/1!9-QQ!-V!/>/,N*1!(>)!)3VV37294*!7->7/>4,(43>NM!T'/Q/!Q*JS4-JQ!J(*!9(Q4!V-,!Q/./,(9!
J->4'QM!! _-JS9/4/! ,/7-./,*! K34'3>! ->/! */(,! 3Q! 2Q2(99*! 4'/! ,29/M!! =(43/>4Q! K'-! K/,/!
73N(,/44/!QJ-8/,Q!Q'-29)!7->Q3)/,!)3Q7->43>23>N!QJ-83>NM!

Pontiac fever! 3Q! (!J27'!J39)/,1! >->BS>/2J->371! V92B938/! 399>/QQ! 7(2Q/)!P*!Legionella 
speciesM!_(Q/Q!-V!=->43(7!V/./,!'(./!P//>!93>8/)!4-!L. pneumophila1!L. feelie!(>)!L. anisaM!
b4!(44(78Q!3>)3Q7,3J3>(4/9*g!2>3V-,J9*!3>V/743>N!H6]!4-!H#]!-V!4'-Q/!/GS-Q/)!(>)!'(Q!(!
Q'-,4/,!3>72P(43->!S/,3-)!@4'(>!X;A!-V!"!4-!5!)(*QM!!_-JS9/4/!,/7-./,*!2Q2(99*!-772,Q!3>!$!
4-!#!)(*Q!K34'-24!J/)37(9!(44/>43->M!
 
Because the contraction of Legionnaires’ disease (LD) represents a much more 
serious condition than Pontiac fever, this paper’s information focus will be on LD 
and Legionella pneumophila (as well as other species of Legionella) that cause it.!
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III. Legionella:  Infectious Growth, Transmission & Host Susceptibility!

Legionella!(,/!7-JJ->!K(,J!K(4/,!J37,--,N(>3QJQM!T'/*!(,/!S,3J(,39*!V-2>)!3>!Q2,V(7/!
K(4/,Q!@9(8/Q1!S->)Q1!,3./,Q!(>)!Q4,/(JQA!P24!7(>!(9Q-!P/!V-2>)!3>!N,-2>)!K(4/,!Q-2,7/Q1!
3>792)3>N!Q-J/!Q-39Q!@Legionella long-beachae)M!Legionella!4/>)!4-!N,-K!3>!P3-V39J!-,!Q93J/!
->!4'/!Q2,V(7/Q!-V!9(8/Q1!,3./,Q!(>)!Q4,/(JQ!f!(>)!7(>!/(Q39*!()(S4!4-!7->)343->Q!K34'3>!
K(4/,!)3Q4,3P243->!Q*Q4/JQM!
T'/!/7-9-N*!-V!Legionella!3Q!S(,43729(,9*!3>4/,/Q43>N!(>)!3Q!3JS-,4(>4!4-!34Q!(P3934*!4-!S/,Q3Q4!3>!
4'/!/>.3,->J/>41!(Q!K/99!(Q!3>V/74!J(>M!Legionella!(,/!protozoonotic!f!3>!4'(4!4'/*!93./1!
,/S,-)27/! (>)! Q2,.3./! K34'3>! 7/,4(3>! V,//B93.3>N! (J-/P(/! (>)! 7393(4/)! S,-4-Z-(! (Q!
V(7294(43./! 3>4,(7/9929(,!S(,(Q34/QM! b>! 4'3Q! ,/9(43->Q'3S1! 4'/!S,-4-Z-(!(,/!-P93N(4/!7/9929(,!
'-Q4Q!3>!K'37'!Legionella!,/S937(4/!(>)!4',3./1!(Q!K/99!(Q!N(3>!S,-4/743->!V,-J!'(,Q'1!>(42,(9!
-,!J(>BJ()/1!/>.3,->J/>4(9!7->)343->QM!
_'9-,3>(43->1!dh! 3,,()3(43->!(>)!7'/J37(9!P3-73)/Q!(99!-VV/,! 4/JS-,(,*!J/(>Q!P*!K'37'!
9(P-,(4-,*!(>)!S9(>84->37!Legionella!7(>!P/!/,()37(4/)!V,-J!(!K(4/,!Q-2,7/M![-K/./,1!4'/!
J(a-,34*!-V!Legionella!)-!>-4!/G3Q4!(Q!V,//BQK3JJ3>N!@S9(>84->37A!P(74/,3(M!b>Q4/()!4'/*!
,/Q3)/1!K/99BS,-4/74/)1!3>Q3)/!S,-4-Z-(>!'-Q4Q!(>)!3>!4'/!J(4,3G!-V!P3-V39JM!!I./>42(99*1!4'/*!
(,/!,/9/(Q/)!V,-J!4'/3,!'-Q4Q!3>!4'/!V-,J!-V!QJ(99!./Q379/Q!4'(4!J(*!7->4(3>!'2>),/)Q!-,!(!
4'-2Q(>)!-,!J-,/!9/N3->/99(/!S/,!./Q379/M!b>!4/,JQ!-V!Q2,.3.(91!4'/!(J-/P(BN,-K>!P(74/,3(!
(,/!P/44/,!(P9/! 4-!K34'Q4(>)! 4'/3,!(e2(437!/>.3,->J/>4!(>)!J(*!P/!J-,/!.3,29/>4M!T'3Q!
()(S4(43->! (>)! endosymbiotic! ,/9(43->Q'3S!K34'! (J-/P(/! (>)! -4'/,! S,-4-Z-(! (99-KQ!
Legionella1!(J->N!-4'/,!4'3>NQ1!4-!Q2,.3./!4*S37(9!S-4(P9/!K(4/,!7'9-,3>(43->!@)3Q3>V/743->A!
(>)!(SS/(,!3>!J(>*!V3>3Q'/)!K(4/,!Q2SS93/Q!4-!'-J/Q1!P239)3>NQ!(>)!3>)2Q4,*M!

T'2Q1!4'/!J/,/!S,/Q/>7/!-V!Legionella!)-/Q!>-41!3>!(>)!-V!34Q/9V1!,/Q294!3>!)3Q/(Q/M!b4!3Q!->9*!
K'/>!Legionella!(,/!(P9/!4-!"A!(JS93V*!@3>7,/(Q/!3>!S-S29(43->!)/>Q34*A1!$A!S,/Q/>4!7/,4(3>!
.3,29/>4!V(74-,Q!(>)!5A!N(3>!4,(>QJ3QQ3->!3>4-!4'/!92>NQ!-V!Q2Q7/S43P9/!'2J(>!'-Q4Q!4'(4!4'/*!
7(>!7(2Q/!X;!3>V/743->QM!

!! Legionella must have certain strain-specific virulence factors to cause disease. !
T'/*!J2Q4!(9Q-!P/!S,/Q/>4! 3>!Q2VV373/>4!e2(>434*! 4-!7(2Q/! 3>V/743->M!`>/!N/>/!@,4GRA! 3Q!
3>.-9./)!3>!4'/!(P3934*!-V!Legionella!4-!/>4/,!(>)!7(2Q/!4-G37!/VV/74Q!K34'3>!'-Q4!7/99Q!@_3,399-1!
&MXM1!/4!(9M1!$66"AM! 
!! A susceptible host must inhale or otherwise aspirate (choke into their lungs) 
water or particulates colonized with a sufficient quantity of virulent Legionella. bV!
4'/Q/!LegionellaB7->4(J3>(4/)!),-S9/4Q!(,/!-V!,/QS3,(P9/!Q3Z/!@j#M6!J37,->A1!4'/!Legionella!
7(>!,/(7'!4'/!)//S/Q4!@(9./-9(,A!S(,4Q!-V!4'/!92>NM!T'/,/!4'/*!(,/!/>N29V/)!P*!S29J->(,*!
J(7,-S'(N/Q!3>4/>)3>N!4-!)/V/>)!4'/!P-)*!(N(3>Q4!3>.()3>N!P(74/,3(M![-K/./,1!3>Q4/()!-V!
P/3>N! )/Q4,-*/)! @)3N/Q4/)A! P*! S'(N-7*4-Q3Q1! 4'/!Legionella! Q2,.3./! (>)! (742(99*! N,-K!
@(JS93V*A!K34'3>!4'/!J(7,-S'(N/Q!f!(Q!4'/*!)-!/>.3,->J/>4(99*!K34'3>!(J-/P(/!(>)!-4'/,!
S,-4-Z-(M!R4!4'/3,!-S43J2J!@'2J(>!P-)*A!4/JS/,(42,/!V-,!N,-K4'1!4'/!Legionella!(JS93V*!4-!
/./>42(99*!7(2Q/!7/9929(,!9*Q3Q!@,2S42,/A!-V!4'/!J(7,-S'(N/!7/99QM!T'3Q!Q-->!-./,K'/9JQ!4'/!
'-Q4YQ!3JJ2>/!Q*Q4/J!(>)!S,-J29N(4/Q!4'/!)3Q/(Q/M!
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!! The dose of Legionella pneumophila (or other species of Legionella) required to 
infect humans is not known.!!b4!3Q!J-Q4!S,-P(P9*!3>V92/>7/)!P*!'-Q4!Q2Q7/S43P3934*. 

Growth & Amplification of Legionella?! b>! -,)/,! 4-! P/44/,! 2>)/,Q4(>)!Legionella1! 34Q!
S-4/>43(9!4-!7(2Q/!)3Q/(Q/!(>)!'-K!4-!P/44/,!7->4,-9!Legionella!3>!K(4/,!Q*Q4/JQ1!K/!J2Q4!
2>)/,Q4(>)!4'/!7->)343->Q!4'(4!S,-J-4/!Legionella!N,-K4'!(>)!(JS93V37(43->M!!:(a-,!V(74-,Q!
3>792)/?!

1. &4(N>(>4!K(4/,!7->)343->Q!(>)D-,!Q*Q4/J!)/Q3N>!7->V3N2,(43->Q!4'(4!S,-)27/!Q4(N>(43->1!
Q27'!(Q!Q3)/B(,J!(>)!)/()B9/N!S3S3>Ng!

2. O(,J!K(4/,!4/JS/,(42,/Q!P/4K//>!$6!(>)!#6k_!@C<!4-!"$$kFAg!
3. `S43J(9!N,-K4'!3Q!(4!4/JS/,(42,/Q!P/4K//>!5#!(>)!%#k_!@H#!4-!""5kFAg!
4. U298!K(4/,!S[!3>!4'/!,(>N/!-V!#M6!4-!<M#g!
5. &/)3J/>41!Q7(9/1!)/S-Q34Q1!P3-V39J!f!Q2SS-,4!>-4!->9*!Legionella!N,-K4'1!P24!(9Q-!4'(4!-V!

4'/!./,*!3JS-,4(>4!Q2SS-,43>N!J37,-P3-4(!V-,!Legionellag!

6. :37,-P3-4(1!3>792)3>N!(9N(/!(>)!J(>*!P(74/,3(!4'(4!Q2SS9*!/QQ/>43(9!>24,3/>4Q!V-,!N,-K4'!
-V!Legionellag!

7. _/,4(3>! (J-/P(/! (>)! -4'/,! S,-4-Z-(! 4'(4! '(,P-,! Legionella! (Q! />)-Q*JP3->4Q! f!
(99-K3>N!4'/J!4-!4',3./1!,/Q3Q4!'(,Q'!/>.3,->J/>4(9!7->)343->Q!@3>792)3>N!P3-73)/QA!(>)!4-!
Q3N>3V37(>49*!(JS93V*M!

:(>*!)3VV/,/>4!4*S/Q!-V!K(4/,!Q*Q4/JQ!7(>!Q/,./!(Q!Legionella!(JS93V3/,Q!(>)!@(/,-Q-9A!
)3QQ/J3>(4-,Q1!(>)!'(./!P//>!(QQ-73(4/)!K34'!X;M!T'/*!3>792)/?!

!! ;-J/Q437![-4!O(4/,!&*Q4/JQ!@4(S!V(27/4Q1!Q'-K/,'/()Q1!QS,(*/,QA1!
!! _--93>N!T-K/,Q!(>)!I.(S-,(43./!_->)/>Q/,Q1!
!! &S(Q!(>)!O'3,9S--9Q!@->!)3QS9(*!-,!-4'/,K3Q/!3>!2Q/A1!
!! [2J3)3V3/,Q1!
!! ;/7-,(43./!F-2>4(3>Q1!
!! &2S/,J(,8/4!0/Q/,.-3,!:3Q4/,Q1!
!! 0/QS3,(4-,*!T'/,(S*!Ie23SJ/>41!
!! O(4/,!V-2>4(3>Q1!
!! [-4!&S,3>NQ!@O(4/,V(99QA1!(>)!
!! ;/>4(9![*N3/>/!Ie23SJ/>4M*!
* Note?!(Q!(!S-4(P9/!K(4/,!)3QQ/J3>(4-,1!Q'-29)!P/!7->Q3)/,/)!(!S-4/>43(9!Q-2,7/!-V!X;1!
'-K/./,1!34!3Q!>-4!8>-K>!4-!'(./!P//>!93>8/)!P*!)3,/74!Q2P4*S3>N!4-!(!8>-K>!7(Q/!-V!X;!f!
(94'-2N'!(!N,/(4!)/(9!-V!J/)3(!(44/>43->!K(Q!N3./>!4-!(!_(93V-,>3(!)/>43Q4!K'-!)3/)!-V!X;!(!
V/K!*/(,Q!(N-M!

Accordingly, due care and concern should be exercised in the operation and 
maintenance of these and other type water disseminating devices or systems as to 
their potential to harbor, amplify and transmit Legionella and to the potential health 
risk they pose to at-risk individuals. 
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Transmission of Legionella?!RV4/,!N,-K4'!(>)!(JS93V37(43->!-V!Legionella!4-!S-4/>43(99*!
3>V/743-2Q! 9/./9Q1! 4'/!>/G4! ,/e23,/J/>4! 3>! 4'/!7'(3>!-V!)3Q/(Q/!7(2Q(43->! 3Q! 4-!(7'3/./!
4,(>QJ3QQ3->!-V!4'/!P(74/,3(!@3>A!4-!(!Q2Q7/S43P9/!'-Q4M!R!K3)/9*!(77/S4/)!4'/-,*!V-,!4'/!
)3Q/(Q/!4,(>QJ3QQ3->!-V!Legionella!3Q!4'(4!4'/!-,N(>3QJ!3Q!(/,-Q-93Z/)!@3>!K(4/,A!V,-J!(!
K(4/,B)3QQ/J3>(43>N! Q*Q4/J! -,! )/.37/! (>)! 3Q! 3>'(9/)! (Q! 43>*! @J37,-A! K(4/,B),-S9/4Q1!
7->4(3>3>N!4'/!P(74/,32J1!(>)!N(3>!/>4,*!3>4-!4'/!92>NQM![-K/./,1!(>-4'/,!K/99!)-72J/>4/)!
J-)/!-V!4,(>QJ3QQ3->!4'(4!/VV/743./9*!N/4Q!P(74/,3(!3>4-!4'/!92>NQ!3Q!\aspiration^!f!(>)!
/.3)/>7/!Q2NN/Q4Q!4'(4!34!J(*!P/!4'/!J-,/!7-JJ->!J-)/!V-,!Legionella!4,(>QJ3QQ3->!4'(>!
S,/.3-2Q9*!7->Q3)/,/)M!
RQS3,(43->!3Q!(!\7'-83>N!S,-7/QQ^!4'(4!7(>!-772,!)2,3>N!),3>83>N1!QK(99-K3>N!-,!79/(,3>NB4'/B
4',-(4!(>)!)2,3>N!,/QS3,(4-,*!4'/,(S*M!RQS3,(43->!3Q!(!7-JJ->!K(*!4'(4!P(74/,3(!/>4/,!92>NQ!
(>)!7(2Q/!S>/2J->3(M!RQ! 34!-772,Q1!Q/7,/43->Q!-,!V923)Q! 3>!4'/!J-24'!7(>!N/4!S(Q4!4'/!
7'-83>N! @N(NA! ,/V9/G!(>)! 3>Q4/()!-V!N-3>N! 3>4-! 4'/!/Q-S'(N2Q!(>)!Q4-J(7'1!/>4/,! 4'/!
,/QS3,(4-,*! 4,(74! (>)! ,/(7'! 4'/! 92>NQM!! l-,J(99*1! 4'/,/! (,/! S,-4/743./! J/7'(>3QJQ! 4-!
S,/./>4!(QS3,(43->1!'-K/./,1!4'/Q/!J/7'(>3QJQ!7(>!P/!)/V/743./!3>!S(43/>4Q!K'-!QJ-8/!-,!
'(./!92>N!)3Q/(Q/M!!R77-,)3>N!4-!Q-J/!S,/Q/>4!Q42)3/Q1!(QS3,(43->!)-/Q!(SS/(,!4-!P/!(!
J-)/!-V!Legionella!4,(>QJ3QQ3->M!

