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Legionella Risk Locations

» Inhalation Hazard (not from Drinking)

Rooftop
. I Cooling
* Building Water Systems Water Towers Water
rees Heaters Storage
0 Healthcare Facilities 2
a Large/Aging Infrastructure W Water Plumbing
a Cooling Towers Supplies? Pathogen Issues &
Re.P d Eaciliti ] Treatment
0 Re-Purposed Facilities
o P Y Showers RISk Empty '/O/\
» Water Conditions il | & Shower . Rooms or o
_ _ i Rooms Locatl O ns Floors —
a Cooling of hot water plumbing 1l -
: : Ice Tubs &
a Warming of cold water plumbing {7 Machines » Hot Tubs
. . . - . o) ater
Utility Distribution System: ggb R J
0 Not typical: Risk increases wl/increasing BVAsS 5"'5".‘. S—
Abmeckonci Vi e or decreasing chloerinecresidualiict o, march 2019 opfiow ~ o
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Legionella Risk Conditions

Example Building LP Levels vs. Concern/Action

L. pneumophila

(MPN/100mL)

Not-detected

Concern level

Corrective action

Baseline or Keep maintaining best
GOAL :
(< 10) normal management practices.
Potential for Repeat monitoring. Measure and
<100 growth document incoming water quality.
%‘; Investigate and mitigate risks of
100-1,000 growth, system-wide assessment.
growth
Level 2: Investigate, mitigate risks of
51,000 Indicates growth, and enhance control
growth measures.
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Temperature LP Growth Temperature
(°C) Potential (°F)
100 212
0T Legionella T
80- Death ~+176
70+ =+ 158
Legionella 140
01 Count Decreases T
504= -+ 122
“HOT”
404+ Legionella 104 GOAL
Multiplies
i Rapidl !
30 ey 8 «coLp”
GOAL
201 Legionella Multiplies Slowl\f'68
10+ Legionella =150
Dormant
0 32

Risk of Legionella Multiplication >
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Legionnaires’ Disease Review

“For 2010-2022, Legionella bacteria are the most frequently reported cause

of disease outbreaks associated with drinking water.”

el ol - - B
o (%] o (O} (@ (6}
1 J

Incidence in United States
(Cases /100,000 persons)

2018 Legionnaires’ Disease Incidence (Cases /100,000

Nve=7.79
oc=8.09

W 555-8.09
B 272-554
B 161-2.71
[ 1.06-1.60

' o ] 0.00-1.05

| Area | 2018 Cases | 2019 Cases

Washington 54 persons 76 persons

o
o
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Oregon 31 55

2015
2016
2017
2018
2019
2020
2021

Idaho 15 25
New York City 654 446
Minnesota 152 118

& ENVIRONMENTAL
All information and data from CDC Legionellosis Surveillance and Trends CEE W CORSNAIZIT
https://www.cdc.gov/legionella/php/surveillance/index.html i confluence 7

PUBLIC UTILITIES
Service is Our Nature




Grand Rapids Public Utilities (GRPU), MN

* Rural, Northern Minnesota

 GRPU Serves 11,126

o 3,250 water / wastewater connections

o 37 employees

a Mostly residential and commercial, | o
with a few small industrial customers ) J///; o

GRAND RAPIDS
PUBLIC UTILITIES

Service is Our Nature

Minnesota

Canada

» Groundwater Source W/ Treatment Plant (~1987)

a 5 Wells from 2 aquifers blended prior to treatment

0 Aeration + KMnO, + Filtration + Partial Softening + Fluoride S —
0 Nodisinfection S es B
- | B! “ lowa o 50 100
¢ Www.mapsopensource.com | —) e
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GRPU team providing Town Hall update meeting to residents

') Outbreak Timeline & Response




Outbreak Timeline

15 -
14 -
13 -

N
12 -
11 -

Y
o

Cases

O R N W H U1 O N 0 ©
\

2023

Apr May Jun Jul Aug Sept Oct Nov

* Minnesota Department of Health (MDH)
Investigation Begins

a Cooling towers investigated in GRPU community
a One tower Legionella positive, different isolate/remediated
a No potential ‘point source’ locations identified in area

« MDH Engaged GRPU

0 Request of information from GRPU (system operations)
a Anticipated testing in GRPU system

* MDH Collected Initial Samples

Dec

American Water Works Association
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The Investigation Begins, Cont'd.

