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Increased eutrophication process on
aguatic environments
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South America

12 countries

369 million people

Fourth largest continent

12% of Earth's land surface
According PAHO

1990 situation in LA & Caribbean:

41% of population didn’t receive safety
water

Diarrhea - Children <5 years: 25% of
deaths

Cholera - 1991-1995: 1,300,000 cases
11,000 deaths






Cyanobacterial
blooms in drinking . SIS Captacho U ETA Ris deands
water supplies

Oral exposure
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Events in:

Argentina;
Brazil;
Chile;
Honduras;
Mexico;
Uruguay;

Venezuela





Pernambuco State and Caruaru city location

Porto Alegre






Tabocas reservoir






Recurrent Severe Drought
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Cyanobacteria bloom

In a reservoir from Pernambuco State






VARIOUS CYANOBACTERIA GENERA AND SPECIES

A

Different toxic compounds B CYANOTOXINS

J Neurotoxins

1 Hepatotoxins
d Cytotoxins
d Endotoxins -LPS






Cyanotoxins

Neurotoxins Hepatotoxins
Anatoxin-a Microcystins
Anatoxin-a(s) Nodularin

Saxitoxins Cylindrospermopsin
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Microcystin-LR






MICROFILAMENTS (red threads in mi-
crographs), sttuctural components of
cells, are usually guite long, as in the
rat hepatocyte at the left. But after ex-
posure to microcystins (right), microfil-
aments collapse toward the nucleus
(blue). (This cell, like many healthy
hepatocytes, happens to have two nu-
clei.) Such collapse helps to shrink hep-
atocytes—which normally touch one
another and touch sinmsoidal capillaries
(left drawing). Then the shrunken cells
separate from one another and from
the sinusoids (right drawing). The cells
of the sinusoids separate as well, caus-
ing blood to spill into liver tissue. This
bleeding can lead swiftly to death.

NORMAL LIVER LIVER AFTER TOXINS ACT

BILE DUCT

HEPATOCYTES

W.W. Carmichael, Scientific American, 1994





Molecular level of MCYST-LR effect:
Inhibition of Protein Phosphatase 1 and 2A

C-terminal acidic
groove groove

Mdha is covalently binding to
Cys-273 from PPs
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... increasing in the phosphorylation of various
subcellular targets, including cytoskeletal proteins

Photomicrography of hepatocytes before (left) and after (right) exposure
to microcystins. Note disruption of the cytoskeleton architecture. Source:

John Eriksson, University of Turku, Finland, from website (2005,
http://www.btk.fi/Research_Groups/Protein_Phosphorylation_Group/protein_phosphoryl

ation_group.htm 14





1996 -Caruaru
Syndrome

117 of 136 patients with chronic
= 2 renal failure (86%) had the
Microcystins: following symptoms:

“Evidence Symptoms: painful large
for I hepatomegaly, jaundice and a
Human Fatalities™ B pleeding diathesis manifested by
ecchymosis, epistaxis and
methrorrhagia;

Laboratory profile: elevated
transaminases, hyperbilirubinemia,
prolonged prothrombin time and
severe hypertrigliceridemia;

60 deaths occurred until October
1996 could be attributed to same
syndrome o






Chronology of Events

v' February 17-20, 1996: IDR patients experience symptoms of headache, eye pain,
blurred vision, nausea and vomiting associated with dialysis section;

v' February 20 to March 6: 12 patients die from seizure and/or acute hemorrage
associate with visual disturbance, nausea and vomiting;

v' March 7: Secretary of Health — Pernambuco State notified of the cluster of deaths
associated with dialysis, epidemiologic investigation begun;

AN

March 11: IDR dialysis center closed,;

AN

March 7-24: IDR patients develop cholestatic liver failure with painful
hepatomegaly, elevated transaminases, elevated direct and total bilirubins,
elevated triglycerides and elevated prothrombin times. 14 patients die of liver
failure;

AN

March 23: S.Azevedo. visit for the first time Pernambuco State and presents
hypothesis of cyanotoxins as main cause of chronic renal patient’s intoxication;

March 24. CDC-Atlanta notified of outbreak;

March 27: W. Carmichael notified of outbreak;

April 1-13: CDC team in Brazil

Mid-April: 32 patient death from complication of liver failure;

<N X X X

Mid-September: 56 patient deaths — 48 having a common syndrome associated
with liver failure





What happened.:

Water Treatment and Distribution System for Caruaru, Brazil
RESERVOIR Dialysis Center B

to city's water
distribution system

ELEVATED
WATER Alum Chlorine
STATION  added added
(floculent) Large
particle
filter

Dialysis <« ‘o=

truck PLANT CDC






What happened.:

Heamodialysis room

Water treatment system in
dialysis clinic
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Questions ??

1) Source of water to
dialysis center

\ — 2) Overuse of dialyzer filters






Treated water - before 1996
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Raw water - 1996
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Number of Organisms/mL

Treated water - 1996

2000 "1
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Phytoplankton Counts from Tabocas reservoir

Cyanobacteria/mL

Samples from March - Total Phytoplankton/mL (% of total

1996 phytoplankton)
Center 40,000 39,731 (99.3)
Margin 13,190 13,100 (99.3)

Raw water impounded
to water treatment 21,420 20,882 (97.5)
plant





Microcystin and Cylindrospermopsin content of
carbon, ion exchange resin and sand filters from
dialysis centers A and B in Caruaru, Brazil

Center/ Sample Microcystin Cylindrospermopsin

source (9/g) (hg/g)

Center A — carbon 1.0 19.70

Center A — anion 05 0.02

resin

Center A — cation 21 0.05

resin

Center A — sand ND ND

Center B — carbon 34 ND

Center B - sand ND ND

ND = not detected






MICROCYSTIN VALUES OF LIVER AND

SERUM

FROM CARUARU PATIENTS

Month of Death

Number of victims/number of

Microcystin

(1996) samples (ng/g)
February a/7 257.7
March 11/14 255.4
April 8/12 179.6
May 3/4 272.5
July 1/1 471.8
August 4/6 216.8
September 3/3 219.9
October 2/2 50.2
December 1/1 160.4
Patients without 2/2 145.9
Date of death
Average 38/52 223
Average of Microcystin
serum values 38/52 2.54 (ng/mL)






Histopathology

Normal Human liver Liver of patient with
Caruaru syndrome

Disruption of liver plates, liver cell deformity, necrosis,
apoptosis, cholestasis, cytoplasmic vacuolization, mixed
leukocyte infiltration and multinucleated hepatocytes &





MALDI/TOF-MS of liver extract from a Caruaru
dialysis patient
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LIVER FAILURE AND DEATH AFTER EXPOSURE TO MICROCYSTINS AT A HEMODIALYSIS CENTER IN BRAZIL

LIVER FAILURE AND DEATH AFTER EXPOSURE TO MICROCYSTINS
AT A HEMODIALYSIS CENTER IN BRAZIL
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SanDra M.F.O. Azevepo, PH.D., AND WiLLiam R. Jarvis, M.D.

Volume 338 Number 13 - 873
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Human Fatalities from Cyanobacteria: Chemical and Biological Evidence for
Cyanotoxins

Wayne W. Carmichael,” Sandra M.F.0. Azevedo,? Ji Si An,” Renato J. R. Molica,? Elise M. Jochimsen,*
Sharon Lau,® Kenneth L. Rinehart,® Glen R. Shaw,® and Geoff K. Eaglesham’
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Human intoxication by microcystins during renal dialysis
treatment in Caruaru— Brazil
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06:43 Kenneth L. Rinchart ¢ ‘ihamn Lau“, Glen R. Shaw®, Geoff K. Eaglt.sham

28





Algological Studies 103 '
(Cyatgxot;gcterial Research 2) 9-29 Stuttgart, November 2001

Background of the Caruaru tragédy; a case
taxonomic study of toxic cyanobacteria

By Jiki KOMAREK" *, SANDRA M.F.O. AZEVEDO?, PATRICIA DOMINGOS?,
JArROSLAVA KoMARKOVAD ° and MARTIN TicHY?

Description of cyanobacteria species found in Tabocas
reservoir - phytoplankton samples from March to May 1996

*Detection of several picoplanktonic species
*Description of a new specie — Romeria caruaru

06:43 29
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Since 2000: Brazilian regulations for drinking water
quality include maximum values of cyanotoxins
concentration acceptable in potable water

Microcystins — 1ug/L
Saxitoxins - 3ug/L
Cylindrospermopsin - 1ug/L

* Microcystin and saxitoxins concentration were included as a
mandatory parameter.

** Cylindrospermopsin level was included as recommendation.





Conclusions:

v Examination of phytoplankton from the dialysis clinic's water
source, analyses of the clinic's water treatment system, plus serum
and liver tissue of clinic patients led to the identification of two
groups of cyanobacterial toxins, the hepatotoxic cyclic peptide
microcystins and the hepatotoxic alkaloid cylindrospermopsin.
From liver concentrations and exposure volumes, it was estimated
that 19.5 pg/L microcystin was in the water used for dialyses
treatment. This is 19.5 times the level set as a guideline for safe
drinking water supplies by the World Health Organization.

v" Since many of the world's water supplies are subject to increasing
levels of nutrients, it is highly probable that repeat episodes of
cyanotoxin poisoning will occur unless measures control these
eutrophication process are taken;

v’ These measures should consist of programs for watershed
management to reduce nutrient inputs, cyanotoxin monitoring
programs to alert authorities to the presence of cyanotoxins, and
iImprovements in water treatment techniques to reduce or to remove
cyanotoxins from finished water supplies.
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Human health impacts associated with cyanoHABS:
Summary of a literature review prepared for the
International Joint Commission (1JC), Great Lakes
regional office
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Outline Topics

[ Factors leading to exposure
- Distribution and types

» U.S. national plan

- Recent national surveys

- Great Lakes regional studies-Canada and
the U.S.

> Summary health events






CyanoHABs: Factors in Their Formation

Urban, agricultural and industrial expansion
Increased nutrient input-nitrogen and phosphorus

Water use and hydrologic changes-diminished
water flow and less mixing

Climate (temp increase) plays an interactive role

Blooms become more common, more intense and
of longer duration






CyanoHAB Causes

Nutrients, Hydrodynamics, Climate
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bacteria-1878-"Poisonous
Australian Lake”

=
:

- Nature. May 2, 1878
(sheep poisonings).
George Francis.

. Similar early documented mass
algae poisonings in the U.S. in
1883, 1887, and 1925.

Rose, E. T. (1953). "Toxic algae in

Iowa lakes." Proc. Iowa Acad. Sci.
60: 738-745.

Rose, E. T. (1954). "Blue-green
algae control at Storm Lake." Proc.
Iowa Acad. Sci. 61:604-614.






»

What are CyanoHABs ?
* La ke Erie - early 1970's

N ¥
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U.S. states with anecdotal reports of acute cyanotoxin poisonings of animals andy/or
humans and states that have issued recreational health advisories. Anecdotal reports of acute
cyanotoxin poisonings were compiled from literature sources (Yoo et al. 1995; Chorus and
Bartram 1999; Huisman et al. 2005) and newspaper articles.

- Cvanotoxin Possomngs and
Health Advisones

D Cvanostoxin Porsomngs
[ Health Advisones






Summary: Types and Health Significance

Ranking of Cyanotoxins

Microcystins (most common of
cyanotoxins; widespread
poisonings).

Anatoxins (common, with animal
poisonings,).

Cylindrospermopsins (widespread in
U.S.; poisonings from Australia).

Lyngbyatoxins (possible presence in
continental U.S.; poisonings in
South and Central Pacific)

Nodularins (unknown in NA, some
animal deaths internationally).

Saxitoxins (sporadic; with some
animal deaths).

BMAA (world wide, but health
significance largely unknown).

LPS (world wide; unknown).






Cyanotoxins—
Mode of Action

> Neurotoxins

~ Hepatotoxins

> Dermatoxins



../romelink



- Surface drinking water
- Recreational waters
- Food web

Cyanobacterial Toxins: Potential
Sources of Exposure

- Dietary supplements
- Hemodialysis ..
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Cyanotoxins—
Target Organisms

Location Organisms

Water Environment > Wild Birds & Fish
> Wild Invertebrates

~ Aquacultured Fish and
Invertebrates

Water Users ~ Domestic & Wild
Animals

> Humans
~ Agriculture (Plants)





U.S. National Plan for
CyanoHABSs

EPA- International Symposium on Cyanobacteria Harmful Algae Blooms,
September 6-10, 2005.

Hudnell, H.K. (ed.). 2008. Proceedings of the Interagency, International
Symposium on Cyanobacterial Harmful Algal Blooms. RTP North
Carolina, Sept. 2005. Advances in Experimental Medicine & Biology.
Springer Science. Vol. 619, 948 pp.

FHAB legislation website:

The Freshwater Harmful Algal Bloom Research & Control Act of 2010
(FHAB Act) was passed by the House of Representatives on March 10,
2010. The FHAB Act was folded into the Harmful Algal Bloom and
Hypoxia Research and Control Act (HABHRCA; HR3650)
reauthorization bill. Senate passage is pending.

Hudnell, H.K. (2010) The state of U.S. freshwater harmful algal blooms
assessments, policy and legislation, Toxicon, 55, 1024-1034.




http://www.epa.gov/cyano_habs_symposium/monograph.html

http://www.freshwaterhablegislation.com/



The Discipline of
CyanoHABS

1980. First International Conference On Toxic Cyanobacteria.

Proceedings entitled: “The Water Environment Algal Toxins and Health”.
Plenum Press, 1981 (ed. by WW Carmichael). Wright State Univ.

1993. Bath, UK, 1995. Bornholm, DK.
1998. 4th ICTC. Beaufort, NC, USA.
2001. 5th ICTC. Noosa, Queensland, AUS.
2004. 6th ICTC. Bergen, Norway.

2007. 7th ICTC. RDJ, Brazil.

2010. 8th ICTC. Istanbul, Turkey
2013. 9t ICTC. South Africa






Summary from:
Human Health Effects from Harmful Algal Waterblooms a Synthesis
March 29, 2013
This report was prepared for the International Joint Commission (IJC), Great Lakes Regional Office. It is being
done as part of the 2012-2015 Cycle of the Great Lakes Sciences Advisory Board (SAB) work group for Lake Erie
Ecosystem Priority (LEEP) “Taking Action on Lake Erie”. This work group defined 4 priorities: 1. External &
Internal TP/DRP Loads, 2. Climate Change, TP/DRP inputs/outputs, Harmful/Nuisance Algal Blooms (HNABS), 3.
Effectiveness of (US/Can) Agric. & Urban BMPs in TP/DRP Load Reduction, 4. Current & Revised TP Targets:
Modelled outcomes.

This report addresses the objective to assess the human health impacts associated with harmful algae
waterblooms (HABs) especially those associated with waterblooms of cyanobacteria or blue-green algae.






CyanoHAB Occurrence

North American cyanoHAB history: Carmichael and Stukenberg
(2006).

