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PURPOSE

The purpose of thiResponse Resource Manisato provide information to asgtithe states of the

Upper Mississippi River, as well as their fedpeatners and others, in addressing harmful algal blooms
(HABs) on the Upper Mississippi Rifl@&MR) In particular, it is envisioned for use in larger bloom
incidents that may impact more than one state. However, the resources it contains may also be
valuable for smallesscale blooms and for information sharing purposes generally.

ThisManualwas developed in consultation with the interagency UMR HAB Work Group, which was
formed in early 2016 per the direction of the Upper Mississippi River Basini@gsso¢UMRBA) Board.
TheManualis considered a working draft asAfigust2016 and is subject to further revision. Any

questions regarding thManualmayo S RANBOGSR (2 | adhokhnScai@bnkbgi® | 2 1 | YV &
or 651:224-2880).
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INTRODUCTION: HABs on the UMR

The issue of harmful algal blooms has received increased attention in recent years both within individual
states and nationally, particularly due to such incidents as the impact to the water supfdyedo,
Ohio in 2014 and the unprecedented bloom on the Ohio River in.2015

On the UMR, algal blooms have been observed for many years, and while there has not been any
systemic tracking of blooms, they have typically besativelylocal in scale ahpredominantly

occuringin lower flow areas such as backwaters. Further, there are indications that cyanobacteria are
becoming increasirigdominant in theNJA @hwdplankton community and the potential presence of
cyanotoxins is an ongoing concdaor drinking water suppliers using the UMR as source wakarsuch,
harmful algal blooms are an issue of ongoing significance to the UMR states, federal and other partners,
and river users in general.

Whether an incidensimilar tothe 2015 Ohio Rivesloom cauld occur on the UMR is unknowras the
causes of the Ohio River incident itself are still being examjrid the UMR states and their partners
have expressed a strong interest in being prepared should a large scale incident occur.

CurrentUMRHAB Monitoring

Because HABs occur sporadicadlfime and spaceboth on the UMR and in general, it is challenging to
implementsystemicsurveillance monitoringn practical manner on large waterbody such as the UMR
As such, the UMR states tendfticus their monitoring in response to reported incidentather than on
ongoing surveillance monitoring for HABs/algal toxifse Section D:Capacities CompilationStates
also are fairly limited in their ability to dedicate staffing specificallA&Bs.

There issome ongoing monitoring by public water systems (e.g., Moline Water, Americten)\Vita

algal blooms antbxins, and theNational Great Rivers Research and Education Cai@RREGreat

Rivers Ecological Observation Netwd8REONouoysdo provide for continuous blugreen algae

measurements at their deployment locations. AdditionallyS ! { ! N¥& / 2N1lJA 2F 9y A
Mississippi River Restoration (UMRR) program Long Term Resource Monitoring gtadrigBs

spatially and temporallintensive water quality data (including chlorophgland nutrient levels) in the

LINZ I3NJ YQa & SatzRmibieMBateOqiadityt monitoring programs also provide this type of

affiliated water chemistry information at variety of river locatioridonetheless, existing monitoring

does not currently provide for systemic detection of HAB/algal toxins nor could it fully track a large scale

bloom withoutaugmentation

Therefore, it is clear that in the event of a large scale HAB event on the UMRorirapéfforts would
need to be intensified and collaboration among agencies to leverage resources and personnel would be
critical.

Analytical Methods

While states and other UMR partners employ a variety of analytical methods for cyanobacteria and
cyanobxin detection (se&ection D: Capacities Compilajiceacommormethod across most entities is
the use of enzymdinked immunosorbent assays (ELISA) to detect microcystin as well as other tAxins.
few entities also use rapidhmunochromatographitest strips/dip sticks as a screening todome
agencies (e.g., Wisconsin DNR) have developed in house capacity to perferrarwtyses (e.gmass
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spectrometrifMy andhigh performance liquid chromatograpHidPLCimethodg or may utilize
contract laboratories. Additionallgeveral agencies are exploring or implementing phytoplankton
identification and enumeration.

Whilethe[e currently is no singIeAmetpodological approach sharqd by all river paribherpossibletat A
O2yaSyadza Yl & SYSNHS Ilkitheinédntim§disthctibdsdnanydnatytical Y I (i dzNB
approachesieed to be kept in mind during any collaborative sampling which might occur in dldMBe

HAB event.

Threshold Valuesind Advisories

Currently, there are no national drinking water or contact recreation starglfzdalgal toxins, although
the Drinking Water Advisories for microcystin and cylindrospermoigsimed in May 2015 by the US
Environmental Protection Agency (USER#&\)e emergd as widelyrecognized thresholds. Additionally,
USEPA is expected to release contact recreation criteain 20160r in2017. SeeSection C:
Algae/Toxin Guidelindsr a summary of currently availablleresholds and guidelines for algae
presence ad algal toxins.

At this time, there is no single set of action thresholds or conditions applied by all the UMR states in
responding to an HAB evengtates also each have their own approaches to issuing advisories in
collaboration with local health depanents. This manual doesot seek to establish a common set of
action thresholdor advisoriegor the UMR. Rather, states are encourdge contact each other when
a UMR event triggers action in the originating state and/or appears likely to impact aristerser
down-river state (see th€ommunications Ligtcluded in this manual)Further, this manual provides a
place to share stat€s O 2 Yatiatzyhatdials regarding HABseeSSection B: Communication Taols

Remote Sensing and Aerial Imagery

In some settings, such as the Great Lakes, satellite imagery has been employed to monitor and predict
HABs. However, the spatial resolutivom satellite imagery is not typically detailed enough for
application on river systemsWhilethe National Aeronautics and Space AdministratidA%4, National
Oceanic and Atmospheric Administratid@AA, US Geological Survey (USGS),d8EPAre working

to improve the applicability of satellite imagery to HABs, it is not currently likely to be a primary source
of information for UMR blooms.

