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‘ Study Site

Chesapeake Bay
 largest estuary in USA;

« 3" argest estuary in the
world.

James River

« southern-most sub-estuary
of CB:

« third largest by discharge
and nutrient load.






‘ James River Long-term Monitoring

VA Department of Env. Quality (1980—present)

River & Point source Inputs (daily discharge,
monthly & episodic chemistry)

Estuarine water quality including nutrients & CHLa
(monthly at 12 stations)

Phytoplankton Communities (monthly at 3 stations)
—

Higher trophic levels
(occasional surveys)






Harmtul Algal Blooms in the James
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Algal Blooms in the James: Why here?
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Persistent blooms
occur in the region
where the James
transitions from a
narrow, deep
channel to a wide
shallow channel.

Shallow areas
provide more
favorable light
conditions which

Sampling locations for VCU weekly
monitoring (2010-present).

see Bukaveckas et al

enhance algal
growth.

. (2011) Estuaries & Coasts





Studies on Microcystin 1n James

m  1980-2010: none

m  2011: water (weekly at 5 stations May-October)

s 2012: water (as above), sediments (monthly at 3
stations), fish & shellfish tissue samples
(monthly at one site)






Methods: Toxins & Toxin Producers

Phytoplankton Community } Cell counts, CHLa

|
’ ; ;

Cyanobacteria Diatoms  Chlorophytes

l l

Toxic Strains Non-toxic Strains } mcyA, mcyD genes

|
! !

Toxin producing Dormant } Microcystin

Cell counts, pigments
(phycocyanin)






‘ Methods: Fish & Shellfish Tissues

=  Common species sampled monthly (~75 individuals)

= Livers and Muscle dried, ground, extracted in 75% Methanol,
centrifuged and supernatant diluted to < 5% Methanol (Wilson et
al 2008, Garcia et al 2010).

= Samples processed with Abraxis© ELISA Microcystin Kit

= Recovery efficiency: Muscle ~80%, Liver ~75% (comparable to
literature values: 50-114%). All blanks returned O.
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‘ Microcystin in the James (2011)

CHLa (ug/L)

100 -
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Microcystin (ug/L)

Contact
standard

Drinking
standard






Microcystin 1n tidal fresh James 2012

Detected in 104 of 105 water samples during May
through October.

Detected in 11 of 60 sediment samples during same
period.

Detected in 254 of 379 (67%) individuals for fish and
shellfish. Highest incidence of Microcystin contamination
In blue crabs (viscera = 100%; muscle = 64%).





HAB Events 2012
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Continuous monitoring of cyanobacteria-specific pigments (phycocyanin) was
found to be a useful predictor of toxin events.





Tracking Toxin Producers

CHLa correlated with
Microcystin, but low predictive
power.

Cyanobacteria cell densities
and copy numbers for mcyD
gene significantly related to
Microcystin (with strong
threshold effects).

The number of copies of the
toxin-coding gene was 20% of
the total number of
cyanobacteria gene copies.
This proportion was higher
(40%) during periods of
elevated toxin concentration
(July and August).
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Microcystin in Fishes of the James
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Microcystin 1n Fish Tissues
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Seasonal patterns for fish tissues follow water column Microcystin
concentrations, but toxin persists over-winter when undetected in water.





Microcystin 1n Shelltish
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Toxin levels in blue crab muscle tissue exceeded WHO TDI guidelines in
August (viscera concentrations exceeded TDI in all months).





‘ Microcystin & Human Health Concerns in
James River Estuary

= High concern: blue crabs exceed WHO TDI
guidelines.

= Moderate concern: water column concentrations
exceed standards for finished drinking water but not
recreational contact.

= Low concern: fish tissue concentrations below TDI,
low levels in game species.






Research Activities: 2013

Continued monitoring of algal blooms and toxins
In water and biota of the Upper James

Toxic effects of Microcystin on plankton,
shellfish, and fish.

Downstream transport of toxin (to saline estuary)

Policy implications: Do current
CHLa-based water quality
standards and associated nutrient
caps protect against impairments
arising from cyanotoxin events?