Graham et al. (2009): at least 22 states in the United States (44
percent) have information available on the Internet about
cyanobacteria, cyanotoxins, and potential health risks to
humans and animals. At least five states have routine statewide
(Iowa, Nebraska, and New Hampshire) or watershed-based
(Maryland and Vermont) monitoring programs for cyanotoxins in
freshwaters at the state level, and four others (California,
Florida, Massachusetts, and Oregon) have developed guidance
documents to support monitoring at the local level. Several
coastal states (e.g., Florida, Maryland, and Massachusetts) have
incorporated the largely freshwater cyanotoxins into existing
programs monitoring recreational hazards associated with
marine algal toxins.






U.S. Surveys

2006 by the USGS: Midwestern US Cyanotoxin
Reconnaissance of Cyanobacterial Blooms (2006 USGS MCR).
USGS 2006 survey, (carried out in August) all lakes (n=23) had
detectable microcystins when ELISA (enzyme linked
Immunosorbent assay) and LC/MS/MS combined, 30% had
detectable anatoxin-a, and 9% had detectable nodularin-R
(Loftin et al. 2008):

[

2007 EPA National Lake Assessment (U.S. Lakes Microcystin
Dataset, 2007): http://water.epa.gov/type/lakes/NLA data.cfm.
This survey looked at microcystin occurrence in 1150 water
bodies. Looking at only microcystins by ELISA, 9 (0.7 %) lakes
exceeded WHO recreational guidelines (20 ppb) and 143 (12 %)
lakes exceeded WHO drinking water guidelines (1.0 ppb) for
microcystins.

2012 EPA NLA results not available




http://ks.water.usgs.gov/studies/qw/cyanobacteria/



Canada surveys

The first published report for Canada was by O’'Donoghue and Wilton in
(1951). In recent years, cyanoHABs have been reported to be a
concern for most Canadian provinces, though they remain particularly
prominent in the prairie provinces (Alberta, Saskatchewan, Manitoba)
and in the province of Quebec. In 2010, Health Canada analyzed
samples from recreational waters, drinking water sources, and treated
drinking water based upon unpublished data in four Canadian
provinces. Total microcystins were detected in many of the blooms
tested, with concentrations in most samples ranging from 0-1.5 pg/L in
71% of 138 samples. A small proportion of samples (4%) had
concentrations of total microcystin between 1.5 and 5 pg/L, while 25%
of samples had concentrations greater than 5 pg/L and as high as 2000
Mg/L. Microcystin was not detected in treated water (Giddings et al.
2012). In a published review of cyanobacterial toxins in Canada by
Kotak and Zurawell (2007) they also concluded that the occurrence is
widespread. Most provinces now have programs that will respond to
cyanoHAB events.






Great Lakes CyanoHABs

Widespread blooms (planktonic and attached, e.qg., Cladophora) were a
recognized impairment in offshore and nearshore areas in the Great Lakes in the
1960s and 1970s. Waterblooms dominated by the filamentous, non-cyanotoxin
producing cyanobacterium Aphanizomenon flos-aguae were also present (Jeff
Ruetter, Ohio Sea Grant, personal communication 2013). Concerns at that time
were based around impaired aesthetics; taste and odor (T&O); foodweb decline;
fouling of beaches, water intakes and fishing nets; and economic impacts.
These were addressed largely by targeting total phosphorus (TP) to reduce
chlorophyll a levels, which was mitigated through reductions in point-source
nutrient loadings. In the mid to late 1990’s there was a resurgence in algal
blooms in parts of the Great Lakes, dominated by cyanobacteria capable of
producing toxins or harmful metabolites, such as microcystins, compounds that
were unidentified in the 1970s (Watson and Boyer 2009). The first presentation
and publication of this reemergence was by Carmichael (2001) and Brittain et al.
(2001). These cyanoHABs were dominated by the unicellular colonial
microcystin-producing species Microcystis aeruginosa.






Great Lakes CyanoHAB Surveys

Phytoplankton surveys, since 2001, have shown the increasing trend for toxigenic cyanobacteria in the
Great Lakes and surrounding areas (Barbiero and Tuchman 2001, Boyer 2007, Winter et al. 2011). One of
the earliest survey studies that showed the increased presence of microcystins was done by Murphy et al.
(2003) for Lake Erie. Water samples were collected in the summer of 2001 for microcystin analysis,
nutrients and algal enumeration from Hamilton Harbour (Lake Ontario), Wendt Beach (Lake Erie) and
Presque Isle (Lake Erie). Microcystin concentrations varied largely. Most levels were below recommended
guideline values but some, heavy scum found in wind-concentrated areas, were capable of acute poisoning
if ingested. For example Hamilton Harbor where the waterbloom was >90% Microcystis, primarily M.
botrys, M. viridis and some M. wesenbergii. At this location, microcystin-RR was the main microcystin,
with microcystin-YR and -LR also present. The two samples of August 17 and September 7, taken during
the peak of the cyanobacterial bloom, contained 60 and 400 ug/L, respectively of microcystin. A few dying
birds were seen in the Hamilton scum. The concentrations of microcystins at the Lake Erie sites were less
than 1 pg/L, yet dead birds were common.

In a Lake Ontario study Makarewicz et al. (2009) surveyed inshore areas for microcystins. Within the
embayments, ponds, rivers, creeks, shore side, and nearshore and offshore sites of Lake Ontario,
microcystin-LR concentrations were low in May, increased through the summer, and reached a peak in
September before decreasing in October. Considerable variability in microcystin-LR concentrations existed
between and within habitat types within the Lake Ontario ecosystem.. Remedial action plans for
cyanoHABs were proposed by Watson et al. (2003) for Hamilton Harbor. One report of anatoxin-a
neurotoxicosis was reported among dogs at a small lake in Ontario (Hoff et al. 2007).






Cyanotoxin Levels in Lake Erie from 5 Surveys-Boyer (2007)

0]
Cruise Date # Samples Toxin /o ngple§ Max Level Comments
contain Toxin ng/L
Brittain Sep-96 44 MC 10 3.4 Western Basin
only
MC 7 0.7 whole lake;
ATX 14 0.04 highest at
MELEE-VII Jul-02 119 Sandusky, Long
PSTs 0 Pt., Rondeau
Bays
MC 41 0.65
X 5 ST whole lake;
: highest
MELEE-VIII Jul-03 59 in West Basin &
Sandusky Bay
MC 60 21 West Basin
Lake AUg- only, highest
Guardian & g 48 ATX 4 0.2 Y, g
osu 03 number
Maumee River
MC 38 >1 _
Highest number
MELEE-IX Jul-04 40 ATX 33 0.6 Maumee River
CYL 0 Sandusky Bay
MC 85 24
Limnos AUg- 13 ATX 31 0.07 Western Basin
04 only
CYL 15 0.18

MC=Microcystin; AT X=anatoxin-a; PSTs=saxitoxin + neosaxitoxin; CYL=cylindrospermopsin






The current status of HABs in the Great Lakes
Watson and Boyer (2011):

Lake Superior — Status: Good

There is very little quantitative current information on HABs in Lake Superior. Severe HAB outbreaks have
not been documented in Lake Superior, although cyanobacteria, including Microcystis, are detected in
samples taken during routine monitoring.

Lake Michigan — Status: Fair

Lake Michigan has a fairly extensive nearshore zone which accounts for a small fraction of the total

volume. Yet the nearshore area has a key influence on the lake ecosystem. Cyanobacteria blooms are
reported in some coastal regions in eutrophic embayments such as Green Bay and Muskegon Bay.

Lake Huron — Status: Fair

Lake Huron is one of the more oligotrophic of the Great Lakes, yet excessive phytoplankton and potentially
toxic HABs occur in some nearshore areas, notably Saginaw Bay and Northern Georgian Bay.

Lake Erie — Status: Fair to Poor

Water levels in Lake Erie typically fluctuate about 36 cm/yr, but in some years up to 50 cm (e.g., 2002).
There has been a steep decline in levels from a 1997 peak to below average during recent years, with
significant fluctuations due to climate and storm events. This, together with the corresponding dynamics
in the physical and chemical regime, has been accompanied by some disturbing trends in biota and system
integrity. Not only does Lake Erie have the most extensive nearshore area, but toxic HABs are a particular
concern and the focus of several recent studies.

Lake Ontario — Status: Fair

Lake Ontario has an extensive watershed development and urban input. Blooms of cyanobacteria and
related impairments (cyanotoxins, T&0O compounds) have been identified recently in some nearshore
areas.






Great Lakes Human and Animal cyanoHAB Poisonings

To locate case reports of cyanobacterial illness and death among animals and
humans, the author reviewed websites and made contact with persons at the
Federal, State and Provincial level for all areas adjoining the Great Lakes.
Results of this search found that only Lake Erie has probable or suspect cases of
human and animal poisoning from cyanoHABs. Case definitions provided by the
Ohio Department of Health are as follows:

Case definitions:

Suspect: Exposure to water or to seafood with a confirmed algal bloom AND
onset of associated signs and symptoms within a reasonable time after exposure
AND without identification of another cause of iliness.

Probable: Meets criteria for Suspect Case AND there is laboratory
documentation of a HAB toxin(s) in the water.

Confirmed: Meets criteria for a Probable Case combined with professional
judgment based on medical review.






Lake Erie Human cyanoHAB Cases

For Ohio there were 2 probable and 7 suspect cases of human iliness on Lake
Erie in 2010. In 2011 and 2012 there were no probable or suspect cases of
human iliness (Table 3). In 2010 no animal ilinesses or death were reported for
Lake Erie (Table 4). This is the extent of reports from Ohio provided for this
report. No other provinces or states provided any case reports that were
documented per prescribed case definitions as confirmed, probable or suspect.

In addition—Grand Lake St Marys and Buckeye Lake, Ohio, had 1 each
“probable” human poisonings in 2010






Dog Deaths and Bird Iliness-Ohio-2010

*Between July 23 and August 11, Ohio received four reports of dog illnesses associated
with Grand Lake St. Marys. The dogs were reported from Mercer County. Three of the four
dogs died between July 22 and July 28. Symptoms included: seizures, diarrhea, vomiting
and jaundice. Samples from only one dog were collected, but the histopathology was
inconclusive due to autolysis (decomposition of the specimen). Stomach contents were
negative. Liver and kidney are being held until they conduct their next validation run (date
unknown). Until additional testing is conducted, this case is classified as Probable.

On August 3 and August 11, two ill blue herons (Auglaize (1) and Mercer (1)) were reported
and referred to the Ohio Department of Natural Resources (ODNR). No conclusion was
reached as to what caused the iliness of these blue herons.

On August 20, Athens County Health Department reported two puppies who died on August
10 and 11 with a 1-2 day onset of lethargy, fever, excessive drooling, vomiting and
diarrhea. Dogs displayed clinical signs 1-2 days after exposure to Burr Oak Lake. Both
dogs met probable case definition.

On August 26, an owner reported that her 6 yr old boxer was acutely depressed, anorectic
and appeared in pain for 3 days after wading and gulping water from the lake at West
Branch State Park/Berlin Lake. Dog had repeated exposure August 5-13. Owner also
reported illness. However, a cyanobacteria bloom was not confirmed for this body of water
during the dates in question, and therefore the canine and the human iliness reports were
both classified as “not a case.”






Epidemiological Studies-Great Lakes Region

Three epidemiological studies have been done on cyanobacteria in recreational waters
(Stewart et al. 2006, Backer et al. 2008, Backer et al. 2010) in the United States. The 2008
study involved a small lake in Michigan and is pertinent to the Great Lakes area. This study
did document low levels of microcystins in the water and in aerosol samples. Respiratory
viruses were not detected but low levels of £. coliwere. Yearly duration of exposure is
shorter in those countries (i.e. U.S. and Canada) where the waterbloom growth season is
shorter (3-6 months) compared to those with milder climates such as Australia and South
Africa (6-12 months). The other two studies also detected microcystins but no toxicity was
documented.

In Canada one retrospective epidemiological study was done on four lakes in Quebec
(Impacts de I'exposition humaine aux cyanobactéries, Février 2012). While not directly
relevant to the Great Lakes, it does have relevance for the Great Lakes area. Summary
points of that study are:

There was a positive relationship between contact with bodies of water and GI symptoms
relative to the numbers of cyanobacteria.

Symptoms positively correlated with cell numbers include sore muscles, skin irritation,
earaches, nausea, diarrhea, stomachache and vomiting.

The authors were inclined to conclude cyanobacteria LPS was correlated with the
symptoms.






Summary

Cyanobacteria are a normal part of all ecosystems. However due to their long evolutionary
period they can respond to anthropogenic modifications of aquatic environments, including
nutrient over-enrichment (eutrophication), water diversions, withdrawals, and salinization.

For the Great Lakes, nutrient enrichment is particularly important, with the waterbloom
problems of the 1960’s and 1970’s being due to primarily point-source pollution. Today
nutrient loading is coming chiefly from agriculture (2/3) and 1/3 from urban and
recreational sources. The current phosphorus increases are a major reason for
waterblooms of the cyanotoxin-producing cyanobacterium Microcystis.

Each of the Great Lakes has documented cyanoHAB events but only Lake Erie has its
indicator classification for HABs defined as fair to poor.

To date, cyanotoxins detected in the Great Lakes are the liver toxins microcystins and
cylindrospermospin, and the neurotoxins anatoxin-a and saxitoxins (Paralytic Shellfish
Toxins). Only in Lake Erie have all of these cyanotoxins been detected with microcystins
being detected at moderate health risk levels. In Lake Ontario only microcystins have been
detected.

Exposures to cyanotoxins have led to acute animal and human toxicity and acute lethal
poisonings in animals and wildlife in many states and provinces of the Great Lakes area.
Only for Lake Erie have a few cases of human illness and animal (dog) deaths been
documented.

In the Great Lakes, cyanoHABs have caused economic losses to the fishing and recreation
industries while increasing costs for the treatment of potable water supplies.
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OBJECTIVE

EPA Human Health Risks Associated with
Cyanobacteria and Cyanotoxins Exposure Webinar
May 22-23, 2013

Through presentations and discussions, gain an in depth understanding of the human health effects associated
with exposure to cyanobacteria and their toxins in drinking water and recreational waters.