It would neither be safe nor correct to (so simply) state that “You can not get 
Legionnaires’ disease from drinking water containing Legionella!” 
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IV. Domestic Plumbing (Potable Water) Systems & Legionnaires’ Disease 

X/N3->>(3,/QY!)3Q/(Q/!3Q!(>!/>.3,->J/>4(9!)3Q/(Q/!(>)!(>!/>.3,->J/>4(9!3QQ2/1!K34'!Q(V/4*!
(>)!'/(94'!,/QS->Q3P39343/Q!4-!P/!()),/QQ/)!P*!J(>*M!Legionella!-772,!>(42,(99*!3>!(e2(437!
'(P34(4Q! (>)! (,/! ,-243>/9*! ,/7-./,/)! V,-J! J2>373S(9! K(4/,! Q2SS93/QM! X-K! 9/./9Q! -V!
Legionella!3>!J2>373S(9!K(4/,!J(*!Q//)!3>)2Q4,3(9!S-4(P9/!K(4/,1!7--93>N!K(4/,!(>)!S,-7/QQ!
K(4/,!>/4K-,8QM!Legionella!J(*!7-9->3Z/!(>)!(JS93V*!3>!'-4!K(4/,!4(>8Q1!'2J3)3V3/,Q1!K(4/,B
)3QQ/J3>(43>N!)/.37/Q1!7--93>N!4-K/,Q1!37/!J(7'3>/Q1!)/()9/NQ!3>!)3Q4,3P243->!Q*Q4/JQ!(>)!
-4'/,!(,/(Q!K'/,/!J37,--,N(>3QJQ!(,/!(P9/!4-!V9-2,3Q'M!_--93>N!4-K/,Q!7(S42,/)!(!9-4!-V!
3>343(9!(44/>43->!(>)!,/N(,)!4-!P/3>N!(!Q3N>3V37(>4!@S-QQ3P9/A!,/Q/,.-3,!-V!Legionella!(>)!X;!
'/(94'! 7->7/,>M! Ie2(9! (44/>43->! (>)! ,/N(,)1! 3V! >-4! J-,/! Q-! P*! Q-J/! /GS/,4Q1! 3Q! >-K!
(SS,-S,3(4/9*!N3./>!4-!4'/!)-J/Q437!@S-4(P9/A!'-4!(>)!7-9)!K(4/,!S92JP3>N!Q*Q4/J!(Q!(!
Q3N>3V37(>4!@S-QQ3P9/A!,/Q/,.-3,!-V!Legionella!(>)!X;!'/(94'!7->7/,>M!
I.(S-,(43./! 7--93>N! Q*Q4/JQ! K/,/! 3>343(99*! 3JS937(4/)! (Q! 4'/! Q-2,7/! -V! Legionella! 3>!
>-Q-7-J3(9!X/N3->/99-Q3Q!-24P,/(8QM!R>)!/(,9*!->1!4'/Q/!Q*Q4/JQ!(>)!7--93>N!4-K/,Q!3>!
N/>/,(9!P/7(J/! 4'/! \-VV373(9! Q-2,7/!(>)! ,/Q/,.-3,^! -V! X/N3->>(3,/QY! )3Q/(Q/M!T'3Q!K(Q!
2>V-,42>(4/!(>)!S,-./)!S,-P9/J(437!4-!7--93>N!4-K/,!-K>/,Q1!J(>2V(742,/,Q!(>)!4-!4'/!
K(4/,!4,/(4J/>4!3>)2Q4,*!(Q!(!K'-9/1!V-,!4'/*!K/,/!Q2PQ/e2/>49*!/GS/74/)!4-!P/!4'/!->/Q!
,/QS->Q3P9/!4-!\4(8/!7(,/!-V^!LegionellaM!I./>42(99*1!/S3)/J3-9-N37(9!3>./Q43N(43->Q!Q'-K/)!
4'(4!S-4(P9/!K(4/,!Q*Q4/JQ!7(>!P/!(!Q3N>3V37(>4!Q-2,7/!-V!LegionellaM!O'39/!4'/! 9(,N/,1!
'/()93>/BN,(PP3>N1!X;!-24P,/(8Q!(,/!2Q2(99*!(QQ-73(4/)!K34'!7--93>N!4-K/,Q1!3>V-,J(43->!
V,-J!4'/!d>34/)!m3>N)-J!@dMmMA1![/(94'!(>)!&(V/4*!IG/7243./1!Q'-KQ!4'(4!4'/!.(Q4!J(a-,34*!
-V!X;!7(Q/Q!(,/!QS-,()37!(>)!V,-J!Q-2,7/Q!-4'/,!4'(>!7--93>N!4-K/,QM!RQ!K/991!4'/!_/>4/,Q!
V-,!;3Q/(Q/!_->4,-9!(>)!=,/./>43->!3>)37(4/!4'/!.(Q4!J(a-,34*!-V!X;!7(Q/Q!N-!2>,/S-,4/)!
(>)!2>)/4/74/)M!b>!Q42)3/Q!7->)274/)!P*![-)NQ->!(>)!_(Q/*!3>!"HH<1!Q/./,(9!4'-2Q(>)!
Q(JS9/Q!7-99/74/)!V,-J!(!.(,3/4*!-V!Q-2,7/Q!Q'-K/)?!

Legionella Colonization Frequencies:!@[-)NQ->!c!_(Q/*!Q42)*1!"HH<A!
!!_--93>N!T-K/,Q! ! ! ! !!CM$C]!
!!=-4(P9/!O(4/,!;3Q4,3P243->!&*Q4/JQ! !!EM6"]!
!![-4!O(4/,![/(4/,Q! ! ! "$M65]!!

O'39/!K(4/,!4,/(4J/>4!QS/73(93Q4Q!J-,/!4*S37(99*!)/(9!K34'!4'/!>->BS-4(P9/!K(4/,!Q*Q4/JQ!
4'(4!4'/*!7'/J37(99*!4,/(41! 3M/M1!7--93>N!4-K/,Q1!/.(S-,(43./!7->)/>Q/,Q!(>)!-4'/,!'/(4B
4,(>QV/,! (QQ-73(4/)! K(4/,! Q*Q4/JQ1! 4'/*! Q'-29)! (9Q-! P/! 8>-K9/)N/(P9/! 7->7/,>3>N!
Legionella!3>!)-J/Q437!S92JP3>N!Q*Q4/JQM 

The Domestic Plumbing System & Legionella?!T'/!)-J/Q437!@S-4(P9/A!K(4/,!S92JP3>N!
Q*Q4/J!7(>!'(,P-,!Legionella1!S,-.3)/!Legionella!K34'!V(.-,(P9/!N,-K4'!(>)!(JS93V37(43->!
7->)343->Q1!(>)!'(Q!J(>*!-249/4Q!@4(SQ1!Q'-K/,!'/()Q1!/47MA!4-!)3QQ/J3>(4/!(/,-Q-9Q!4'(4!
J(*!4,(>QJ34!X;M!T'/Q/!Q*Q4/JQ!(,/!(>!3>4/N,(9!S(,4!-V!J-Q4!P239)3>NQ1!7-JJ/,73(9!(>)!
-4'/,K3Q/1!9(,N/!7-JS9/G/Q1!3>792)3>N!'-QS34(9Q!(>)!-4'/,!'/(94'!7(,/!V(739343/Q1!(Q!K/99!(Q!
3>)2Q4,*! 3>!N/>/,(9M!=92JP3>N!Q*Q4/JQ!K/,/! V3,Q4! 3JS937(4/)! 3>!(!>-Q-7-J3(9! @(7e23,/)!
)2,3>N! (! '-QS34(9! Q4(*A! 7(Q/! -V! X/N3->>(3,/QY! )3Q/(Q/! 3>! "H<6M! &3>7/! 4'/>1! S92JP3>N!
Q*Q4/JQ!'(./!P//>!(QQ-73(4/)!K34'! >2J/,-2Q!-24P,/(8Q!-V! X;M!T'/!d>34/)!m3>N)-J!
,/S-,4/)!"H!-V!$6!'-QS34(9!X;!-24P,/(8Q1!V,-J!"H<6!4-!"HH$1!4-!P/!V,-J!S92JP3>N!Q*Q4/JQM!!
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b>!())343->1!7(Q/Q!-V!X;!'(./!(9Q-!P//>!(44,3P24/)!4-!S92JP3>N!Q*Q4/JQ!3>!>2,Q3>N!'-J/Q1!
K-,8S9(7/Q1!(>)!S,3.(4/!,/Q3)/>7/QM!;-J/Q437!S92JP3>N!Q*Q4/JQ!(,/!4'2Q!(!J(a-,!Q-2,7/!
-V!7->7/,>!V-,!X;!7->4,(743->1!S(,43729(,9*!K34'3>!4'/!'/(94'B7(,/!3>)2Q4,*M!
[-4BK(4/,!Q*Q4/JQ!(,/!S/,V/74!P,//)3>N!'(P34(4Q!V-,!Legionella1!(Q!K/99!(Q!-4'/,!P(74/,3(!
4'(4!N,-K!3>!P3-V39JM!Legionella!7(>!V9-2,3Q'!3>!'-4BK(4/,!4(>8Q1!/QS/73(99*!3>!4'/!P-44-J!
K'/,/!K(,J!Z->/Q!)/./9-S!P/>/(4'!(772J29(4/)!Q7(9/!(>)!Q/)3J/>4M!T'/!7-JS9/G343/Q!-V!
'-4BK(4/,!S3S3>N!S,/Q/>4!(>!/./>!N,/(4/,!S,-P9/J!4'(>!4(>8Q!(9->/M!U3-V39J!(>)!Q7(9/!4'(4!
V-,J!3>!.(9./Q1!V3443>NQ!(>)!->!S3S/!K(99Q!>-4!->9*!(JS93V3/Q!V2,4'/,!P(74/,3(9!N,-K4'1!P24!(9Q-!
S,-4/74Q!4'/!P(74/,3(!\K34'3>^!V,-J!'-4!K(4/,!(>)!7'/J37(9!)3Q3>V/74(>4QM!;/()9/NQ!@2>2Q/)!
S3S3>NA!7,/(4/!())343->(9!S,-P9/JQ!P/7(2Q/!P(74/,3(!N,-K!K/99!3>!Q4(N>(>4!K(4/,!7->)343->QM!!

Temperature is an Important Factor:!_->Q3)/,! 4/JS/,(42,/! 3>! 4'/!S,-93V/,(43->! @(>)!
7->4,-9A!-V!LegionellaM!Figure 2 3992Q4,(4/Q Q/./,(9!8/*!4/JS/,(42,/Q!V-,!LegionellaM!T'/!
J-Q4!3JS-,4(>4!,(>N/!4-!7->Q3)/,!V,-J!4'/!7'(,4!3Q!4'/!N,-K4'!4/JS/,(42,/!,(>N/M!R94'-2N'!
N,-K4'! '(Q! P//>! ,/7-,)/)! P/4K//>! $6i_! (>)! %#i_! @C<iF! (>)! ""5iFA1! 4'/! -S43J2J!
(JS93V37(43->! ,(>N/! 3Q!(!>(,,-K/,!P(>)!-V!56i_! 4-!%6i_! @<CiF! 4-!"6%iFAM!RP-./!%#i_!
@""5iFA!Legionella!3Q!8399/)!K34'!43J/1!(>)!(4!#6i_!@"$$iFA!34!J(*!4(8/!2S!4-!4K-!'-2,Q!4-!
(44(3>!(!H6]!8399M!U/9-K!$6i_!@C<iFA!Legionella!3Q!9(,N/9*!)-,J(>41!4'-2N'!Q-J/!9-K!9/./9!
(JS93V37(43->!J(*!-772,!K34'3>!4'/!.(72-9/!-V!4'/!S,-4-Z-(>!'-Q4!-,N(>3QJM!

Figure 2: Legionella and Water Temperature  

<20°C (68°F)
Predominately dormant, but viable

50°C (122°F) = 90% Kill in 2 hours

60°C (140°F) = 90% Kill in 2 minutes

>70°C (158°F) = 100% Rapid Kill

35-46°C (95-115°F) 
Optimum temperature range

"

"

"

"

"

Legionella and Water Temperature

!
Note?!F3N2,/!$!3Q!7-2,4/Q*!-V!&-24'/(Q4/,>!X(P-,(4-,3/Q1!b>7M!Legionella!4,(3>3>N!J(4/,3(9!S,/Q/>4(43->QM!!!
T'/! 4/JS/,(42,/! )(4(! 3>!Figure 2! 7/,4(3>9*! Q2NN/Q4Q! 4'(4! 4'/! -S/,(43->! -V! S-4(P9/! -,!
)-J/Q437!'-4!K(4/,!Q*Q4/JQ!P/!(4!4/JS/,(42,/Q!(Q!'3N'!(Q!S-QQ3P9/M![-K/./,1!S,(7437(934*!
'(Q!4-!7->Q3)/,!4'/!,3Q8!-V!Q7(9)3>N!3>a2,*!(>)!/>/,N*!7->Q/,.(43->!,/e23,/J/>4QM!
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b4! Q'-29)! P/! /JS'(Q3Z/)! 4'(4! 4/JS/,(42,/! )(4(! @(Q! 3>!Figure 2A! 3Q! 2Q2(99*! P(Q/)! ->!
9(P-,(4-,*! Q42)3/Q! (>)! 3Q! >-4! V,-J! (742(9! Q*Q4/J! @S3S3>NA! Q42)3/QM! RQ!K/991! 34!J2Q4! P/!
/JS'(Q3Z/)!4'(4!the!Q*Q4/J!4/JS/,(42,/!3Q!,(,/9*!->/!4/JS/,(42,/!@2>3V-,JA!4',-2N'-24!
4'/!/>43,/!Q*Q4/JM!T'2Q1!34!Q'-29)!>-4!P/!3JS93/)!4'(4!J(3>4(3>3>N!S-4(P9/!K(4/,!Q*Q4/JQ!
(P-./! #6i_! @"$$iFA! N2(,(>4//Q!Legionella! 7->4,-9! f! S,(7437(9! /GS/,3/>7/! '(Q! S,-./>!
-4'/,K3Q/M!b>!(742(9!S92JP3>N!Q*Q4/JQ1!/QS/73(99*!4'/!9(,N/,!(>)D-,!J-,/!7-JS9/G!S3S3>N!
Q*Q4/JQ1!Legionella!7(>!Q2,.3./!(4!/./>!'3N'/,!4/JS/,(42,/Q!)2/!4-!P3-V39J1!)/()9/NQ1!(>)!
-4'/,! 7-JS9/G343/QM! R77-,)3>N9*1! Q*Q4/J! 4/JS/,(42,/! Q'-29)! >-4! P/! ,/93/)! 2S->! V-,!
Legionella!7->4,-9!@(9->/A!K34'-24!,-243>/!Q(JS93>N!(9Q-!3>)37(43>N!7->4,-9M!

Disinfection of Domestic Plumbing Systems?!=2P937! @J2>373S(9A!K(4/,! Q*Q4/JQ!(,/!
,/e23,/)! 4-! P/! )3Q3>V/74/)! (4! 4'/3,! S-3>4Q! -V! )3Q4,3P243->! 4-! 7->V-,J! 4-! /G3Q43>N! V/)/,(9!
Q4(>)(,)Q!V-,!P(74/,3(9!)3Q3>V/743->M![-K/./,1!4'/!V/)/,(9!Q4(>)(,)Q!(,/!P(Q/)!2S->!4'/!
(PQ/>7/!-V!_-93V-,J!P(74/,3(!7-2>4Q!(>)!)-!>-4!3>792)/!(>*!QS/73V37!4/Q43>N!,/e23,/J/>4Q!
V-,!LegionellaM!F-99-K3>N!)3Q3>V/743->1!J2>373S(9!K(4/,!Q2SS93/Q!N/>/,(99*!4,(./9!J39/Q!P/V-,/!
S-3>4Q!-V!2Q/M!;2,3>N!4'3Q!7-2,Q/1!)3Q3>V/74(>4!,/Q3)2(9Q!)3J3>3Q'!(>)!4'/,/!3Q!3>7,/(Q3>N!
/GS-Q2,/!4-!S-4/>43(99*!P3-V39JB7->4(J3>(4/)!S3S3>NM!

Figure 3?!Biofilm and Potable Water Distribution Systems!

!
Note: F3N2,/!5!3Q!7-2,4/Q*!-V!4'/!:->4(>(!&4(4/!d>3./,Q34*!f!U-Z/J(>!_/>4/,!V-,!U3-V39J!I>N3>//,3>NM!
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Treatment Technologies: T'/,/!(,/!(!.(,3/4*!-V!J/4'-)Q!2Q/)!4-!)3Q3>V/74!S-4(P9/!K(4/,!
Q*Q4/JQ! (4! 4'/3,! S-3>4! -V! 2Q/M! T'/! V-99-K3>N! 3Q! (! Q2JJ(,*! -V! 4'-Q/! J-Q4! 7-JJ->9*!
7->Q3)/,/)!(>)!(>!-./,!.3/K!-V!4'/3,!4/7'>-9-N*1!(Q!K/99!(Q!4'/3,!(QQ-73(4/)!().(>4(N/Q1!
)3Q().(>4(N/Q!(>)!72,,/>4!,/N29(4-,*!7->Q3)/,(43->QM!!

1. Heat-and-flush (heat shock): T'3Q! J/4'-)! 3Q! (! 4'/,J(9! /,()37(43->! S,-7/QQ! (>)!
3>.-9./Q!,(3Q3>N!'-4!K(4/,!4(>8!4/JS/,(42,/Q!4-!N,/(4/,!4'(>!"%6#F!@C6#_A1!S,/V/,(P9*!4-!
N,/(4/,!4'(>!"#6#F!@CC#_A1!(>)!73,729(43>N!@V92Q'3>NA!4',-2N'!(99!-249/4Q!V-,!2S!4-!56!J3>24/QM!
T'/!V92Q'!43J/!,/e23,/)!K399!)/S/>)!->!4'/!4/JS/,(42,/!-V!4'/!K(4/,!K'/>!34!,/(7'/Q!4'/!
-249/4QM!!
! &2JJ(,*?!T'/,J(9!/,()37(43->!S,-.3)/Q!4/JS-,(,*!,/Q294Qg! 34! 3Q!./,*! 9(P-,B3>4/>Q3./1!
S,/Q/>4Q!Q7(9)3>N!,3Q8Q1!'(Q!(QQ-73(4/)!'3N'!/>/,N*!7-Q4Q1!3Q!)3VV37294!4-!(7'3/./!7-JS9/4/!
/VV/743./>/QQ!(>)1!(4!P/Q41!S,-.3)/Q!->9*!Q'-,4B4/,J!@K//8Q!4-!J->4'QA!/VV/743./>/QQM!