BMAA and Neurodegenerative
Diseases In Humans

Nell Chernoff
NHEERL, Toxicology Assessment Division
U.S. Environmental Protection Agency
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THERE'S

a trail of clues linking

! I N
\
'
seafood 10 ALS,

ALZHEIMER'S, and PARKINSON'S discasc.

toxin is called BMAA. And its in the
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ﬁre Toxin ig Seafood Causing ALS, Alzheimer's, and
arkinson's

06.21.2011

What started as the discovery of an unknown disease in Guam has spread to
a line of ominous findings about some of our most debilitating conditions and
potential toxins lurking in bodies of water around the world.

by Kathleen McAuliffe

= Three
fish await sale at a market in the Galapagos. Could exposure to cynobacteria and overload of BMAA make them a health
threat instead of a nulritious meal?






News  Focus

EHP
March 2012

/ “=®s: EMERGING
! SCIENCE%*
R “\_‘-'G

e f DO CYANOBACTERIA CONTRIBUTE
¥ TO NEURODEGENERATIVE DISEASE?






Topics to be covered

ALS/PDC (lytico-bodig) (Amyotrophic Lateral
Sclerosis/Parkinsonism/Dementia Complex on Guam
and elsewhere)

History of research on ALS/PDC

The rise and fall and rise of the BMAA-
neurodegenerative disease hypothesis

Questions re: the hypothesis

Alternate hypotheses





< Kii Peninsula, Japan

< |rian Jaya, New Guinea






Research on Guam ALS/PDC

« 1936 — Okaya (first report of ALS/PDC)
« 1952 — Koerner (clinical aspects of ALS)
e 1954 — Kurland and Mulder (epidemiology of ALS)

« 1961 — Hirano et al. (clinical aspects of PDC)

1962 — Lessell (epidemiology of PDC)

Note: All of the above scientists/doctors considered
ALS/PDC to be a distinct disease re: ALS,





Postulated Etiologies

Cycasin/MAM — Kurland (1972); MAM — Spencer et al.
(1991)
Calcium deficiency — Yase (1979)

Cycad consumption — Reed et al. (1987).

BMAA — Spencer et al. (1987) — Cox et al. (2005)
Trace elements — Gajdusek (1990)

Magnesium deficiency — Durlach et al. (1997)
Tau Gene — Poorkaj et al. (2001)

Sterol- B -glucosides — Khabazian et al. (2002)

BMAA-neurotoxicant synergisms — Lobner et al. (2007)





Rise of BMAA hypothesis-#1

Rao et al. (1963) — Isolated BOAA an amino acid that was
linked to lathyrism (a paralytic disease in humans due to
Ingestion of the chickling pea).

Vega and Bell (1967) — Identified BMAA in cycads — noted
similarity to BOAA and suggested that BMAA might play a
role in cycad neurotoxicity.

Reed et al., (1987) — Food was only link to ALS/PDC on
Guam.

Spencer et al. (1987) — High dose, acute exposure in
Rhesus Monkeys produced symptoms similar to ALS.





Fall of BMAA hypothesis-#1

 Duncan et al., 1990 — Cycad flour that was washed
repeatedly, as is done on Guam, contains very little BMAA.
The quantities that would have to be eaten to gain similar
levels of BMAA as used by Spencer were so high, the idea
of cycad flour BMAA causing ALS/PDC was untenable.





Epidemiology studies utilizing human brain
tissues

 Murch et al. (2004) — 8 Chamorros (Guam natives)
+ 15 Canadians.

 Pablo et al. (2009) — 45 people from Florida: 13
ALS; 12 AD; 8 HD; 12 non-neurological disease.

Tissues were analyzed for the presence of BMAA
and BMAA was identified in 32/33 ALS or AD
patients vs. 4/35 without either disease when the
data from the above studies are combined.





BMAA: A localized toxin becomes a potential
worldwide menace

 Nostoc is a symbiont in diverse plant species
and produces BMAA in 8/11 tested. BMAA was
Identified in 23/30 cycad species globally

« BMAA is produced by a majority of
cyanobacterial species/genera:
12/12 in England (Cox et al., 2005); 20/26 in South
Africa (Esterhuizen et al., 2008); 18/18 in Portugal
(Cervantes-Cianca et al., 2011).