SCHEDULE DAY 1- MAY 22"P

TIME PRESENTATION SPEAKER
Elizabeth Doyle, PhD
9:00 - 9:10 Welcome Heqlth and Ecological Criteria Division,
] ' Office of Science and Technology, US EPA
Lesley Vazquez-Coriano, DrPH
9:10 - 915 Workshop Objectives and Webinar Logistics Health and Ecological Criteria Division,
' ' Office of Science and Technology, US EPA
Priority setting for hazard assessment in lan Stewart, PhD, Research Scientist
9:15 - 10:00 | recreational waters affected by freshwater School of Public Health, Griffith University,
cyanobacteria: death or itching? Southport, Queensland, Australia
Human heal_th |mpach associated W|t_h Wayne W. Carmichael, PhD
cyanobacteria HABs: summary of a literature P . . .
) . - . . rofessor Emeritus, Department of Biological
10:00-10:45 | review prepared for the International Joint Sciences. Wriaht State Universit
Commission (1JC), Great Lakes Regional Office ’ g y
10:45-11:00 BREAK
Elizabeth Hilborn, DVM, MPH
Mi . lini holoaical evid £ Environmental Public Health Division
11:00-11-40 SuLﬁL?ﬁngpfsgcfs'n'COpat ological evidence o National Enviro_nmental Effects Research
' ’ Laboratory, Office of Research and Development,
US EPA
. L . Sandra M. F. O. Azevedo, PhD
A human intoxication event by cyanotoxins o . .
during renal dialysis treatment in Caruaru Prof_essor, _Labora_torlo de E(.:Of'S'OI.O glae
11:40-12:20 . ' Toxicologia de Cianobactérias, Universidade
Brazil X .
Federal do Rio de Janeiro
12:20 - 1:00 LUNCH
Nicholas Osborne, PhD
Epidemiology of exposure to cyanobacteria: Senior Research Fellow, European Centre for
1:00 - 1:45 | high dose acute and low dose chronic Environment and Human Health
University of Exeter Medical School
Mark Werner, PhD
State-Based Harmful Algal Blooms Division of Public Health, Department of Health
1:45-2:30 | Surveillance: The Wisconsin Perspective and Family Services, Bureau of Environmental
Health, State of Wisconsin
Greg Stein and Laurie Billing
. Community Involvement/Health Education
2:30-3:10 2010 HAB Response in Grand Lake St. Marys Health Ass)(/essment Section, Bureau of
Environmental Health, OH Department of Health
310 -4:00 | Discussion Elizabeth Hilborn, DVM, MPH

Office of Research and Development, US EPA

4:00pm

ADJOURN






SCHEDULE DAY 2 - MAY 23"°
TIME PRESENTATION SPEAKER
Andrew Humpage, PhD
Cylindrospermopsin: genotoxin and potential Senior Research Specialist in Chemical
9:00 - 9:45 ca?/rcino eﬁ psin-g P Contaminants
g Australian Water Quality Centre
South Australia Water
9:45 - 1025 Toxicity studies on Microcystin-LR and John Fawell
' ' Anatoxin-a Independent Consultant, United Kingdom
10:30-10:45 BREAK
Ingrid Chorus, PhD
_ . Regulating cyanotoxins: WHO guidance and Head of Department, Drinking-Water and
10:45-11:25 . . .
national approaches Swimming Pool Hygiene
Federal Environment Agency, Berlin
. .. Paul A. Bukaveckas, PhD
11:25-12:10 gli'\g?cgzﬂg_gtt:aerF%(;dc\éveiz o;‘at&w:ézmes Professor, Department of Biology
' y P y Virginia Commonwealth University
12:10- 1:00 LUNCH
Neil Chernoff, PhD
. . . Environmental Public Health Division
1:00 - 1:45 | BMAA and Neurodegenerative Diseases in National Environmental Effects Research
Humans
Laboratory
Office of Research and Development, US EPA
1:45 - 9:30 | Floridas Public Health Surveillance Strategies | Andrew Reich MS, MSPH
' ' for Detection of Cyanobacteria-related lliness" | Florida Department of Health
Joan Hardy, PhD
2:30 - 3:10 | Toxic Cyanobacteria in Washington State _(I?ffl_ce of Environmental Health, Safety and
oxicology
Washington State Department of Health
310 -4:00 | Discussion Elizabeth Hilborn, DVM, MPH

Office of Research and Development, US EPA

4:00

ADJOURN







Epidemiology and Cyanobacteria

Nick Osborne — Uni Exeter
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EXxposure

e Marine
— Recreational
— Residential
— Aerosol
— Food (shellfish, mammals?, reptiles?

* Freshwater
— Recreational
— Potable
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Outcomes

* QOral consumption
— Hepato
— Neuro
* Respiratory
— Red tide
 Dermal

— Freshwater
— Marine
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Symptoms

« Gastrointestinal, vomiting, diarrhoea
 Headache

« Coughing

e Skin itch

* Non-preceise

* Rarely leads to hospitalisation
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EXxposure

 How do you get a measure of how much people come
Into contact with cyano

e Bathing

* Drinking

* Breathing

« Eating (shellfish or “lehmu”)

,’%},‘ER M([g!(ti;t @ European Centre for





Ecological

* Analysis of population rather than individual

« Ecological fallacy

— inferences about the nature of individuals are deduced from
iInference for the group to which those individuals belong

Il UN ERSITY OF " YCA f»’\
,QQE;I‘ER ﬁl(_[gg;NL @ European Centre for





Incidence of Dermatitis 1997-2001
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Case control

« Compare exposures between those with symptoms
* Retrospective questions on exposure
* Relies on peoples memories

/IXE':I“E'R g}[éjgiét @ European Centre for





Cross-Sectional Study

* Look at exposures and outcomes at single point in time
« Don’t know if symptom of exposure came first
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Prospective studies

Assess cohort (sub-population) prior to exposure
See who gets symptoms

Expensive

Risky If rare event
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Lyngbya majuscula

e marine cyanobacterium

 fine strands 10-30cm length

« drab olive-coloured matted mass
« photosynthetic & N fixing

e 40sgkm blooms

« 450 ton cleared from beach

« dissappears rapidly






























Distribution

« estuarine and coastal waters

* benthic

 tropical and subtropical

 Inter-tidal zone to 30m

« Hawail, Guam, Mozambique, Curacao
 Magnetic Is, Fraser Is, Moreton Bay, WA





Distribution of L. majuscula
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Intoxication with Lyngbya

e oral and g-i inflammation
e eye and respiratory irritation
« tumour promoter (chronic exposure)

 rabbitfish intoxication

e consumption seaweeds (3 fatalities)
« fatality after consumption turtle meat
« LC/MS identified lyngbyatoxin A





Comparative toxicity (ip-mouse)

mg/kg
Anatoxin-a(s) 0.02
Nodularin 0.05
Lyngbya: DAT 0.15
Lyngbya: LA 0.30
Strychnine 0.98
Arsenic 40.0

Botulinum toxin A 160





Pattern of Dermatitis

« swimming in water turbid with “seaweed”
e continued wearing of swimsuit

« gradual onset of itching and burning

* redness, blistering 3-8 hours after





Lyngbyatoxin A

Lyngbyatoxin A
AKA: Teleocidin A-1

£

Lyngbyatoxin B /

OH
OH

Lyngbyatoxin C =






Aplysiatoxin

Aplysiatoxin (AT)
Anhydroaplysiatoxin
Debromoaplysiatoxin (DAT)
Anhydrodebromoaplysiatoxin
Manauealide A

Manauealide B

Manauealide C

R2
H

I T

Cl
Br

R3
OH
OH
OH
OH
OH
OH

R4
OH
absent, C3=C4
OH
absent, C3=C4
OH
OH

COCH, OH






Other Toxins In Lyngbya

 Malyngamide A-R fish antifeedant

* Majusculamide A-D - cytotoxic

e Microcolin A&B - Immunosuppressant

« Curacin A-D - anti-mitotic

* Lyngbyastatin - disrupts microfilament networks
« Laxaphycin A&B - cytotoxic

e Geosmin - off flavours and odours





Lyngbya induced epidemics

« 1958 Hawalili, Laie Bay, Kaaawa, Waimanalo
e 1968 Okinawa

« 1976 Hawalii, Laie Bay

e 1980 Hawaii

e 1983 Hawaii, Maul

e 1986 Hawaii, Oahu





Oahu - Hawaii






Lyngbya in QLD

« examine Queensland L. majuscula for toxicity
* isolation and characterisation of toxins
* mouse ear swelling test

« assess health risks associated with exposure
« commercial fishers
e recreational waters





Historical perspective

* First noted 1911

« Blanket weed know in the 1950s (stockings)
« 1997 blooms of cyano began around SE Qld.
* Fisher complained of being unable to fish
 Some complained of skin rashes

« Known to the locals but not visitors





Toxicology

« collect alga

« wash, freeze, lyophylise

e extract with acetone
 purify on silica gel column
 LC/MS characterisation





Fast acting toxins: LA and DAT






Queensland Lyngbya

 DAT and LA both present

LA may have an epimers (activity)
 Differential distribution

* LA most common

« DAT found only in Pumistone Passage





Moreton Bay
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Toxins In Moreton Bay (ug/kg)






Public Health

Commercial fishers

Recreational water users

Consumers of fish/shellfish

Consumers of marine reptiles/mammals





Dermatitis in recreational water users

» effect of sewage outfalls in ocean
« schistozomatitis infestations in lakes
e exposure to cyanobacteria





Recreational exposure to cyanobacteria

 salling, angling, windsurfing, canoeing
» effect of cyanobacteria not significant

* freshwater microalgae





Recreational Water Users: Prospective
study

* Fraser Is, Rainbow Beach, Bribie Is

* Interview on health and water exposure
* follow up phone interview

» evaluate change In health status





Bribie Island study

* Mailed questionnaire to 5000 residents
« 27% response rate
« 78% reported recreational water activity

* Questions included:
* no. people effected
* exposure time
* body area effected
« onset of dermatitis
 healing time-frame
» cost
» Effect washing
 previous allergies/asthma
« Knowledge of Lyngbya





Demographics

% male

% unemployed

% not in workforce 62.88






Comparison of survey replies and ABS Statistics
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Water contact
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Sex Differences in Skin Complaints

male
female

number
affected

moderate severe

intensity of skin complaint






Water Exposure Increases
Symptoms
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What does this mean?

« skin complaints after swimming/surfing/diving

« 25.5% of those entering water have skin complaints
* 46.5% of people aged 18-29 had skin complaints

* 10% moderate skin complaint

« 4% severe skin complaint





Study Lacks

 measure of Lyngbya
* measure of exposure to Lyngbya
* measure of toxicity of Lyngbya





Knowledge

« 71.2% know of Lyngbya & actively avoid contact

« having heard of Lyngbya did not significantly reduce
likelihood of skin irritation

« Of those reporting symptoms:
* 94% return to same location
* 66% wouldn’t change behaviour





Caveats

 other irritants

* no chemical &/or biological irritants?

* no pathogenic bacteria present

 use of wetsuit wears to control for stingers

e use of sun safety behaviour to control for sunburn





Summary

e Fraser Is. incident occurred over short period of time
« developed model for Lyngbya irritation outbreaks
« commercial fishers actively avoid Lyngbya

e greater water contact led to higher incidences of skin
Irritation — Lyngbya?





Model of Lyngbya risk
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Thank you for listening
Please feel free to contact if you have any questions

n.j.osborne@exeter.ac.uk
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Grand Lake St. Marys
¥ St. Marys, Ohio 2010






Cyanobacteria
“Blue-Green Algae”

Cyanobacteria, often called blue-green algae, are not
algae but singled-celled bacteria that photo-
synthesize like a plant.

Naturally found

In Ohio lakes, ponds,
and slow-moving
streams. Also found
In brackish and
Marine waters.

‘Burr @ ak State Park
”‘ !ouster, Ohio 2004






“Algal Blooms”

Individual microscopic bacteria can sometime
form visible colonies or bundles of filaments in
clusters of cells that can form mat-like layers.

Scioto Trail State Park
Chillicothe, Ohio 2010





Harmful Algal Blooms (HABS)

Examples of Cyanobacteria (Blue-Green Algae)

Scioto Trail State Park
Chillicothe, Ohio;2010"
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Cyanobacteria “Blue-Green Algae”
Harmful Algal Blooms (HABSs)

Although not all species of cyanobacteria produce
toxins, massive growth of some species of blue-

green algae can result in Harmful Algal Blooms
(HABS).

Cyanobacteria can produce neurotoxins (which affect
the nervous system) and hepatotoxins

(which affect the liver) and dermal toxins (which
affect the skin).

Scientists do not fully understand what causes the
same species of algae to trigger toxin production

during one bloom and not produce toxin during the
I next.

I ——





Cyanotoxins

Freshwater Type of Toxin Causative organism Vector

Cyanotoxins

Anatoxin-a Neurotoxin Anabaena spp. Contaminated
Aphanizomenon spp. fresh water
Planktothrix spp.

Anatoxin-a(s) Meurotoxin Anabaena flos-aquae Contaminated

fresh water

Cylindrospermopsin

Hepatotoxin

Cylindrospermopsis
raciborskil, Aphanizomenon
ovalisporum

Contaminated fresh water and
possibly fish

Lyngbyatoxin

Dermal toxin

Lyngbya spp.

Contaminated
fresh or marine waters

Microcystins

Hepatotoxin

M. aeruginosa
Anabaena spp.
Planktothrix spp.

Contaminated
fresh water

Saxitoxins

Meurotoxin

Anabaena circinalls
[ yngbya wollei

Contaminated fresh water

WARNING!

Toxic algae in the water

You are advised not to have contact with the water
Keep pets out of the water
Don’t use the water for your lawns, gardens or flowers

NO SWIMMING NO FISHING

NO BOATING

Safe Levels:

WHO established a safe level of
microcystin in drinking water at 1.0 ppb
and 20.0 ppb for recreational waters.

Note: There are currently no drinking
water or recreational safe level standards
for the other cyanotoxins listed in the
above chart ov 2010)





Exposure and Clinical Presentation:

Cyanotoxins
Route, Symptoms/Onset

Route of Exposure Symptoms/Signs Time to symptom | Differential Diagnosis
onset’
Swallowing water contaminated | Hepatotoxins Minutes to hours Other hepatotoxin poisoning,

with cyanobacteria or toxins

(microcystins, cylindrospermopsin)
Elevated AST/ALT. GGT
Gastroenteritis
Acute hepatitis
Kidney damage
Malaize
Headache
Anorexia

other microbial infections/toxins
Wiral hepatitis
Yiral Gastroenteritis

Hepatotoxic drug ingestion
{acetaminophen)

Swallowing water contaminated
with cyanobacteria or toxins

Neurotoxins
(anatoxin-a, anatoxin-a[s], saxitoxin)
Paresthesia
Tremor
Fasciculations
Hypersalivation
Diarrhea
Ataxia
Motor weakness
Respiratory andmuscular paralysis

Minutes to hours

Pesticide poisoning, other toxin
poisoning

Skin contact with water
contaminated with
cyanobacteria or toxins
or contact with animals
contaminated with
cyancbacteria

Dermal toxins
(Lyngbyatoxins, lipopolysaccharide
endotoxing)

Rash, hives

Skin blistering

Allergic reactions

Minutes to hours

Other dermal allergens.
non-allergic urticaria,
photosensitivity reactions

Inhaling aerosolized droplets
contaminated with
cyanobacteria or toxins

Upper respiratory irritation
Rhinitis
Possible allergic reaction

Unknown, but
likely an acute
reaction

Other airborne allergens, upper
respiratory infection, flu

* Symptom onset imes are primarily extrapolations from laboratory animal data and events.
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ODH Involvement:

___Grand Lake S1. Marys State Park
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Grand Lake St. Marys (GLSM), located in NW Ohio is

Ohio’s largest inland lake @ 13,000 acres.
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In the Summer of 2009
there was elevated
levels of microcystin
(Planktothrix bloom
~82ppb).

In June of 2010 new
toxins were detected
(Saxitoxin, Anatoxin-a,
Cylindrospermopsin)

Photo: Grand Lake St. Marys
St. Marys, Ohio 2010






July 2010: Highest levels of microcystin detected (>250 ppb
up to 2,000 ppb). Associated with subsequent significant
blooms of microcystis.