2. Chlorination: F-,!,/J/)3(9!-,!4/JS-,(,*!)3Q3>V/743->1!7'9-,3>/!3Q!())/)!4-!K(4/,!4(>8Q!
(4!9/./9Q!J27'!'3N'/,!@$6f#6!JND9!V,//!7'9-,3>/A!4'(>!>-,J(9!V-,!S-4(P9/!K(4/,!(>)!V92Q'/)!
4',-2N'-24!4'/!Q*Q4/JM!F-,!7->43>2-2Q!)3Q3>V/743->1!V9-KB()a2Q4/)!3>a/74-,Q!(,/!3>Q4(99/)!4-!
,/9/(Q/! 7'9-,3>/! (4! (! ),3>8(P9/! 7->7/>4,(43->! @"f$! JND9! V,//! 7'9-,3>/A! 4',-2N'-24! 4'/!
)-J/Q437!K(4/,!Q*Q4/JM![-K/./,1!34!'(Q!P//>!Q'-K>!4'(4!Legionella!Q2QS/>)/)!3>!7'9-,3>/!
)/J(>)BV,//!K(4/,1! S[! EM%1! 7->4(3>3>N! $M#!JND9! V,//! 7'9-,3>/! 7(>! Q2,.3./! "6!J3>24/Q!
3>72P(43->!@+39S3>1!/4!(9M!"H<#!f!Q//!,/V/,/>7/QAM 
! &2JJ(,*?!&'-78!7'9-,3>(43->!@'3N'!9/./9QA!S,-.3)/Q!4/JS-,(,*!,/Q294Q1!P24!3Q!(9Q-!./,*!
7-,,-Q3./!4-!7-SS/,!(>)!Q4//9!S3S3>N1!S,-)27/Q!S-4/>43(99*!7(,73>-N/>37!)3Q3>V/743->!P*B
S,-)274Q!@;U=QA1!3>792)3>N!4,3'(9-J/4'(>/Q!@T[:QA!(>)!'(9-(7/437!(73)Q1!K'/>!,/(74/)!
K34'!-,N(>37Q1!(>)!S,-.3)/Q!Q'-,4B4/,J!,/Q3)2(9!/VV/74M 
!!&2JJ(,*?!_->43>2-2Q!7'9-,3>(43->!@"f$!SSJ!V,//A!3Q!J3>3J(99*!/VV/743./!(N(3>Q4!P3-V39J1!
>-4!S,-./>!'3N'9*!/VV/743./!->!Legionella1!(>)!J(*!S-Q/!7-,,-Q3->1!-)-,!-,!4(Q4/!S,-P9/JQM!
(Unacceptable taste and odor problems generally restrict its use above 2 mg/l.  Chlorine, as 
Cl2, is regulated under the EPA National Primary Drinking Water Regulations (NPDWRs) as 
a disinfectant at a maximum contaminant level (MCL) of 4 mg/l. Its recognized disinfection 
byproducts, total trihalomethanes and haloacetic acids are regulated at MCLs of 0.10 and 
0.060 mg/l respectively.) 

3. Ultraviolet (UV) Radiation: dh!3Q!(!S-3>4BQ-2,7/!)3Q3>V/743->!J/4'-)!(>)!>-!7'/J37(9!
,/Q3)2(9!3Q!S,-)27/)!-,!7(,,3/)!4',-2N'-24!4'/!Q*Q4/JM!X3N'4!3>!4'/!294,(.3-9/4!@dhA!QS/74,2J!
,(>N/!-V!$#6!4-!$<6!>J!3Q!J37,-P3-73)(9!)2/!4-!34Q!(743->!->!4'/!>279/37!(73)!Q4,2742,/!-V!
;lRM!dh!Q4/,393Z/,Q!@9(JSQA!3>Q4(99/)!->!K(4/,!93>/Q!-S/,(4/!4-!8399!Legionella!(Q!K(4/,!V9-KQ!
4',-2N'!4'/!2>34M!&2VV373/>4!/>/,N*!(>)!,/Q3)/>7/!43J/!(,/!,/e23,/)!4-!()/e2(4/9*!3,,()3(4/!
4'/!K(4/,!7-92J>!4-!(>!/VV/743./!8399!9/./9M!&2QS/>)/)!Q-93)Q!K399!Q7(44/,!dh!(>)!)3QQ3S(4/!
dh!/>/,N*M!&7(93>N!-V!4'/!dh!9/>Q!K399!3>4/,V/,/!K34'!93N'4!3>4/>Q34*!(>)!/>/,N*M!
!!&2JJ(,*?!dh!Q*Q4/JQ!S,-.3)/!S-3>4B-VB2Q/!,(S3)!8399!(>)!Q4/,393Z(43->1! 4'/*!'(./!>-!
,/Q3)2(9!/VV/74!4',-2N'-24!4'/!Q*Q4/J!-,!3V!2>34!3Q!Q'24!-VV!(>)!K-29)!>-4!P/!/VV/743./!3>!
)/7->4(J3>(43>N!Q*Q4/JQ!(9,/()*!3>V/Q4/)!K34'!Legionella!(>)!P3-V39J1!4'/*!'(./!/>/,N*!
7-Q4!(>)!-S/,(43->(9!7->Q3)/,(43->Q!(>)!,/e23,/!79/(>!@jC6!SSJ!Q2QS/>)/)!Q-93)QA!K(4/,M!
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4. Ozonation: ̀ Z->/!3Q!)3QQ-9./)!3>4-!4'/!S-3>4!-V!2Q/!K(4/,!Q*Q4/J!4-!(7'3/./!(!)-Q/!-V!
(P-24!"!4-!$!SSJM!b)/(99*1!4'3Q!3Q!)->/!K34'!(!N/>/,(4-,!4'(4!S,-)27/Q!-Z->/!3>!S,-S-,43->!4-!
4'/!K(4/,!V9-K!,(4'/,!4'(>!(!N/>/,(4-,!4'(4!S,-)27/Q!-Z->/!(4!(!7->Q4(>4!,(4/!,/N(,)9/QQ!-V!
)/J(>)M!&3>7/!-Z->/!3Q!(!./,*!Q4,->N!-G3)3Z/,1!34!3Q!(>!/G7/99/>4!J37,-P3-73)/!(>)!S,-./>!
/VV/743./! (4! 9-K! 7->7/>4,(43->QM! [-K/./,1! 34! 7(>! )(J(N/! S3S3>N! (>)! Q3>7/! 34! '(Q! (>!
/G4,/J/9*! Q'-,4! '(9VB93V/1! 34! 3Q! .3,42(99*! 3JS-QQ3P9/! 4-! J(3>4(3>! (>*! Q3N>3V37(>4! ,/Q3)2(9!
4',-2N'-24!(!)*>(J37!K(4/,!Q*Q4/JM 
!!&2JJ(,*?!̀ Z->/!N/>/,(43->!'(Q!Q3N>3V37(>4!/e23SJ/>4!7-Q4!(Q!K/99!(Q!J(3>4/>(>7/!(>)!
-S/,(43->(9!7-Q4!7->Q3)/,(43->Q1!)3Q3>V/74(>4!,/Q3)2(9Q!(,/!)3VV37294!4-!)3Q4,3P24/!-,!(7'3/./!
4',-2N'-24!4'/!Q*Q4/J!(>)!'(Q!J3>3J(9!3JS(74!->!P3-V39J!-,!>->BS9(>84->37!Legionella!3>!
)*>(J37!-,!7-JS9/G!K(4/,!Q*Q4/JQM 
5. Copper-silver ionization: F9-KB4',-2N'!3->3Z(43->!7'(JP/,Q!7->4(3>3>N!7-SS/,BQ39./,!
/9/74,-)/Q!(,/!3>Q4(99/)!->!'-4BK(4/,!93>/QM!RQ!/9/74,37(9!72,,/>4!3Q!(SS93/)!4-!4'/!/9/74,-)/Q1!
S-Q343./9*!7'(,N/)!7-SS/,!(>)!Q39./,! 3->Q!(,/! ,/9/(Q/)! 3>4-! 4'/!'-4BK(4/,!Q*Q4/JM!T'/!
7-JP3>(43->!-V!4'/Q/!4K-!J/4(9Q!S,-.3)/Q!(!Q3N>3V37(>4!Q*>/,N3QJ!-V!(>43J37,-P3(9!(743.34*M!
T'/! S-Q343./! 3->Q! P->)! 4-! >/N(43./! P(74/,3(9! @7/99! K(99A! Q34/Q1! )3Q,2S43>N! J/JP,(>/!
Q4,2742,/Q!(>)!9/()!4-!7/9929(,!)/(4'M!&*Q4/JQ!3>!K'37'!4'/!K(4/,!'(Q!Q7(93>N!S-4/>43(9!
(>)D-,!S[!9/./9Q!(P-./!<M6!(,/!S,-P9/J(437!)2/!4-!Q7(93>N!/9/74,-)/Q!(>)!S,/73S34(43>N!
7-SS/,!f!P-4'!-V!K'37'!9/>)!4-!Q3N>3V37(>49*!,/)27/)!/VV/743./>/QQM!
!!&2JJ(,*?!IVV/743./!4,/(4J/>4!K34'!9->NB4/,J!,/Q3)2(9!/VV/743./>/QQ!K'/>!-VV!(>)!'(Q!(!
,/9(43./9*!J-)/,(4/!*/(,9*!7-Q4!-V!4,/(4J/>4g!'-K/./,1!3>343(9!7(S34(9!/GS/>Q/!3Q!'3N'!(>)!S[!
'3N'/,! 4'(>! <M6! (>)! Q7(93>N! K(4/,! J(*! 93J34! /VV/743./>/QQ! (>)! 3>7,/(Q/! -S/,(43->(9!
J(3>4/>(>7/!(>)!7-Q4g!>-4!2Q/)!4-!4,/(4!4'/!7-9)!K(4/,!Q2SS9*1!K'37'!7(>!P/!(!Q-2,7/!-V!
Legionella!(JS93V37(43->g!9-7(9!,/Q4,3743->Q!->!7-SS/,!(>)D-,!Q39./,!)3Q7'(,N/!J(*!93J34!2Q/!-,!
/VV/743./>/QQ!(>)!4'/!S-4/>43(9!V-,!N(9.(>37!7-,,-Q3->!->!Q4//9!/G3Q4QM!(Copper is regulated 
under the EPA NPDWRs as a contaminant at an MCL of 1.3 mg/l with silver listed as a 
secondary (NSDWRs) contaminant at 0.10 mg/l.)!!

6. Chlorine Dioxide: _'9-,3>/!)3-G3)/!3Q!(!'3N'9*!,/(743./!N(Q!4'(4!,/()39*!)3QQ-9./Q!3>!
K(4/,!(>)!,/J(3>Q!(!4,2/!N(Q!3>!Q-9243->M!b4!)-/Q!>-4!Q3N>3V37(>49*!'*),-9*Z/!3>!K(4/,1!4'2Q!34!
,/4(3>Q!P3-73)(9!(743.34*!-./,!(!P,-()!S[!,(>N/M!b4Q!S,3J(,*!J-)/!-V!(743->!3Q!-G3)(43->1!
'-K/./,?!a)!34!)-/Q!>-4!,/(74!K34'!>(42,(99*!-772,,3>N!-,N(>37!7-JS-2>)Q!4-!V-,J!T[:Q1!b)!
3Q!>->B,/(743./!K34'!(JJ->3(!(>)!J-Q4!>34,-N/>B7->4(3>3>N!7-JS-2>)Q1!(>)!c)! 3Q! 9/QQ!
(NN,/QQ3./!4-!7-SS/,!(>)!Q4//9!4'(>!7'9-,3>/M!b4!'(Q!.3,(73)(9!(>)!QS-,(73)(9!(743.34*!(>)!'(Q!
P//>! Q'-K>! 4-! P/! /VV37(73-2Q! ->!Legionella1! (Q!K/99! (Q! /VV/743./! 3>! P3-V39JM! F-,!J-Q4!
S,(7437(9!K(4/,!4,/(4J/>4!)3Q3>V/743->!S2,S-Q/Q1!34!J2Q4!P/!N/>/,(4/)!->BQ34/!V-,!Q2PQ/e2/>4!
2Q/M! =,3-,! 4-! 4'/! >/K/,! /9/74,-7'/J37(9! J/4'-)-9-N3/Q! -V! N/>/,(43->! 4-)(*1! ->BQ34/!
N/>/,(43->! -V! 7'9-,3>/! )3-G3)/! K(Q! 7->Q3)/,/)! -Pa/743->(P9/! )2/! 4-! 4'/! >/7/QQ34*! 4-!
3>43J(4/9*!'(>)9/!4'/!'(Z(,)-2Q!7'/J37(9!,/(74(>4QM!T'/!S(78(N/)!Q*Q4/JQ!V-,!7'9-,3>/!
)3-G3)/!S,-)2743->!(.(39(P9/!4-)(*!'(./!/93J3>(4/)!4'3Q!J(a-,!-Pa/743->M!
!!&2JJ(,*?!_'9-,3>/!)3-G3)/!3Q!(>!/VV/743./!4,/(4J/>4!V-,!Legionella!(>)!P3-V39J!(4!9/./9Q!
(Q!9-K!(Q!6M$!JND9!K34'!J3>3J(9!-Pa/743->Qg!'-K/./,1! 34!J2Q4!P/!N/>/,(4/)!->BQ34/!(>)!
4,/(4J/>4!7-Q4!J(*!P/!(!7->Q3)/,(43->M!@_'9-,3>/!)3-G3)/1!(Q!_9`$1!3Q!,/N29(4/)!2>)/,!I=R!
l=;O0Q!(Q!(!)3Q3>V/74(>4!(4!(>!:_X!-V!6M<!JND9M!_'9-,34/1!(!)3Q3>V/743->!P*S,-)2741!3Q!
,/N29(4/)!(4!(>!:_X!-V!"M6!JND9MA!
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Note on!Monochloramine: T'/!2Q/!-V!J->-7'9-,(J3>/!(Q!(!P3-73)/!3>!J2>373S(9!K(4/,!
Q*Q4/JQ! '(Q! S,-./>! J-,/! /VV/743./! 4'(>! 7'9-,3>/! (>)! 3Q! 72,,/>49*! 3>! 2Q/! P*! $#]! -V!
J2>373S(9343/QM!b4!3Q!J-,/!Q4(P9/!4'(>!7'9-,3>/!(>)!S,-)27/Q!V/K/,!)3Q3>V/743->!P*S,-)274Q!
@;U=QAM!b>!())343->1!V3/9)!/S3)/J3-9-N37!)(4(!7-,,/9(4/Q!K/99!K34'!,/)2743->Q!-V!Legionella!3>!
S-4(P9/!K(4/,!Q*Q4/JQ!4,/(4/)!K34'!J->-7'9-,(J3>/!@Chapter 79, ASM Press book on 
Legionella, 2002AM!(Chloramines, as Cl2, are regulated as an EPA NPDWRs disinfectant at 
an MCL of 4 mg/l.) 

Note on EPA Drinking Water Standards?! T'/! l(43->(9! =,3J(,*! ;,3>83>N! O(4/,!
0/N29(43->Q!@l=;O0A!(,/!9/N(99*!/>V-,7/(P9/!Q4(>)(,)Q!4'(4!(SS9*!4-!S2P937!),3>83>N!K(4/,!
Q*Q4/JQM!T'/Q/!Q4(>)(,)Q!S,-4/74!S2P937!'/(94'!P*!93J343>N!4'/!9/./9Q!-V!7->4(J3>(>4Q!3>!
),3>83>N!K(4/,M!T'/!l(43->(9!&/7->)(,*!;,3>83>N!O(4/,!0/N29(43->Q!@l&;O0A!(,/!>->B!
/>V-,7/(P9/!N23)/93>/Q!,/N29(43>N!7->4(J3>(>4Q!4'(4!J(*!7(2Q/!7-QJ/437!/VV/74Q!@Q27'!(Q!
Q83>!-,!4--4'!)3Q7-9-,(43->A!-,!(/Q4'/437!/VV/74Q!@Q27'!(Q!4(Q4/1!-)-,!-,!7-9-,A!3>!),3>83>N!
K(4/,M!T'/!I=R!,/7-JJ/>)Q!Q/7->)(,*!Q4(>)(,)Q!4-!K(4/,!Q*Q4/JQ1!P24!)-/Q!>-4!,/e23,/!
4'/!Q*Q4/JQ!4-!7-JS9*M!&4(4/!;/S(,4J/>4Q!-V!I>.3,->J/>4(9!0/Q-2,7/Q!@-,!=,-4/743->A!(,/!
,/QS->Q3P9/! 4-! />V-,7/! 4'/! S,3J(,*! Q4(>)(,)Q! (>)! J(*! 7'--Q/! 4-! ()-S4! Q/7->)(,*!
Q4(>)(,)Q!(Q!/>V-,7/(P9/M!T'/!(SS937(P3934*!-V!4'/Q/!Q4(>)(,)Q!4-!S-3>4!-V!/>4,*!@=`IA!-,!
S-3>4!-V!2Q/!@=`dA!4,/(4J/>4!4/7'>-9-N3/Q!3>!>->BS2P937!K(4/,!Q*Q4/JQ!@/MNM1!'/(94'7(,/!
V(739343/Q!2Q3>N!(!J2>373S(9!K(4/,!Q2SS9*A!3Q!(>!2>,/Q-9./)!3QQ2/!(>)!Q'-29)!P/!7->Q3)/,/)!
K'/>!/.(92(43>N!4,/(4J/>4!-S43->QM!R4!S,/Q/>41!Q4(4/Q!(,/!4(83>N!.(,3-2Q!(SS,-(7'/Q!4-!>->!
S2P937!),3>83>N!K(4/,!)3Q4,3P243->!Q*Q4/JQ!K34'3>!V(739343/QM!T'/Q/!,(>N/!V,-J!>-!3>.-9./J/>4!
(4!(99!4-!V299!,/e23,/J/>4!-V!4'/!2Q/!-V!S,-)274Q!7/,43V3/)!2>)/,!Rl&b!Q4(>)(,)QM!&-J/!Q4(4/Q!
,/e23,/!4'/3,!>->BS2P937!K(4/,!Q*Q4/JQ!(SS9*3>N!4,/(4J/>4!4/7'>-9-N3/Q!4-!7-JS9*!K34'!(!
.(,3/4*! -V! ,/N29(43->Q! 3>792)3>N! S/,J3443>N! (>)! -4'/,! ,/S-,43>N! ,/e23,/J/>4QM! T'/Q/!
,/N29(43->Q!)-!>-4!(SS9*!4-!S,-7/QQ1!7--93>N!4-K/,Q1!-,!-4'/,!>->BS-4(P9/!K(4/,!Q*Q4/JQM!
F(739343/Q!Q'-29)!7/,4(3>9*!/.(92(4/!4'/3,!Q4(4/!,/e23,/J/>4Q!K'/>!7->Q3)/,3>N!4,/(4J/>4!
4/7'>-9-N3/QM!