In the event of a large scale HAB, there are a number of entities on the UMR that may be able to provide
aenal imagery (something that was found to be quite helpful during the 2015 Ohio River bloom). These
entities include USAC& USFWS and USQG@per Midwest Environmental Sciences CentévIEST
partnership, and the University of lowa, among othefse Setion D: Capacities Compilation

Future Directions and Research

As is true nationwide, both the science and practice surrounding HABs is rapidly evolving. On the UMR,
research by a number of partners is ongoing and monitoring technology continugsliegeas do
Y2RStAYy3a YR LINBRAOGAGS | LIINRI OKSao a4 &adzOKzZ A
of partners, will continue tanature in the upcoming yeaxsand that this manual will be periodically

updated to reflect new developments
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COMMUNICATION LIST

This HAB communication list is a resource for use by state and federal agencies, as well as other
partners, along the Upper Mississippi River (UMR). The list is intended for use as an initial tool to
promote communication among various entities in casa sfgnificant HAB event on the UMRs there
is no shared HAB incident definitidaction levelamongUMRentities at this time, each organization is
simply encouraged to notify others when an event reaches its own threshold for action and/or
appears likdy to impact downriver or crossiver areas.

Contact information is organized according to entity function (e.g., entities with primary river
presence/HAB role, public water systerather entities, etc.). In general, the list does not attempt to
reach awn to localized notification (of local health departments, municipal beaches, etc.), as it is
assumed local notifications are the responsibility of individual states. However, public water systems
are included here due to their particularly critical nagun order to help ensure these facilities are
promptly notified. Links to lists of local health departments for each state are also provided.

State and Federal Agencies with Primary River Presaara# or HABRole

State Agencies

lllinois

lllinois Environmental Protection Agency

Contact Persons | Gregg Good gregg.good@illinois.gov 217-782-7028
Primary Contact
Teri Holland teri.holland@lllinois.gov 217-782-3362
Surface Water
Anthony Dulka anthony.dulka@lIllinois.gov 2177821020
Drinking Water

24-hour Number | 800-782-7860 or 217782-3637 (Duty Officer)

lowa

lowa Department of NaturaResources
Contact Persons | Dan Kendall danielkendall@dnr.iowa.gov 5157258379

Primary Contact

Diane Moles diane.moles@dnr.iowa.gov 5157250281

Taroon Bidar taroon.bidar@dnr.iowa.gov 5157250278
24-hour Number 5157258694 (Duty Officer)

Minnesota

Minnesota Pollution Control Agency
Contact Persons | Pam Anderson pam.anderson@state.mn.us 651-757-2190
Primary Contact

24-hour Number 800-422-0798 (DutyOfficer)

UMR HAB Tools and Resourdasglst2016) Pageb6


mailto:gregg.good@illinois.gov
mailto:teri.holland@Illinois.gov
mailto:anthony.dulka@Illinois.gov
mailto:daniel.kendall@dnr.iowa.gov
mailto:diane.moles@dnr.iowa.gov
mailto:taroon.bidar@dnr.iowa.gov
mailto:pam.anderson@state.mn.us

Missouri

Missouri Department of Natural Resources

Contact Persons | Lynn Milberg lynn.milberg@dnr.mo.gov 5735264681
Chris Radcliffe chris.radcliffe@dnr.mo.gov 573522-4680
24-hour Number 5736342436 (Duty Officer)
Wisconsin
Wisconsin Department of Natural Resources
Contact Persons | Shawn Giblin shawn.giblin@wisconsin.gov 608-785-9995
Mississippi River
Team
Gina LaLiberte gina.laliberte @wisconsin.gov 608-221-5377

State HAB
Coordinator

24-hour Number

800-943-0003 Wisconsin DNR Spill Hotline)

State FieldStations

Lake City, Minnesotg Minnesota Department of Natural Resources

Team Leader

Megan Moore

megan.moore@state.mn.us

651-345-3331 ext 225

La Crosse, WisconsirWisconsin Department of NaturdResources

Team Leader Jim Fischer jamesr.fischer@wisconsin.gov 608-781-6360
Bellevue, lowa; lowa Department of Natural Resources

Team Leader Dave Bierman dave.bierman@dnr.iowa.gov 563-872-5495
East Alton, Illinoig; lllinois Natural History Survey

Team Leader John Chick chick@illinois.edu 6184682850

JacksonMissouri¢ Missouri Department of Conservation

Team Leader

Dave Herzog

Dave.Herzog@mdc.mo.gov

5732432659 ext 1046

*Cooperative state owned and operated field stations have been established for the USACE Upper Mississippi River Restoration
Program- Long Term Resource Monitoring element and other field data collection, analysis, quality assurance, and applied
research.Team leaders are listed for each station and each would need to be contacted to determine potential ability to

support monitoring, etc. during an HAB event.
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Federal Agencies

United States Army Corps of Engineers

St. PauDistrict

Contact Persons | Jim Noren james.b.noren@usace.army.mil 651-290-5626
Rock Island District

Contact Persons Leo Keller thomas.l.keller@usace.army.mil 3097945720
St. LouiDistrict

Contact Persons | Mike Henry michael.l.henry@usace.army.mil 3148656304

United States Environmental Protection Agency

Region 5 (IL, MN, WI)

Contact Persons

Peg Donnelly donnelly.peggy@epa.gov 3128866109
Surface Water
Tom Poy poy.thomas@epa.gov 312-886-5991
Drinking Water
Meghan Hemken hemken.meghan@epa.gov 312-886-6833

Surface Water

Incident Reporting
Number

312-353-2000 (used for spills/incidents/violatiorsonly staffed during business hours)

Region 7 (IA, MO

Contact Persons | Ken Deason deason.ken@epa.gov 913551-7585
Drinking Water
Amy Shields shields.amy@epa.gov 913551-7396
Surface Water
Laura Webb webb.laura@epa.gov 913551-7435
Laboratory
John DelLashmit delashmit.john@epa.gov 913551-7821
Surface Water

24-hour Number 913-281-0991 (EPA Region 7 Emergency Response Line)

United States Geological Survey

Upper Midwest Environmental Sciences Center

Contact Persons | Jeff Houser jhouser@usgs.gov 608-781-6262
UMRRLTRM Science
Director

lllinois Water Science Center

Contact Persons | Kelly Warner klwarner@usgs.gov 217-3289727

United States Fish and Wildlife Service
Rock Island Field Office
Contact Persons | Aleshia Kenney aleshia_kenney@fws.gov 309-757-5800
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Other Entities

These other entities include academic, research, and intergovernmental organizations which may be
ableto provide assistance andupport duringan HAB eent.