Initial community AR

/AN
'

concerns and complaints S \
in June & July centered Gl
on unpleasant odors,
dead fish and the
appearance of scums on

the lake.

July — August 2010:
1st reported illness

nersons and animals.





ODH Involvement cont)

Camp Wilson, Silver Lake, aka Lake Mac O’ Chee, is a
YMCA camp near Bellefontaine, OH reported an iliness
event of staff and campers who recreated in the camp
lake. Microcystin levels >1,000 ppb and 19 confirmed

cases of staff/kids who presented at local ER with
gastrointestinal-type iliness as well as rashes.






A multi-agency workgroup was established with
representatives from the ODH, Ohio EPA, Ohio Dept.
of Natural Resources (ODNR), Ohio Dept. of
Agriculture.

ODH contacted the following national/ international
HAB experts and requested their assistance:
<+ CDC/NCEH : Lorraine Backer

v USGS: Kelth Loftin

< Wright State University Professor (retired):
Wayne Carmichael Department of

Vm ATSDR' Ohio.gov I Agriculture

Environmental
Protection Agency






Collecting Human and Animal
' lliness Reports "7,7"

» CDC/NCEH developed the Harmful Algal Bloom-
related lliness Survelillance System (HABISS). This
system collects data on human and animal ilinesses
following exposures to harmful algal blooms (HABS).

» ODH team collaborated with our CDC/NCEH partners
to modify existing interview forms and case definitions
for Ohio human and animal HAB-related iliness
reports.

» Interviews were conducted by local public health

nursing and epidemiology staff.






Case Definitions

» Suspect: Exposure to water or to seafood with a
confirmed algal bloom AND onset of associated
signs and symptoms within a reasonable time after
exposure AND without identification of another
cause of iliness.

» Probable: Meets criteria for Suspect Case AND
there Is laboratory documentation of a HAB toxin(s)
In the water.

» Confirmed: Meets criteria for a Probable Case
combined with professional judgment based on
medical review.






Human and Animal lllness

Reporting Forms

HAB-RELATED HUMAN ILLNESS REPORT

Frash water: Anatodines poisoring, Anstmdn-a[s) peisoning, microoystin poisoning..
Pdarine: Cigusters fish poisoning, domoic add |smnesic shellfish poisoning - &57), ssctosin | paralytic srelfish poisoning — F5F)_

ODOH Use Only
HEBIZZ &
Dte of this repors

Identifping dnformation for suspected case:

Source af report:

[ citizen

Mzme ]
Phane [ Hewthoare Provider

- [ stat= AgEncy
Aneress County Agency
Eaunky Fuoison Control Center
TF coce [ csne
Dtier contact infommation Aucddnass

Fhione number

Demographics
Desbe of birth or aze

tex [ [0 Fevee
Recz [ Amesican indizn
[ asi=n/Facific lwander
Efack
B'.-'.-‘ribe
O urknowr
[Jiother

Hzpanic ] ves [ Mo

Heignt mches  Wepht =4

If sowrce was food

Type of food
[ sh=tfisn
[ Firttizn
Lotetern/crabfshnmg
Other

Freparation
Cooked
Faw
O urknowm

Stone bought
[ ves, rame
K
Unknoen

Restaurant

Exposuve information

Cate of exposure

Time of exposure _

Duration of sxposune

Atiity @ tiss of exposine
Docupstions
Recrestions

Cirdle: Swimming, wading, boating,

fighing, tubing/siing, permonal watercraft

ﬁ Unknown Otner
Lesg

n
E At hiome
‘Wwaterbody name
[ ssack/srorsine
lomation
[ oeher
Roule
[ smirmintian

Cwrmisl contac
E ngestion
[ wrinown
[ onher
Source

[ =ooa

Eraciish waber
Sen waker

[ Fraah wemssr
Drinicing weber
rher

8 in contact with walsr
Faad or laa
Arsa ar Hasdi

D Lgh of Famt
Mack
Trusk

Environmeniol conditions

Sick or dead animals
(L

[ cemd 2 cou
sick fish count
Cther desd animals
count__ species

[ eher sick animais
count__ species

O urknosw

Urvususl odors
Owe
[ ves
I yms, cesrine _
O urknoer

Weab=rbody conditions
iowing
Stagnant

O urknowr
Color
Qarity

Soum present
Yes
[51=]

O urknowr

Skip tical guastions far Dhio.

HAB-RELATED ANIMAL ILLNESS EVENT REPORT

Fresh water: Poisoning from anatorin-a , anstoxin-a|s], cplindrospermopsis,
microcystins, nodularin, pseudosaxitorn, saxitoxin, or ether cyaratoxin.

Marine: Ciguatera fish poisening, poiscning from szaspirecics [azaspiracid snelifsh
. brevetouin (neurtiogic sheltish poisoning - MSP) , domoic aod
isk poizoning - ATP), okadaic acid |ciarrheiz shellfish poisonings —
saxitoxin [parslytic shelfish poisoning — PSP,

poisoning — AS
[mmirasic sha

HABEES £
Paison Cember
Darbe: of this report

Unless & flock of birds,

identifping Information for enimal caller

Kame
Fhione
Addresz
County

ZIF code__
Animal owrer [ #not caler|_
Orher oonftact informetion_

Andmad description
Does the case invelve  domestic snimal?
Oves One Cezray O pons ko
o yes, species:
|j-:.=rir'= [ Pets Hame: __
Ostray
Sreed/ Description
[ wivmstocs, Typs
[ sn/Number Affected
[ arter comestic
[ witd/masrine_
Species (list if more than one)
Toksd number of carchsses chsarved

Sew e []Femee

Lre mionthsfyears fzincie one|

seauterag [ vms[] ma [] Don't knoes
Approwimate neigee
Appromimate weight:
WS the EXpOSUTE BISD

M yes, HABIES &

Tidal conditions
High tide Flood tide
Lo titke Ebb tide
[ stac tige O unknoem

DEP), pleaze fill out separate form
per animal.
Exposure/Maortality
information
Dbz of esposre Source of report

Time of exposurs___
Druration of exposure
'iims the animal found cead?

Orwes Ose [ oot rew

Dabe cancass found
Condition of cancass
[ Eresn [ scaveng=a

Flzce of exposure
[ z=act/shormine
[ L=k=/Fore
[ sivar
|:| Mersh/Swmmp
|:| Other
Mame of piace of &sposure

Rouhe
[ rrimaiaion
O cermmisi contec
[ egestion
Don't know

|
Jionhar__

Source

Food
Srackish waksr

[ se= weser

Fresh water
Drinking waker

Bir

O
[Jiomher__

Areas in comtact vt waber

HEnd
Tmws

[z
Mdak
Trunk

] cnher

[Joon't know

[] citizen
[] He=thcane Provider
Stake Agmncy
County Ag=noy
[ Foison Control Certer
H Eiologist
weterinanan
[ e
Contsct
Fhone number

Enwlrenmendal condifions
Otver sick or desd animals
|:| L
[ zead #h
Count
[ zick tizn
Count
[ ioniver ceed arimals
Count speciss
[ crter sick animas
Count speciss_
Don't know
Unususl odors
L]
Wz
B yes, desibe
|:| Don't know
Wak=r body conditions
] miaving
Stagnanit
Don't know
oot
Tty _
Scum or foam prasent

[ =ta0d tid=

[ et i

O oort know

Slzck tige






Human HAB lllness Reports,
2010, Ohio

Burr Oak Athens

Grand Lake Yes Auglaize & 8 1 12 21

St. Marys Mercer

Lake Erie Yes Multiple 2 7 1 10

Lake Mac Yes Logan 19 19

O’Chee

Deer Creek Yes Pickaway & 3 3
Madison

Berlin Lake No Mahoning & 1 1

Reservoir Portage

(US ACE)

Lake Alma Yes Vinton 2 2

Lake Hope NO Vinton 1 1

(bloom only)
Statewide 41 8 1 14 64

totals






Human HAB lliness Reports,
2010, Ohio

»July 30 and August 6 ODH HAN messages
 “Lake Advisory: Harmful Algal Blooms”

» “Harmful Algal Bloom-related lliness Reporting,” including
Human and Animal lliness report forms.

» Outbreaks: 6 water bodies had 2 or more iliness
reports (n=48)
» Symptoms most frequently reported (n=48):

rash 50.0%
nausea 41.7%

vomiting 39.6%
diarrhea 33.3%
abdominal cramps 27.1%






Human HAB lliness Outbreak

Cases (n=48), 2010, Ohio

e

Ml4y
H59y
M10-19y
2049y
M50-74y

M unk

.






Domestic Animal
HAB lliness Reports, 2010, Ohio

Grand Lake Auglaize &
St. Marys Mercer
Lake Loramie Yes (low Shelby 1 1

microcystin)

Burr Oak Yes Athens 2 2
Berlin Lake NO Mahoning & 1 1
Reservoir Portage

(USACE)

East Harbor  Yes (low Ottawa 1x* 1

microcystin)

Statewide 7 2 9
totals






Veterinary Outreach

» August 5
 Joint memorandum from Ohio Department of
Health and Ohio Department of Agriculture State
Veterinarians to Ohio Veterinarians outlining
reporting procedures, testing, and diagnostic

support.






Animal Reports, GLSM

»July 23 through August 11.:

* 4 reports of dog illnesses following exposure to the lake
water. Three of the four dogs died (between July 22 and
July 28).

- Symptoms included: seizures, diarrhea, vomiting and
jaundice.

- Samples from one dog were collected, but results were
Inconclusive due to autolysis (decomposition of the
specimen). Stomach contents were negative.

»August 3 and August 11:

- 2 1ll blue herons were reported and referred to the Ohio
Department of Natural Resources (ODNR).






Animal Reports, other lakes

»August 10 and 11
» 2 puppies died following clinical signs (lethargy, fever,
excessive drooling, vomiting and diarrhea) 1-2 days
after exposure to Burr Oak Lake. Both dogs met
probable case definition. No zoonotic samples were
submitted for laboratory analysis.






Animal Reports, other lakes

»August 26

* Report of a 6-yr-old boxer, acutely depressed,
anorectic and in pain for 3 days after wading and
gulping water from Berlin Lake at West Branch
State Park. Dog had multiple exposures August 5—
13. Owner also reported illness. Neither bloom nor
toxin was confirmed for this water body. Both were
classified as “not a case.”

»September 8
* Report of a Labrador with water exposure at East
Harbor (Lake Erie), and subsequent decline
Including hemolytic anemia. Neither bloom nor
toxin was confirmed for this water body, therefore
this report was classified as “not a case.”






Challenges

» Time delay between report and illness/exposure
prevented verification of blooms in some instances.
» Geography
- Larger water bodies with few sampling points but multiple
exposure points.

» Case definitions are essentially diagnosis of exclusion.

» Medical evaluation
* Not all who were reportedly ill sought medical care.

> HABISS online data entry time-intensive.

» Funding

+ Water testing reactive rather than routine surveillance for bodies
of water due to costs.

* No funds to hire dedicated stalff.
» Testing

Lack of a CLIA-certified human assay for confirmation.





With appreciation

» Ohio local public health » Ohio EPA, Division of
epidemiologists and Surface Water

nursing staff ~ Ohio Department of
» Dr. Lorraine Backer, NCEH Natural Resources

» Dr. Deanna Manassaram, > Dr. Tony Forshey, ODA,

NCEH State Veterinarian

» Northern Ohio Poison » Dr. Kathy Smith, ODH,
Center ZDP, State Public Health

~ Central Ohio Poison Veterinarian (now ret.)
Center > Marika Mohr, ODH, ORBIT

» Cincinnati Drug and » Dr. Mary DiOrio, ODH,

Poison Information Center  State Epidemiologist
» ODH Recreation Program






What we discovered:

We discovered that there was very little information
available for the public and medical provider
community and that the information that was
available was full of variability and uncertainty.






Initial concerns and complaints.

» dead fish
» scums on the lake
» unpleasant odors

20\ Bureau of
( “'\
A¥.  Health Assessment Section

“To protect and improve the health of all Ohioans”

Environmental Health Odors and your Health

Answers to Frequently Asked Health Questions

Odors:

Ohio’s local public health officials are often asked to
evaluate the health impacts from exposure to
environmental odors. An odor is a chemical in the air that
is “smelled” or sensed by our nose (olfactory system).
Apples smell like apples due to the chemicals that create
the apple odor. Odors, also called smells, can be both
pleasant and unpleasant. Stench and stink are words
typically used to describe unpleasant, foul odors.

We breathe 10,000 to 20,000 liters of air a day, mostly
through our noses. The olfactory system comes in contact
with a different variety and concentration of chemical
odors every day. Odors can alert people that
something may be harmful, but generally, you can
smell many chemicals before they are at levels that
are harmful to your health. For example, we are able to
smell hydrogen sulfide (H2S) (smells like rotten eggs) at

| very low levels; levels much lower than those at which this

chemical can cause toxic health effects.

Sources of environmental odors:
Many products and activities in our daily lives produce
odors. For instance, the foods we eat, our cleaning
supplies, paints, carpet, gasoline, gardens, air fresheners,
cut grass, old shoes, etc. all have odors.

Environmental odor sources include:
> agricultural practices (fertilizers/ pesticides)
animal farms
chemical manufacturing or handling facilities
food processing plants
landfills
petroleum refineries
wastewater treatment facilities
wood treatment plants

VVVVVVYVY
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* To view the toxic effects of chemicals and/or the “Landfill
Gas" fact sheets, visit the Ohio Department of Health
(ODH), Health Assessment Section (HAS) web page at:
www.odh.ohio.gov/odhPrograms/eh/hith_as/hith_as2.aspx
and click on “Health Assessment Section Fact Sheets” on
the left-side menu.

Can odors cause health

problems?

Yes, certain groups of chemicals that produce odors are
potentially harmful and can cause health problems. Some
of these harmful chemicals are regulated by the
Environmental Protection Agency (EPA) under the Clean
Air Act. Other environmental chemical odors may not be
regulated under the Clean Air Act, thus making it very
difficult to address and/or enforce nuisance odor-type
complaints.

Just because something smells bad does not mean it is
harmful (example: rotten eggs). On the other hand, some
dangerous and/or deadly chemicals can have a mild or
sweet odor (benzene) or no odor at all (carbon monoxide).

Health effects from exposure to chemical odors can be an
immediate (acute) health threat, a long-term (chronic)
threat, or may pose no health threat at all. Getting sick
from chemical odors will depend on what you are exposed
to, how much you were exposed to (dose), how long you
were exposed (duration), how often you were exposed
(frequency) and your individual sensitivity to the odor.

The influence of odors on the health and comfort of
individuals is difficult to evaluate. Odor sensitivity and
response to odors differ from person to person. For some
people who are more sensitive to odors, simply smelling a
small amount of a foul odor can cause headaches and
nausea (upset stomach). Sensitive populations include
young children, pregnant women, the elderly and people
with chronic health problems. People with chronic health
problems include persons with asthma, emphysema and
other respiratory diseases, persons with COPD (Chronic
Obstructive Pulmonary Disease), persons with
depression, chemical hypersensitivity or stress-induced
illness.