R9->N!K34'!(>*!)3Q3>V/743->!J/4'-)Q!-V!4,/(4J/>4!2Q/)1!4'/!V-99-K3>N!(,/!,/7-JJ/>)(43->Q!
(>)!Q-2>)!S,(7437/Q!4-!'/9S!J(>(N/!(>)!,/)27/!4'/!3>73)/>7/!-V!Legionella!7->4(J3>(43->!
K34'3>!)-J/Q437!S92JP3>N!@'-4!(>)!7-9)A!K(4/,!Q*Q4/JQ?!

!! 0/)27/!)/()9/NQ!@Q4(N>(>4!93>/Q!(>)!Q42PQA!3>!4'/!Q*Q4/J!"
!! _9/(>!(>)!3>QS/74!'-4!K(4/,!4(>8Q!,/N29(,9*!f!(>>2(99*!(Q!(!J3>3J2J!"
!! _->43>2(99*!,2>!'-4!K(4/,!73,729(43->!S2JSQ!f!(.-3)!,/7*793>N!4-!J3G3>N!.(9./Q!->9*1"
!! &4-,/!'-4!K(4/,!(4!(!J3>3J2J!4/JS/,(42,/!-V!C6-_!@"%6-FA!(>)!)/93./,!4-!4'/!4(SQ!(4!(!
J3>3J2J!4/JS/,(42,/!-V!#6-_!@"$$-FA1 

!! &4-,/!(>)!)3Q4,3P24/!4'/!7-9)!)-J/Q437!K(4/,!P/9-K!$6-_!@C<-FA!f!3V!>-4!S-QQ3P9/1!4'/>!
7->Q3)/,!J->34-,3>N!V-,!Legionella!(>)!2Q3>N!(!)3Q3>V/743->!Q*Q4/J!3V!Legionella!(,/!>-4!
2>)/,!7->4,-91 

!! F92Q'!4'/!/>43,/!K(4/,!Q*Q4/J!->!(!,/N29(,!P(Q3Q1"
!! _->Q3)/,!,-243>/!S-4(P9/!K(4/,!4,/(4J/>4Q!f!3>792)3>N!4'/!2Q/!-V!(SS,-./)!P3-73)/QM"
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V. Cooling Towers:  Water Treatment & Legionnaires’ Disease!

_--93>N! 4-K/,Q! (>)! /.(S-,(43./! 7->)/>Q/,Q! '(./! 4'/! S-4/>43(9! 4-! )/./9-S! 3>V/743-2Q!
7->7/>4,(43->Q!-V!LegionellaM!!T'/Q/!Q*Q4/JQ!7(>!S,-.3)/!4'/!V(.-,(P9/!7->)343->Q!V-,!4'/!
N,-K4'!(>)!(JS93V37(43->!-V!J(>*!J37,--,N(>3QJQ1!3>792)3>N!LegionellaM!!T-K/,!),3V4!@K(4/,!
9-QQA!P/7-J/Q!4'/!J3Q4!-,!(/,-Q-9!4'(4!7(>!4,(>QJ34!S-4/>43(99*!3>V/743-2Q!LegionellaM!!T'/!
/.(S-,(43./!@7--93>NA!S,-7/QQ!7(2Q/Q!J(8/2S!K(4/,P-,>/!7->Q4342/>4Q1!(Q!K/99!(Q!Q*Q4/J!
K(4/,!7->Q4342/>4Q1!4-!7->7/>4,(4/!@3M/M1!,/J(3>!3>!4'/!4-K/,!9--S!(77-,)3>N!4-!7*79/Q!-V!
7->7/>4,(43->AM!T'/!,/73,729(43>N!K(4/,YQ!,/4/>43->!@,/Q3)/>7/A!43J/!3>!4'/!K(4/,!9--S!(99-KQ!
V-,!3>7,/(Q/)!N,-K4'!(>)!,/S,-)2743->!-V!-,N(>3QJQM!O(,J!K(4/,!4/JS/,(42,/Q1!(9->N!K34'!
4'/!S,/Q/>7/!-V!7-,,-Q3->!P*BS,-)274Q1!-4'/,!)/S-Q34Q!(>)!Q/)3J/>4!)/P,3Q1!V2,4'/,!S,-J-4/!
P3-V39J!(>)!S,-.3)/!Legionella!(>!3)/(9!/>.3,->J/>4!V-,!N,-K4'!(>)!(JS93V37(43->M!

Water Chemistry & System Maintenance!Q'-29)!P/!K/99!7->4,-99/)!3>!4'/Q/!Q*Q4/JQM!T'/!
7'/J37(9! 4,/(4J/>4! -Pa/743./Q! -V! (>*! S,2)/>4!K(4/,! 4,/(4J/>4! S,-N,(J! (,/! 4-! ,/)27/!
7-,,-Q3->1!)/S-Q34Q1!(>)!J37,-P3-9-N37(9!V-293>NM!T'/Q/!Q(J/!S,(7437/Q!K399!(9Q-!Q3N>3V37(>49*!
7->4,3P24/!4-!4'/!7->4,-9!-V!Legionella!N,-K4'!(>)!(JS93V37(43->M!_--93>N!4-K/,!Q*Q4/JQ!
(QQ-73(4/)!K34'!3>/VV/743./!K(4/,!4,/(4J/>4!S,(7437/Q!(>)D-,!>/N9/74!7/,4(3>9*!S,/Q/>4!(!
N,/(4/,! 938/93'--)! -V! '(,P-,3>N! S-4/>43(99*! 3>V/743-2Q! LegionellaM! ! [-K/./,1! '3N'! @/./>!
3>V/743-2QA!9/./9Q!-V!Legionella!'(./!P//>!V-2>)!3>!-4'/,K3Q/!K/99BJ(3>4(3>/)!(>)!-S/,(4/)!
4-K/,! Q*Q4/JQM! T/Q43>N! S/,V-,J/)! ->! "55C! 7--93>N! 4-K/,! Q(JS9/Q! V,-J! ,-243>/9*!
J(3>4(3>/)!4-K/,!Q*Q4/JQ!@+39S3>1!/4!(9M1!"HH#A!Q'-K/)!4'(4!Legionella!K(Q!>-4!V-2>)!4-!P/!
2P3e234-2Q!3>!Q27'!Q*Q4/JQ?!%C]!-V!4'/!Q(JS9/Q!'()!>-!)/4/74(P9/!Legionella1!H6]!-V!4'/!
Q(JS9/Q!'()!9/QQ!4'(>!-,!/e2(9!4-!$66!J-,S'-9-N37(99*!3>4(74!LegionellaDJ9!(>)!->9*!5]!
'()!7-2>4Q!/G7//)3>N!"666!J-,S'-9-N37(99*!3>4(74!LegionellaDJ9M!

! Biocide Treatments!S9(*!(!J(a-,!,-9/!3>!J37,-P3-9-N37(9!7->4,-9!S,-N,(JQ1!3>792)3>N!4'/!
7->4,-9! -V! LegionellaM! ! [-K/./,1! P3-73)/! 4,/(4J/>4Q! )-! >-4! N/>/,(99*! 4(,N/4! QS/73V37!
J37,-P3(9!-,N(>3QJQ1!>-,!(,/!4'/*!"66]!/VV37(73-2QM!!b>!4'/!7(Q/!-V!Legionella!7->4,-91!34!
J2Q4!P/!Q4,/QQ/)!4'(4!4'/!/VV37(7*!-V!(>*!QS/73V37!P3-73)/!7(>!->9*!P/!)/4/,J3>/)!P*!4/Q43>N!
V-,!4'/!S,/Q/>7/!-V!Legionella!3>!4'/!V3/9)!2>)/,!(742(9!-S/,(43>N!7->)343->QM!I>.3,->J/>4(9!
Legionella! 7(>>-4! P/! ,/S,-)27/)! 3>! 4'/! 9(P-,(4-,*! V,-J! 72942,/BN,-K>! -,N(>3QJQM!
T'/,/V-,/1!9(P-,(4-,*!4,3(9Q!Q'-29)!>-4!P/!,/93/)!2S->!/G792Q3./9*!V-,!S,--V!-V!(!P3-73)/YQ!
/VV37(7*!(N(3>Q4!LegionellaM!!b>!())343->1!T-4(9!U(74/,3(9!_-2>4Q!@TU_A!-V!(!7--93>N!K(4/,!
Q*Q4/J!Q'-29)!>-4!P/!,/93/)!2S->!V-,!(>*!)/V3>343./!7-,,/9(43->!4-!Legionella!7-2>4Q1!7->4,-9!
-,!)3Q/(Q/!,3Q8M!!X/N3->>(3,/QY!)3Q/(Q/!'(Q!P//>!(QQ-73(4/)!K34'!Q*Q4/JQ!K'/,/!4'/!4-4(9!
P(74/,3(9!7-2>4!K(Q!./,*!9-K1!*/4!Legionella!7-2>4Q!'3N'M!&*Q4/JQ!'(./!(9Q-!P//>!V-2>)!4-!
'(./!./,*!'3N'!4-4(9!P(74/,3(9!7-2>4Q1!*/4!./,*!9-K!(>)!/./>!Z/,-!Legionella!7-2>4QM!

! Biodispersants!S9(*!(>!3JS-,4(>4!,-9/!3>!J37,-P3-9-N37(9!7->4,-9!S,-N,(JQ1!S(,43729(,9*!
(N(3>Q4!LegionellaM!T'/Q/!7'/J37(9Q!(74!4-!9--Q/>!J37,-P3(9!)/S-Q34Q!@Q93J/1!Q92)N/Q1!/47MA!
(>)!S,-J-4/!Q*Q4/J!79/(>93>/QQM!U3-)3QS/,Q(>4Q!S,-J-4/!P3-73)/!S/>/4,(43->!-V!P3-V39J!(>)!
/>'(>7/!4'/!/VV/743./>/QQ!-V!P3-73)/QM!!U3-V39J!3Q!-V4/>!Q//>!(Q!4'/!Q93J/!9(*/,!->!Q2,V(7/Q!
3>!7->4(74!K34'!K(4/,M!Legionella!V9-2,3Q'!K34'3>!P3-V39J!Q3>7/!34!3Q!>24,3/>4B,37'!(>)!7->4(3>Q!(!
)3./,Q/!S-S29(43->!-V!J37,-P3-4(1!3>792)3>N!(J-/P(/!(>)!-4'/,!S,-4-Z-(M!RQ!-SS-Q/)!4-!
P/3>N!V,//9*!Q2QS/>)/)!@S9(>84->37A!3>!4'/!P298!K(4/,1!P3-V39J!Legionella!(>)!Legionella!
K34'3>!S,-4-Z-(!(,/!S,-4/74/)!V,-J!7->7/>4,(43->Q!-V!P3-73)/!(>)D-,!-4'/,!/>.3,->J/>4(9!
7->)343->Q!4'(4!K-29)!-4'/,K3Q/!8399!-,!3>'3P34!4'/JM!
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U3-)3QS/,Q(>4Q!Q'-29)!>-4!P/!2Q/)!(9->/!3>!J37,-P3-9-N37(9!-,!Legionella!7->4,-9!S,-N,(JQ!
K34'-24!(9Q-!2Q3>N!P3-73)/QM!b>!4'/3,!.(,3-2Q!J-)/Q!-V!(743->1!P3-)3QS/,Q(>4Q!J(*!9--Q/>!
(>)!V,//!9(,N/!(J-2>4Q!-V!P3-V39J!,/9(4/)!P(74/,3(!@3>792)3>N!LegionellaA!3>4-!4'/!P298!K(4/,M!
T'/Q/! P(74/,3(! J(*! P/! .3(P9/! (>)! @>-K! 3>! 4'/! P298! K(4/,A! '(./! 4'/! S-4/>43(9! 4-! P/!
4,(>QJ344/)! V,-J! 4'/! 4-K/,! (>)! S-Q/! (>! X;! '/(94'! ,3Q8M! U3-)3QS/,Q(>4Q! (,/!J/(>4! 4-!
Q2SS9/J/>4!(>)!/>'(>7/!4'/!S/,V-,J(>7/!-V!P3-73)/Q1!>-4!,/S9(7/!-,!Q/,./!(Q!(>!(94/,>(4/!
4-!4'/!2Q/!-V!P3-73)/M!

Cooling Tower Disinfection!V-,!4'/!S2,S-Q/!-V!Legionella!7->4,-9!(>)!)3Q/(Q/!S,/./>43->!
3Q!N/>/,(99*!,/7-JJ/>)/)!(Q?!

!! :(3>4/>(>7/!(743->Q!V-,!Q4(,42S1!S-Q4!9(*B2S!-,!,/N29(,9*!Q7'/)29/)!4-K/,!79/(>3>Ng!
!! _-,,/743./!S,/./>43->!(>)!7->4,-9!(743->Q!V-99-K3>N!Q*Q4/J!@4-K/,A!Legionella!Q(JS93>N!
! K34'!/9/.(4/)!7-2>4Qg!(>)!
!! 0/e23,/)!(743->Q!V-99-K3>N!(!7->V3,J/)!-,!Q2QS/74/)!Q*Q4/J!X;!7(Q/M!

T'/! V-99-K3>N! 3Q! (>! (PP,/.3(43->! -V! 4'/! /J/,N/>7*! 7--93>N! 4-K/,! )3Q3>V/743->!J/4'-)!
)/Q7,3P/)!P*!4'/!_/>4/,Q!V-,!;3Q/(Q/!_->4,-9!(>)!=,/./>43->!@_;_A1!"HHEM!T'3Q!S,-7/)2,/!
3Q!2Q2(99*!2Q/)!3V!4'/,/!3Q!Q2QS373->!4'(4!4'/!4-K/,!J(*!'(./!P//>!4'/!Q-2,7/!-V!/GS-Q2,/!
V-,!(!7(Q/!-V!X/N3->>(3,/QY!)3Q/(Q/M!T'/!7-JS9/4/!J/4'-)-9-N*!Q'-29)!P/!S,/.3/K/)!V-,!(!
V299!2>)/,Q4(>)3>N!-V!4'/!_;_!S,-7/)2,/M!b4!Q'-29)!P/!>-4/)1!'-K/./,1!4'(4!J-Q4!7--93>N!
4-K/,!(>)!K(4/,!4,/(4J/>4!/GS/,4Q!)3VV/,!K34'!,/QS/74!4-!4'/!7'9-,3>/!9/./9Q!,/7-JJ/>)/)!
(>)!4'/!,-243>/!V,/e2/>7*!-V!2Q3>N!4'3Q!4*S/!)3Q3>V/743->1!)2/!4-!4'/!7-,,-Q3./!@)(J(N/A!
S-4/>43(9! -V! 7'9-,3>/! 4-! Q*Q4/J! J(4/,3(9Q! -V! 7->Q4,2743->M! +23)/93>/Q! /Q4(P93Q'/)! P*!
R&[0RI! @$666A!(>)!P*!_Tb! @4'/!_--93>N!T/7'>-9-N*! b>Q43424/A! @"HHCA!Q'-29)!(9Q-!P/!
7->Q294/)M!

1. &'24!-VV!4'/!7--93>N!4-K/,!V(>Qg!
2. m//S!J(8/2S!K(4/,!.(9./Q!-S/>!(>)!4'/!73,729(43->!S2JSQ!-S/,(43>Ng!
3. _9-Q/!-24)--,!(3,!3>4(8/!./>4Q!9-7(4/)!K34'3>!56!J/4/,Q!-V!4'/!7--93>N!4-K/,g!
4. R7'3/./!(>!3>343(9!V,//!,/Q3)2(9!7'9-,3>/!@F0_A!-V!(4!9/(Q4!#6!JNDXg!
5. R))!(!)3QS/,Q(>4!4-!4-K/,!K(4/,!K34'3>!"#!J3>24/Q!-V!7'9-,3>/!())343->1!4'/>!J(3>4(3>!"6!
! JNDX!F0_!V-,!$%!'-2,Qg!

6. ;,(3>!(>)!,/V399!4'/!Q*Q4/J1!4'/>!,/S/(4!Q4/SQ!%!(>)!#!(4!9/(Q4!->7/!4-!,/J-./!(99!.3Q3P9/!
! (9N(/B938/!V39Jg!

7. dQ3>N!(!P,2Q'!(>)!K(4/,!'-Q/1!4'-,-2N'9*!79/(>!(99!K(4/,B7->4(74!(,/(Q1!3>792)3>N!4'/!
! P(Q3>1!Q2JS1!V3991!QS,(*!>-ZZ9/Q1!(>)!V3443>NQg!