 MDH Outbreak Investigation

a Only commonality: All in GRPU area

a MDH Sampled five GRPU locations
« Zero culturable detections at GRPU

locations (no L. pneumophila)

+ Sampled two building water systems;
both L. pneumophila culture positive

 MDH asks GRPU to investigate

American Water Works Association

Pacific Northwest Section
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Legiolert

Investigation By Monitoring

* Questions to Answer:

a Is Legionella in detectable in the DS?
a Is Legionella detectable in building plumbing systems?

« Started 20-24 locations/week (utility staff)

o Started April 2024 (GRPU staff)
a Public and private buildings (no single family homes)
a Entry point to building

a Cold water inside building
a Hot water inside building

» Analyses: o~
0 GRPU: Legiolert, ATP, other parameters [l iatntay Yo
0 MDH: PCR and culture methods for ~ [<TREEES=INEr RN &
aneican wh:@gioneMa, LP sg1 and non sg1 N T 2 iple & S ,
O pacificNorthwest Sabtion 0 9 Pttt | g7, CORWNAIZI:
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Lakeshore

Monitoring Locations 1 aNET

&
3
o
o

* GRPU Sampling (@) Across System e | B

GRPU Water
Treatment Plant _

« Several Building Types \ . ST

"'Burggrafs-

- e C,.'éldo r g
a WTP point of entry (POE) to the system Q0 Or'Ho.®g ardware ..

GRPU facilities
Apartment complex

City of
LaPrairie

« Garage
o g

Amber Marek |

5 :

- |

0 YNEA R B0 LA e

a County courthouse and jail SNV j’"\
Q Sports arena )t i

Q
Q
Q
Q

Aged care facilities A G R ..a
Church = i n

Gas station / o

Water storage tower

0 Other businesses | e
American Water Works Association P L 3 CORONA&%V:«R::T?'TLA;

Pacific Northwest Section g | S f
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Outbreak Timeline

15
14
13
12
11

=
o

Cases

O R N W H U1 OO N 0O ©

se
News Rele?
. -‘ “ L]
Contast iSO 1als iden

Apr May Jun Jul Aug Sept Oct Nov Dec

2023

— + MDH Investigation Begins
— +« MDH Engaged GRPU
* MDH Collected Initial Samples

 Consultants Engaged

a Sampling plans developed

o Water system and building
monitoring begins

* Up To Now: MDH Lab Culture
Samples from Distribution

Jan Feb Mar Apr

2024

American Water Works Association
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RAPID Response Activities

* Time is of the Essence: Needed to Start Work Without Contracts In Place!

rEvaluate Disinfectants & Recommend Solution]

(Engage Customers and Educate on Best (Demand/Decay, DBPs, LCR Impacts, Other)
Practices for Legionella Management Ql

(Entire Project: NOT KNOWING iliness
g locations due to HIPAA Rules) ‘
[Are We Going In the Right Direction?

(Monitoring Results, Feedback Loops...)‘

-
Develop & Implement Monitoring PIan,\

GRPU Find Volunteer Customer Sites &
L Conduct Monitoring, Coordinate Critical
R

eviews with MDH & CDC/EPA Expert Panelsj

[$$$!? GRPU & Corona Pursue Federal)

Select Chloramine (DBP formation) & Start WTP
and State Funding Mechanisms )

{Retrofit Design, Equipment Purchase, MDH Approval

(Prepare System Cleaning Plans, Maintain Regulatory Compliance,\

Chloramine Startup / Introduction / Monitoring Plans,
e et Worke Aseociation Nitrification Control & Response Plans, Pipe Scale Stability

Fetmechionthwost Secian Monitoring, Customer Communications & Engagement y
2025 PNWS Annual Conference, Boise ID
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Monitoring: Legionella Legionella Count vs. Temperature