Epidemiology studies utilizing live humans

« Caller ... Stommel et al. (2009) — Cluster of ALS
patients in a New Hampshire town that
encompassed a lake. Authors state:

“We suggest that the high incidence of ALS in
this potential cluster could be directly related to

chronic exposure to cyanobacterial neurotoxins
such as BMAA.”





« Among species identified as producing BMAA In
significant quantities are Cylindrospermopsis
raciborskii and Prochlorococcus marinus.

T

S
b

ne former is a rapidly spreading, invasive
pecies that forms year-round single-species
ooms in the U.S. and Mexico (and probably

many other locations). Itis also one of the

h

T

Ighest BMAA producers in the Cox et al. study.

he latter is a picoplanktonic marine

cyanobacterium that is probably the most
numerous and important species on the planet.

It

constitutes over 50% of the biomass In

temperate oceans.





BMAA and bioaccumulation:
Flying foxes are not unique

« BMAA bioaccumulates in Daphnia, often the
most common zooplankton and major source of
food for numerous fish species (Lurling et al,
2010).

« BMAA also bioaccumulates in marine fish and
Invertebrates: Baltic Sea (Jonasson et al., 2010);
and Florida Bay (Brand et al., 2010). The tissue
levels found in Florida waters were, in the case of
blue crabs, puffer fish, and grunts, equal to or
greater than those found in flying foxes, 2
3700ug/g.





The BMAA hypothesis: A few questions

1. The fundamental question is whether ALS/PDC is
related to ALS, P, and AD, or is it a distinct
disease with symptoms of all three diseases
depending on the affected parts of the brain?

 The rapid progression of ALS/PDC is very
different than the progression of the individual
diseases in all other regions of the world.

« The combination of diseases that is the norm in
ALS/PDC is extremely rare elsewhere.

* Neurofibrillary tangles are seen all regions of the
brain in ALS/PDC but are generally either not
seen (ALS) or seen Iin characteristic areas
(Alzheimer’s and Parkinson’s).





2. BMAA Is found worldwide because a
majority of cyanobacteria generate it. Or
do they?

In addition to the studies listed above that found
BMAA In a variety of cyanobacterial species,
there are several that did not find BMAA:
Papageorgiou et al., 2009 (0/12)

Kruger et al., 2010 (0/30)





3. BMAA levels have been analyzed In
tissues/cells since the beginning of the
research: Are the methods used accurate?
Do they reflect the forms of BMAA found?

Is there a single optimal method for analyzing
BMAA — both free and “protein-associated”
forms?

Are there studies that can be invalidated
because of their methodology?

What is the nature of the protein associated
BMAA? Is it “loosely” associated by chemical
charge or is it incorporated into proteins as an
amino acid?





4. The relationship between BMAA and
ALS/PDC has been predicated on the
consumption of flying foxes, and data

showing the population of these animals
dropping has been used to explain the

reduced incidence of ALS/PDC on Guam.

Humans are not the only species to have
consumed flying foxes on Guam. Another
species invaded Guam (around 1950) and
devastated the endemic fauna — birds, mammals
and reptiles. How much did this invader affect
the flying fox populations as compared to

humans?





5. The BMAA hypothesis is highlighted, in
part, by the Stommel epidemiology study,
as well as well as Cox et al. (2009) who
postulated a link between BMAA In desert
alr & increased ALS in Gulf War veterans.

« The Stommel paper suggests a causal
relationship between BMAA from a lake, and
ALS. Where is the evidence of that occurring In
any other similar environments?

« Why was almost no BMAA found in normal
human tissues If BMAA is ubiquitous? Were the
techniques improper, the sensitivity too low, or
some other reason for this discrepancy?





If the Cox desert air inhalation hypothesis is
correct, one might expect ALS to be far more
common than it is, given the global occurrence
of BMAA in food, water and air.