8. _3,729(4/!"6!JNDX!F0_!V-,!->/!'-2,1!4'/>!V92Q'!4'/!Q*Q4/J!2>439!V,//!-V!(99!Q/)3J/>4g 
9. 0/V399!4'/!Q*Q4/J!K34'!79/(>!K(4/,!(>)!,/42,>!4-!Q/,.37/M!
!
Note?!b4!3Q!N/>/,(99*!,/7-JJ/>)/)!4-)(*!4'(4!)3QS/,Q(>4B7'9-,3>(43->!@->9*A!)3Q3>V/743->!
S,-7/)2,/Q!V-,!Legionella!(9Q-!3>792)/!(!V3>(9!Q4/S!J(G3J2J!)-Q3>N!@S/,!I=R!9(P/9A!-V!(!
>->-G3)3Z3>N!(>43J37,-P3(9!7-JP3>(43->!f!/34'/,!(!Q*>/,N3Q437!7-JP3>(43->!3>!->/!S,-)274!
-,!4K-!Q/S(,(4/9*!(SS93/)!S,-)274QM!!
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VI. Cooling Towers and Legionella: Objectives and Guidelines!

Cooling Tower Legionella Objectives – Minimizing Counts & Transmission!
U/7(2Q/! -V! 4'/! S-4/>43(9! V-,! (>*! 7--93>N! 4-K/,! 4-! '(,P-,1! (JS93V*! (>)! 4-! )3QQ/J3>(4/!
Legionella1!7->4,-9!J/(Q2,/Q!>//)!4-!P/!7->Q3)/,/)!V-,!(99!7--93>N!4-K/,!(>)!/.(S-,(43./!
7->)/>Q/,!-S/,(43->QM!Legionella!7->4,-9!J/(Q2,/Q!Q'-29)!/>7-JS(QQ!4K-!-Pa/743./Q?!!

1. Minimizing Legionella Counts in Cooling Towers:!=,(7437(99*!8//S3>N!Legionella!
P/9-K!)/4/74(P9/!9/./9Q!3>!/./,*!7--93>N!4-K/,!Q*Q4/J!(4!(99!43J/Q!3Q!>-4!V/(Q3P9/!(>)!Q'-29)!
>-4!P/!/GS/74/)M![-K/./,1!S,(7437/Q!(>)!S,/7(243->Q!4-!minimize!Legionella!3>!7--93>N!
4-K/,Q!(,/!,/(Q->(P9/!(>)!Q'-29)!P/!(>!->N-3>N!7->4,-9!/VV-,4M!!:(>*!-V!4'/!J/(Q2,/Q!4'(4!
(,/!N/>/,(99*!,/7-JJ/>)/)!V-,!Legionella!7->4,-9!3>!7--93>N!4-K/,Q!(,/!(9Q-!,/7-JJ/>)/)!
V-,!4'/!/VV373/>4!-S/,(43->!(>)!S,-S/,!J(3>4/>(>7/!-V!(!7--93>N!4-K/,!Q*Q4/J!(>)!3>792)/?!

!! =,-S/,!;/Q3N>!
!! =/,3-)37!_9/(>3>N!
!! 0/N29(,!:(3>4/>(>7/!
!! IVV/743./!O(4/,!T,/(4J/>4!
b>! 7-JP3>(43->1! 4'/Q/!J/(Q2,/Q! N/>/,(99*!J3>3J3Z/!Legionella! 7-2>4Q! 3>! (! 4-K/,1! P24!
7(>>-4!P/!/GS/74/)!4-!/93J3>(4/!4'/J!/>43,/9*!3>!/./,*!Q*Q4/JM!I./>!S,-S/,9*!J(3>4(3>/)!
(>)!-S/,(4/)!7--93>N!4-K/,Q!'(./!P//>!V-2>)!4-!'(./!'3N'!Legionella!7-2>4QM!

2. Minimizing Legionella Transmission from Cooling Towers to People: :3>3J3Z3>N!
4,(>QJ3QQ3->!V,-J!4'/!4-K/,!4-!(!'-Q4!3Q!4'/!Q/7->)!,/QS->Q3P9/!J/(Q2,/!3>!,/)273>N!,3Q8!-V!
X;1!(N(3>! ,/7-N>3Z3>N! 4'(4! 4'/,/!(,/!>-!N2(,(>4//Q! 4-! 8//S3>N!(! 4-K/,! Q*Q4/J!"66]!
LegionellaBV,//M!T'/!V-99-K3>N!7->Q3)/,(43->Q!Q'-29)!P/!J()/?!

!! :3>3J3Z/!T-K/,!;,3V4!K34'!S,-S/,!(>)!K/99!J(3>4(3>/)!/93J3>(4-,Q!
!! X-7(4/!T-K/,!4-!8//S!),3V4!V,-J!(3,!3>4(8/!S(4'K(*Q!4-!S-4/>43(9!'-Q4Q!
!! X-7(4/!T-K/,!4-!8//S!-24Q3)/!Q-2,7/Q!-V!S9(>4!93V/!-,!>24,3/>4Q!V,-J!/>4,*!!
!! dQ/!-V!(SS,-S,3(4/!J(Q8Q!-,!,/QS3,(4-,Q!P*!K-,8/,Q!-,!-4'/,Q!Q2Pa/74!4-!),3V4!

Design Guidelines for Cooling Towers and Evaporative Condensers!Q'-29)!4(8/!4'/!
V-99-K3>N! 3>4-! 7->Q3)/,(43-> 4-! J3>3J3Z/! Legionella! 7-2>4Q! 3>! 4'/! 4-K/,! (>)!J3>3J3Z/!
4,(>QJ3QQ3->!-V!Legionella!V,-J!4-K/,!4-!S/-S9/?!

1. T-K/,!9-7(43->!Q'-29)!7->Q3)/,!S,/.(393>N!K3>)Q!(>)!S,-G3J343/Q!K34'!,/QS/74!4-!S/-S9/!
S-S29(43->Q!@S(,43729(,9*!(4B,3Q8!S-S29(43->QA1!P239)3>N!(3,!3>4(8/Q!(>)!Q2,,-2>)3>N!2>34QM!

2. T-K/,!9-7(43->!Q'-29)!7->Q3)/,!S,/.(393>N!K3>)Q!(>)!S,-G3J343/Q!K'37'!7-29)!3>4,-)27/!
P(74/,3(9!>24,3/>4!Q-2,7/Q!3>4-!4'/!4-K/,!@8347'/>!/G'(2Q4Q1!3>)2Q4,3(9!S,-7/QQ/Q1!/47MAM!!

3. &'3/9)!-,!7-./,!7-9)BK(4/,!P(Q3>Q1!)3Q4,3P243->!)/783>N1!(>)!-4'/,!K/4!Q2,V(7/Q!V,-J!
Q2>93N'4!4-!S,/./>4!(9N(/!N,-K4'!3>!P3-V39JQM!

4. :(4/,3(9Q!-V!7->Q4,2743->!Q'-29)!P/!QJ--4'!(>)!>->BS-,-2QM!
5. O(4/,!)3Q4,3P243->!S3S3>N!Q'-29)?!(A!P/!(Q!Q3JS9/!(Q!S-QQ3P9/!f!(.-3)3>N!)/()9/NQ1!

Q4(N>(>4!93>/Q!(>)!9--SQ!4'(4!(,/!)3VV37294!4-!),(3>1!PA!S,-J-4/!/VV/743./!V9-K!4',-2N'!4'/!
/>43,/!Q*Q4/J!f!24393Z3>N!/e2(93Z(43->!93>/Q!K'/>!>/7/QQ(,*M!
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6. T-K/,Q!Q'-29)!P/!/(Q39*!(77/QQ3P9/!V-,!3>QS/743->1!Q(JS93>N1!79/(>3>N!(>)!)3Q3>V/743>NM!
7. T'/!Q*Q4/J!Q'-29)!P/!)/Q3N>/)!4-!P/!7-JS9/4/9*!),(3>/)!-,!S2JS/)!-24M!
8. =,-.3Q3->Q!Q'-29)!P/!J()/!4-!/VV/743./9*!)-Q/1!J->34-,!(>)!7->4,-9!(!K(4/,!4,/(4J/>4!

S,-N,(J1!3>792)3>N?!(A!3>'3P34-,!(>)!P3-73)/DQ!7'/J37(9!3>a/743->1!PA!K(4/,!Q(JS93>N1!7A!
7-,,-Q3->!7-2S->!Q(JS93>N1!(>)!)A!/VV/743./!P9//)!(>)!7->4,-9!S-3>4QM!

9. [3N'!/VV373/>7*!),3V4!/93J3>(4-,Q!Q'-29)!P/!2Q/)!(>)!J(3>4(3>/)M!
10. !F394/,/)!K(4/,1!4,/(4/)!K34'!4,(7/!@-,!N,/(4/,A!'(9-N/>!,/Q3)2(91!Q'-29)!P/!2Q/)!(Q!4-K/,!
J(8/B2SM!

11. !:2943S9/B7/99!4-K/,!P(Q3>Q!Q'-29)!P/!)/Q3N>/)!Q27'!4'(4!/(7'!7/99!(>)!P(Q3>!7(>!P/!
3Q-9(4/)1!K'39/!4'/!-4'/,!7/99Q!,/J(3>!3>!-S/,(43->M!

12. !T'/! 4-K/,! Q*Q4/JYQ! 4-4(9! -S/,(43>N! .-92J/! Q'-29)! P/! 8>-K>! V-,! S,-S/,! 7'/J37(9!
)-Q3>N1!S(,43729(,9*!4'(4!-V!P3-73)/!(>)!)3QS/,Q(>4!4,/(4J/>4QM!

Figure 4! Q'-KQ! 4'/! S'*Q37(9! (>)! J/7'(>37(9! ,/9(43->Q'3S! -V! (! 7--93>N! 4-K/,! 4-! 34Q!
(QQ-73(4/)![hR_!/e23SJ/>4!(>)!4'/!S-4/>43(9!4,(>QJ3QQ3->!-V!Legionella!K34'3>!4'/!Q*Q4/J!
4-!(>!-VV37/!-,!-4'/,!V(73934*!P239)3>N!(3,!Q2SS9*M!b4!Q'-29)!P/!79/(,!V,-J!4'3Q!N,(S'37!K'*!
J(>*!-V!4'/!7--93>N!4-K/,!)/Q3N>!(>)!-S/,(43->(9!,/7-JJ/>)(43->Q!(,/!J()/!K34'!,/QS/74!
4-!Legionella!7->4,-9!(>)!J3>3J3Z3>N!4'/!,3Q8Q!-V!X;!4,(>QJ3QQ3->M!!

Figure 4: HVAC and Legionella Transmission 

 
Note: F3N2,/!%!3Q!7-2,4/Q*!-V!:/)Q7(S/n!(4!'44S?DDKKKMJ/)Q7(S/M7-J!

http://www.medscape.com/
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Operational Guidelines for Cooling Towers and Evaporative Condensers!Q'-29)!4(8/!
4'/!V-99-K3>N!3>4-!7->Q3)/,(43-> 4-!J3>3J3Z/!Legionella!7-2>4Q!3>!4'/!4-K/,!(>)!J3>3J3Z/!
4,(>QJ3QQ3->!-V!Legionella!V,-J!4-K/,!4-!S/-S9/?!

1. _9/(>!4-K/,!(>)!)3Q3>V/74!P/V-,/!Q4(,4B2S1!/QS/73(99*!>/K!Q*Q4/J!Q4(,4B2S1!(>)!(V4/,!(>*!
9->N!Q'24)-K>!S/,3-)!@N,/(4/,!4'(>!$!4-!%!K//8QAM 

2. T,/(4!K(4/,!V-,!7->4,-9!-V!7-,,-Q3->1!Q7(9/1!V-293>N!(>)!J37,--,N(>3QJQM 
3. IQ4(P93Q'!(!J(3>4/>(>7/!S9(>!(>)!9-N!(99!(743.343/Q1!3>792)3>N!4'/!7'/J37(9!4,/(4J/>4!
S,-N,(JYQ!)-Q(N/Q1!Q/,.37/Q!(>)!,/Q294QM 

4. :(3>4(3>!(99!),3V4!@J3Q4A!/93J3>(4-,Q!3>!/VV373/>4!(>)!S,-S/,!-S/,(43>N!7->)343->!(Q!K/99!(Q!
4'/!-S/,(43->Q!-V!V(>Q!4'(4!(VV/74!),3V4!S,-)2743->QM 

5. bV! )/()9/NQ! 3>! 4'/! S3S3>N! Q*Q4/J! /G3Q4! (>)! 7(>>-4! P/! ,/J-./)1! P9-K! 4'/J! )-K>!
,/N29(,9*!f!S(,43729(,9*!(V4/,!P3-73)/!4,/(4J/>4Q!(>)!79/(>3>NQM 

6. IG/,73Q/!(99!.(9./Q!3>!4'/!Q*Q4/J!S/,3-)37(99*!P*!-S/>3>N!(>)!79-Q3>N!4'/J!V299*M 
7. _9/(>!4'/!P(Q3>!K'/>!Q93J/1!(9N(/1!-,!)3,4!(,/!.3Q3P9/M 
8. U9-K!)-K>!)3,/74!V,//!7--93>N!@7'399/)!K(4/,A!,3Q/,Q!K//89*M 
9. T'-,-2N'9*!V92Q'!(>)!79/(>!4'/!/>43,/!Q*Q4/J!(4!9/(Q4!->7/!@S,/V/,(P9*!4K37/A!(!*/(,!f!
(>)!3>792)/!(>!-G3)3Z3>N!)3Q3>V/743->!P/V-,/!(>)!(V4/,!/(7'!79/(>3>NM 

10.  O'/,/!(!7--93>N!4-K/,!3Q!-24!-V!2Q/1!34!Q'-29)!P/!),(3>/)!(>)!8/S4!),*M 

How Much Halogen?!:(>*1!3>792)3>N!`&[R!(>)!_Tb1!,/7-JJ/>)!7->43>2-2Q!V//)!-V!
7'9-,3>/!-,!P,-J3>/!4-!/VV/74!7->4,-9!-V!Legionella!3>!7--93>N!4-K/,!Q*Q4/JQM![-K/./,1!4'/,/!
3Q! >-4! (! 7->Q/>Q2Q! ,/7-JJ/>)(43->! ->! 4'/! @V,//A! '(9-N/>! 9/./9! 4-!J(3>4(3>! 3>! 4'/Q/!
Q*Q4/JQM!T'/!`&[R!T/7'>37(9!:(>2(9!Q4(4/Q!4'(4!J(3>4(3>3>N!9/QQ!4'(>!"M6!JNDX!V,//!
7'9-,3>/!-,!P,-J3>/!@K34'!7->43>2-2Q!V//)A!J(*!>-4!P/!/>-2N'!4-!7->4,-9!Legionella1!K'39/!
J-,/!4'(>!"!JNDX!J(*!P/!7-,,-Q3./M!_Tb!,/7-JJ/>)Q!6M#!4-!"M6!JNDX!V,//!'(9-N/>M!
R!,/(93Q437!(SS,-(7'!K-29)!P/!4-!/Q4(P93Q'!(!V,//!'(9-N/>!9/./9!P(Q/)!->!(>!/.(92(43->!-V!
4'/!\4/7'>37(9!QS/73V37Q^!V-,!/(7'!Q*Q4/J1!(>)!3>792)/!4'/!V-99-K3>N!7->Q3)/,(43->Q?!

!! &*Q4/J!J(4/,3(9Q!-V!7->Q4,2743->!(>)!Q/>Q343.34*!4-!-G3)(>4!7-,,-Q3->!-,!(44(781!

!! O(4/,!7'/J3Q4,*!@3>)37/QA!(>)!7-,,-Q3->!S-4/>43(9!V-,!4'/!Q*Q4/J1!

!! _-,,-Q3->!7->4,-9!'3Q4-,*1!3V!>-4!>/K1!V-,!4'/!Q*Q4/J1!

!! _-,,-Q3->!J->34-,3>N!S,-N,(J!3>!S9(7/1!

!! :37,-P3-9-N37(9!(>)!-4'/,!V-293>N!S-4/>43(9!V-,!4'/!Q*Q4/J!@S,-7/QQ!-,![hR_A1!

!! :37,-P3-9-N37(9!7->4,-9!'3Q4-,*1!3V!>-4!>/K1!V-,!4'/!Q*Q4/J1!

!! T/7'>37(9!7(S(P39343/Q!-V!4'/!7-,,-Q3->!7->4,-9!S,-)274DQ!@S,-N,(JA1!

!! T/7'>37(9!7(S(P39343/Q!-V!4'/!(94/,>(4/!J37,-P3-9-N37(9!7->4,-9!S,-)274DQ!@S,-N,(JA1!(>)!
!
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!! R!Legionella!,3Q8!(QQ/QQJ/>4!-V!4'/!Q*Q4/J!4-!3>792)/?!
!!;/Q3N>1!J(3>4/>(>7/!c!-S/,(43->1!
!!=,-G3J34*!-V!\(4B,3Q8^!'-Q4!S-S29(43->Q1!
!!bV!Legionella!4/Q43>N!3Q!)->/1!(>)!
!![3Q4-,*!-V!Legionella!7->4,-9!

Accordingly?!&*Q4/JQ!K'/,/!Legionella!,3Q8!(>)D-,!'3Q4-,*!(,/!N,/(4!@P()A!J(*!-S4!V-,!4'/!
'3N'/,!V,//!'(9-N/>!9/./9Q!@"B$!JNDX1!-,!J-,/A1!/./>!3V!7-,,-Q3->!S-4/>43(9!-,!V(392,/Q!J(*!
P/!'3N'/,!4'(>!)/Q3,(P9/M!