10000 = )
: O Dist Syst

» 253 Samples / 3 Mo. (30%+) LI T | oo
o1 @ ° ' w
- Undisinfected System o B oe " L
QZero DS LP Detections (0%+) 5 § e °* . §
S 1 : ® ® ] :
‘ S 100 ¢ : A e o :
» Cold Premise LP (36%+) & e e ;
0 >2273 MPN/100 at 20°C / 67°F & oo 7 T
o <10 MPN/100 mL at <15°C / 60°F § o R §
o Zero detections <14°C / 56°F b " e i
@ 0 Cold water up to 24°C/ 75°F ] e ) '
» Hot Premise LP (49%+) é 3
0 Zero deteCtionS >480C l 1180F - i <1= Not Detected; results illustrated at value = 0.1 E§
.32, Hot water down to 21°C / 69°F T o g 2 i © CORONA] s’
2025 PAWS Al Conernce Boe | ELLL waterTemperature (422€) < CGnfluence o,




Monitoring: Legionella, Cont'd. wo

Legionella Count vs. Monitoring Date

| O Dist Syst

! Chloramine o Prem. Cold
_ _ ogoo | Feed Started o Prem. Ho
» Same Data as Previous Slide N ORI at the WTP :
o. I
* All Results Apr-Jun 2024 . ®
= ° o .9 |
Building Inlet (DS) LP g - .;; . ® :
Cold water premise LP S - S el
. o [#] .0 |
Hot water premise LP = $ ‘o |
g 10 ® o o |
B0 |
: 3 . 00
* Chloramine Startup at WTP o0 !
0 June 24, 2024 FETees
0 Between 4.5:1 to 5.0:1 Cl:NH,-N Ratio <1 = Not Detecte, -
0 2 mglL total Cl, target through the DS (%é
a Nitrification monitoring started N T A I N A T
. ) L . . v 3 : ) s
@j;@gﬁ f hgv%asigoescléglglhty monitoring started CORONA |2yremmem
2025 PNWS Annual Conference, Boise ID BLIC J Conﬂuence 17




Outbreak Timeline

15 -
14 -
13 -
12 -
11 -
10 -
L9 GRPU -
g 8 Monitoring
7 - .
. Begins
5 |  MDH
4 - Investigation
; Begins
1
0 Apr May Jun Jul Aug Sept Oct Nov Dec | Jan Feb Mar Apr
2023 2024
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Outbreak Timeline: Bad News

.. | Disinfection Retrofit at WTP
13 .~ Designed; Approved by MDH
12 -
11 -
10 -
L9 GRPU -
g 8 Monitoring
- Begins
- g
. | - MDH
4 - Investigation
; Begins
1
0 A M J Jul A S (0] N D J Feb M A \| J
pr ay Jun u 20112g3 ep ov ec an e ar pr ay Jun

e Chlorine and
/ Ammonia Systems

Installed; Chloramine
Dosing Starts June 24

American Water Works Association

Pacific Northwest Section

2025 PNWS Annual Conference, Boise ID
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Chloramine vs. Legionella Legionella Count vs. Temperature

10000 <

O Dist Syst

Lzla'oi E Prem. Cold
* 366 Samples / 9 Mo. (3%+) g i |« prom ot
QZero LP DS Detections (0%+) " F ) §
: = “i o i
.°Cold Premise LP (2%+) § ; ;
< 100 + | |
Q Only one result >10 MPN/100 £ = | 5
a Max count = 287 MPN/100 s i 5
o Zero detections <16°C/61°F & ;| : . o«
) . ° '
* Hot Premise LP (3%+) § -
a Only three results >10 MPN/100 | . k
a Zero detections >45°C / 113°F g i
: i <1 = Not Detected; results illustrated at value = 0.1 E g V.
01 4o v TG e cemmenmer—emm emmemmm emispos—o———| LN
ican Water Works Association . i 20 ) = o SN 9:94 EEEEE
PacificNorthwest Section Water Temperature (deg ¢) C O RPNAICEIE
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Chloramine vs. Legionella, Con

td.