The most common community health complaints resulting
from exposure to odor-producing chemicals are:
Respiratory (breathing)
» Upper respiratory > eye irritation, scratchy throat
» Lower respiratory - coughing, wheezing
Gastro-Intestinal (stomach) - vomiting, diarrhea
Central Nervous System (CNS) -> drowsiness,
dizziness, headaches
Cardiovascular (heart) - tachycardia (increased heart
rate), increased blood pressure
Psychological > mood changes, behavioral changes

Usually, these symptoms occur at the time of exposure
and end within a short time after the odor disappears.
Although this situation is highly undesirable, the health
effects usually end when the exposure to the odor ends
and rarely requires medical attention.






General fact sheet on Cyanobacteria and HABs

http://www.odh.ohio.gov/odhPrograms/eh/hlth as/chemfsl.aspx

Bureau of

Environmental Health
Health Asaessment Saction

“Te picdact and improve Be hea®h of o Dhloans™

T o o B
Algae/Cyanobacteria

Rarm i AIgalfBIoom (HADS)

What are Blue-Green Alpae?
I:g.-arul:-r.merla. oflen caliad DIUE-E‘EEH HIQE. ang
bacieda that are naturally found In Ohla lakes, pands,
and EJEM'-H'ID’-'II'IQ EIr2ams. Almnugh many EFIHHES of
algae go not produce toxins, some spacies of bue-
green algae can cause Harmiul Algal Blooms (HABS ).
HABs can produce neurotoxing (which afect the
nervous system) and hegatotoxing (whizh affect the
Iver). These loxins can pﬂ'.Eﬂl:lElI‘g' |I1'|F'il31 the hiealth
I:ITFIHFIIE who come Into contact wih water where
HABE ame FIIESEI'I[ n ngﬂ numbers.

Why does massive growth of Blue-
Green Algaes occur in the environment?
Lpder the ﬂg’lt waler condilans, which usu ill:f' Qoour
In the warmsr martks, he numoer of thess blus-
green algae can dramatically increase, or “bloom.”
Zame blzams can be vislble a5 Mok mats or soUm an
the surface of the water, whlle others can be presant
wiheut vislbde surface scum. The mals ar scum ¢an
vary In eolor and could be bhulsh-green to red In calor.

It 1s Impeoriant 1o noe that not all “blooms” progucs
toxins, Scientlsts e not fully undersiand what causes
Ihe same species of algae Io tigger toen production
during cne bhoom and not produce toxn durng the
Pt

Blue-green algae nesd warm temperatures, sunlight,
phospharus, and risragen to reproduce. Phosghoms
and nifrpgen are commanty faund In arimal and
human waste and In fertlizers. Some common ways
for pnospharus and nittagen o enter lakes and
sireams are from agricufural and resldential lawn
runaff, Imprapeny funciioning septic Gystems, and
engelon of nutrient-rich soll

Can you get sick from exposure fo Blue-

Green Algae [cyanobacteria toxing)?
Yes, you can get sick from exposure to cyanobaciera
toxing. But getiing sick will depend on the typs of
cyanobacteria, the levels In the water and the type af
contact you had with this “algae.” Read more about
this on e next page.

Can the cyanobacteria foxing be
released to the outside air and pose a
health hazard?

The chemizal loxins PI‘GHIJI}EI:I b}' thags I‘JII.E-QI'EEI‘
algae do not volatlize (change from a liquid to a gas)
and 1T‘E}' ara nod released as '.aap{:rsh:- the ouislge alr.
However, recreational activiies llke peawier I:—.':aung.
water-skling, jes-skling and fubing can whip up the
gurface of tha water and creats aerdsale - 1oxin-
-;u:lnlalnlng \\'E1EH1I‘I:I|:'EI1$— Inat can be Inhaled ar
Ingasted, potertialy resultng In negative health
efzcis. Other aclivities ihat have the potentlal i
aemsallze the l3we watsr Includs uslng Ihe lans watsr
to Irigate (spray) lawnsigandens and goil courses.

Are the odors associated with Blue-
Green Algae hazardous to my health?

Zome of Ihe bhue-green algas produce a0 odor-
gensrating byproduct. named geosmin. The human
nose |5 exiremely sensiilve 1o gessmin and s abis o
detect i at concenrations at very low levels. Thess
DE3ME 3 not chemizally toxle but do have a very
urgieasant smel which can cause sensiive
Ingviduals to becoms naussated jupssl slomach,
wamiting) and have naadaches.

Far mare Infermation about how odors can Impact
healin, vislt the ODH HAS program Web site at
s, oo ohio. gowodnProgrameehnin_asHm_As2 aspu
and choose e meny Rem Health AssesEment
Zectlon Fact Sheels™ ang selzct the “Odors and your
Healih” fact shast

What is the safe level for algal toxing in
water?

The Waond Haalh I:rganlzau-:lr EE[I;II.IHEIIHEETDI
FHII:-I'IZII:TE-'.IH {oxin {3 foxin FI‘EPHLIDEI! t"'l' I:-}'EI'IDI:EI:I:EHE:
at 1 part per blllon (opo) in drinking water and 20 ppo
for recreational waters. I:l.IrI'ENIj'. na simiar gLII:IEI'IDE
exlsts far the olher toxins FIFIJI:ILDEI:I I‘.'l:f' cyanabaciena.

How do you come in contact with Blue-

How to protect yourself, your family,

Green Algas and HABs?

# Ingestion (drinking) unireated water ar
Inglgentally swallowing water during
recreationg aciviles that comes from a laks
ar resersgir with HAEs,

= Dermal (skin) contact by swimming and ather
recreational acivities In HAB-contaminated
watars.

* Inhalng aerasolized water droglets (missing)
from water-related activities such as jet-skling,
power baating, tubing, ar water sxing.

»  The Ineloental swallowing or Innalatan of
aerosallzed water droplets when watering
lawns, garﬂens and -gl:IIT COUrsEEs with
contamirated water.

What types of health problems can
people and pets experience from
exposure to HIGH concentrations of
HABs?

* BKIn contact: Contact with the skin may
cauee rashes, hives, ar sin klisters
(eEpecially an e llps and under swimsults ).

* Inhalation of [preathing) water droplsts:
Sreatning asrosolzing (sustended water
drnpleﬁ-mlst: from the laks water-ralated
recreational aciivities andior lawn Irigation
Can CaugEe runny eyes and nogsE, 3@ Bore
nrogt, asthma-lie E}'I'anJ:II'I'IE. or illEI‘gII:
reactlons.

*  Swallowing wabar: Swalowing HAB-
contaminated water car cawss:

o Acue mmadiatz), severe diarhea
and vamiting

o Liver iowdoity (abnarmal Bver funcilan,
abdomnal F'EII'I. dlarmea angd '.u:lmﬂlrg:

o Kidney taxlcity

[« NEUI‘DIII:IEIIY fﬁ‘EaHHEE&. sallvatian,
trighy ingers, numbness, dizziness,

o Difcultias breathing, death

Is it safe to eat fish caught from HAB-
contaminated water?

Zome studles hizwe shown that cyanotoxins can
aooumulate In fish In waters with high toxin levels.
While there have been no confirmed reparts of
nyarc:cxh-relal:eu humar realth effzcis relatzd o ish
consumplion, there are few data on cyanoioxing on
which to base judgments about health Ask. Shoukd
yau gacide 1o cansume fish, wou Waukd do 0 at yaur
own sk, and should remove Intesines, *al and skin,
consuming caly the st

and your pets from exposure to HABs:

= Don't swim, water-skl, or boat In areas whers
ihe blaoms are {:I}CLITll‘g — awald dirsct contact
With e lake waler or aer{:s::lllzlr-g ihe waser.

= Don'twater lawne, gardens. or ﬂI:II‘I' course with
water from Hha-lmpan::.e-:l laKeE ar Fll:ﬂl:IE.

b HEFIIZII'I ur FIEEHHI lastas ar smalls In waur
-HI'lI'IHIl‘l;I water to your lacal water l.1|||'.5'.

= Folow FIIZIEI:E[I Water I:'l:Il:I:f chisures announced
by state agencias or local public health
autharziss.

How to treat people or animals that
have been exposed to HAB toxins:

® If you do come Into contact wih the HAS -
coniaminated water, ings off with clzan, tresh
WalEr 35 500N 35 possiblz.

#  Pabs thal have baen swimming In an area with
an algas bigom may ingest significant
amaunis af {oxins by llcking thelr fur ater
lzaving the water. Thoroughly rinse of your
pets wiln cizan, tresh waler,

#  Seeck medical treatment ASAP If you think you,
¥OUr pet, of your [lvestack mignt nave besn
palsoned by wac HABE.

# FRemove pecple from the exposure and freat
ihe symplome.

For additicnal information:

This ©OH fact sheet = Intencad fo b2 a simplified and
shorer version of the avallable Information on HASS.
Far mare In-depth analysls and documentation, visi
the fpllowing Information on the COC and Wiscansh
wab Bltes Isied I the below reference section.

References:
C0C Facls About I:yarcbacterla ang Cyar‘ﬂbiﬂEﬂal

Harmiul Akgal Bleoms (glestronic July, 2010)

W prln af { e

Co, Envionmental Hazards & Healt Stiects,
Harmiul Akgal Blooms (HAES), (glsctronic July, 201D}

i ) /

Wiscaneln Division of Public Health, Human Health
Hazards, Algae Blooms: Blue-Green
Algae’Cyanobacteria (PPH 45069 06/2004).Hazands,
Aljae Bloome: Blue-Green Algae/Cyanobactera
{PPH 435069 06F2004).

Wisconsin DEFEHI’HEF'. of Healh Sanicas, Blue-
@rzan Algas slectonie July, 2010)
wiww. g wisconsin.govieh'blueg "EE'"'IE|", agl

Created July, 2010
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HAB Physician Reference

_Bur\eaunf _ I dLbT “ "
mmnmntanm lagnossan ap festing:

Currently there is no laberatory o'agnostic testing which can confim the p of ins n
human clinical specimens. In the absencs of laboratory confirmation, presumpuve dlaquSlS can be
made based upon exposurs history, clinical signs and symptoms and ruling out other diagnoses. In

T protect and improve the heass of al Obloans

- cases where exposure to b is st dard liver panslis recommended (AST
The Public Health Issue: {SGOT), ALT, AL, GGT, albumn and bilinuon). Tesxs for rufing out other diagnoses should also be
This surmmer Chio's loca’ hea'th departments, local physician offices, Poison Contro! Centers and the performed.
state health department hawe received reporis of iness from people who have claimed to hawe had
contact with HAB-zontaminated water. Several of Ohio's inland lakes have experienced Case Definition:
eyanobacteria biue-green algae blooms. commanly refemed to as Hamful Algal Blooms (HABS). DC case definition summary for selected toxins (for complete description se= CDC Proposed
Degending on the genera, water conditons, and other factors, neurotoxins, hepatotoxins, cytotoxins, Case Definitions for Algal Toxin-related Diseases)
dermatotorens and gastrointestinal toxins can be produced by cyanobacteria. These foxins are J
released i the water as the bacteria die. Water samples from varicus Ohio lakes have detzcied the s Case © of laal bl AND o "
presence of microcystin, anatodn-a, cylindrospermopsin and saxtoxin, Both humans and animals can . ":P“' ase xgosurl:xo viater with %med a QaA?"’D"mm :Snesitﬁ mass:?aie ;‘9"5
expenence illness from exposurs to these foeins during recreational actwities and other water uses. 0 SYIT A0S nin a time after exposurs without identification of another
) cause of iliness.
» Probable Case Mests critena for Suspect Case AND there is laboratory documentation of a
HAB toxin(s) in the water.
» Confirmed Case Meets cntena for a Probable Case combines with professional judg
based on medcal review.
wolved Frochwater Type of Toxn cal organiem Veator
|armiful | Syoncioxing
Fnalcnea Nerowan Taataen p Tonmnbeeg
. Aztmvonmee spo fush waet
5 i I : A Phokbive s
. . . n Algae Anelonc-wy) Newoxxn Ansdaes Coajuse Contambaled
Exposure and Clinical Presentation: 0 Suat v
Fiouls of Expocurs Tympome tigne Tlm:lhwmpbom DiFsrantal Diagnosls sen% 204 Opiadonemopsn Heaattoxin ,‘mm ‘.f:‘_";:‘:""‘“’"" W
oncei®
‘Ewalowing water comarinated | Hepalobouine Minustokours | Ceher hepatctoxin polsening, Lorgoystucn Dema foxin :ﬁ; Contaminaied
with cysncbachera or owinz imicrocysting, cyiindrospenmopsing clher micratlal Itectonzitonns || fash ¢ (ot wilses
Slayated AETIALT, GGET Nebsite: LEEE Reoatotonn W awpnoss Tonmnbeeg
Gastmenisrts Wiral hizpalfs ebsite: Anatescs 30 Sush want
Aruhe hepatizs PRoOADIVY 30
Ekiney damage ‘iral Gasroeniedis s, Harmifu = Newoxxn Ansdsen croiels Conteninaled ress wate:
3 webst
n_::;::ng HEpanctaric drug ngesson ol
Anorerla (ac=taminophen} H -
Exalomrg amer comarinated | Meurodoxing Wnues o Fours Pesticide paisoring, oiher foxin Treatment and Patlent Mamﬂemmt
wilh cyanchacteda or touns {anafzen-2, anatnen-as] sken) paizaring isease Symptomatic, supportive care. There are current)y no known antidotes for exposures 10 the group of
5-"5"'"“ ito toxms associated with "yanobacbera Follow—up ¥ tesrmg 35 indi
R’,‘,’;‘gmn, ‘wihere the
Hypersalvaton 5 report
Diamrea 1om by the
Alaxia 5"
Motor weakness
Fespiralory andmscular paralyss ii?:;ﬁ:?'
EKin contact win waler Darmal sanues 50 hours Cener dermal alergens. ’
conmaminated with {Lyrgbyaloxine, Ipopalysacchands not-alegic Lrcaa,
cyanchactera or oxdns endolxng) pholosensitty reactions i Eness
or coniactwith animais Rash, hives
comaminaied with Shin bilstering 1255 day fo
syar oDaciens Ale HlC reactiors
Irkhaling sercsoilzed dronists Loz respiranary rriation Uinikrioaan, but Dear arnorne alErgans, upoer y
comiarinated wih Arinks Tisly an acute resziratory Infaction, fic mation i
cyancoscteria or towins Fzasisis allergic reaction reaction ments may
" Gymphom onset imes ane pimarly excrapolalions from baratory animal datz and evens.
O By =11
definitions and the folowing human iliness reporting form for HAB-related ilinesses:
HAB-related human iliness report: Florida
i odh ohio.pow ASSETSTIABS I AIEB4F 2E044FEE21 | S0EEE0EHAR- httpc/fwenw.doh.state flus/environmentmedicne/agquaticpds/BE algse FAQ pdf
Related¥20Human % 20lIness % 20 Form-3:2008-08-2010.pdf http-firesearch myfwe comisupportiview fags asp?id=45
R Wisconsin Depariment of Natural Resourzes
Animal liness: _ . ) ) edu/cnriuwesxdakesleco
Reports of suspectad domestic anmal illness associatzd with htipidnrwi gowlakes/bluegreenalgaeW sconsnLakesBEA pdf
exposure 0 HAB should be reporied to the Local Hea'th District.
Local health districts recewing reporis from weterinarians should Wh ore informati 2
contact the ODH Zoonotic Disease Program (ZDF) at §14-752-1028, Thio ;r?m?_nml_igﬁf m inft ation?
select option two (2). Completed animal @ness report forms can be Bureau ‘ff Envircamental Health
faxed to the 0OH ZDF at 814-644-1057. 2351 Hign Stroet
Colmbus, Ohia 43215
HAB-related animal iliness report: Fhare: (514) 456-1350
waw.odn.ohio nowASSETS/F 142680 FDATB4B56E 71650082 FAF T2CR/Animalte 20HAB- Fax: (514) 4564556
Relatedt: 20Iiness %0 orm pdf
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What are Blue-Green Algae?
Cyanobacteria, often called blue-green algas, ane
bacierla that are naturally found In Ohio lakes, ponds,
and sh:lw-ml:r.'lng Elreame. ﬁ.lmn:-l.gh many EpEGPE& of
El;laE oa ﬂl:ltprl:rﬂl.lﬂe taxing, GoMe EPEIIJEE af e
green algas ¢an cause Harmiul Algal Bioms (HABS )
HABs can produce neurotoxins (affecting the nenaws
sysiem], hepatoloxing (affecting the lver) and
germatotoxins (afecting the skin). These boxns can
potentally Impact the health of people and pets that
come Into contact with watar whers HABS are present
In I‘Igl‘ NUMDErs.