And?!&*Q4/JQ!K34'!9/QQ!4-9/,(>7/!V-,!7-,,-Q3->!V(392,/Q!(>)!'(.3>N!(!9-K!Legionella!,3Q8!
(QQ/QQJ/>4!K-29)!-S/,(4/!(4!4'/!9-K/,!V,//!'(9-N/>!9/./9Q!@6M#B"!JNDXAM!
T'/! (P3934*! 4-! J->34-,! 7-,,-Q3->! (>)D-,! Legionella! 7->4,-9! S,-.3)/Q! ())343->(9! 4--9Q! 4-!
)/4/,J3>/!(>)!\V3>/B42>/^!K'(4!V,//!'(9-N/>!9/./9Q!K-,8!P/Q4!4-!(7'3/./!4,/(4J/>4!(>)!
S,-4/743->!-Pa/743./QM!

Finally1!3V!7-,,-Q3->!7->4,-9!3Q!(!J2Q41!*/4!2>(77/S4(P9/!K34'!4'/!V,//!'(9-N/>!9/./9Q!>//)/)!
V-,!Legionella!7->4,-91!4'/>!(>!(94/,>(43./!Legionella!7->4,-9!S,-N,(J!Q'-29)!P/!)/Q3N>/)M!
_'9-,3>/!)3-G3)/1!(!S,-./>!P3-73)/!/VV/743./!(N(3>Q4!Legionella!K34'-24!S-Q3>N!4'/!7-,,-Q3->!
S,-P9/JQ!(QQ-73(4/)!K34'! '(9-N/>!P3-73)/Q1! 7-29)! P/! 7->Q3)/,/)M!dQ3>N!J2943S9/! >->B
-G3)3Z3>N!P3-73)/Q1!(9->N!K34'!P3-)3QS/,Q(>4Q1!(4!4'/3,!J(G3J2J!(99-K(P9/!)-Q(N/Q!J(*!P/!
7->Q3)/,/)1!(94'-2N'!4'/,/!3Q!N/>/,(99*!3>7,/(Q/)!4,/(4J/>4!7-Q4Q!(QQ-73(4/)!K34'!Q27'!
S,-N,(JQM!
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VII. Sampling and Testing for Legionella:  A Proactive Decision 

Legionella Testing -- Logic?!&(JS93>N!(>)!4/Q43>N!V-,!Legionella!7(>!P/!2Q/V29!3>!'/9S3>N!
(QQ/QQ!,3Q8Q!(>)!3>!)/4/,J3>3>N!K'/4'/,!-,!>-4!S,/./>43./!(>)!7-,,/743./!J/(Q2,/Q!(,/!
K-,83>NM!![(.3>N!(>!(743->!S9(>!P(Q/)!->!,/Q294Q!-V!Legionella!Q(JS93>N!7(>!(9/,4!*-2!4-!
3>7,/(Q/)!,3Q8Q!(>)!K'/4'/,!-,!>-4!)3Q3>V/743->!S,-7/)2,/Q!Q'-29)!P/!3JS9/J/>4/)M!!l-4!
Q(JS93>N!4/99Q!*-2!>-4'3>N!(P-24!(!Q*Q4/J!f!2>439!(!7(Q/!-V!X;!-772,QM!!O34'!4'-Q/!e234/!
9-N37(9!(>)!Q3JS9/!Q4(4/J/>4Q!J()/1!34!J(*!P/!(QQ2J/)!4'(4!Legionella!Q(JS93>N!Q'-29)!P/!
(>)!3Q!,-243>/!V-,!(>*!J->34-,/)!Q*Q4/JM!&27'!3Q!>-4!4'/!7(Q/M!

Legionella Testing – Issues:! Legionella! /GS/,4Q! '(./! )/P(4/)! 4'/! 3QQ2/! -V! ,-243>/!
Q(JS93>N!(>)!4/Q43>N!V-,!*/(,QM!T'/!_;_!().-7(4/Q!Q(JS93>N!(V4/,!X;!'(Q!P//>!V-2>)!
@Q2QS/74/)!-,!7->V3,J/)A!Q-!(Q!4-!9-7(4/!4'/!Q-2,7/!-V!Legionella!(>)!4(8/!,/J/)3(9!(743->M!
T'/*!)-!>-4!/>7-2,(N/!Q(JS93>N! 3>!4'/!(PQ/>7/!-V!Q2QS/74/)!-,!7->V3,J/)!X;!7(Q/QM!
`4'/,!/GS/,4Q!)3Q(N,//!K34'!4'3Q!(>)!().-7(4/!(!J-,/!S,-(743./!(SS,-(7'!-V!7->)2743>N!
S/,3-)37!Q(JS93>N!@Q-B7(99/)!\,-243>/!Q(JS93>N^A!/./>!3V!>-!7(Q/Q!-V!X;!'(./!P//>!)/4/74/)!
-,!Q2QS/74/)M!
&-J/!-V!4'/!72,,/>4!V(74Q!(>)!2>)/,Q4(>)3>N!-V!Legionella!(>)!X;!4'(4!7->43>2/!4-!Q2SS-,4!
(>*!,/(9!7->Q/>Q2Q!V,-J!P/3>N!(7'3/./)!(J->NQ4!4'/!/GS/,4Q!3>792)/!4'/!V-99-K3>N?!

!! T'/,/!3Q!>-!QS/73V37! 3>V/743-2Q!)/>Q34*!8>-K>!V-,!Legionella!-,!(!79/(,9*!/Q4(P93Q'/)!
7-,,/9(43->! P/4K//>! 4/Q4! 72942,/! -,! )3,/74! V92-,/Q7/>4! (>43P-)*! @;FRA! 4/Q4! ,/Q294Q! -V!
Legionella!(>)!,3Q8!-V!7->4(J3>(43->M!

!! Legionella!3Q!V,/e2/>49*!S,/Q/>4!3>!K(4/,!Q2SS93/Q!K34'-24!7(2Q3>N!)3Q/(Q/1!Q-!,-243>/!
4/Q43>N!(>)!-P4(3>3>N!S-Q343./!4/Q4!,/Q294Q!)-!>-4!J/(>!X;!K399!-772,M!b4!J(*!/./>!S,-)27/!(!
V(9Q/!Q/>Q/!-V!(9(,J!(>)!9/()!4-!7-Q49*!7-,,/743./!(743->Q!P/3>N!2>)/,4(8/>M!`>!4'/!-4'/,!
'(>)1!-P4(3>3>N!>/N(43./!,/Q294Q!)-/Q!>-4!(QQ2,/!4'(4!X;!7(>>-4!-772,!(>)!J(*!S,-.3)/!(!
V(9Q/!Q/>Q/!-V!Q/72,34*!4'(4!9/()Q!4-!,/9(G(43->!-V!S,/./>43->!J/(Q2,/QM!WM!U,-K>!@/4!(9M1!
$66"A! >-4/)! 4'(4! R2Q4,(93(! '(Q! (! S,-4-7-9! ,/e23,/J/>4! V-,! 3JJ/)3(4/! 7--93>N! 4-K/,!
)/7->4(J3>(43->!K'/>!Legionella!7-2>4Q!,/(7'!(!7/,4(3>!9/./9M![-K/./,1!4-K/,Q!)3,/749*!
93>8/)!4-!X;!7(Q/Q!K/,/!V-2>)!4-!'(./!Legionella!7-2>4Q!P/9-K!4'/!S,-4-7-9!(743->!9/./9M!

!! b>4/,S,/4(43->!-V!,/Q294Q!3>!,-243>/!Legionella!Q(JS93>N!3Q!Q4399!e2/Q43->(P9/!)2/!4-?!
!!;3VV/,/>4!P(74/,3-9-N37!J/4'-)Q!2Q/)!(J->NQ4!9(P-,(4-,3/Q1!
!!h(,3(P9/!,/Q294Q!P/4K//>!72942,/!(>)!)3,/74!V92-,/Q7/>4!(>43P-)*!J/4'-)Q1!
!!h(,3(P9/!72942,/!,/Q294Q!V,-J!)3VV/,3>N!Q34/Q!K34'3>!4'/!Q(J/!Q*Q4/J1!(>)!
!!h(,3(43->Q!3>!4'/!7-2>4Q!-V!Legionella!3Q-9(4/)!V,-J!(!Q3>N9/!Q34/M!

b>!())343->1!S-4/>43(99*!3>V/743-2Q!Legionella!3>!Q-J/!K(4/,!Q(JS9/Q!J(*!>-4!N,-K!->!4'/!
J37,-P3-9-N37(9!J/)32J!QS/73V37(99*!V-,J29(4/)!4-!N,-K!LegionellaM!

!! T'/!,3Q8!-V!399>/QQ!V-99-K3>N!/GS-Q2,/!4-!(!N3./>!Legionella!Q-2,7/!3Q!3>V92/>7/)!P*!(!
>2JP/,!-V!.(,3(P9/Q!(>)!V(74-,Q!-4'/,!4'(>!a2Q4!4'/!7->7/>4,(43->!-V!-,N(>3QJQ!3>!(!Q(JS9/M!
[-Q4!Q2Q7/S43P3934*1!Legionella!Q4,(3>!.3,29/>7/1!(>)!/VV373/>7*!-V!Legionella!4,(>QJ3QQ3->!@4-!
'-Q4A!(,/!3>4/N,(9!4-!X;!,3Q8Q!(>)!)3Q/(Q/!S,-N,/QQM!
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!! 0-243>/! 4/Q43>N!J(*! S,/Q/>4! (JP3N2-2Q! @9/N(9A! 93(P3934*! 3QQ2/Q?! 4/Q43>N! (>)! N/443>N!
S-Q343./!,/Q294Q!J(*!/Q4(P93Q'!(!9/N(9!93(P3934*!3V!(!)3Q/(Q/!7(Q/!-772,Qg!*/4!4'/!4/Q43>N!J(*!
S,/./>4!>/N93N/>7/!7'(,N/Q!V,-J!(SS9*3>NM!̀ >!4'/!-4'/,!'(>)1!>-4!4/Q43>N!3>!4'/!V(7/!-V!,3Q8!
-,!-4'/,!V(74-,Q!J(*!Q2SS-,4!>/N93N/>7/!(>)!N2394!3>!)/V/>)3>N!(!,/QS->Q3P9/!X;!7(Q/M!

@Cases to note?!b>!"HHE!̀ &[R!V3>/)!(!_3>73>>(431!̀ [!3>a/743->!J-9)3>N!V(73934*!V-99-K3>N!(>!
3>./Q43N(43->!-V!4',//!X;!7(Q/Q!K34'!>-!)/(4'QM!T'/!V3>/!K(Q!P(Q/)!->!4'/!+/>/,(9!;24*!
_9(2Q/!4'(4!,/e23,/Q!/JS9-*/,Q!4-!J(3>4(3>!(!K-,8S9(7/!V,//!V,-J!,/7-N>3Z/)!'(Z(,)QM!
[-K/./,1!3>!"HH<1!V-99-K3>N!(>!3>./Q43N(43->!-V!X;!7(Q/Q!K34'!(!)/(4'!(4!(!U(943J-,/1!:;!
3>a/743->!J-9)3>N! V(73934*1! 4'/!:(,*9(>)!;/S(,4J/>4!-V!`772S(43->(9!&(V/4*!(>)![/(94'!
R)J3>3Q4,(43->!@:`&[A!)3)!>-4!V3>/!4'/!/JS9-*/,M!b>!4'/!:(,*9(>)!7(Q/1!34!K(Q!)/73)/)!4'(4!
S9(>4!J(>(N/J/>4!'()!4(8/>!S,-(743./!Q4/SQ!4-!,/)27/!,3Q8!-V!X;!(J->N!/JS9-*//QM!T'/!
:(,*9(>)!7-JS(>*!'()!(!N--)!K(4/,!4,/(4J/>4!S,-N,(J!(>)!4--8!3JJ/)3(4/!(743->!4-!
,/)27/!4'/!S-QQ3P3934*!-V!J-,/!7(Q/Q!-V!X/N3->>(3,/QY!)3Q/(Q/MA!

Legionella Testing is a Proactive Choice?!T'/,/!3Q!>-!,3Q8!V-,!X;!3V!4'/,/!3Q!>-!LegionellaM!
T'/!->9*!@S,(7437(9A!K(*!4-!8>-K!3V!*-2!'(./!Legionella!3Q!4-!4/Q4!V-,!34M!&3>7/!4'/!,3Q8!-V!X;!
)/S/>)Q!2S->!Legionella!P/3>N!S,/Q/>41!4'-Q/!3>!V(.-,!-V!,-243>/!Q(JS93>N!J(3>4(3>!4/Q43>N!
3Q!9-N37(91!>/7/QQ(,*!(>)!(!S,-(743./!7'-37/M!T'/!Q(J/!,/(Q->3>N!(SS93/Q1!4'(41!3V!*-2!(,/!
4(83>N!J/(Q2,/Q! 4-! J3>3J3Z/! Legionella! 3>! K(4/,1! 4'/>! *-2! Q'-29)! S/,3-)37(99*! 7'/78!
Legionella!9/./9Q!4-!P/!Q2,/!4'(4!S,/./>43./!J/(Q2,/Q!(,/!K-,83>NM!R94'-2N'!Q-J/43J/Q!
3>7->792Q3./1!4'/!,/Q294Q!-V!Q(JS93>N!7(>!(4!-4'/,!43J/Q!S,-.3)/!93V/BQ(.3>N!3>V-,J(43->M!
:-Q4!/GS/,4Q!)-!(N,//1!3>792)3>N!4'-Q/!4'(4!)-!>-4!V(.-,!,-243>/!Q(JS93>N1!4'(4!4'/,/!Q'-29)!
P/!(!7->Q3)/,(43->!4-!Q(JS9/!(>*!Q*Q4/J!4'(4!S,/Q/>4Q!Q3N>3V37(>4!X;!,3Q8!(>)D-,!/GS-Q2,/!
S-4/>43(9M!F3>(9!7->Q3)/,(43->!K-29)!P/!P(Q/)!->!(!4'-,-2N'!,/.3/K!(>)!,3Q8!(QQ/QQJ/>4!-V!
4'/!Q*Q4/J!(>)! 34Q!-S/,(43>N!S(,43729(,QM!&S/73V37! ,3Q8!(QQ/QQJ/>4!)(4(!K-29)! 3>792)/?!
J(8/2S!(>)!Q*Q4/J!K(4/,!7'(,(74/,3Q437Q1!Q*Q4/J!)/Q3N>!(>)!-S/,(43->(9!)(4(1!V-293>N!
'3Q4-,*!(>)!S-4/>43(91!S-4/>43(9!'-Q4!S-S29(43->Q!(>)!Q2Q7/S43P3934*1!(>)!X;!7(Q/!'3Q4-,*M!

Legionella Sampling?!T'/!J-Q4!3JS-,4(>4!7->Q3)/,(43->!3>!Legionella!Q(JS93>N!@4/Q43>NA!3Q!
4-!Q/9/74!(!9(P-,(4-,*!4'(4!'(Q!Q3N>3V37(>4!/GS/,3/>7/!3>!72942,3>N!(>)!4/Q43>N!Q(JS9/Q!V-,!
LegionellaM! T'/,/! (,/! QS/73V37! Q(JS9/! 7-99/743->! S,-7/)2,/Q1! S,/S(,(43->! 7,34/,3(! (>)!
Q'3SS3>N!,/e23,/J/>4Q!4'(4!Q'-29)!P/!V-99-K/)!(>)!K399!P/!S,-.3)/)!P*!(!7-JS/4/>4!4/Q43>N!
V3,JM!T'/*!(,/!P/*->)!4'/!Q7-S/!-V!4'3Q!)-72J/>4!P241!3>!N/>/,(91!3>792)/!3>Q4,2743->Q!V-,?!
Q(JS9/!4*S/!@QK(P!-,!K(4/,A1!Q(JS9/!Q3Z/!(>)!7->4(3>/,!,/e23,/J/>4Q1!Q4/,39/!7-99/743->!
@7'9-,3>/!>/24,(93Z(43->A!S,-7/)2,/Q1!2>B,/V,3N/,(4/)!Q'3SS3>N!(>)!43J/!,/e23,/J/>4Q1!/47M!!

Legionella Test Results, Interpretations & Action Plans?!T'/!V-99-K3>N!/G7/,S4!3Q!P*!WM!
0M!O(4Q->1!='M;M1!Legionella Update – 2000, :37,-P3-9-N37(9!_->Q294(43->!&/,.37/Q1!b>7M?!

“R94'-2N'!QJ(99!>2JP/,Q!-V!Legionella bacteria!S,-P(P9*!S-Q/!(!./,*!9-K!,3Q8!4-!'/(94'*!
3>)3.3)2(9Q1!7-,,/743./!(743->!Q'-29)!P/!8/S4!3>!J3>)!K'/>/./,!9/N3->/99(/!(,/!3Q-9(4/)!V,-J!
(! K(4/,! Q(JS9/M! R94'-2N'! 4'/! Q73/>43V37! 7-JJ2>34*! 7(>>-4! (N,//! ->! K'(4! >2JP/,! -V!
Legionella bacteria!3Q!(77/S4(P9/1!K/!P/93/./!7-9->*!7-2>4Q1!(Q!/GS,/QQ/)!3>!7-9->*!V-,J3>N!
2>34Q!@7V2A!S/,!J9!-V!K(4/,1!7(>!P/!2Q/)!(Q!(!9--Q/!N23)/!V-,!)/73)3>N!K'/>!4-!3JS9/J/>4!
7-,,/743./!(743->M!Legionella pneumophila!7-9->*!7-2>4Q!V-,!7--93>N!4-K/,!QS/73J/>Q!J(*!
P/!3>4/,S,/4/)!(Q!V-99-KQ?!
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!! >100 cfu/ml = large number of Legionella bacteria. 
!! 10-100 cfu/ml = moderate number of Legionella bacteria. 
!! <10 cfu/ml = small number of Legionella bacteria.” 