Legionella Count vs. Monitoring Date

10000 7
§E§ O Dist Syst
[Vp)
. °:_’E -5. ® Prem. Cold
* Chloramine Started Jun 24 g@eeCh o Prem. Hot
® £2)
1000 -l
: ]
* No Cold-Water Premise o
3 ]
Detections Since Jul 10 -~ e ,.e?
-E' ® 0 |
100 + & @ l
. & LA oo i
* No Hot-Water Premise S ® o
. ; = r Qe ° |
Detertinne Qinra Ain 71 s be :, o !
One of 11 Buildings, As Example = ° % E
10000 : < 10 1@ ® e
E @ Prem. Hot g L .. ® . ®
—_ ..: ® Prem. Cold hgb :
2 1000 ‘: : 3 , 8! o
o ! <1= Not Detected;
1 ® ’
g 100 i °o® y Results illustrated at value = 0.1
g ° ¢ 14 0fe o
S 10 £i® |
= &l ° : Value = Total number of samples
S o - ' collected on that day
- 1 et 1202022 2212121 23121
gig - } %3 8333333838888 8888333388 888888888888888 ¢
0.1 Sl . mmm
5 § 53 % 3% 3 8§ 8 & & N 3 X Q \ N
T3 232932835433 '\;VQ 3 ﬁ\’bﬁ ’\;\\)Q '\.'\0 ,\,Rg% '\;(OQ,Q po ,%0 \:QQSJ '\:\%Q Ié(é,o (bﬁ\'b %R“Q
American Water Works Association < 2N Co RQNA E%VLR::T':'TLA;
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Chloramine Stability in Buildings so

* Ability to Push Through the
System Rapidly (Within a Week)

 Cold Water Taps

a All cold >1.0 mg/L since Aug 7
o Now: Typical cold from 2.0-2.5 mg/L

* Hot Water Taps

a All hot >0.5 mg/L since Jan 2
a Now: Typical hot from 1.0-2.0 mg/L

American Water Works Association

Pacific Northwest Section
2025 PNWS Annual Conference, Boise ID

2.5

Chloramine, mg/L
k= g
(&) o

£
o

0.5

0.0

1-Jul  1-Aug 1-Sep

Chloramine Level vs. Monitoring Date, Multiple Buildings
@

Chloramine was started at the WTP onJune 24,2024

® Prem. Cold

® Prem. Hot

2-Oct  2-Nov 3-Dec 3-Jan 3-Feb 6-Mar 6-Apr
&T8 CORSNAIZE S
o confluence
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Chloramine vs cATP

* CATP Monitored Apr to Oct

 Drinking Water cATP Levels:

0 Recommended: <1 pg cATP/mL
a Preventative Action: 1-10 pg/mL
a Corrective Action: >10 pg/mL

e Chloramine Addition

a Without: It was 1 to 100 pg/mL
a With: Now, typically <1 cATP/mL

American Water Works Association

Pacific Northwest Section
2025 PNWS Annual Conference, Boise ID

cATP Level vs. Monitoring Date, Multiple Buildings

1000 — . .
19 O Dist Syst
i g
SE ® Prem. Cold
=1
g: ® Prem. Hot
=t
~—~100 ® =!
E . Clo
| ®
o . )
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= » - i
p O ® ‘E 2
g 10 s o oo
© @ i @ :. °
=) @ e " ]
o Q ° 5 ,
2 ® $ 8!’ -
= @ |
- @
TJ ' : ‘ o : ® @ ‘
> ; O ® ' ’@ ® 8 &
(4] - o :
Y ' g ' ® 8 &
S ' | s L 8 ®
“e b4 oo $ -
i ; *e
| .
i °
| ° o
]
0.01 H
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Chloramine vs. cATP, Cont'd.

« 220 cATP & Legiolert
Data Pairs Before
Chlorination Started

a DS: 63 pairs
a Cold taps: 75 pairs
o Hot taps: 82 pairs

* No Correlation

* After Chlorlnathg,
Still Looks Bad

All Chlorinated Data

70 @
)

50

®
40

30
20 4
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cATP Level vs. Legionella Count,
Multiple Buildings, Unchlorinated
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Tuesday, June 4, 2024
4to 6 p.m.