Why were Montine et al (2005) unable to find
BMAA in brains of Pacific Northwest and Guam
people who had ALS or Alzheimer’s?

The ALS/PDC seen on the Kii peninsula and in
Irian Jaya has been attributed to the use of
cycads in folk medicine - as poultices for cuts
and abrasions in Irian Jaya, and ingestion of
seeds for a variety of allments in Japan. What
has not been addressed is the question of
whether these uses are unique to these limited
localities where ALS/PDC is seen.





6. Are there validated animal models for
neurotoxicological effects induced by
21\ VAVAN

It Is universally agreed that a validated animal
model for BMAA effects would be a tremendous
asset — both providing compelling evidence of
the validity of the central hypothesis, and
enabling researchers to ask questions that
cannot be asked with human populations. The
problem is that there is little agreement between
published studies using animals.





Postulated Etiologies - Current

MAM — Spencer et al. (1991)

Cycad consumption — Reed et al. (1987).

BMAA — Cox et al. (2005)

Sterol- B -glucosides — Khabazian et al. (2002)

BMAA-neurotoxicant synergisms — Lobner et al. (2007)





Methylazoxymethanol (MAM)

MAM is a metabolite of cycasin, a neurotoxic and
carcinogenic glucoside produced by cycads. Itis
suspected of inducing a neurological disease in cattle
that eat cycads — the “Zamia staggers”.

The basic theory advanced by Spencer and Kisby is that
MAM exposure early in life produces molecular damage
that results in altered gene expression systems. This
damage will manifest itself as carcinogenicity in dividing
cells and long-term neurodegeneration in central nervous
systems cells that do not divide. The long latency
between exposure and disease occurrence Is the result
of a slow build-up of damage to a system that has
significant redundancy. Currently, this hypothesis
remains largely untested, especially using in vivo
systems.





Sterol- B -glucosides

Shaw, Wilson and Khabazian et al. have strongly
disagreed with the BMAA hypothesis and have, instead,
focused on a group of putative toxins that are not
removed from flour with washing. These toxins are
sterol B-D-glucosides (BSSG); chemicals derived from
glucose.

Glucosides are common in plants, and some are known
to be toxic. These workers theorize that the toxicity seen
In mice fed washed cycad flour is due to these insoluble
chemicals that exert a neurotoxicity basically due to
glutamate excitotoxicity. They have noted several types
of toxicity in both in vivo and in vitro systems and
measured high levels of BSSG but have not been able to
relate BSSG exposure in mice to glutamate excitotoxicity
that might be responsible for the observed neuronal loss.
The research on these glucosides is interesting but not
yet at a point where we can conclude that they play a
definitive role in ALS/PDC.





Summary and Conclusions

« There are three major current theories concerning the
Guam ALS/PDC. Two of these —the Spencer/Kisby and
the Shaw/Wilson research groups — appear to have
focused on the Guam experience and toxins present in
cycads that are not removed from flour with washing;
while the third (Cox et al.) still considers BMAA as a
potential causal factor in neurodegenerative diseases
worldwide.

There is not currently sufficient evidence to conclusively
validate any of these hypotheses in terms of causing
ALS/PDC or the separate diseases. There have been
three thorough government-sponsored reviews of the
BMAA hypothesis [ Sundh et al. (2007) TemmaNord
(Scandinavia); Rumsby et al., (2008) DEFRA/DWI
(England); Papageorgiou et al. (2009) WQRA (Australia)].
All of these reviews as well as Faison et al. E.P.A. (U.S.)
agreed that there is not sufficient evidence to link BMAA
with neurological diseases; many critical data gaps
exist; and there is no current need for regulatory action.






Regulating cyanotoxins: WHO guidance
and national approaches

Ingrid Chorus
Federal Environmental Agency, Germany /

WHO Collaborating Centre for research on drinking-water hygiene
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National approaches

Current approaches to Cyanotoxin
risk assessment, risk management
and regulations in different countries
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ICTC VIII 2010 in Istanbul:

Argentina
Australia
Canada
Cuba
Denmark
Finland
France
Greece

Italy
Netherlands
New Zealand
Poland
Singapore
Spain
Turkey
Uruguay
USA

Tab. 1: Drinking-
water

Tab. 2: Recreation

2005 report
includes some
other countries:
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National approaches, general

-

- Development of regulatory approaches through:
Increasing awareness through different combinations of activities, e.g.