T'/!Q3N>3V37(>7/!-V!Legionella!9(P-,(4-,*!4/Q4!,/Q294Q!(>)!Q2PQ/e2/>4!V-,J29(43->!-V!(743->!
S9(>Q!4-!(SS9*!4-!Q*Q4/JQ!J->34-,/)!V-,!Legionella!3Q!Q4399!Q-J/K'(4!(4!e2/Q43->M!RN(3>1!4'3Q!
3Q! K'/,/! 4'/! Q73/>43V37! 7-JJ2>34*! Q3JS9*! )-/Q! >-4! */4! '(./! (! )/V3>343./! 7->Q/>Q2QM!
[-K/./,1!4'/,/!3Q!(!N/>/,(9!7->Q/>Q2Q!4'(4!Q-J/!Q-,4!-V!N23)/93>/!Q'-29)!P/!2Q/)!./,Q2Q!
>->/!(4!(99M!T'/!V-99-K3>N!.(,3-2Q!N23)/93>/Q!(>)!(743->!S9(>Q!(,/!S,-.3)/)!(Q!(!,/Q-2,7/!4-!
Q27'!(>!/>)?!

1.!T'/!`&[R!T/7'>37(9!:(>2(9!-VV/,Q!4'/!V-99-K3>N!N23)/93>/Q!4-!2Q/!K'/>!3>4/,S,/43>N!
Legionella!(>(9*Q/Q!V-,!7--93>N!4-K/,!(>)!S-4(P9/!K(4/,!Q*Q4/JQM!T'/!N23)/93>/Q!J(*!P/!
2Q/)!4-!(QQ/QQ!4'/!/VV/743./>/QQ!-V!K(4/,!Q*Q4/J!J(3>4/>(>7/!(>)!Legionella!7->4,-9M!
T'/Q/!N23)/93>/Q!(,/!P(Q/)!->!93J34/)!)(4(!(>)!(,/!Q2Pa/74!4-!7'(>N/M!T'/*!(,/!3>4/>)/)!
4-!(SS9*!->9*!4-!K(4/,!Q*Q4/JQ!P/3>N!2Q/)!P*!'/(94'*!3>)3.3)2(9Q!(>)!(,/!>-4!>/7/QQ(,39*!
S,-4/743./!V-,!S/,Q->Q!K'-!(,/!3JJ2>-7-JS,-J3Q/)M!
T'/!9/./9Q!,/e23,3>N!(743->!.(,*!V-,!4'/!Q-2,7/!-V!/GS-Q2,/!P(Q/)!->!4'/!(QQ2JS43->!4'(4!
Q-J/!,-24/Q!-,!/GS-Q2,/!,/Q294!3>!(!N,/(4/,!)-Q/!4-!4'/!92>NM!F-,!4'3Q!,/(Q->1!'2J3)3V3/,Q!
(>)!Q3J39(,!)/.37/Q!Q27'!(Q!J3Q4/,Q!(>)!/.(S-,(43./!7->)/>Q/,Q1!K'37'!S,-)27/!(>!(/,-Q-9!
J3Q4!4'(4!7(>!P/!)3,/749*!3>'(9/)1!Q'-29)!P/!7->4,-99/)!4-!9-K/,!9/./9QM!0/J/JP/,!4'(4!4'/Q/!
>2JP/,Q!(,/!->9*!N23)/93>/Q1!(>)!4'/!N-(9!3Q!Z/,-!)/4/74(P9/!Legionella!3>!(!K(4/,!Q-2,7/M!
X/./9Q!-V!Legionella!/e2(9!4-!-,!N,/(4/,!4'(>!4'/!.(92/Q!3>!4'/!4(P9/!7->Q43424/!(!>//)!V-,!
(743->1!(Q!)/Q7,3P/)!P/9-KM!!

! Action 1?!!=,-JS4!79/(>3>N!(>)D-,!P3-73)/!4,/(4J/>4!-V!4'/!Q*Q4/JM!!
! Action 2?!!bJJ/)3(4/!79/(>3>N!(>)D-,!P3-73)/!4,/(4J/>4M!T(8/!S,-JS4!Q4/SQ!4-!S,/./>4!
/JS9-*//!/GS-Q2,/M!!
!

Colony Forming Units (CFU) of Legionella per milliliter!
Action!

!
"!
$!

Cooling tower!

"66!
"1666!

Domestic water!

"6!
"66!

Humidifier!

"!
"6!

[From OSHA Technical Manual (Section III: Chapter 7, Legionnaires’ Disease), which was adapted from 
George K. Morris, PhD, and Brian G. Shelton, Pathcon Technical Bulletin 1.3, Legionella in 
Environmental Samples: Hazard Analysis and Suggested Remedial Actions, June 1991]  

!

2.!037'(,)!OM!+39S3>1!='M;M1!(>)!+T&!Legionella!O(4/,!T/Q43>N!X(P!S,-.3)/Q!4'/!V-99-K3>N!
,/J/)3(9!(743->!7,34/,3(!(Q!(>!(44(7'J/>4!4-!(99!4'/3,!Legionella 4/Q4!,/S-,4QM!T'/!2>34Q!-V!
J/(Q2,/!(,/!V,-J!4'/3,!;3,/74!F9-,/Q7/>4!R>43P-)*!@;FRA!/S3V92-,/Q7/>7/!J37,-Q7-S*!(>)!
,/S,/Q/>4!4-4(9!>2JP/,Q!-V!J-,S'-9-N37(99*!3>4(74!Legionella!-PQ/,./)M!

! <10-20/ml: T'3Q!3Q!4'/!J-Q4!7-JJ->!4/Q4!,/Q294!(>)!)-/Q!>-4!,/e23,/!,/J/)3(9!(743->M!
0/4/Q4!3>!(!J->4'!4-!7'/78!V-,!/.3)/>7/!-V!3>7,/(Q3>N!>2JP/,Q!-V!LegionellaM!
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! 30-190/ml: T'3Q!3Q!4'/!Q/7->)!J-Q4!7-JJ->!4/Q4!,/Q294M!R!)/73Q3->!4-!)3Q3>V/74!4'/!4-K/,!
Q'-29)!P/!J()/!P*!7->Q3)/,3>N!4'/!>2JP/,Q!-V!Legionella1 9-7(43->!-V!4'/!4-K/,1!(>)!4'/!
4*S/!-V!/JS9-*//1!S(43/>41!-,!.3Q34-,!S-S29(43->M!T'/!4-K/,YQ!S,-G3J34*!4-!S/)/Q4,3(>!4,(VV371!
P239)3>N! (3,! 3>4(8/Q1! -S/>! K3>)-KQ! (>)! )--,Q! Q'-29)! (9Q-! P/! 7->Q3)/,/)M! bV! 4-K/,! 3Q!
)3Q3>V/74/)1!,/4/Q4!(V4/,!)3Q3>V/743->!4-!J(8/!Q2,/!4'/!S,-7/)2,/!K(Q!Q277/QQV29. 0/.3/K!
(>)!,/.3Q/!4'/!P3-73)/!4,/(4J/>4!S,-N,(J!72,,/>49*!3>!2Q/M!!bV!4'/!4-K/,!3Q!>-4!)3Q3>V/74/)1!
,/4/Q4!K34'3>!(!V/K!K//8Q!4-!7'/78!V-,!/.3)/>7/!-V!3>7,/(Q3>N!>2JP/,Q!-V!LegionellaM 

! 200-1,000+/ml: X/(Q4!938/9*!4/Q4!,/Q2941!P24!J(*!P/!,/(7'/)!e23789*!V,-J!(!S,/.3-2Q9*!
9-K/,! 9/./9M!0/Q294! ,/S,/Q/>4Q!(!S2P937!'/(94'!7->7/,>!(>)!)3Q3>V/743->!-V! 4'/! 4-K/,! 3Q!
3>)37(4/)M!bV!4'/!7-2>4!3Q!o"1666DJ91!4(8/!3JJ/)3(4/!(743->M!0/4/Q4!(V4/,!)3Q3>V/743->!4-!J(8/!
Q2,/! 4'/!S,-7/)2,/!K(Q!Q277/QQV29M!0/.3/K!(>)! ,/.3Q/! 4'/!P3-73)/! 4,/(4J/>4!S,-N,(J!
72,,/>49*!3>!2Q/M!0/4/Q4!K34'3>!(!V/K!K//8Q!4-!7'/78!V-,!/.3)/>7/!-V!3>7,/(Q3>N!>2JP/,Q!-V!
LegionellaM!

 

3.! R! 7-JJ->! 7--93>N! 4-K/,!Legionella! 4/Q43>N! (>)! (743->! S9(> 3Q! Q//>! 3>! F3N2,/! #M! b4!
,/S,/Q/>4Q!(!7-JS-Q34/!7-JS39(43->!-V!.(,3-2Q!ROT!J/JP/,!O(4/,!T,/(4J/>4!_-JS(>*!
Legionella!(743->!S9(>Q!V-,!7--93>N!4-K/,!-S/,(43->QM!T'/!V,/e2/>7*!-V!4-K/,!Q(JS93>N!V-,!
Legionella!.(,3/Q!K3)/9*!(J->NQ4!4'/!S,-N,(JQ!@3M/M1!J->4'9*1!e2(,4/,9*1!Q/J3B(>>2(99*!4-!
(>>2(99*A!(>)!3Q!N/>/,(99*!)/4/,J3>/)!V,-J!QS/73V37!Q34/!(>)!Q*Q4/J!X;!,3Q8!(QQ/QQJ/>4QM! 

Figure 5: General Cooling Tower Legionella Testing Action Plan 

ACTION PLAN:
a. Increase biocide addition/s.

b. Increase biocides; review program; retest till <10.

c. Disinfect/clean within 30 days; review program.

d. Disinfect/clean within 7 days; review program.

Cooling Tower Legionella Count, cfu/ml
(Colony Forming Units per milliliter)

>0-10 >10-100 >100-1,000 >1,000
a. b.                          c.                 d.

Legionella Testing Action Plan

!
Note?!F3N2,/!#!3Q!7-2,4/Q*!-V!&-24'/(Q4/,>!X(P-,(4-,3/Q1!b>7M!Legionella!4,(3>3>N!J(4/,3(9!S,/Q/>4(43->QM!
!
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VIII. Health Care Facilities – A Special LD Risk Environment!
 

Table 1: 
Hospital Surveys for Legionella Contamination of Water Distribution Systems 

Reference Location Hospitals % With 
Legionella Isolate 

[:&`! d>34/)!
m3>N)-J!! %6! E6]! L pneumophila1!

Q/,-N,-2S!"!

R9(,*! p2/P/7!! <%! C<]! L pneumophila1!
Q/,-N,-2SQ!"B<!!

h378/,Q!
O/Q4/,>!
=/>>Q*9.(>
3(!!

"#! C6]! L pneumophila1!
Q/,-N,-2SQ!"BC!!

=(44/,Q->! d>34/)!
m3>N)-J!! CH! ##]! L pneumophila1!

Legionella!QS/73/Q!!

:(,,3/! l-.(!
&7-43(!! 5H! $5]! L pneumophila,!

Legionella longbeachae!

X32! d>34/)!
m3>N)-J!! "E! "$]! L pneumophila1!

Q/,-N,-2SQ!"1%1C!

Note:!Table 1!K(Q!/G7/,S4/)!(>)!()(S4/)!V,-J!q0/Q-9.3>N!4'/!_->4,-./,Q*!->!I>.3,->J/>4(9!_2942,/Q!V-,!
Legionella?!R!:-)/Q4!=,-S-Q(9q!P*!h374-,!XM!r2M!b>V/74!_->4,-9![-QS!IS3)/J3-9!"HH<g"H?<H5B<HEM!_--93>N!
4-K/,!Q(JS9/Q!(,/!>-4!3>792)/)!3>!4'/!)(4(M!

Health Care Facilities and JCAHO?!=-4(P9/!K(4/,!S92JP3>N!Q*Q4/JQ!S,/Q/>4!(!V(.-,(P9/!
'(P34(4!V-,!Legionella!(>)!S-Q/!(>!(QQ-73(4/)!X;!,3Q8!4-!4'/!Q2Q7/S43P9/!'-Q4!S-S29(43->Q!
K34'3>!4'/!'/(94'7(,/!7-JJ2>34*M!T'2Q1!4'/,/!3Q!(!J(a-,!/JS'(Q3Q!->!4'/!,3Q8!(QQ/QQJ/>41!
7->4,-9! (>)!J(>(N/J/>4! -V! 4'/Q/! Q*Q4/JQ! (>)! 4'/3,! (QQ-73(4/)! K(4/,! )3QQ/J3>(43>N!
/e23SJ/>4!-,!Q*Q4/JQ!3>!'/(94'!7(,/!V(739343/QM!b>!(77-,)(>7/!K34'!4'3Q!7->7/,>1!4'/!W-3>4!
_-JJ3QQ3->! V-,! 4'/!R77,/)34(43->!-V![/(94'7(,/!`,N(>3Z(43->Q! @W_R[`A! 3QQ2/)!(!>/K!
Q4(>)(,)!4'(4!P/7(J/!/VV/743./!W(>2(,*!"1!$66"M!T'3Q!Q4(>)(,)1!>2JP/,/)!I_!"ME1!,/e23,/Q!
(99!W_R[`!(77,/)34/)!V(739343/Q!4-!'(./!(!J(>(N/J/>4!S,-N,(J!4-!"reduce the potential 
for organizational-acquired illness." b4! '-9)Q! 4'/! '/(94'! 7(,/! V(73934*! ,/QS->Q3P9/! V-,!
"managing pathogenic biological agents in cooling towers, domestic hot water, and 
other aerosolizing water systems"!f!3M/M1!Legionella!(J->N!-4'/,QM!
T'/!RJ/,37(>!&-73/4*! V-,![/(94'7(,/!I>N3>//,3>N! @R&[IA! '(Q! ,/7-JJ/>)/)! 3>! 4'/3,!
4/7'>37(9!,/S-,4Q!->!J(>(N3>N!K(4/,P-,>/!S(4'-N/>Q1!S/,!W_R[`!I_!"ME1!4'(4!'/(94'!7(,/!
V(739343/Q!7->)274!(!,3Q8!(QQ/QQJ/>4!-V!4'/3,!S-4/>43(9!Q-2,7/Q!-V!Legionella (>)!)/./9-S!(!
J(>(N/J/>4!S9(>!V-,!J(3>4/>(>7/!(>)!-S/,(43->!-V!4'/3,!K(4/,!Q*Q4/JQM!
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Health Care Facility – Risk Assessment & Management Plans?!W_R[`!Q2,./*-,Q!>-K!
79/(,9*!/GS/74!'/(94'!7(,/!V(73934*!J(>(N/,Q!4-!'(./!(!,3Q8!(QQ/QQJ/>4!(>)!J(>(N/J/>4!
S9(>!3>!S9(7/!4-!7-JS9*!K34'!W_R[`YQ!I_!"ME!Q4(>)(,)M!F-99-K3>N!3Q!(>!-2493>/!V,-J!4'/!
R&[I!K/P!Q34/!->!K'(4!(!V(73934*!J(>(N/,!Q'-29)!P/!)-3>N!4-!7-JS9*!K34'!I_!"ME!(>)!K'(4!
W_R[`!3>QS/74-,Q!(,/!9--83>N!V-,?!
!!
Step 1: Risk Assessment 
! O-,8!K34'! 4'/! b>V/743->!_->4,-9!=,(74343->/,! 4-!(QQ/QQ! 4'/!793>37(9! ,3Q8!-V! 4'/!S(43/>4!
S-S29(43->!4-!3)/>43V*!(>)!,/.3/K?! 

!! T'/!4,/(4J/>4!(>)!7(,/!(,/(Q!V-,!S(43/>4Q!(4!N,/(4/Q4!,3Q81 
!! R>*!7(Q/Q!-,!72,,/>4!'3Q4-,*!-V! 3>V/743->Q!,/Q2943>N!V,-J!K(4/,!P-,>/!S(4'-N/>Q1!
3>792)3>N!9/N3->/99-Q3QM 

! RQQ/QQ!4'/!/>.3,->J/>4(9!,3Q8!V,-J!S-4/>43(9!(JS93V37(43->!V(74-,Q!Q27'!(Q?!!
!! ;-J/Q437!'-4!K(4/,!Q*Q4/JQ!
!! ;/Q3N>!@3M/M!)/()!9/NQ!(>)!9-K!V9-K!7->)343->QA!
!! `S/,(43->!@3M/M!K(4/,!4/JS/,(42,/A!
!! :(3>4/>(>7/!@3M/M!V92Q'3>N!(>)!79/(>3>N!-V!'-4!K(4/,!4(>8QA!!

! RQQ/QQ!7--93>N!(>)!'2J3)3V*3>N!Q*Q4/JQ1!K'37'!S,-)27/!(/,-Q-9Q?!
!! ;/Q3N>!@3M/M!),3V4!/93J3>(4-,QA!
!! `S/,(43->!@3M/M!Q4/,39/!K(4/,!3>!,--J!'2J3)3V3/,QA!
!! :(3>4/>(>7/!@3M/M!79/(>3>N!7--93>N!4-K/,Q!(>)!2Q/!-V!(>!/VV/743./!P3-73)/A!!

Step 2: Risk Mitigation 
! bV! Q2Q7/S43P9/! S(43/>4Q! (,/! 3)/>43V3/)1!K-,8!K34'! 4'/! b>V/743->!_->4,-9!=,(74343->/,! 4-!
)/4/,J3>/! K'(4! (/,-Q-93Z3>N! Q*Q4/JQ! (,/! S,/Q/>4! 3>! 4'(4! S(43/>4YQ! />.3,->J/>4! @3M/M!
Q'-K/,QA!(>)!93J34!4'/3,!(77/QQ!4-!4'/Q/!Q*Q4/JQM!