Can you get sick from exposure to Blue-

Green Algae (cyanobacteria toxins)?
Yeg, you can get slck from expasure 1o cyanobacteria
loxins. But getting slck will depend on the type of
nyar-:l:la::l:erla. Ihe lEwels In the water and the [}'FIE af
contact you hiad wih this 'aigaE.'

What types of health problems can
people and pets experiencs from

exposure to HABs?

# BkIn zontact: Contact with the skin may
cause rashes, hilves, ar s bllsters
(especially an the lips and under swimsults).

= Inhalation of [preathing) water droplete:
Sreathing aerosoiized (Euspended walsr
droplets) mis? from the lake water-related
recreational aciivities andior lawn Imigation
3N CAUBE MUNMY 2YEE and NOSSE, 3 BOrs
throat, asthma-lke symploms, or allerglc
reactions.

= Swallowing watar: Swaliowing HAB-
contaminated water can cause:

o AcutE mmediate), severs diarhea
and wamiting

o Liver tomlciy (abnormal Bver funcslan,
abdominal pain, diarmea and vomiing}

o Kudney toxicity

o Meuroboxlchy jweakness, sallvation,
tingly ingers, numbnass, dizziness,

o Difficuliies breathing, death

How do you know if you have a

cyanobacteria (HAB) bloom or a
harmless algae/aquatic plant bloom?
Algae bloome can ook ke foam, scum, or mats on the
surface of fregh water lakes and ponds. They ¢an also
make the water |o0& green, blue-green without 3 scum.
However, HAB blooms can be blue, blua/green, oright
green, brown, or red and may look Bie palnt flioating on
the waler.

Ta 582 e photographlc diferencs belween HABS
and non-ioxlc commen algas blooms, visi: the ODH
home page and select the “Photos of Algas Blooms”
documant

How do | report a HAB?

COhio EPA Is coliecling reports of algal blooms in Ohic
waters. The Ohix EPA HAS repart form Is avallable at:
WWW_ED3.0h. qovidsw/HFAB . aEpy.

Mite you will need Microsoft Excel to compista the
eleciron|c form. If you do not have Excel or H you
have any questions about reporting an algal bioom,
please contact the Chio EPA Public Information
Center at (614) 644-2160.

When should you sample?
Privately-owned lakes and pands 6hould sample thelr
walzr If thay meat the fallawing criteria:
®  The private body of water Is used Tar
sWimming, baating or fishing.
= The private body of waler |5 ussd 35 @ drinking

Who conducts sampling? What is the

sampling protocolisafety procedures?
The FI'I'.IEI:E I:M'I‘EF-'I:IFIEFED:II car elhernire a
consultant or canduct the samping themseles.

It you decide you want o cansuct the samping
TI:IIJFEEI'I'. Itl= very Im@rtanh_.'{:u dao It in acoordanca
with the samping prosocsl established by e Oh
E2 A, When samping, uee approprizie safety
pracauilons ncluding wearing ruober gloves and
awold contact with the water andfar scum.  For
Information regarding the Ohie E2A sampling
pratocol, contact Chio EPA HAS Coordnalor Linda
Merchant-Masonbank at (514) 624-2125 or 644-2001.

Who pays for the sampling?

All coste assodated with the iesting of a privately-
oanad IEl:E.'pl:II'rd would be Incurrad I‘.'I]fﬂ'E
D‘i'nEf.'DpElTﬂDr. CioEs may range from 345 o §250
per s=ample gepending upon the type of tast.

What should you test for?

Trie waler sampls snoukd be t2stzd for the folowing:
* Weniification (ID) of the fype of cyanobacteria
present (gensra).
¥ Tne type of cyanotoxin produced by the type
of cyanabacteria identflzd (microcyss,
anawmEn-a, cylndraspermapeln and saxitown .

What laboratories are available fo

conduct the analysis?

Whan -:h-:»{:shg a IEEIZIIT:'.IT}'. Itis Impnrtant'.n migke
sure the lab can ldentity the diferent genera of
cyanobacteria present and prowide an analysls af the
Individual eyanotowins detecied. The below lls: of labs
ara currentty used by the Ohlo EPA. Please nata tat
the below (15t 15 not 3 comprehensive Bsting of the
avallabie labs and that the Ohlo EPA does nat offer
an engorsament IZIT-EII"g' park:l.lar lal.

BSA Envirormental Senvices, Inc, (Or. John Beaver)
23400 Mercanilie Rl Sute §

Beatnwond, OH 44122

(215} TE5-0582

{18038 1D and foiin anavees, not anatoxin-a)

Green Water Labaraiones/CyanaLa (D, Mark Aube)
305 Zaagler Or,, Suta 302

Falatea, Florkda 32177

385-328-0382

j#igae 10 and foiin analyses, Including anatayn-a)

Calina Utildes-Water Department (Mke Sudman)

Should you post a caution or warning
sign?

20OH B remrnrnendlr-g ihat F'UDII[: ACCEEE Waters In
Chla e posted with & cauilen sign as so0n 35 therz i
yisual evigence of a HAE. D0H racammends thala
Slgl‘ ba FGSIEIJ whilch alerts Bwimmiers/boatersMshars
o “avald contact with the water.” For EHI'I'IF'FEE ol
signs, please contact OOH 31 (514) 466-1330.

Is it safe to eat fish caught from HAB-

contaminated water?

Some studles have shown that cyanofoxing can
accumulate Iin fish In wasers whh '.IEI'y'ﬂlm:DIIH
levels. While there nave been no confirmead rEFEII'IE af
cyanoloxin-related human health effects related fo fish
COnBLEMET Ion, there ara few g3ia on m'an-:ﬂnxlrs an
which b base Judgments abaut neakn Ask. Should
au decide 12 consume figh from HAS-contaminated
walsrs, you WwWould do 50 al WU N sk, and

ghould remowe Intemal organe, fat and skin,
CORELMING anly the fllet.

For additional information:

This "act sheet |5 intenced ta provide baclc HAB
Infarmation to Ohila's Campground Operatars and 1o
Landownears of Fﬂvah&l‘y‘-ﬂ'ﬁﬂeﬂ Lakes and Panss.
Far a mare detalled discussion of HABS and thalr
Impact o public heallh, vish e Rypeninked
referznces llstad below.

Chia Department of Health
Euraau of Environmental Health
24 N. High Street

Columibus, Onlp 43218

Phone: (B14) 466-1390

References:

Lel ] EEFIEI'II'I'EI'IH:r Health Blus-zraen NI;H
ICyanobaciera HABS (glsctranis August, 2010)
'.'n'.".’i'.td'l.ﬂ'ltlqgv.':-:l1F'l:l:|’a115'E|'|.“l'.'1 aEichemls =
Chio Department of Health FAE Prosider Referance

{lzcironic ALgust, 2010)
siww.ooh.ohio. dow pdnProdrama’ehien as/chenls 1. aspe

Chio Department of Health Photos of Algae Blooms
IEEG'H:ﬂlﬂ P.Lgl.lit 2['1|:||

Ohio EPA Harmful Algal :-H:-:lrns I'I.‘.Epﬁl and .ﬂ.lgal
Towing (elecironic August, 2010)

WK 035135 onusidsw/HAR a50x

Chio Department of Natural Resourses (DDNR] HAE

W 1
To read mars about Cyanabactena Harmtul Algal WaETET BOUTTE 1Ir people of Ivesioek. E,f.fa ng,'Ear et rﬁibﬂi[:lgﬁmr1}f$rlg“azglyz 257 Detaull 350%
Bloom (HASs} and how ihey Impact health, wisi the % The private body of waler | located in 2 {419) 55270 COC Facls About Cyancbaclerna and Cyanobacierial
00 home page at waw oo ohio gov and select regidential camp or a licensed campground. [Microcystn anaysis Harmful Aigal Blcoms (electronic July, 2010)
“Harmful Algal Blooms.® Www. coc.ovhanicyanobacierapolsacts E' df
Created August 2010

R T~ Tl





Pond Water - Drinking Water Treatment

Private Water
Systems

Bureau of Emvironmental Health
“To Eull:l and Inm A Feilth ol all Dhicam®

Pond Water -
Treatment of Blue-Green Algae

Drinking Water

The Public Health lssue:

Algae growth has always been regarded as a problem far
ponds. Algas Im ponds can especlaly be a prablem If the
pand Is used as a driniing waler source or other
hau=ahakl Uses. 3}'3Fﬂt\iﬂt€l13. ofen called DI.IEFEIEI‘
Hgae. are backeria that ars I'IiD.Irall'}' fourd In Ohlo lakes,
pands, and slow-maving sireams. Althaugh many species
of aligae oo ot praguce 100ns, S0Me Sp2cies of Dl
green algae can cause Harmful Algal Bloams (HABS).
HABs ean produce newrotowns jwhich affect Ihe nervous
Eystam), Nepatotoing (which arect the Iver) and
gdermaioioelns [which affect the skin). Thess toxing can
patentialy Impact the nealth of peapie and pets that
come Inta contact with water (Inciuding orinking water)
where HABS are present in high numbers.

For more Infarmation about HABS and whal you nesd fo
02 If you own a private waler body, vislt ine Ol
Deparment of Healih web page at wy odb ghig ooy
and select the “H” In the A through Z index. In the H°
EECHON, chooge Health Assessment Section and then
geiact e Heaith Assessment SEchion Fact Sheets meny
cholce. In the fact sheet section you wil sae
Cyanohactena — Hamiul Aigal Blaoms (HABS) with Tour
fact sheet chaloes. We encourags you read HAES
Campground ODSrE0rs - Privately Owned Waters o
leam more 3baut HABS I your prlvately-owned pond and
ylew Tie Phatos of Aigae Bisoms 1o 52 I your bloam 15 &
HAE or the comman, nan-harmiul aigal bioom.

Water Treatment Systems for Private

Water System Ponds:

The water realment syztzm for 3 pand 15 designed (o
work In slages 1o maximize the effectivensss and make
the water potable and safe for drnking. Duwing exiended
penats of war weather and Increased nuirisnt
enrchment, aigas blooms In ponds may overanelm the
dizinfection and flllration treatment sysizm and may not
b= 35 &ffectie at reducing higher lsvels af e differan:
tvpes of blue-green aigae touns.

Reducion of blue-green aigas and tne tozing In a pond
drinking water svsiem can be accomplished using the
faliowing comizination of pond management and water
trealment

watershed managemen?

pond presmplive algas coninal

pond mlaks placement

coniinuaus fEration

oxiaation with disinfectants such as chioring or
ozone

granular aciivated carbon (2AC) or powdered
activated carbon [PAC).

LU S S S

[l

11 15 Important to k2ep ahead of ihe common-ype algas
farmatlzns In your pand. it 5 the responsIbliity of he
hamegwner 10 cantrol thel watershad that rechargss
the pond (ORlo Administrative Codz 3709-23-15 (5) (1)
The watershad should be covened wiih grass or oiner
vegetation. Do not apoly feriizZers or oher chemizals on
the watershad area and do rof uss the walershed a5 3
pasturs. Do not Install on-572 wastewatzr realment
gystams In Mg upsirzam portion of the watershed arsa.
I the watershed Is nof curmenily under your control, you
should L2 diverslon diches and swales 1o maks surs
the pond water recharge (5 not originating o7 of your
propery. Conlaet your local Sol ang Waler Distrct for
assistance wilh any changes you may need to make for
watershed conTol

A variety of algicioes, Inciuding copper sulfate, can be
used In private waler sysiem ponds. Algleides that mest
MIFIANSI Standard 60 mus2 be used and can be found
at wwrw neforg. However, It Is very Important o note
ina? LElng algizides fo treat blus-green algal blooms
ance ihey have cccumed can actually cause more harm
because 35 Me blue-green lgas dis, thelr cell wals can
burst and release mare owng Ino the water. Therefore,
use of aigicides for blue-green 3lgae Dloams ence ey

Steps for reducing blue-green alpae and
toxins from your finished pond water:

Watar Infaks:

Sinzz e levels of tEins I water usually decreass wilh
gapth, he water inkake should be placed atlower deplhs.
= Afioaing filter intake should dras water in at

Detwaen 13 10 38 Inches Delow he surface In the
despest part of the pond. ¥ aigse are siY
prevaient 5t this depih consider using another
source of water
& cased pond Intake rellzs on the bank io fiter waler and
can filber out some the aigas bafore entenng e
mreatment systam.
# Hihe waler appears gren In the cased Intake,
tnen the filration thaf b5 taking place through e
Bank Is Inageguats,

Flitration:
A 5w Band Tiker, pressurized rapid sand mter, or pre-
coal mter 5 the next step In tneatment o mer out 35
many of the biue- graen aigae cells a5 poselble betore
the warer entars the disinfection system.
* Prassured raphd sand Nikes are the mast
common fliers usad for dinking waler ponds.
TNese k= CONGarm at toxing can be relsazsd
during the Biack wash cyoie a5 the aigas cells
burst. If backwashing pressurized sand fibers are
uged In the trealment process, they should be
praceded by a coaguiation step wilh a Tl fiter
that must be an absolute 1 ar 2 micran szed cyst
reduction fifer. The cysl reduction filter ks
deslgned v remove probozoans but can also
remave some of Mg algae celis. (An aDsoite
finer Is capable of removing 95% of cells or
parficles 1 or 2 micrans In glze or larger)
»  Slow sand fliters work simply by graviy and do
not have 3 back wash cyce.
® Pre-goat (somesimes called dalomacaous earth
finars) can fMner oul very small pariies but
FEqUITE ExtEnzlve malniEnance to ensure proper
aparafion.