Upstairs Meeting Room

Yanmar Arena
1401 NW 3rd Ave., Grand Rapids, VI

Agenda
Welcome

« Dale Ad§ms, City Councilor & GRPU Commissioner
Presentations
Julie Kennedy, Gener
« GRPU Responsc
- Legionella
- Disinfectior
Chad Seidel, Presider Environmental Consulting, L€
- What Does Im; Chloramine Disinfection Mean”
GRPU?

e
ation Plan and Schedule

for Customers?
Management Recommendations
Public Question & Answer Session

« Building Water Qu

L ———

ties (GRPU) Is @ munic) o estoblished by the
i diction of the GRPU

e ton, and wastewater
M

Local News

Stay up to date on news, weather, and sports in north and central Minnesota.

Grand Rapids Set to Chlorinate Water Supply After
Legionnaires’ Outbreak

Education & Government - June 23, 2024
/ Over the last several months, the city of Grand Rapids has seen a Legionnaires’ disease outbreak, and
; the Public Utilities Center has now made the decision to chlorinate the water system to kill off the
&« PUBLIC WORKS

PUBLIC UTILITIES Legionella bacteria starting this week. According to the Minnesota Department of Health, Grand
€« PAV\ B NI Osce BO; Rapids has had 14 official cases of...
£ v i\ J

%/ \ ITER

Current Status

& Lessons Learned



Outbreak Timeline: 34 Cases Through March 2025

15
14
13
12
11

[T
o

Cases

O R N W H U1 OO N 0O ©

Disinfection Retrofit at WTP -

Designed; Approved by MDH

GRPU -
Monitoring
Begins
« MDH
Investigation
Begins

S~

e Chlorine and Ammonia
Systems Installed and
Chloramine Starts June 24

Feb Mar Apr May Jun

Jul Aug Sep Oct Nov Dec | Jan Feb Mar

Apr May Jun Jul  Aug Sept Oct Nov Dec | Jan
2023 2024 2025
American Water Works Association <o Co R QN A | nnnnn ONMENTAL
= \ CONSULTING

Pacific Northwest Section
2025 PNWS Annual Conference, Boise ID
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Outbreak Timeline: 34 Cases Through March 2025

15 - - . .
12 ‘ D|s_|nfect|on Retrofit at WTP ° . Chlorine and Ammonia
13 .~ Designed; Approved by MDH F Systems Installed and
12 - Chloramine Starts June 24
11 - - 34 Confirmed Cases
10 - - 30 Hospitalizations

" 9 - GRPU - - 2 Deaths

g 8 Monitoring

© 7 Bed Need Zero Cases for 12 ~
6 - gins Months to End Outbreak )
. - MDH \
4 - Investigation * Last "Cold” Water LP+
X Begins ﬁ Last “Hot” Water LP+ |
1 |
0 | ‘OIOIO‘O‘OIOO‘O}O‘ |

Apr May Jun Jul 28112g3 Sept Oct Nov Dec | Jan Feb Mar Apr May Ju;ozjzl Aug Sep Oct Nov Dec | Jan 2F0955 Mar 26‘25

American Water Works Association
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Lessons Learned

* A Committed, Engaged Team Can Accomplish A lot Quickly!

GRAND RAPIDS
.. : PUBLIC UTILITIES
« Communication With Customers Servie s Our Nature
a Optimize private water systems CORSNA e

o Discourage whole-facility / whole-house GAC cartridges

_ _ i 4 confluence
o Keep water flowing (especially when disinfection starts)

» Communication With Health Department ERT D S
a Outbreak information is difficult to convey (HIPAA protections) BQLTON
o Education goes both ways (state epidemiologists do not necessarily Real People. Real Solutons.
understand how water systems work) @T e o
Souider

* Surprise: An Ongoing Valve Maintenance Program is Crucial!

. Legionella Outbreak # Violation: Emergency Funding Dif{illt

American UNIVERSITY OF MINNESOTA

PackibllORREHGhloramine Saves Lives (M/DBPR REVISIONSGRN veranruent

2025 PNWS Annual Conference, Boise ID OF HEALTH 28
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