Step 3: Operational Management of Risk!
! ;/./9-S! (!J(>(N/J/>4! S9(>! (Q! (! ,/Q294! -V! 4'/! (QQ/QQJ/>4! @Q4/S! "A! 4'(4! 3>792)/Q!
Q4(>)(,)!-S/,(43>N!S,-7/)2,/Q!@&`=sQA!V-,!J(3>4/>(>7/!(>)!-S/,(43->!-V!K(4/,!Q*Q4/JQM!

! ;/./9-S!(!Q*Q4/J!4-!)-72J/>4!(>)!9-N!V3>)3>NQ!(Q!(!,/Q294!-V!4'/Q/!&`=sQ!Q27'!(Q!
4/JS/,(42,/Q1!P9-K!)-K>!-V!'-4!K(4/,!4(>8Q1!7--93>N!4-K/,!3>QS/743->Q1!/47M!

! b>792)/! 3>! 4'/Q/!&`=sQ!(!J(3>4/>(>7/!(>)!(2)34!S,-N,(J!V-,!(>*!Q*Q4/JQ!4'(4!(,/!
72,,/>49*!3>Q4(99/)!4-!93J34!Legionella!(JS93V37(43->!3>!(/,-Q-93Z3>N!Q*Q4/JQ!Q27'!(Q!7--93>N!
4-K/,Q!(>)D-,!S-4(P9/!K(4/,!4,/(4J/>4!Q*Q4/JQ!@/MNM!7-SS/,BQ39./,!-,!7'9-,3>/!)3-G3)/AM!

! b>QS/74!7--93>N!4-K/,QD/.(S-,(43./!7--9/,Q!4-!/>Q2,/!4'(4!4'/*!(,/!3>!S,-S/,!7->)343->!
(>)!-S/,(4/!(Q!)/Q3N>/)M!

Step 4: Remediation (if required) 
! O-,8!K34'!4'/!-,N(>3Z(43->!P(Q/)!b>V/743->!_->4,-9!(>)!&(V/4*!7-JJ344//!4-!/Q4(P93Q'!(!
7->43>N/>7*!S9(>!V-,!K(4/,!Q*Q4/J!)/7->4(J3>(43->!4-!P/!3JS9/J/>4/)!3V!b>V/743->!_->4,-9!
3)/>43V3/Q!(>!-24P,/(8!-V!X/N3->/99-Q3Q!(>)!7-,,/743./!Q4/SQ!(,/!>//)/)M!
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IX. Legionella Information!f!`>!4'/!Internet!

:27'!3>V-,J(43->1!P-4'!3>4/,>(43->(9!(>)!J2943B)3Q73S93>/)1!->!Legionella!(>)!X/N3->>(3,/QY!
)3Q/(Q/!3Q!(77/QQ3P9/!.3(!4'/!b>4/,>/4M!T'/!V-99-K3>N!b>4/,>/4!Q34/Q!@()),/QQ/QA!(,/!93Q4/)!(Q!
(!,/Q-2,7/!4-!())343->(9!3>V-,J(43->!->!LegionellaM!T'/!93Q4!3Q!7/,4(3>9*!>-4!(99B3>792Q3./1!P24!
)-/Q!S,-.3)/!(>!/G7/99/>4!7-99/743->!-V!4-S!Q34/Q!->!4'/!Q2Pa/74!J(44/,!(>)!V,-J!K'37'!-4'/,!
Q34/Q!(,/!93>8/)!(>)D-,!(77/QQ3P9/!.3(!b>4/,>/4!Q/(,7'!/>N3>/Q?!
!
'44S?DDKKKM(Q',(/M-,N! ! R&[0RI! @RJ/,37(>!&-73/4*! -V![/(43>N1!0/V,3N/,(43->!(>)!R3,B
_->)343->3>N!I>N3>//,Q1!b>7MA!K/P!Q34/?!K'/,/!*-2!7(>!)-K>9-()!4'/3,!9(4/Q4!S-Q343->!(>)!
N23)/93>/!S(S/,Q!->!X/N3->/99-Q3QM!
!
'44S?DDKKKM(K4M-,N!!RQQ-73(43->!-V!O(4/,!T/7'>-9-N3/Q!@ROTA!K/P!Q34/?!K'/,/!*-2!7(>!
)-K>9-()!4'/3,!9(4/Q4!Legionella!2S)(4/!(>)!S-Q343->!Q4(4/J/>4QM!
!
'44S?DDKKKM7)7MN-.! !_;_! @T'/!_/>4/,Q! V-,!;3Q/(Q/!_->4,-9!(>)!=,/./>43->A!K/P!Q34/?!
K'/,/!*-2!7(>!Q/(,7'!(>)!N/4!4'/3,!9(4/Q4!N23)/93>/Q!(>)!3>V-,J(43->!->!X;M!
!
'44S?DDKKKM743M-,N!!_--93>N!T/7'>-9-N*!b>Q43424/!@_TbA1!V-,J/,9*!4'/!_--93>N!T-K/,!b>Q43424/1!
K/P!Q34/?!K'/,/!*-2!7(>!)-K>9-()!4'/3,!9(4/Q4!S-Q343->!S(S/,Q!->!LegionellaM!
!
'44S?DDKKKM)'J'MQ4(4/MJ)M2QD'4J9D9/N3->/99(M'4J!!&4(4/!-V!:(,*9(>)!;/S(,4J/>4!-V![/(94'!
c!:/>4(9![*N3/>/!K/P!Q34/?!N/4!4'/3,!QS/73(9!X;!\Report of the Maryland Scientific Working 
Group to Study Legionella in Water Systems in Healthcare Institutions”!@W2>/!"%1!$666AM!
!
'44S?DDKKKM'73>V-M7-J! ! [_! b>V-,J(43->! 0/Q-2,7/Q! K/P! Q34/?! S,-.3)/Q! S2P937(43->Q1!
7->Q2943>N! Q/,.37/Q1! Q/J3>(,Q!(>)! 4,(3>3>N! ,/9(4/)! 4-!Legionella! (>)!-4'/,!K(4/,P-,>/!
S(4'-N/>Q!f!7-JS9*!K34'!W_R[`!I_!"MEM!&-J/!3>V-!3Q!V,//1!-4'/,Q!'(./!V//QM!
!
'44S?DDKKKM9/N3->/99(M7-J!!+T&!K/P!Q34/?!(!Legionella!4/Q43>N!V3,J!3>!P2Q3>/QQ!Q3>7/!"H<"1!
K'/,/!*-2!7(>!N/4!4'/3,!Legionella!V(74Q1!S2P937(43->Q1!3>V-!Q'//4Q!(>)!Q/,.37/QM!
!
'44S?DDKKKM9/N3->/99(M-,N!!T'/!=344QP2,N'!hR![/(94'_(,/!&*Q4/JYQ!)/)37(4/)!Legionella!Q34/!
K34'!(77/QQ!4-!9/()3>N!Legionella!/GS/,4Q!(>)!X;!3>V-,J(43->M!
!
'44S?DDKKKM-Q'(MN-.! ! `&[R! '-J/! S(N/?! K'/,/! *-2! 7(>! Q/(,7'! (>)! N/4! `&[R! X;!
3>V-,J(43->1!3>792)3>N!4'/3,!9(4/Q4!J(>2(9!@&/743->!bbb1!_'(S4/,!EA!->!X;M!
!
'44S?DDS(4'7->M7-J!!=(4'_->!X(P-,(4-,3/Q1!(!Legionella!(>)!3>)--,!(3,!e2(934*!4/Q43>N!V3,J1!
J37,-P3-9-N37(9!(>)!3>./Q43N(43./!X;!/GS/,43Q/!f!N/4!4'/3,!Legionella!T/7'>37(9!U299/43>QM!

http://www.ashrae.org/
http://www.awt.org/
http://www.cdc.gov/
http://www.cti.org/
http://www.dhmh.state.md.us/html/legionella.htm
http://www.hcinfo.com/
http://www.legionella.com/
http://www.legionella.org/
http://www.osha.gov/
http://pathcon.com/
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X. AWT Position Statement – Legionella & Legionellosis 

T'/! RQQ-73(43->! -V!O(4/,! T/7'>-9-N3/Q!J(8/Q! 4'/! V-99-K3>N! ,/7-N>343->! (>)! S-Q343->!
Q4(4/J/>4Q!,/N(,)3>N!X/N3->>(3,/QY!)3Q/(Q/1!K(4/,!4,/(4J/>4!(>)!,/9(4/)!S,(7437/Q!-V!K(4/,!
4,/(4J/>4!QS/73(93Q4QM!T'/*!(,/!P(Q/)!->!4'/!Q3N>3V37(>4!(>)!S,/.(393>N!3>V-,J(43->!V,-J!
R&[0RI1!_;_1!_Tb1!I=R1!`&[R1! 4'/!J/)37(9! 7-JJ2>34*1! 9/()3>N!/GS/,4Q!(>)!-4'/,!
(24'-,34(43./!(N/>73/Q!4'(4!Q42)*1!3>./Q43N(4/!(>)!)/(9!K34'!Legionella!(>)!X/N3->/99-Q3QM!

1. ROT!,/7-N>3Z/Q!4'/!S-4/>43(9!'(Z(,)!V-,!Legionella!7->4(J3>(43->!3>!7--93>N!4-K/,Q!(>)!
/.(S-,(43./!7->)/>Q/,Q1!(Q!K/99!(Q!-4'/,!K(4/,!Q*Q4/JQ!(>)!K(4/,!)3QQ/J3>(43>N!)/.37/Q!
-,!/e23SJ/>4!4'(4!J(*!-,!J(*!>-4!P/!(!S(,4!-V!K(4/,!4,/(4J/>4!S,-N,(JQM!

2. ROT! Q2SS-,4Q! 4'(4! S,2)/>4! -S/,(43->(9! (>)! K(4/,! 4,/(4J/>4! S,(7437/Q! V-,! 7--93>N!
4-K/,Q1!/.(S-,(43./!7->)/>Q/,Q!(>)!-4'/,!,/73,729(43>N!K(4/,!Q*Q4/JQ1!(,/!7->Q3Q4/>4!K34'!
,/)273>N!Legionella!7->4(J3>(43->!K34'3>!4'/J!(>)!3>792)/?!

!! _-,,-Q3->1!Q7(9/!(>)!)/S-Q34!7->4,-9!S,-N,(JQ!4'(4!S,-J-4/!-S/,(43->(9!/VV373/>7*!
(>)!Q*Q4/J!79/(>93>/QQ!(>)!,/)27/!J37,--,N(>3QJBP,//)3>N!(,/(QM!

!! ;3QS/,Q(>41! P3-)3QS/,Q(>4! (>)! (>43V-29(>4! S,-N,(JQ! 4'(4! ,/)27/!P3-V39J1! Q92)N/1!
)/P,3Q!(>)!)3,4!(772J29(43->Q!f!4'(4!V2,4'/,!,/)27/!J37,--,N(>3QJBP,//)3>N!(,/(QM!

!! U3-73)/!S,-N,(JQ1!3>792)3>N!-G3)3Z3>N!(>)!>->B-G3)3Z3>N!4,/(4J/>4Q!4'(4!(,/!(SS93/)!
(77-,)3>N!4-!S,-S/,!9(P/93>N1!4-!7->4,-9!J37,-P3-9-N37(9!N,-K4'!(>)!S,-93V/,(43->M!

!! :(3>4(3>3>N!P/Q4!(.(39(P9/!J3Q4!/93J3>(43->!4/7'>-9-N*!3>!/.(S-,(43./!Q*Q4/JQ!(>)!
/93J3>(43>N!-,!J3>3J3Z3>N!Q4(N>(>4!@)/()B9/NA!Z->/Q!(>)!(,/(QM!

!! R!J3>3J2J!(>>2(9! @4K37/!(>>2(9!S,/V/,,/)A! 4'-,-2N'!K(Q'B-24!(>)!79/(>3>N!-V!
7--93>N!4-K/,Q!(>)!/.(S-,(43./!7->)/>Q/,!7--93>N!K(4/,!Q*Q4/JQ!B! 3>792)3>N!(>!
-G3)3Z3>N!)3Q3>V/743->!P/V-,/!(>)!(V4/,!/(7'!79/(>3>NM!

3. ROT!Q2SS-,4Q!4'(4!4'/!J37,-P3-9-N*!(>)!/>.3,->J/>4(9!/7-9-N*!-V!Legionella!3>792)/Q!
J(>*!.(,3(P9/Q!4'(4!)/4/,J3>/!-,N(>3QJ!.3,29/>7/!(>)!Q2,.3.(91!)3Q/(Q/!4,(>QJ3QQ3->!(>)!
7->4,(743->1!(>)!'2J(>!'-Q4!Q2Q7/S43P3934*M!R>)1!/./>!S,2)/>49*!(SS93/)!K(4/,!4,/(4J/>4!
S,-N,(JQ!7(>>-4!N2(,(>4//!"66]!Legionella!/,()37(43->!-,!)3Q/(Q/!S,/./>43->M!

4. ROT!Q2SS-,4Q!4'/!Q(JS93>N!(>)!4/Q43>N!V-,!Legionella!3>!7--93>N!4-K/,Q1!/.(S-,(43./!
7->)/>Q/,Q!(>)!-4'/,!K(4/,!Q*Q4/JQ!(SS,-S,3(4/9*!risk-assessed and evaluated 4-!S-Q/!
)3Q/(Q/!,3Q8M!!&S/73V37(99*!4(,N/4/)!Q*Q4/JQ!3>792)/!4'-Q/!4'(4!'(./!(!938/93'--)!-V!'(,P-,3>N!
Legionella!(>)D-,!S-Q/!(>!3>7,/(Q/)!,3Q8!-V!4,(>QJ3QQ3->!4-!S-S29(43->Q!-V!(4B,3Q8!'-Q4QM!
:->34-,3>N!V-,!Legionella!K34'3>!(!V(73934*!J(*!(9Q-!P/!(SS,-S,3(4/!-,!,/e23,/)!4-?!

!! h/,3V*!4'/!/VV/743./>/QQ!-V!K(4/,!4,/(4J/>4!S,-4-7-9Q1!

!! I.(92(4/!S-4/>43(9!X;!4,(>QJ3QQ3->!Q-2,7/Q1!

!! h/,3V*!4'/!/VV/743./>/QQ!-V!Legionella!)/7->4(J3>(43->!S,-7/)2,/Q1!

!! T/Q4!K34'3>!7/,4(3>!'/(94'7(,/!V(739343/Q!4'(4!'(./!S(43/>4Q!(4!'3N'!,3Q8!V-,!X;M!
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5. ROT! Q2SS-,4Q! 4'(4! Legionella! Q(JS93>N! (>)! 4/Q43>N! Q'-29)! P/! considered! V-,! (99!
S-4/>43(9!LegionellaBQ-2,7/!K(4/,!Q*Q4/JQM!!R>!2943J(4/!)/73Q3->!4-!4/Q4!-,!>-4!Q'-29)!P/!
)/4/,J3>/)!(>)!P(Q/)!2S->!(>!(QQ/QQJ/>4!(>)!,/.3/K!-V!4'/!QS/73V37!K(4/,!Q*Q4/J!@Q34/!
(>)!-S/,(43->QA!V-,!X;!,3Q8QM!T'3Q!3>792)/Q!'(.3>N!(>!2>)/,Q4(>)3>N!-V!,/9/.(>4!V(74Q!->!
Legionella! Q(JS93>N!(>)! 4/Q43>N1!Legionella!(>)!X/N3->>(3,/QY!)3Q/(Q/1!(>)!'(.3>N!(>!
(743->!S9(>!V-,!4/Q4!,/Q294QM!!R77-,)3>N9*1!ROT!)-/Q!>-4!,/7-JJ/>)!4'/!routine!Q(JS93>N!
(>)!4/Q43>N!-V!(99!Q*Q4/JQ!K34'-24!(SS,-S,3(4/!(QQ/QQJ/>4QM!

6. ROT!K399!7->43>2/!4-!3>./Q43N(4/!(>)!/.(92(4/1!(Q!K/99!(Q!S,-J-4/!(>)!,/S-,41!4'/!9(4/Q4!
V3>)3>NQ1!,/Q/(,7'!(>)!4/7'>-9-N3/Q!,/9/.(>4!4-!4'/!7->4,-9!-V!Legionella!(>)!4'/!S,/./>43->!
-V!X/N3->>(3,/QY!)3Q/(Q/M!!T'3Q!3>792)/Q!3>)/S/>)/>4!,/Q/(,7'1!(Q!K/99!(Q!93(3Q->!(>)!a-3>4!
/G7'(>N/Q! K34'! N-./,>J/>4! (N/>73/Q1! -4'/,! -,N(>3Z(43->Q1! (QQ-73(43->Q1! (>)! ,/9(4/)!
S,-V/QQ3->(9!/>4343/QM!

7. ROT1!(Q!(!0/QS->Q3P9/!_(,/n!=(,4>/,!RQQ-73(43->1!V2,4'/,!7-JJ34Q!4-!Q'(,3>N!K34'!4'/!
K(4/,!4,/(4J/>4!3>)2Q4,*1!4'/!'/(94'!7(,/!7-JJ2>34*!(>)!3>)2Q4,*!(4!9(,N/1!(Q!K/99!(Q!4'/!
N/>/,(9! S2P9371! (>*! ,/9/.(>4! 3>V-,J(43->! N(4'/,/)! (>)! S,-)27/)! V,-J! 4'/3,! ,/Q-2,7/Q!
()),/QQ3>N!Legionella!(>)!X/N3->/99-Q3QM!
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