-+ long-standing phytoplankton and/or cyanobacterial monitoring
. programmes,

« cyanotoxin research activities,
» public information,

~ « programmes for reducing eutrophication in order to improve the
ecological quality of aquatic habitats.

' -)gradual transition from collecting information to taking action !
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National approaches, general

E D

-+ Therole of risk-based management frameworks is increasing:

e.g. for drinking-water: Australia, France, Finland, New Zealand, Singapore;
for recreation: if regulations or guidance available, the basis is some sort of
assessment of bloom likelihood; in Europe based on the ,bathing water
profiles' demanded by EU bathing-water directive

Where applied, they often use some parameter reflecting the concentration
of cyanobacterial biomass: cell numbers, biovolumes, cyanobacterial
pigment (phycocyanin, detectable by fluorometry).

Values guide responses (e.g. intensified monitoring) or interventions (e.g.
upgrading treatment)

~ « Most countries that regulate cyanotoxins use some ,number®, i.e. : guideline
values, standards, maximum acceptable values, maximum acceptable concen-
trations, health alert levels — sometimes explicitly designated as ,provisional‘.
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National approaches, general

g s

compliance; rather, they focus on

.« understanding of potentially occurring hazards in specific, individual
supply systems

-

_i » the system’s efficacy in controlling them,

;;;3; « development of management plans to ensure controls are working,
V;:_:OQ‘A g . .

~ * emergency and contingency strategies exist,

.. i

-+ lines of communication are clear,

-+ assessments as well as records of system performance are
- documented.

%‘ =>»regulatory approach requires a comprehensive management system,
- within which guideline values determine the target.
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National approaches: drinking-water

i

~ * Most countries that regulate cyanotoxins use some ,number®: guideline values,
- standards, maximum acceptable values, maximum acceptable concentrations,
health alert levels — sometimes explicitly designated as ,provisional’.

‘  Point of departure for MCYST is provisional WHO GV of 1 ug/L or underlying
- TDI of 0.04 ug/kg body-weight, sometimes with some national adaptations (for
amount of water consumed and/or typical body-weight); range is 1.0-1.5 pg/L

~ « Some regulate explicitly only MCYST-LR; others keep it vague; yet others use
the value for MCYST-LR as default value for other MCYSTs as well.

~ + Other toxins ,regulated” — though not as legally binding standards — in some
countries include CYN (1 pg L in Australia and New Zealand or 15 ug Lt in
Brazil), STX (3 ug L in Australia, New Zealand and Brazil) or ATX-a

(3.7 yg L in Canada, 6 ug Lt in New Zealand)






National approaches: drinking-water

-

- Increasing demand for a WHO Guideline value for
~ Cylindrospermopsin because

£ - found frequently also in temperate climates (albeit at low
y levels, < 1-2 pg/L)

- high extracellular fraction challenges drinking-water treatment

- can be very persistent; slow biodegradation!

-+ Having a WHO GV available can allow countries NOT to define
their own !
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National approaches: recreation
» Guidance is usually based on a parameter reflecting cyano-
bacterial biomass.

* Biomass levels set are guided by limits for MCYST, target is to
avoid exposure to potentially hazardous concentrations.

« MCYST as basis is justified because of high concentrations
accumulationg in scums.

 Where MCYST concentrations are used to trigger interventions,
they range from 12.5 to 100 pg/L.

« Debate about whether neurotoxins are the more relevant risk
because of pronounced acute toxicity (see animal deaths):
acute intoxication from ingesting scum could reach acutely
hazardous levels more readily than with MCYST.

« Benthic mats on stream surfaces, detaching, as risk: included in

New Zealand framework; proposed for Cuba. 3
8





National approaches: recreation

-

EU draft Bathing-water Directive
| Article 8 Cyanobacterial risks:

1. When the bathing water profile indicates a potential for cyanobacterial
proliferation, appropriate monitoring shall be carried out to enable
timely identification of health risks.