United States Environmental Protection Agency
Office of Research and Development
Contact Persons | Joel Allen allen.joel@ epa.gov 513487-2806
Water Monitoring
Technologies

Blake Schaffer schaeffer.blake@epa.gov 919541-5571
Remote Sensing

National Weather Service

North Central River Forecast Center
Contact Persons | Steve Buan stevebuan@noaa.gov 952-368-2545
Service Coordination
Hydrologist

National Great Rivers Research and Education Center
Great Rivers Ecological Observation Netwaikd Great Lakes to Gulf Virtual Observatory Program

Contact Persons | John Sloan jjsloan@Ic.edu 6184682820
Ted Kratschmer ekratsch@lc.edu 6184682840

University of lowac IIHR¢ Hydroscience & Engineering

Lucille A. Carver Mississippi Riverside Environmental Research Station (LACMRERS)
Contact Persons | Nathan Young nathanyoung@uiowa.edu 6184682820

Western lllinoisUniversity
Alice L. Kibbe Life Science Research Station

Contact Persons | Sean Jenkins se-jenkins@wiu.edu 3092982045
Station Director
Jim Lamer it-lamer@wiu.edu 217-357-5106
Site Manager

Metropolitan Council

Environmental Services
Contact Persons Kent Johnson kent.johnson@metc.state.mn.us 651-602-8117

Jack Barland john.barland@metc.state.mn 651-602-8341

Upper Mississippi River Basin Association
Contact Persons | Dave Hokanson dhokanson@umrba.org 651-224-2880

Matt Jacobson mjacobson@umrba.org 651-224-2880
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Public Water Systems Using the UMR as Drinking Water Supplyrce

Facility State | Approx | Contact Phonel Emergency Contact Email
River Number(s) Phone Person (if available)
Mile Number(s)
St. Cloud Water | MN 928 3202557225 | 3202557225 | Lisa lisa.vollbrecht@ci.stcloud.mn.us
Treatment Plant Vollbrecht
St. Paul Regional| MN 863 652-266-1651 | 651-266-1660 | Jim Bode james.bode@ci.stpaul.mn.us
Water Services
Minneapolis MN 859 612-661-4975 612-661-4949 | Annika Annika.Bankston@minneapolismn.gq
Water Works Bankston
East Moline IL 489 309-752-1520 | 3097521599 | Chip Drake | ldrake@eastmoline.com
Water Treatment
Plant
Moline Water IL 486 3095242301 309524-2300 Tony Loete | tloete@moline.il.us
Treatment Plant
Rock Island IL 484 309-782-5403 3097825403 Phil Propes | philip.propes@fluor.com
Arsenal
lowa American 1A 484 5634689201 | 5633228814 | Brent Earley| brent.earley@amwater.com
Davenport ext. 1
Rock Island IL 483 3097322310 | 3097322311 | Jason upton.jason@rigov.org
Water Treatment Upton
Plant
Burlington Water | IA 405 3197546501, | 3197527611 | Ken gregoryk@burlingtoniowa.org
Treatment Plant 319752-7611 Gregory
Nauvoo Water IL 376 217-453-2587 309-337-8781 Barry wtpnauvoo@frontiernet.net
Treatment Plant Cuthbert
Keokuk Water 1A 365 3195242011 3195242011 Sherri
Works Samuels
Hamilton Water IL 364 217-847-3774 217-847-3774 Tim
Treatment Plant Schilson
WarsawWater IL 360 217-256-4512 | 217-256-3214 | Joseph
Treatment Plant Samuels
Quincy Water IL 327 217-2284590 | 217-2284590 | Randall rkoch@quincyil.gov
Treatment Plant Koch
Hannibal Water | MO | 309 573221-8050 | 573-221-0955 | Matt
Treatment Plant Munzlinger
Louisiana Water | MO 283 5737546912 | 5737540306 Operator
Treatment Plant 5737544591
Ameren UE MO 210 314-992-6233 3145542683 John Pozzo
Sioux Plant 3145542280
lllinois American | IL 204 618792-4558 618-792-4558 Lori Stenzel | Lori.Stenzel@amwater.com

Alton
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Facility State | Approx | Contact Phonel Emergency Contact Email
River Number(s) Phone Person (if available)
Mile Number(s)
Olin Corp. East | IL 200 6182583633 | 6182582111 | Operator
Alton Plant
lllinois American | IL 192 6187924558 | 618792-4558 | LoriStenzel | Lori.Stenzel@amwater.com
Granite City
City of St. Louis | MO | 190 3148685640 | 314592-8205 Operator
lllinois American | IL 181 618792-4558 | 6187924558 | Lori Stenzel| Lori.Stenzel@amwater.com
East St. Louis
Jefferson County | MO | 150 6369330106 | 6362267487 Operator
Water Authority
Ameren UE MO 140 314992-9233 | 3145542683 John Pozzo
Rush Island 3145542280
Chester Water IL 110 6188263315 | 618826-3315 | Tim Crow chesterwaterl@yahoo.com
Department
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Local Health Department Lists for UMR States

lllinois lllinois Local Health Departments:
http://www.idph.state.il.us/local/alpha.htm

lowa lowa Local Health Departments:
http://idph.iowa.qov/Portals/1/userfies/147/Iph_addresses.pdf

Minnesota | Minnesota Local Health Departments:
http://www.health.state.mn.us/divs/opi/gov/find/

Missouri Missouri Local Health Departments:
http://health.mo.gov/living/lpha/lphas.php

Wisconsin | Wisconsin Local Health Departments:

https://www.dhs.wisconsin.gov/lfdepts/counties.htm
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RESPONSE TOOLS AND RESOURCES:
SECTION AMAPS AND SPATIAL REFERENCES
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UMR Overview Map (by 50 Mile Segments)

Upper Mississippi River Miles by 50-Mile Segments
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Counties

Along the UMR (North Map)

Counties along the Upper Mississippi River
(Minneapolis, MN to Keokuk, IA)
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Counties Along the UMR (South Map)

Counties along the Upper Mississippi River
(Keokuk, IA to Cairo, IL)
& L&D 17 4 4}
. MERCER| /
. Illinois p
") HENDERSON ;
HANCOCK
7 1ap19
L&D 200 !
LEWISR‘&ADAMS
R S 18p21
MARION) ...
R e T L&D 22
: Hannibal = 3090
'RALLS
' (
e 000 s { PIKE  &,p 24
- :’
UNCOLN
e . L&D
\ :
}[ Missouri River
. I———
s & =
ol
»
S
I
P ’(
il Oy | DR & ¢
STE GENEVIEVE 7= /10, )
N / % JACKSON /,/
-~/ PERRY 5
B i SO - S \\)
: : : UNION | o il
Missourl Cape Girardeau ' [ &
CAPE GIRARDEAUs0 { . o, §
|~ ALEXANDER™27,
J W
0
t River Mile
Locks and Dams
— Rivers \1
National Wildife Refuge | N )
[+{ ===== State Boundary
______ : County Boundary :
J
0510 20 30 40 50 ZJ __________ s -
- Miles e
S
UMR HAB Tools and Resourdasg(ust2016) Pagel6