Dizinfaction and Oxldatlon:
Tha nzit 5%2p |5 Ssintecton and celdation, Chianne both
dsinfzcts and oxkdizes. Under narmal condifizns chionne
reslduz! levels for disinfaclion are set 3t 0.2 PR after 20
minuzes of contact tme. Mote that higher chiarine dos2s
are raguirad 2o remaove many of e Blue-green aigas
losing.
* Therecommended dose for chloring in onder
1o remawe some of the 1oxins 15 3 mgd for 30
minutes of corfact Ume with the water, Some of
the remalning toxins Nave b be removad from the
waler by using granular activated carbon (GAT)
ar powdered 3clivaten carbon (RPAC) Tikar units,

Uitraviodat Light jUv) for Dleinfection:

12 youl 3 wsing wEravialed light (UV) for disinfection It ks
unlliesly that your UV gevice can provise the high ooses
requirzd to remove the taxing produced by the blus-
green algae. If you have a UV unit, you wil nesd t aod
A chamical cxigizing stage that uses chicnng, azone, or
othar sirong ouxkdlzer In crder i accompilsh removal of
the foxirs.

Granular Activated Carbon (GAC) o Powdsrsd
Activated Carbon (PAC) Filter Unlie:

For whiole Nouse water irzatment of the watar, use GAC
or PAC filbers with a b=d depth of at leas? two feef.

% The thres primary types of GAC and PAC fiters
are coal-based, cononut nul-Dasss, ang wood-
oased. ARnougn al GAC and PAC fikars can
MEMaVE SIMme of the Dlue-green algas tans,
waod-oased GAC flkers nawve been shown 1o be
ha most effeclive.

& The GAC or PAC fiters will also remowe ofher
chemicaks ke lannic ackds, chiorne and chiorine
by-products.

Sizing the PAC ar GAC filker treatmen? device far
TEmz¥ing cantEminants shouid be donz by an
eapenenced professional waler reatment dealer.
Remember tnat carban fiters only 135t 3 ceraln perod of
ime and the GAC or PAC will need 1o be replaced. IF
ey are not replaced In @ Umely manner, the GAC or
PAC wil ceaze to werk and alst could release toxns
tha? Nad previcusly Besn removed.

Ay work dong an the pord and freatment system must
be donz by @ Private Water System cortractor reglslered
with the Chio Department of Health. You can review a
llst of Private Wazer sys 2m l:»:mrat:b:lra i

If you @re LnsuTe your pond reaiment sysfem 5 capake
af removing the Glus-green aiges and the faxing from
JOUr crinking Warer, you shoid cansier Lsing an
alfemaive drinking water sowee or use bottied warer
aunng Imes afincreased Aiga! QoW If pour chioices
for siemative Water Sre MiTed Decalse DULIs water Is
unavaiiable or ¥ groundwater i nswcient for waler
Wels, hen 3 hawed walsr HorEge [End sysiem should
he instaled.

Pands, wels, sorings, ralmwater cistems, and hauled
watsr shorags tanke used as private orinking watsr
gystame are reguialed under Chio AdminisiTatve Cogs
Chapier 3701-26 by the local health department. The
regulatians for ponds Inciude raquirsments for the
wat2rshed management, pand canstruction, and
continuous dignfection and fillralion systems. ¥ you
have addlitional questions about ponde as watsr sUpples
el yaur Iocal health dapartment or the Ohio Depariment
of Healln |614]-458-1350.

have occurmed gre pat recommended.
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Photos of HABs and Aquatic Plants

Examples of
Cyanobacteria
(Blue-Green Algae)

Examples of
Cyanobacteria
(Blue-Green Algae)

Examples of
Common-Harmless Algae
and Aquatic Plants

Gy %

Examples of
Common-Harmless Algae
Aquatic Plants

Examples of Blue-Green Algae
Microcystis Bloom

Examples of Duckweed

Harmless Aquatic Plants
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Y ommunications Toolkit for
Jocal Health Departments

Communications Toolkit Includes:

» Key Public Health Messages (messages for local public
health officials)

» Frequently Asked Questions (an FAQ based upon what
guestions have been asked)

» Two Template Press Releases (draft press releases for
our local public health partners to use)

» Facebook and Twitter Messages






Using Social Media iCkr

The State of Ohio has launched a new Web site www.Ohioalgaeinfo.com
as a one-stop shop for harmful algal bloom information in Ohio.

) ) ) ] ) .- del icio.us
On the Web site you can see a list of current advisories and sampling data,
a report on the potential algal blooms, and get tips about harmful algal blooms.

Do you know what a harmful algal bloom is? If your answer to the question is no, visit
www.ohioalgaeinfo.com to learn about how to protect yourself.

Thinking about visiting an Ohio beach this weekend? Be sure to check if there is a harmful algal bloom
advisory posted by visiting www.ohioalgaeinfo.com.

Did you know that harmful algal blooms are caused by bacteria and not by algae? Learn more by visiting
http://www.odh.ohio.gov/~/media/ ODH/ASSETS/Files/eh/HAS/BlueGreenAlage.ashx

This summer avoid contact with waters that have advisories posted or anywhere the water is pea green,
has a floating bright green scum, or is generally discolored. Also remember: When in doubt, stay out!

Pets that have been swimming in an area with an algae bloom may ingest significant amounts of toxins by

Ilcklng their fur after leaving the water. Do not let your pets swim or drink in water where a harmful algal

Is present. If your pet does come into contact with HAB-contaminated water, thoroughly rinse them
#gsh water. Take your pet to the veterinarian if you think it has been poisoned by the toxins in




http://www.ohioalgaeinfo.com/

http://www.ohioalgaeinfo.com/

http://www.ohioalgaeinfo.com/

http://www.odh.ohio.gov/~/media/ODH/ASSETS/Files/eh/HAS/BlueGreenAlage.ashx



Using Social Media (cont.)

% (140 character limit):

Do you know what a harmful algal bloom looks like? Click here:
http://www.odh.ohio.gov/~/media/ODH/ASSETS/Files/eh/HAS/photosofalgaeblooms.ashx to see
images of blooms that have occurred in Ohio.

Ohio has 3 types of advisories that may be posted at public bodies of water. Learn more about what
they mean at www.Ohioalgaeinfo.com

This summer avoid contact with waters that have advisories posted or anywhere the water is pea green
or has a floating green scum.

The State has launched a new Web site www.Ohioalgaeinfo.com as a one-stop shop for harmful algal
bloom information in Ohio.

Did you know that harmful algal blooms are caused by bacteria and not by algae? Learn more:
www.Ohioalgaeinfo.com




http://www.odh.ohio.gov/~/media/ODH/ASSETS/Files/eh/HAS/photosofalgaeblooms.ashx

http://www.ohioalgaeinfo.com/

http://www.ohioalgaeinfo.com/

http://www.ohioalgaeinfo.com/



You TIIIIE Using Social Media (cont.)

Broadcast Yourself™

Cyanobacteria, often called blue-green algae, are bacteria that are naturally found in Ohio lakes, ponds,
and slow-moving streams. Although many species of algae do not produce toxins, some species of blue-
green algae can cause Harmful Algal Blooms (HABs). This HAB informational video provides pictures of
blooms and information on advisories. hitp://www.youtube.com/watch?v=XF-8hdMOQOY

HARMEUL
ALGAL

Brooms

n Ohio’s lakes, ponds and strearn:




http://www.youtube.com/watch?v=XF-j8hdMQOY

http://www.youtube.com/watch?v=XF-j8hdMQOY

http://www.youtube.com/watch?v=XF-j8hdMQOY
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Air | Land | Water | News | Answer Place | eBusiness Center | Permit & Compliance Assistance | Home

Ohio EPA Web Site

Environmental
Protection Agen

Division of Surface Water Harmful Algal Blooms

Division Links

Division Forms and Publications

Division Rules and Laws
Policies and Guidance
Surface Water Programs
Related Sites

Interactive Maps

Do Business Online

What's New (October 26, 2010)
DSW Intranet (OEPA staff only)

About Us
Division Contacts
Division Home

Agency Links

Divisions and Offices
Topic Index
Regulatory Ombudsman
Rules and Laws
Pollution Prevention
Funding Sources
Publications

Public Records

Public Participation
Resources for Citizens
Jobs

Ohio EPAHome

T earn Mare Ahant

Harmful Algal Blooms (HAB) and Algal Toxins

Ohio Department of Natural Resources Algae Advisory Update
web page - Includes the current advisory levels for state owned
bodies of water

Ohio Department of Health Harmful Algal Blooms web page
e Managing Harmful Algal Blooms in Private Ponds [PDF]
Ohio EPA News Releases

Background Information

Harmful Algal Blooms in Ohio Waters
e Fact Sheet [PDF 746K]
e Poster [PDF 5,291K]

Ohio HAB Initiative [PDF 30K]

Harmful Algal Blooms - Protect Your Pets and Livestock [PDF
407K]

Information for Veterinarians [PDF 142K]
Photo Gallery of Ohioc HABs [PDF 767K]

Algae - Graphic Renderings of Microscopic Appearance [PDF
1,273K]

Toxin and Taste-and-Odor Producing Cyanobacteria [PDF 68K]
References of Algal Toxin Impacts on Animals

W -

Algal Toxin Sampling Data for
Grand Lake St. Marys Area

All documents are in PDF*

s Grand Lake St. Marys

e 2009 microcystin data

e Other GLSM data
= St Marys River and Beaver Creek
= Miami and Erie Canal

Grand Lake St. Marys Web Page - summary

information other than data

Algal Toxin Sampling Data for
Other Inland Lakes
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Algae Advisory Update

Uspdated Mov 5, 2010
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ol & Water

anough sunlight. Hofer weather and mone sanilight aillow S TDilooms” 50 grow lamger and mone rapidly.
Theasa "plocms” ars of highes: conoam becauss $hey can prodiuce neurctoxins wiilch affect The nenous
Systerm) and hepatnauing (which afiect te lier.
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“ouins ane presant, DDNSR will DOS? STiCier SIgns aovising USrs ROt 10 CONSEC The waner Sor various

Here are the current advizsory levels for state owned bodies of waten

Water Wl Logz .
Toxin Advisory
A CISENLE N DO
Ao CSOMAL
T_mes Tacoer Tacoar:
D 'Tl'h"'i'ﬂl:l'
o Farsroen - _mloa
Gt Coportuntas
[=, N -]
== Bloom Advisory
— A g oo hees mace s
an=a potentially unsade for water
comiaci. Auold dinec contact
Wit visiok: surlsce soum

Bot suprisinglly, nmmhummmmwmmmm.bmammm
at & maminer of wanernodiies: Sroughous The siae. Regandiess of The Dody of wanes you ane considering
u=ing for recreation, aeryone s encouraged 2o anold Dlue-gresan siges | pou ses B on The water. B you
o s Dlus-green aigse, of what jou Tilnk may be blus-green aigae, Chilo EPA has & hanmiul aigee
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Programs & Projecs
Education & Training

ASminisTaive Assisiant
Dayaiopmeans Program

Agricgnaral Polksion
Abassmant Program

Consanation Resane
Ennancameant Frograms
Reinwarer and Land
Developmen: Mamaal
Source Waner
Envirorenantal Egucation
Teams (SWEET)

Technicisn Development
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Grand Lake St Marys Water
Quality ImprovementInitiativ

The Ohio Daparmen: of Natural Resources (OONR)
Cnio Deparmean: of Agriculiure (ODA) and Onio
Eswironmesntal Protection Agency (OEPA) and
ParNArS announced 8 Cooparative plan 0 halp curd
e muTient loading Tat has conTiouted %0 decining
wianer qualiy &t Grand Lake St Mars

The plan encoursges parnarships batween e ares
resigents and other private and pubiic entities,
InCiusing Mercer and Augiaize Soll and Waner
Consanation DisYICS and e Natural Resources
Conservation Senvice, 10 minimize polistion Sources
WERIN he watershag.

Eslow are Doocumants Regarding the Wadsr
Quailly improvement intlatives

Updates:

Alum Trestment Pliot Project bagins af Grand Lake 24 Marys

Alum restman: will bagin Thursday, Septambear 23 and ba compiated Dy late Fricay,

Septamder 24 &t demonsTation areas sround Grand Lake St Marys

(Download s 3 page QBA fact sheat sbout e Yeawmen: 172K POF)

#dade Aofions for Water Qualily improvement at Grand Lake 4 Marys

On Juiy 30, Onio Governor Ted Syickiand, Joined Dy Saversi siate agency oreciors,

73002010 announced DO shor- and long-term action plans %0 help resiore Grand Lake St
Marys, Onio's larges: inland lake
(Sownioad ™S £ psge Action Pisn now. T6KD POF)

R0 Fraquantly Asked QuesSions About Aigal Toxins

A Qownlosd 2is OEPA four page f8ct sheet 40Kb POF)

w212010

Progress Report

(Sowniosd ?is 2 page rapon now. S2Ko POF)
02002010

Full Progress Report - Maroh 2010

(Sownload ™S £ page repon now. 220X POS)






February A Drop Of News...

2012

A Drop of News is a forum for highiighting state and local pubiic heaith
actvites rejated fo warerbome diseases and cutbreaks and for sharing
Informal updates from the Centers for Disease Control and Prevention (CDC)
New Orinking Water 2 programs about waterbome diseases, outbreaks, and other water-related
disease prevention nitiatves.

s ot wer ¥ Weicome 10 the first A Drop of News for 20121 On page 2, meet WDPB's new
Nons G g OMMKIng water epldemioiogist, Julla Gargano, and ieam about resources for

Actions and Alerts. 1

S A National Ground Water Awareness Week 2012. Read adbout the Healthy

Ween 2012 Swimming Vigeo Contest winner, and get a preview of Recreational Water
Fecestonsmer 2 liness and Injury Prevention Week 2012 On page 3, leam about Ohio's mult-
::zm agency response to harmful aigal bicoms in 2010. See page 4 for an update

on the Model Aguatic Health Coge (MAHC) and for CDC-specific Information

SooreTRIAGSE 3 apout waterbome msease outbreak CONtacts and reiated links.

&"“""""‘ 4 Emall NORSWateridcac gov If you have an idea for a future articie! To read
previous Issues, visit hiip ’'www.cdc govhealthywater/siatistics/'wbaoss/
drop of news. Thank you for your feeddack and coniridutions to A Drop of
News In 2011,

Actions and Alerts!

« 2007-2008 national waterbome disease  Mark Your Calendars!
outdreak survedlance data were pubiished
In the Morbiaty and Mortallty Weekly oyt
Report (MMWR) on September 23, 2011.
Find these anad previous MMWR survel-  National Ground Water
lance summares for recraational water and
arnking water outbreaks on the Healthy
Swimming website 3t Qiip Swww cdc ooy World Water Day:
D23V AIRCSIaslce aDdoss S

« The deadine to review and provide input on AP 17, 2072
the Reguiatory Program Agministration National Driréing Water Week:
module of the Model Aquatic Health Code My $12 2012
(MAHC) Is Fedruary S, 2011. To provide
mmentonml‘mdmmm&esw

M ShVA

poois/mahc/structure-content/.