When cyanobacterial proliferation occurs and a health risk has been

identified or presumed, adequate management measures shall be

taken immediately to prevent exposure, including information to the
public.
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National approaches: recreation

- ANNEX I THE BATHING WATER PROFILE

The bathing water profile referred to in Article 6 is to consist of:

a description of the physical, geographical and hydrological
characteristics of the bathing water, and of other surface waters in the
catchment area of the bathing water concerned that could be a source
of pollution, which are relevant to the purpose of this Directive and in
accordance with Directive 2000/60/EC;

an identification and assessment of causes of pollution that might
affect bathing waters and impair bathers’ health;

an assessment of the potential for proliferation of cyanobacteria

an assessment of the potential for proliferation of macro-algae and/or
phytoplankton
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WHO Guid

e
Vi

Guidance level or situation

ance for recreational exposure — proposed.:

How guidance level was derived

Health risks

Guidance level 1:

| Cyanobacterial scums in
| areas used for recreation

| Guidance level 2:

>15 mm3/L cyanobacterial
| biovolume

or

From oral animal lethal
poisonings and case histories of
human illness;

cyanotoxin concentrations may
be in the range of mg/L in heavy

From provisional TDI for
microcystin-LR and data on
other cyanotoxins;

cyanotoxin concentra-tions may
exceed 50 pg/L

Potential for acute poisoning

Potential for long-term illness
after exposure to some
cyanotoxins

Potential for long-term illness
after exposure to some
cyanotoxins, particularly with
frequently repeated exposure
(e.g. at daily intervals)

Potential for rapid increase of
risk if scums form

| biovolume
|or

| 10— 50 pglL chlorophyll-a with
| dominance of cyanobacteria

From provisional drinking-water
guide-line for microcystin-LR
and data on other cyanotoxins;

cyanotoxin concentrations may
reach up to 25-50 ug/L

Low risk, except for predis-
posed persons with allergy;

Potential for rapid increase
of risk in large water-bodies if |
scums form






WHO Water Safety Framework

Define health-based targets

;

System assessment:
can the supply chain, from catchment to consumer,
meet the health-based targets at all times ?

=

Monitoring
the measures critical for controlling the system

-

Management and communication plans
for normal operations and incidents

GOV Independent surveillance
d to verify the functioning of the system





WHO water safety plan: preliminary steps / prerequisites

1. Support of leading management

B Forming a Water Safety Plan team

& ~ 3. Describe water supply (flow chart)
" s - i~ <
RESC, Pk =l .
TR "". 5 P





WHO Water Safety Framework

Define health-based targets

;

System assessment:
can the supply chain, from catchment to consumer,
meet the health-based targets at all times ?

<

Defining and Monitoring
the measures critical for controlling the system

-

Management and communication plans
for normal operations and incidents

N

GOV Independent surveillance
d to verify the functioning of the system





WHO water safety plan: setting targets, system assessment

;
s -
“: toxms temporary
! <t closure for
ey i cyano- recreaton or
s38 <2 <N " bacterial banning con-
= bi sumption of
JoInTERs fish/shellfish
waterbody: e.g. A rrigation
R practices
A5 ‘ phosphorus concentration
‘ catchment:
e.g. phosphorus load






WHO Water Safety Framework

Define health-based targets

;

System assessment:
can the supply chain, from catchment to consumer,
meet the health-based targets at all times ?

<

Defining an dMonitoring
the measures critical for controlling the system

-

Management and communication plans
for normal operations and incidents

N

GOV Independent surveillance
d to verify the functioning of the system





WHO Water Safety Framework: System and Risk Assessment

Direct indication

Humans /
animals

lliness
indicating
cyanotoxins

assessment

uncertainty

Cyanotoxins
>1 pg/L

Observed in
water-body

Cyanobacterial
proliferation

Visible blooms,
green turbidity

Cyanobacterial
biomass

>1 mm?/L or

1 ug/l Chl.-a

Microscopy,
Chl.-a analyses
Pigment
fluorescence

N = no indication, O = occasional, F = frequent, U= uncertain information basis






WHO Water Safety Framework: System and Risk Assessment

Water-body conditions Assessment?  Uncertainty ?