Upper Mississippi River Mile Points of County Lines

River Mile* State County/County
857.9 LDB MN Anoka/Hennepin
850.5 LDB MN Hennepin/Ramsey
845.3 RDB MN Hennepin/Dakota
841.9 RDB MN Dakota/Ramsey
835.7 RDB MN Ramsey/Dakota
833.1 LDB MN Ramsey/Washington
811.6 LDB MN/WI Washington/Pierce
807.1 RDB MN Dakota/Goodhue
779.3 LDB Wi Pierce/Pepin

773.2 RDB MN Goodhue/Wabasha
763.4 LDB Wi Pepin/Buffalo

741.9 RDB MN Wabasha/Winona
721.8 LDB Wi Buffalo/Trempealeau
713.0 LDB Wi Trempealeau/La Crosse
701.0 RDB MN Winona/Houston
691.3LDB Wi La Crosse/Vernon
673.8 RDB MN /1A Houston/Allamakee
667.6 LDB Wi Vernon/Crawford
637.3 RDB 1A Allamakee/Clayton
630.7 LDB Wi Crawford/Grant
600.6 RDB 1A Clayton/Dubuque
580.6 LDB WI/IL Grant/Jo Daviess
567.0 RDB 1A Dubuque/Jackson
548.9 LDB IL Jo Daviess/Carroll
532.8 RDB 1A Jackson/Clinton
524.7 LDB IL Carroll/Whiteside
511.5 LDB IL Whiteside/Rock Island
506.6 RDB 1A Clinton/Scott

469.5 RDB 1A Scott/Muscatine
448.8 RDB 1A Muscatine/Louisa
448.8 LDB IL Rockisland/Mercer
425.6 RDB 1A Louisa/Des Moines
425.5 LDB IL Mercer/Henderson
395.9 RDB 1A Des Moines/Lee
390.6 LDB IL Henderson/Hancock
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Upper Mississippi River Mile Points of County Lirfesntinued)

River Mile* State County/County
361.5 RDB IA/ MO Lee/Clark
351.0 RDB MO Clark/Lewis
347.3 LDB IL Hancock/Adams
328.5 RDB MO Lewis/Marion
312.4 LDB IL Adams/Pike
306.1 RDB MO Marion/Ralls
297.4 RDB MO Ralls/Pike
275.4 LDB IL Pike/Calhoun
258.1 RDB MO Pike/Lincoln
236.4 RDB MO Lincoln/St. Charles
217.9 LDB IL Calhoun/Jersey
208.5 LDB IL Jersey/Madison
195.5 RDB MO St. Charles/St. Louis
182.3 LDB IL Madison/St. Clair
171.2 LDB IL St. Clair/Monroe
79.4 LDB IL Jackson/Union
75.2 RDB MO Perry/Cape Girardeau
55.4 LDB IL Union/Alexander
47.8 RDB MO Cape Girardeau/Scott
25.9 RDB MO Mississippi/Scott

* LDB Left Descending Bank

RDB = Right Descending Bank
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Upper Mississippi River Locks and Dams

Emergency Contact

Lock Name River Mile Address Phone Phone

Upper StAnthony Falls| 853.7RDB | 1 Portland Ave. 612-333-5336 612-333-5336
Minneapolis, MN 55402528

Lower StAnthony Falls| 853.4RDB | 1 Portland Ave. 612-332-6864 612-332-3660
Minneapolis, MN 55402528

Lock & Dam 1 847.6RDB | 5000 WRiver Pkwy. 612-724-2971 612-724-2971
Minneapolis, MN 55417681

Lock & Dam 2 815.2 RDB | 1350 Dam Rd. 651-437-3150 651-437-3150
Hastings, MN 55038145

Lock & Dam 3 796.9 RDB | 4330 Lock & Dam Rd. 651-388-5794 651-388-5794
Welch, MN 55089644

Lock &Dam 4 752.8 LDB | Main St. 6086854421 6086854421
Alma, WI 54610325

Lock & Dam 5 738.1 RDB | 12554 Hwy 61 507-689-2101 507-689-2101
Minnesota City, MN 55959756

Lock & Dam 5A 728.5LDB | W679 State Hwy 35 507-452-2789 507-452-2789
Fountain City, Wl 54628214

Lock & Dam 6 714.1 LDB | W24055 Lock and Dam Rd. 651-290-5964 651-290-5964
Trempealeau, Wl 54661406

Lock & Dam 7 702.5 RDB | 33018 US Hwy 61 651-290-5186 651-290-5186
La Crescent, MN 559482404

Lock & Dam 8 679.2 LDB | Near WI Hwys 35 & 56 651-290-5035 651-290-5035
Genoa, WI 54630265

Lock & Dam 9 647.9 LDB | 24545 State Hwy 35 6088744311 6088744311
Eastman, WI 54628723

Lock & Dam 10 615 RDB 5 Lock and Dam Ln. 5632521261 5632521261
Guttenberg, IA 52050849

Lock & Dam 11 583RDB 11 Lime St. 5635821204 5635821204
Dubuque, IA 52001

Lock & Dam 12 556.7 RDB | 12401 N Riverview 319872-3314 563-872-3314;
Bellevue, IA 52031 563-872-4919

Lock & Dam 13 522.5LDB | 4999 Lock Rd. 815589-3313; | 815589-3313;
Fulton, IL 61252 8155892144 8155892144

Lock & Dam 14 493.3 RDB | 25549 182nd St. 563-332-0907; | 563-332-0907;
Pleasant Valley, IA 52767 309-794-4359 309-794-4359

Lock & Dam 15 482.9 LDB | Rodman Ave., Rock Island Arsenal | 3097945266 309-794-5266;
Rock Island, IL 61201 3097945810

Lock & Dam 16 457.2 LDB | 33109 102nd Ave. W 309537-3191 309537-3191;
Muscatine, IA 52769204 309537-3412

Lock & Dam 17 437.1LDB | 173 Lock and Dam Rd. 309587-8125 309-587-8125;
New Boston, IL 61272 309-587-8579