Contact Us 4

March 1117, 2012






For More Information:

» Robert Frey, Ph.D. Geologist, Principle Investigator
» Laurie Billing, MPH, Epidemiologist

»John Kollman, MS, RS, CIH, Toxicologist

» Greg Stein, Community Involvement/Health Ed.

_ Ohio Department of Health
. Ohilo Department of Health Health Assessment Section
% 35 E. Chestnut St.

Health Assessment RN IVERT

Section (614) 466-1390
greg.stein@odh.ohio.gov







Priority setting for hazard
assessment in recreational waters
affected by freshwater
cyanobacteria: Death or ltching?

IAN STEWART

School of Public Health, Griffith University

[\ Griffith





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Premise:

That the current knowledge
base on the epidemiology of
recreational exposure to
cyanobacteriais not fit for the
purpose of determining risk
management priorities and
responses





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Premise:

Consequential premise:

That the current knowledge
base on the epidemiology of
recreational exposure to
cyanobacteriais not fit for the
purpose of determining risk
management priorities and
responses

That near-term future efforts should
be directed towards understanding
the clinical epidemiology of

severe morbidity arising from acute
exposure to cyanotoxins in
recreational waters





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Challenges for field epidemiology of recreational
exposure to cyanobacteria:

Diverse range of adverse health outcomes: “Omnibus epidemiology”
Ephemeral nature of blooms

Biomarkers: exposure, outcome, susceptibility

Recruitment and follow-up

Mechanistic toxicity of the cyanotoxins: neurotoxins, hepatotoxins

Parking-lot science?





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Cutaneous reactions to freshwater cyanobacteria /
cyanotoxins:

Epidemiology: poorly understood, from a very low base

“Humans are affected with a range of symptoms including skin irritation, stomach
cramps, vomiting, nausea, diarrhoea, fever, sore throat, headache, muscle and

joint pain, blisters of the mouth and liver damage.” Agrawal A & Gopal K (2013) Chapter: Toxic
cyanobacteriain water and their public health consequences, in: Biomonitoring of water and waste water Springer

India





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Cutaneous reactions to freshwater cyanobacteria /
cyanotoxins:

Epidemiology: poorly understood, from a very low base

“Recreational exposure by skin contact or inhalation to microcystins is now

recognized to cause a wide range of acute illnesses which can be life-threatening.”

dela Cruz AA et al (2013) Anticancer Agents Med Chem 11(1):19-37

The above statement can be challenged: exposure to MCs in recreational
waters resulting in life-threatening iliness is likely to have occurred by the

ORAL EXPOSURE ROUTE





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Cutaneous reactions to freshwater cyanobacteria /
cyanotoxins:

Excluding consideration of the Lyngbya majuscula-related toxins:

The important freshwater cyanotoxins are water soluble: microcystins,

saxitoxins, cylindrospermopsin, anatoxin-a, nodularin

Therefore systemic intoxication via the dermal exposure route during
natural exposure conditions in individuals with intact skin barrier function is

unlikely





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Experimental evidence for systemic intoxication via the
dermal exposure route:

Lethal intoxication of guinea pigs by MC-LR and
saxitoxin (separately) via dermal exposure

Wannemacher RW Jr et al (1987) In Progress in venom and toxin research: proceedings of the 1st Asia-Pacific
Congress on Animal, Plant and Microbial Toxins; Singapore Edited by: Gopalakrishnakone P, Tan CK.
Faculty of Medicine, National University of Singapore, in collaboration with the International Society of Toxinology,

Asia-Pacific Section pp.718-724.

BUT these were highly artificial exposures, using the
polar aprotic solvent DMSO as a vehicle





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Experimental evidence for cutaneous reactivity via the
dermal exposure route:

Control: 70% EtOH

i 0
CYN 100ppm in 70% EtOH Stewart | et al (2006) BMC Dermatol 6:5

No evidence of systemic intoxication by CYN
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Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Cutaneous reactions to freshwater cyanobacteria /
cyanotoxins:

Understanding of cutaneous reactivity to freshwater cyanobacteria
In humans is largely based on anecdotal reports

Prevalence / incidence essentially unknown, but probably low

Weak evidence for irritant reactions from freshwater planktonic
cyanobacteria; majority likely to be allergic reactions

Willingness to tolerate minor cutaneous reactions from recreational
water exposure to cyanos has not been investigated





Presant

L ]
Futura

Common epidemiological study designs

Defined population

e

NN

Collect information on exposure and disease

o

/

\

o~

Exposed: Exposed: do Not exposed: Mot exposed:
have disease not have have disease do not have
disease disease

Cross-sectional design

ANA

Mot exposed

Develop Do not Develop Do not
disease develop disease develop
diseass disease

Cohort design

Present or

futurs

Expo

Not exposed

Exposed

Not exposed

N/ \/

Disease
(Cases)

No disease
(Controls)

Case-control design

Defined

population

RAN DGI‘-’I ISE

RN

Not exposed
Develop Do not Develop Do not
disease develop disease develop

disease disease

Randomised controlled design






Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Reviews of formal studies & anecdotal and case reports:
Stewart I, Webb PM, Schluter PJ, Shaw GR (2006) Environ Health 5:6
Stewart |, Carmichael WW, Backer LC, Fleming LE, Shaw GR (2011)

In: Encyclopedia of Environmental Health pp. 776-88

See also: Stewart | et al (2009) Environ Health 8:52





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Pilotto et al (1997) Aust N Z J Public Health 21:562-6
Of 22 logistic regression models run:
One model is uninterpretable (OR=1.87, Cl 0.68 to 1.54)

Only one model is significant (OR 3.44, CI 1.09 to 10.82): exposed
group n =93, unexposed group n =43

Increased symptom reporting at 7 days but not at 2 days





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Biomarkers of exposure: toxins (?)
Biomarkers of outcome: ???

Prospective epidemiology needs to be more focused and targeted:
cutaneous reactivity, inhalational exposure. Problem of omnibus
epidemiology

Mechanisms of toxicity vary widely across cyanotoxin groups:
channelopathies, protein phosphatase inhibition, ACh agonists,
anticholinesterases





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Clinical epidemiology of cyanotoxin-related acute iliness:

Diagnostic investigations, therapeutic interventions, natural history,
follow-up

n-of-1 studies ?7?

Thorough and comprehensive case reports and case series





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Case report: 19yo jet-skier, Argentina

Acute respiratory and G-I S&S; febrile, hepatic insufficiency, bil.
lower lobe pneumonia, hypoxaemia, hypercapnia

Required IPPV, supportive treatment

Discharged after 20 days, 8 days in ICU

Giannuzzi L et al (2011) Mar Drugs 9(11):2164-75





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Case report: 39yo windsurfer, UK
Investigated 6 weeks after exposure; LFTs, liver biopsy

MC isolated from reservoir, sheep & dog deaths

Probert CS et al (1995) Arg Gastroenterol 32(4):199





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Cyanobacterial neurotoxins?

Measure nerve conduction deficit?





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

Epidemiology of recreational exposure to freshwater
cyanobacteria / cyanotoxins:

Cyanobacterial neurotoxins?

Measure nerve conduction deficit?

Image attribution: Vioka JD et al (1999)
Internet J Anesthesiol Vol3N4





Priority setting for hazard assessment in
recreational waters affected by freshwater
cyanobacteria: Death or ltching?

CONCLUSIONS

Prospective field epidemiology is unlikely to address
Information gaps for severe acute intoxications following
recreational exposure to cyanobacteria

Detailed clinical investigations can inform about
predisposing risk factors, exposure route/s, natural
history of disease, diagnhostic support, pharmacotherapy
and follow-up of severe acute ilinesses

Outreach programs targeting high-risk conditions, risky
behaviours






State-Based Harmful Algal
Blooms Surveillance:
The Wisconsin Perspective

Mark Werner
Wisconsin Department of Health Services





Presentation Overview

Describe the current
Harmful Algal Blooms (HAB) program

» Discuss routes of exposure and typical
symptoms

 Provide a summary of 2009, 2010, 2011
and 2012 health complaints and
sampling results

» Describe integration with Environmental
Public Health Tracking

e Opportunity for Questions






What is the HAB Program at
DHS?

» |dentify, evaluate and report cases of human
and animal health events related to
cyanobacteria in Wisconsin

* Develop outreach capacity to support case
reporting and increase awareness of the
health issues related to cyanobacteria

« Coordinate water sampling with regional
DNR staff

* This project is supported by a cooperative
agreement with the Centers for Disease
Control and Prevention

CENTERS FOR DISEASE
CONTROL AND PREVENTION






How Do We Learn About
lliInesses?

* Direct contact with Division of Public
Health (DPH) staff via e-mail or phone

 Report a Case through DPH website
dhs.wisconsin.gov/eh/bluegreenalgae

* Wisconsin Poison Center (WPC)
automated email case notification

e Department of Natural Resources
(DNR), local public health or lake
association referral




http://www.dhs.wisconsin.gov/eh/bluegreenalgae/
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WISCONSIN DEPARTMENT OF
HEALTH SERVICES

About DHS Topics A-Z Programs & Services Partners & Providers Reference Center

Blue-Green Algae

Harmful Algal Blooms = Understanding Algae Health Concerns Keeping Our Lakes Images of Algal Resources and Links Contact Us
Home Clean Blooms

Wisconsin's Harmful Algal Blooms Program

Wisconsin's Harmful Algal Blooms program collects information about human and animal illness and death resulting from exposure to blue-green
algae. Tracking illness information will help the Wisconsin Division of Public Health measure the problem of blue-green algae in our lakes and
rivers,

If you get sick after swimming in a Wisconsin lake or river, please report possible algae-related illness. This program does not provide medical
treatment, so if you are experiencing severe symptoms seek medical attention immediately.

When in doubt, best keep out!

Back to Environmental Health Resources

Last revised: March 03, 2011

Back to top | Contactus | Disclaimer | Employment | Privacy notice | Site feedback

Protecting and promoting the_health and safety of the people of Wisconsin
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About DHS Topics

Harmful Algal Blooms

Understanding Algad

Algal Bloom Exposure Report

Page 1 of 1
Algae-Related Illness Report Form

Please use this form to report a human or animal illness or death that you think was
related to exposure to blue-green algae. If you have guestions about this form, please
call Dr. Lynda Knobeloch at 608 266-0923 or email her at lynda.knobeloch@wi.gov.

Thank you for reporting this incident to us. We are working hard to improve the health of
all Wisconsin residents and visitors.

-

. Please enter today's date

mm/dd/yyyy

2. Please enter your name and address

Name

ks Contact Us
m Street Address
City/township name, State, Zip
3. Are you reporting on a HUMAN or ANIMAL illness?
—None-—- = . LI
Wisconsin's Harmful Algal Blooms progries \ I - Y S - dexposure to blue-green

algae. Tracking illness information will help the Wisconsin Division of Public Health measure the problem of blue-green algae in our lakes and

nvers.

If you get sick after swimming in a Wisconsin lake or river, pleas
treatment, so if you are experiencing severe symptoms seek medi

n immedia

When in doubt, best keep out!

report possible algae-related illness) This program does not provide medical
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Algae-Related Iliness Report Form

Please use this form to report a human or animal illness or death that you think was
related to exposure to blue-green algae. If you have questions about this form, please
call Dr. Lynda Knobeloch at 608 266-0923 or email her at lynda.knobeloch@wi.gov.

Thank you for reporting this incident to us. We are working hard to improve the health of
all Wisconsin residents and visitors.

1. Please enter today's date

—

mm/dd/yyyy

2. Please enter your name and address

Name |

Street Address |

City/township name, State, Zip |

3. Are you reporting on a HUMAN or ANIMAL illness?

Done
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Response Timeline

DHS and
DNR decide
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whether an
H,O sample
in warranted

receives
an illness

complaint
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Hygiene
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Pre-beach season: H,O sampling kits are *
offices throughout the state

staged” at regional DNR






Community Outreach

Presentations at local, state and national
public health events, local lakes
associations, DNR lakes meetings

Educational materials distributed at local
and statewide events

YouTube
Video

(11 Tube)

Blue-green algae
IONRTV | @ Subscribed 151 videos
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Public Health Messaging

e Don’t swim where water is discolored or
where you see foam, scum or algal mats

« Shower after swimming in lakes, rivers and
ponds

» Keep pets out of soupy, green water or
where you see foam, scum, or mats of algae

e If dogs swim in scummy water, rinse them off
Immediately - do not let them lick the algae off
their fur

» Respect water-body closures and health
advisories
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Routes of Exposure

1. Skin Contact

Direct contact with algae-laden water can cause:
* Rash

* Hives

» Skin blisters (especially on the areas under
sSwimsuits)
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Routes of Exposure

2. Ingestion

Swallowing water where an algal bloom is present can

cause:
 Abdominal pain
* Diarrhea

* Vomiting
 Nausea

 Numb lips, tingling fingers and toes, or
dizziness

Cases of dog deaths often include salivation,
weakness, difficulty breathing and convulsions
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Routes of Exposure

3. Inhalation

Inhaling water droplets (either through
irrigation or recreational activities) from water
experiencing an algal bloom can cause:

e Flu-like illness

* Respiratory Irritation (runny eyes and
nose, a sore throat)

» Asthma-like symptoms
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Routes of Exposure and Case
Reporting

» Dermal Contact: Direct contact with algae-laden water

* Inhalation: Inhaling water droplets (either through
irrigation or recreational activities)

* Ingestion: Swallowing water where an algal bloom is
present

Year Health Complaints

2009 | 37 reports of illness (2 canine)

2010 | 27 reports of iliness
2011 | 36 reports of illness

2012 | 33 (5 canine)

Symptoms # of Reports
Dermal Rash 31
Respiratory Irritation 24
Gastrointestinal Distress 56
Cold/flu-like illness 37






HAB Sampling Response

* DNR staff use standardized kits for sampling

* Non-standard samples have been received from DNR
wardens and from veterinarians

Year HAB Sampling Events

2009 | 13

2010 | 6 (1 non-standard)
2011 | 11 (2 non-standard)
2012 | 13 (2 non-standard)

Year | High Risk | Moderate Toxins
10%‘9(')';07 | Risk Detected
PP Cells 20,000-
100,000/ml
2009 6 3 9
2010 2 1 2
2011 6 3 7
2012 6 3 6






This map highlights the 15 Wisconsin counties that reported algae-related ilinesses to
Wisconsin Department of Health Services between 2009 and 2011






Counties Reporting the Highest Number of Algae-related llinesses
2009-2011

Dunn Winnebago
County: 26 County: 7 cases,
cases cyanobacteria cell
Microcystin- counts in excess of
LR, 2 million cells/ml

Microcystin-
LA detected
in Lake

Menomin;
Anatoxin-a,

Microcystin-
LA detected
in Tainter
Lake

Dane County:
12 cases
Microcystin-LR,
Anatoxin-a
detected in
Lake Kegonsa;
Microcystin-LR,
Anatoxin-a
detected in
Lake Mendota

Adams County:
20 cases
Microcystin-LR,
Microcystin-LA,
Microcystin-YR
detected in
Petenwell flowage






Environmental Public Health
Tracking (EPHT)

| * Development of HAB indicators
* Piloting by other states

* Provides platform and infrastructure for
consistent surveillance on a multi-state basis
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Questions?
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