General e.g. eutrophic, deep
condition with stable thermal
of water- stratification or
body shallow, mixed?
retention time > 1
month ?

Current  e.g. elevated
conditions temperature;

in water-  stratified?

body TP-conc. > 10-30 pg/L;
low transparency ?

N = no indication, P= probable, Y = yes, U= uncertain information basis






Assessment by catchment
inspection

Assessment through measuring
and/or modelling nutrient loads

-

C = control quite certain, P= probable, N = control not given,
U= uncertain information basis





Bank Filtration
Slow Sand Filtration

Assessment Uncertainty

Oxidising conditions

Travel time > 4 weeks

Fine-grained substrate

Temperature > 10 C

Low accumulation of
lysing cells on sediment

o ?

Y = Yes, P = Partially, N = No, U = lack of information






WHO Water Safety Framework: System and Risk Assessment

Reservoir offtake Assessment  Uncertainty

strategy

Is offtake depth / site
variable ?

Is offtake continuously
monitored for cells

(e.g. fluorescence; particle
counting; turbidity; daily
sampling and microscopy)?

Can adaption of offtake sites
effectively avoid cell intake

Y =Yes, P = Partially, N = No, U = lack of information






Drinking-water
Treatment

<

No pre-oxidation Step

Flocculation and Filtration

Flocculation and Flotation

Post-oxidation

Powdered activated carbon

GAC (granular activated
carbon filtration)

/ Assessment

L Uncertainty

Y = Yes, P = Partially, N = No, U = lack of information





WHO Water Safety Framework

Define health-based targets

;

System assessment:
can the supply chain, from catchment to consumer,
meet the health-based targets at all times ?

<

Defining and Monitoring
the measures critical for controlling the system

-

Management and communication plans
for normal operations and incidents

N

GOV Independent surveillance
d to verify the functioning of the system





WHO water safety plan: defining control measures

-
A v
v 'w

’

Determine the measures critical for controlling the
system “control measures”

For each, determine operational limit not to be
exceeded

Determine monitoring system for that limit

Determine corrective action in case the limit is
exceeded

'
. e
b B - g e ..vg‘

Pl s e gl o — M.’#





WHO water safety plan: control measure example treatment

Example treatment: Rostock treatment plant —
microcystin in raw and filtered water

Microcystis or Planktothrix agardhii in the raw water
(biovolume once 19 mm?3/L, otherwise <2 mm?/L;

flocculation and rapid filtration) L Earirel| VEssme:

Filtration

Operational limit:
turbidity (fluorescence)
threshold level

Monitoring system:
continuous on-line
turbidity (fluorescence)
reading

Corrective action if
limit is exceeded:
Immediate filter
backwashing

31.07.97
05.08.97
06.08.97
11.08.97
27.08.07






WHO water safety plan: control measure example offtake

"

Example offtake: Microcystins in Deesbach Reservoir

Heavy Microcystis blooms, abstraction at 15 - 20 m

MCYST
concen-
tration

Reservoir
surface

offtake
(17 m)

14.07.98

Cell-bound

Dissolved

75

0.30
n.d.

21.07.98

Cell-bound

Dissolved

0.10
0.02

28.0.7.98

Cell-bound

Dissolved

0.23
0.07

05.08.98

Cell-bound

Dissolved

n.d.

Control Measure;
Manage offtake depth in
relation to scum

Operational limit not to
be exceeded ? Pigment
fluorescence signal at
offtake depth

Monitoring system for
that limit ? Continuous
recording of vertical
profiles of fluorescense

Corrective action ? Shift
of offtake depth






WHO water safety plan: control measure example P-load

J FMAMJI JI ASOND

| 1982 at TP ~ 300 pg/L
Chl.-a 60-100 pg/L

J FMAMJIJ AS ON

20 : : ' ' ' ' l l l l !