Lock & Dam 18 410.5LDB | N 1675th St. 3098732246 3098732246
Gladstone, IL 61437

Lock & Dam 19 364.3 RDB | 525 N Water St. 319524-2631 3195242631,
Keokuk, IA 52632 319524-0691
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Upper Mississippi River Locks and Daosntinued)

Emergency Contact
Lock Name River Mile Address Phone Phone
Lock & Dam 20 343.2 RDB | N Front St. 5732883320 | 5732883320;
Canton, MO 63435 5732882100
Lock & Dam 21 3249 LDB | W Lock and Dam Rd. 217-222-0918 | 217-222-0918;
Quincy, IL 62301 217-222-0352
Lock & Dam 22 301.2 RDB | Riverview Dr. 573221-0294 | 573221-0294;
New London, MO 63459 573221-6463
Lock & Dam 24 273.4 RDB | 350 N First St. 5732423524 | 573242-3524
Clarksville, MO 63338038
Lock & Dam 25 241.4 RDB | 10 Sandy Slough Rd. 636566-8120; | 636:566-8120
Winfield, MO 63389 636-630-5803
Melvin Price Locks & | 200.5 RDB | 1 Lock and Dam Way 6088744311 636-899-1543;
Dam 26 East Alton, IL 62022400 618462-1713
Locks 27 (Chain of 185.5LDB | 3291 W 20th St. 563252-1261 618452-7107
Rocks) Granite City, IL 62041227
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RESPONSE TOOLS AND RESOURCES:
SECTION 8COMMUNICATION TOOLS
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Illinois

IL EPA Program Page:
http://epa.illinois.gov/topics/waterquality/surfacewater/algatbloom/index

lowa

State Park Beach Monitoring Page:
http://www.iowadnr.gov/Thingsto-Do/BeachMonitoring

Minnesota

MPCA Program Page:
https://www.pca.state.mn.us/water/bluegreenalgaeand-harmfutalgatblooms

Minnesota Department of Health (MDH) Program Page:
http://www.health.state.mn.us/divs/idepc/diseases/hab/

Missouri

Missouri Dept. of Health & Senior Services (MDHSS) Recreational WatePagéety
http://health.mo.gov/safety/recreationalwater/naturalwaterareas.php

Lakes of Missouri Volunteer Program Blue Green Algae in Misamei
http://Imvp.org/bluegreen

Wisconsin

WI Department of Natural Resources:
http://dnr.wi.gov/lakes/bluegreenalgae/

WI Department of Health Services:
https://www.dhs.wisconsin.gov/water/b@lgae/index.htm

USEPA Information Websites

USEPA CyafilABs Page
https://www.epa.gov/nutrientpolicy-data/cyanohabs

USEPA CyanoHABs Newsletters:
https://www.epa.gov/nutrientpolicy-data/cyanohabsewsletters2016

To sign up for the newsletter, send an email to Lesley D'Anglada (Danglada.Lesley@epa.gov).
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ExamplePress Releases

lllinois: 2016 BlueGreen Algae Press Release

lllinois Urges Caution While Recreating in lllinois Lakes or Rivers with-Bitezn Algae

SPRINGFIELDi The lllinois Environmental Protection Agency and Department of Publi
Health areadvising residents to use caution while recreating in lllinois lakes and rivers. 7
summer, individuals should be aware and watch for-gheen algae blooms beginning to fc
on lakes and ponds across the state.-Bheen algae (also known as cyanobsaa) are
microscopic organisms that naturally occur in lakes and streRiaqsid growth of algae is
referred to as a fAbl oom. o

With the upcoming Memorial Day weekend, lllinois officials are reminding residents to k
cautious if they are planning activities lllinois lakes and rivers now and throughout the
summer.Some bluggreen algae produce toxic chemicals that cause sickness or other a
health effects in people and pets depending on the amount and type of expbswery
young, the elderly,rad people with compromised immune systems are most atAtbkerse
health effects attributable to algal toxins can occur from direct skin contact, swallowing
contaminated water, or inhaling water droplets in the Symptoms of exposure to algal tox
include rashes, hives, diarrhea, vomiting, coughing, or wheekiloge-severe symptoms me
result from longer or greater amounts of exposure.

People who plan to recreate in or on lllinois lakes or rivers this summer, and their pets,
advised to avoidontact with water that:

Alooks like spilled, green or blugreen paint

Ahas surface scums, mats, or films

Ais discolored or has gre@olored streaks

Ahas greenish globs suspended in the water below the surface

If you or your pet comes into contagith water you suspect may have a bloom of {gteen
algae, rinse off with clean, fresh water as soon as posdsitidewise, if you plan to eat fish y
catch from water that has a bloom of blyreen algae, rinse all fish parts well in tap water
beforecooking and eatingActivities near, but not in or on a lake or river, such as campin
picnicking, biking, and hiking are not affected. With all activities, wash your hands befor
eating if you have had contact with lake water or shore debris.

If you areconcerned you have symptoms that are a result of exposure to algal toxins, cc
your health care provider or call the lllinois Poison Center@@222-1222. If your pet
experiences symptoms that may be a result of exposure, contact your veterinaria

For additional information about harmful algal blooms, please visit
http://www.epa.illinois.gov/topics/wataquality/surfacewater/algaibloom/index
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lowa: 2014 BludGreen Algae Press Release

AVOID BLUE -GREEN ALGAE BLOOMS

MEDIA CONTACT: Mary Skopec at 515-7253434 or 3194000442 (cell) or
Mary.Skopec@dnr.iowa.gov

DES MOINES ¢ A reported chemical spill on the Des Moines River above Saylorville
Lake Wednesday turned out to be a blue-green algae bloom, according to DNR
investigators.
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washed nutrients into water bodies. Once the weather turns hot, and the water is
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The DNR tests for bacteria and algal toxins (microcystin) levels at state park beaches at
least once per week between Memorial Day and Labor Day. Results Thursday showed
elevated levels of microcystins at Denison State Park. To find test results by lake, search
for beach monitoring at www.iowadnr.gov _ or call the Beach Hotline at 319353-2613.

Results from the Des Moines River were slightly elevated but well below levels of
EOOEI UOwi OUwUIl EUI EUDOOS wW?' OP1 YI UOWEOOOOUWEEOw

The lowa DNR and lowa Department of Public Health recommend staying away from
cloudy, blue -green areas on lakes and rivers. he blooms usually float to the surface
and can be many inches thick, especially near shorelines.

People can get sick from water containing blue-green algal blooms. They should avoid
swimming in areas with obvious bright blue -T Ul | OWEOOOUBS w? + POl pPUI OQwx

PEUI UwOUWOPEOWEOT EIl woOi i wUT T PUwi UUOwWUT | awEOUOE
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People can get sick from intentionally or accidentally swallowing the water, by having
direct skin contact (as when swimming, wading or showering) or by breathing airborne
droplets (as when boating or waterskiing). Sickness from exposure to blue-green algal
blooms is not contagious, and cannot be spread from person to person.

The following symptoms can show up within hours or days, but normally show up
within one week:
1 Rash, hives, or skin blisters (especially on the lips and under swimsuits).
1 Gastrointestinal symptoms such as stomach pain, nausea, vomiting, diarrhea,
severe headaches and fever.
1 Runny eyes and nose, cough, and sore throat, chest pain, asthmdike symptoms
or allergic reactions.
1 Exposure to large amount of the toxin from blue -green algae can cause liver
damage.

People who think they have been exposed to the toxins should contact their health
provider.

Talking points to media: Blugreen algal blooms occwhen algae that are normally present grow
exuberantly. Within a few days, a bloom can cause clear water to become cloudy. The blooms usually
float to the surface and can be many inches thick, especially near the shoreline.

Both humans and animals can gatk from exposure to water containing bigieeen algal blooms.

People can get sick from being exposed to the toxins withingoken algal blooms, either by

intentionally or accidentally swallowing water, by having direct skin contact (as when swimming,
wading, or showering), or by breathing airborne droplets containing the toxin, such as during boating or
waterskiing. Any sickness from exposure to {gteen algal blooms cannot be spread from one person

to another, nor from an animal to a person.

Sympbms may take hours or days to show up in people, but normally show up within one week after
exposure.

Symptoms of exposure to bkgeeen algae can include

w Rash, hives, or skin blisters (especially on the lips and under swimsuits).
w Gastrointestinal symptoms such as stomach pain, nausea, vomiting, diarrhea, severe headaches,
and fever.
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W Runny eyes and nose, cough, and sore throat, chest pain, asitereymptoms, or allergic
reactions.

w Exposure todrge amount of the toxin form blugreen algae can cause liver damage.

People who believe that they may have gotten sick from exposure tagji@ea algal blooms should see
their health care provider.
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lowa: 202 Blue Green Algae Press Release

DINIR
LIOWA DNR NEWS

OWA \RTMENT OF NATUR LESOURC(

FORIMMEDIATE RELEASE: AUGUST 31, 2012

WARM CONDITIONS PROMPT WARNING OF BLUE -GREEN ALGAE
BLOOMS

DES MOINES+t Unseasonably warm weather and water temperatures have prompted concerns
about microcystin, a product of blue -green algae.

There are currently advisories for total microcystins for the beaches on Big Creek Lake, Green
Valley Lake, and Rock Creek Lake. Bluegreen algae can grow quickly and become very
abundant in warm, shallow, undisturbed surface water that receives a lot of sunlight 4
conditions that have been prevalent throughout the state this summer.

Because the conditions are conducive to bluegreen algae growth, people and pets should not be
in contact with water that has a poor appearance. The appearance can be a pegreen or blue-
green color, but also a reddish-brown. It may appear with scum, foam or as a thick mat on the
water surface. Blue-green algae can grow quickly and become very abundant in warm, shallow,
undisturbed surface water that receives a lot of sunlight.

The main risk to humans from microcystin is skin irritations and rashes, but if the water is
swallowed or airborne droplets are inhaled during swimming, bathing or showering,

symptoms could be worse. Those would include headaches, nausea, abdominal pain, seizures,
liver injury and respiratory problems.

Precautions that should be taken to prevent health-related problems due to harmful algal
blooms include:

3 #O00zUwUPPOOWPEUI UwUOPWOUWEOEUWPOWEUI EUwPT T Ul wo
scum or mats of algaeon the water.
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3 If you come in contact with water that might have a harmful algal bloom, rinse off with

fresh water as soon as possible.

3 #O00zUwOl Uwxl UUwWwOUwWOPYI UUBGEOQwWUPPOWPOWOUWEUDOOWI
there is foam, scum or mats of algae on the water.
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water.
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For more information, contact Jason McCurdy at 515 -2057660.

- 30¢
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lowa: 2011Big Lake Creek Press Release and Advisory

DR
[OWA DNR NEWS
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FOR IMMEDIATE RELEASE: SEPTEMBER 16, 2011

VISUAL ALGAE BLOOMS AT BIG CREEK LAKE SHOULD BE
AVOIDED

MEDIA CONTACT: Greg VanFosson at 515 -571-4010 or
Greg.VanFosson@dnr.iowa.gov

DES MOINES ¢t Water samples taken throughout the last week indicate that toxins
released from a blue-green algae bloom are declining at Big Creek Lake.

The presence of bluegreen paint color in the water was not visible until early Sunday
evening at Big Creek Lake prompting concerns about microcystin, a product of blue -
green algae.

Water samples taken on Sunday and Monday indicated levels of microcystin above the

6 OUOEwW' I EOUT w. UT EOPAEUDOOZUWUI EOOOI OEEUDOOWOI
samples drawn from the lake later in the week indicated levels below the recommended

advisory level for all but a few isolated spots on the lake where wind had blown algae

up against the shore.

261 wUUPOOwWUI EOOOI OEwUT EVUwWPI waOUWEUI wbOwWEOWEUI
algae or a blue-green paint color, you should avoid contact with the water and keep
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People and pets should not be in contact with water that has a poor appearance. The
appearance can be a peayreen or blue-green color, but also a reddish-brown. It may
appear with scum, foam or as a thick mat on the water surface. Blue-green algae can
grow quickly and become very abundant in warm, shallow, undisturbed surface water
that receives a lot of sunlight.

The main risk to humans from microcystin is skin irritations and rashes, but if the water
is swallowed or airborne droplets are inhaled during swimming, bathing or showering,
symptoms could be worse. Those would include headaches, nausea, abdominal pain,
seizures, liver injury and res piratory problems.

People can take the following precautions to prevent health-related problems due to
harmful algal blooms:

1 Don't swim, water ski or boat in areas where the water is discolored or if there is
foam, scum or mats of algae on the water.

1 If you come in contact with water that might have a harmful algal bloom, rinse
off with fresh water as soon as possible.

T Don't let pets or livestock swim in or drink from areas where water is discolored,
of if there is foam, scum or mats of algae on the water.

1 Don't let pets (especially dogs) lick the algae off their fur after swimming in
scummy water.

1 Don'tirrigate lawns or golf courses with pond water that looks scummy or has a
bad odor.

1 Don't drink the water. Boiling the water will not make it safe t o drink.
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FOR IMMEDIATE RELEASE: SEPTEMBER 12, 2011

DNR ISSUES WATER CONTACT ADVISORY AT BIG CREEK LAKE
DUE TO ALGAE BLOOM

MEDIA CONTACT: Greg VanFosson at 515 -571-4010 or
Greg.VanFosson@dnr.iowa.gov

DES MOINESt A swimming and contact advisory is being issued for Big Creek Lake
north of Des Moines due to a blue-green algae bloom occurring over the weekend.

Water samples were taken on Monday with results expected back later this week.

(T waOUWEUI wbOwWEOWEUI EwbT 1T Ul wbUz UgreérppdimE Oa wUT O
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VanFosson, DNR district parks supervisor.

The presence of bluegreen paint color in the water at Big Creek has prompted concerns
about microcystin, a product of blue -green algae.
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People and pets should not be in contact with water that has a poor appearance. The
appearance can be a peayreen or blue-green color, but also a reddish-brown. It may
appear with scum, foam or as a thick mat on the water surface. Blue-green algae can
grow quickly and become very abundant in warm, shallow, undisturbed surface water
that receives a lot of sunlight.
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The main risk to humans from microcystin is skin irritations and rashes, but if the water
is swallowed or airborne droplets are inhaled during swimming, bathing or showering,
symptoms could be worse. Those would include headaches, nausea, abdominal pain,
seizures, liver injury and respiratory problems.

People can take the following precautions to prevent health-related problems due to
harmful algal blooms:

T Don't swim, water ski or boat in areas where the water is discolored or if there is
foam, scum or mats of algae on the water.

T If you come in contact with water that might have a harmful algal bloom, rinse
off with fresh water as soon as possible.

1 Don't let pets or livestock swim in or drink from areas where water is discolored,
of if there is foam, scum or mats of algae on the water.

1 Don't let pets (especially dogs) lick the algae off their fur after swimming in
scummy water.

1 Don'tirrigate lawns or golf courses w ith pond water that looks scummy or has a
bad odor.

1 Don't drink the water. Boiling the water will not make it safe to drink.
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Minnesota: 2016 BlueGreen Algae Press Release

MDH

Minnesota
N R | Minnesota Pollution Department
e W S e e a S e Control Agency of Health
For release: May 26, 2016
Contact: Risikat Adesaogun, MPCA, 651-757-2056 or Doug Schultz, MDH, 651-201-4993

Note to editors: Photographs of blue-green algal blooms are available on the MPCA's Flickr account.

Blue-green algae: If in doubt, stay out

St. Paul, Minn.d With Memorial Day right around the corner, the unofficial start of summer is here. While water
enthusiasts and pets enjoy swimming and boating when the weather is calm and sunny, these conditions are
also perfect for growing blue-green algae, which can be harmful to both people and animals.

Last summer, blue-green algal blooms were reported in lakes across the state, from near the lowa border all
the way to the Canadian border. The Minnesota Pollution Control Agency (MPCA) and Minnesota Department
of Health (MDH) staff jointly investigated two reported human illnesses and multiple dog deaths following
exposure to blue-green algae. Blooms typically begin to form in June when the weather warms, but with the
mild spring weather this year, blooms may already be present in Minnesota lakes.

People and pets at risk

The appearance of a blue-green algal bloom and the unpleasant smell that occasionally accompanies a bloom
typically keep most people out of the water. However, people can become sick after they swim, boat, water ski
or bathe in water that has toxic blue-green algae. During these activities, people are exposed to the toxins by
swallowing or having skin contact with water or by breathing in tiny droplet s of water i n th
symptoms are mild and may include vomiting, diarrh
said MDH Epidemiologist Stephanie Gretsch.

Dogs are at particular risk, as they are more likely to wade in the areas of a lake where algal scum
accumulates and humans avoid. Dogs are usually exposed to larger amounts of toxins from algae because
they tend to swallow more water than humans while swimming, especially when retrieving toys from the water.
They also lick their coats upon leaving the water, swallowing any algae that may be on their fur. Dogs exposed
to blue-green algae can experience symptoms such as vomiting, diarrhea, rash, difficulty breathing, general
weakness, liver failure and seizures. In the worst cases, it can cause death. If your dog experiences any of
these symptoms after visiting a lake, seek veterinary care immediately.

Tips to protect yourself and your pets

Not all blue-green algae are toxic, but there is no way to tell whether a bloom is toxic by looking at it. Harmful
blooms often look like pea soup, green paint or floating mats of scum and sometimes have a bad smell.
However, har mf ul b hrge@md slense rared cai sometimes aowes smlall portions of the lake
with little visible algae present. Before you or your children or pets enter the water, take a closer look at the
lake and check for algae in the water or on shore to help determine if a bloom recently happened.

Ailf it looks and smells bad, dondét take a chance.
Ander son, MPCA Water Quality Monitoring Supervisor
outofthewater . 06 | f you do c¢ o megrdemalgae, washmff vatlt ftesh watdr immediatelye
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paying special attention to the areas your swim suit covered. Rinse off pets with fresh water if you think they
swam in water where blue-green algae were present.

Addressing the algae problem

There are currently no short-term solutions to fix a blue-green algal bloom. Once a bloom occurs, the only
option is to wait for the weather to change to dis
temperatures, blue-gr een al gal bl ooms wi || be common on many
Heiskary, an MPCA Research Scientist.

The key to solving algae problems is to improve overall water quality by reducing how much phosphorus gets
into lakes. Phosphorus is a nutrient that encourages plant growth, and it is present in soil and plants. Runoff
from urban and agricultural land contains phosphorus. Excess phosphorus in lakes provides the food

necessary to produce algal blooms. Aside from limiting applications of fertilizers that contain phosphorus,
homeowners can help protect our lakes by sweeping up lawn clippings and soil off sidewalks and pavement,
and cleaning up pet waste, so that rain stesms don

More information on blue-green algae, including how to report a possible human or animal iliness, is available
on the MDH Harmful Algal Blooms website.

Broadcast version

The Minnesota Pollution Control Agency and the Minnesota Department of Health are advising the public to
stay outofalgae-l aden water. This yeards mild spring weath

Certain species of blue-green algae contain potent toxins that can quickly become deadly to both people and
animals. Keep pets and children away from waters with a pea soup or green paint appearance. Water may also
have a foul odor. Symptoms can include vomiting, diarrhea, headache, eye irritation, and seizures. If you or
your pets experience these symptoms, seek medical or veterinary assistance immediately.

#
The mission of the MPCA is to protect and improve the environment and enhance human health.

St. Paul A BrainerdAAMPekrnobt ALMeReshAl DuRuRbcheste
www.pca.state.mn.us A Ffied and TDD 800-657-3864
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Wisconsin 2016 Press Release

Blue-green algal bloom season is underway

Published byCentral OfficeJuly 5, 2016

Contact(s)Gina LaLiberte, DNR statewide biyreen algae coordinator, 66&21-5377,
Gina.Laliberte @wisconsin.galennifer Miller DHS commigations, 60&66-1683,
DHSMedia@dhs.wisconsin.g@r Jennifer Sereno, DNR communications,-6088084,
Jennifer.Sereno@wisconsin.gov

MADISON, Wis.Those heading out to lakes are reminded to be on the lookout for-gheen algae
blooms beginning to form on lakes and ponds across the state.

The Wisconsin Department of Natural Resources has received reports of blooms on some southern lakes
and blooms Wl continue to appear throughout the state as the summer months continue.

Bluegreen algae blooms tend to grow when there is a lot of sunlight, water temperatures are high, and
there is little wind. The bloomgeak from July to September.

"Blue-green alga are in all lakes in Wisconsin, but they only become a problem when they form
nuisancelevel growth, called blooms, on some lakes," said Gina LaLiberte, DNR's statewigesblue
algae coordinator. "Actively growing blooms are usually green and haeaaqup' appearance, but

they may contain blue, white, red, or brown scums that may be foamy or in mats. These blooms may
cause ilinesses for those who accidentally ingest or inhale water containing algae, or have prolonged
skin contact with the algae."

Jadan Dieckman, a waterborne disease fellow with the Wisconsin Department of Health Services, said
common symptoms of exposure to bhgeeen algae blooms include rashes, gastrointestinal ailments

and respiratory irritation. People experiencing symptoms tiaty be due to blugreen algal exposure
should contact their health care provider or the Poison Control Centei8@0222-1222.

Public health officials encourage people to avoid swallowing any water and to always wash off after
swimming in any lake, paror river. Dogs should always be rinsed off with clean water to remove algae
from their coat. If people have any doubts about the appearance of water, they should stay out. They
should ensure that children and pets do not swim in or drink water with gaeabloom.

Not all bluegreen algae outbreaks have heavy surface scum. People should avoid conditions when
water is opaque and green like this seen in Lake Monona in 2015.

"A good rule for identifying risk from blegreen algae is that if adults are in kea@eep water and can

see their feet clearly, the risk of iliness is low to moderate, but it's still a good idea to avoid swallowing
water that could contain other bacteria and pathogens," LaLiberte said. "When you can't see your feet,
keep children and dagout of the water and consider having the whole family pursue another activity
that day."

People are also encouraged to help out by reporting potential atgkded illnesses in both people and
animals to the Wisconsin Department of Health Servicedlmgfout an online questionnaire
[www.dhs.wisconsin.gov/water/balgae/index.htm (exit DNR) or calling 668656-1120.
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Animals have a higher risk of dying after expogarblue-green algal toxins because they are smaller in
size and may ingest large amounts of toxins from drinking lake, pond, or river water or licking algae from
their coat. Symptoms in dogs can include lethargy, loss of appetite, vomiting, diarrheanocseszures.

If your animal shows any of these symptoms contact your veterinarian immediately.

Blooms tend to grow when there is a lot of sunlight, water temperatures are high, and there is little
wind. The blooms peak from July to September.

While not allcyanobacteria produce toxins, the presence of bjmeen algae blooms in lakes, ponds or
rivers may indicate a potential health hazard, LaLiberte said.
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Bl weg een al gae bl ooms apwielalri ng
continue northward

Published byCentral OfficeJune 17, 2014

MADISON -- Those heading out to lakes are advised to be on the lookout fegrelere algae
blooms beginning to form on lakes and ponds across the state. Reports show blooms are forming
on southern lakes and wgradually appear northward as the summer months continue.

"Blue-green algae have 'pea soup' appearance in lakes and contain green, blue, white, red, or
brown scums that may be foamy or in mats,"” says Gina LalLiberte, a research scientist with the
WisconsinDepartment of Natural Resources. "These blooms may cause illnesses for those who
come in contact with them or accidentally ingest water containing algae."

The most commonly reported symptoms of exposure tedpieen algae blooms include rashes,
gastroinestinal ailments, and respiratory irritation, according to Mark Werner, a toxicologist

with the Department of Health Services. People experiencing symptoms that may be due to blue
green algal exposure should contact their health care provider or the Eorsool Center at-1
800-222-1222.

Public health officials encourage people to always wash off after swimming in any lake, pond or
river. Dogs should always be rinsed off with clean water to remove algae from their coat. If
people have any doubts about #ppearance of water, they should stay out. They should ensure
that children and pets do not swim in or drink water with an algae bloom.

"A good rule for identifying blugyreen algae is that if adults are in kitp water and can see

their feet, the risirom bluegreen algae is low to moderate, but it's still a good idea to avoid
swallowing water," LaLiberte says. "When you can't see your feet, keep children and dogs out of
the water, and consider having the whole family pursue another activity that day.

People are also encouraged to help out by reporting potentialralgse ilinesses in both
people and animals to the Wisconsin Department of Health Services by filling out an electronic
form [www.dhs.wisconsin.gov/eh/bluegreenalgg@it DNR) or calling 60866-1120.

Animals have a higher risk of dying after exposure to-gieen algae toxins because they are
smaller in size and may ingest large amounts of toxims ffonking lake, pond, or river water

or licking algae from their coat. Symptoms in dogs can include lethargy, loss of appetite,
vomiting, diarrhea or even seizures. If your animal shows any of these symptoms contact your
veterinarian immediately.

Blooms £nd to grow when there is a lot of sunlight, water temperatures are high, and there is
little wind, with the number of blooms peaking from July to September.
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