157 1989

10 - M

5_

0 PR .~

JFMAMJ JASON
1989, 1998 at ] ig T
TP ~ 20 pg/L S0 1998
=

Chl.a10-20 pg/Land o g | o

O - V v‘





WHO water safety plan: control measure example P-load

Can nutrient loading from the catchment be defined and
monitored as WSP cpntrol measure ?
Target: Total P <30 — 40 ug/L in the lake

2. Control Measure(s) ? Usually more than one:
— sewage effluent

— fertiliser and manure application
— land use and erosion protection measures

Operational limits ? maximum TP concentrations in sewage effluent;
nutrient budgets; % vegetation cover

Monitoring systems ? Yes, but often not online:

Corrective action ? Usually not as immediate as in technical systems






WHO Water Safety Framework

Define health-based targets

;

System assessment:
can the supply chain, from catchment to consumer,
meet the health-based targets at all times ?

=

Monitoring
the measures critical for controlling the system

-

Management and communication plans
for normal operations and incidents

GOV Independent surveillance
d to verify the functioning of the system





WHO Water Safety Plans: Worked Examples

hazardous
event

MCYST
Microcystis |in DW at
several

Mg/L

risk;
basis for
assess-
ment

high;
conc. in
previous

blooms

uncertainty
of
assessment

low; good
understanding
of WB from 10
years data

control
measures

residual uncertainty
risk; of

basis for |assessment
assess-

ment






WHO Water Safety Plans: Worked Examples

hazardous risk; uncertainty |control residual uncertainty
event basis for |of measures |risk; of
assess- |assessment basis for |assessment
ment assess-
ment

MCYST |high; low; good 1. DW ; low: MCYST, |1.
Microcystis |in DW at [conc.in |understanding |treatment |experience |wasalways | mainten-
several |previous of WB from 10 (ozone + with MCYST, | effectively ance ozone

IL blooms years data GAC); removal but | removed; _
H ) no 2. barrier! | literature and GAC;

confirms this






WHO Water Safety Plans: Worked Examples

hazardous
event

MCYST
Microcystis |in DW at
several

Mg/L

risk;
basis for
assess-
ment

high;
conc. in
previous

blooms

uncertainty
of
assessment

low; good
understanding
of WB from 10
years data

control
measures

2. farm ma-
nagement

residual
risk;

basis for
dssSess-
ment
fertilisation
management
plans are just
beginning to
work

uncertainty
of
assessment

low; good 2.

loading model; | Strengthen
confidencein | ecollabora-
prediction of | tion with

080 farmers
development






WHO Water Safety Plans: Worked Examples

hazardous |hazard |risk; uncertainty |control residual uncertainty |measures
event basis for |of measures |risk; of
assess- |assessment basis for |assessment
ment assess-
ment
Case 1: MCYST |high; low; good 1. DW ; |low; MCYST, |1. mainten-
Microcystis |in DW at |conc.in  |understanding |treatment |experience |wasalways |ance ozone
bloom several |previous |0fWBfrom10 |(ozone+ |WithMCYST, |effectively  |and GAC;
Hg/L blooms years data GAC); removal; removed; 2 catch-
) oo oy 2. parr.ierjust good load — ent_
beginning models E—
nagement
Case 2: Cyano- |high; high; Poor high high; 1. Phyto-
Planktothrix | toxins; |Secchi< [no phytopl. or |DW treat- no phytopl. | plankton
agardhii MCYST |0.5m; cyanotoxin | mentinsuf.; or analyses
proliferation greenish | data intensive cyanotoxin - |2. Introduce
farming data bank filtrat.






WHO Water Safety Plans: Worked Examples

at offtake

hazardous |hazard |risk; uncertainty |control residual uncertainty [measures
event basis for |of measures |risk; of
assess- |assessment basis for |assessment
ment assess-
ment
Case 1: MCYST |high; low: good 1. DW - |low; MCYST, |1. mainten-
"Microcystis [im DWat [conc. in—[understanding—[treatment [experience [was aways | ance 0Zone
bloom several |previous |0fWBfrom10 |(ozone+ |WithMCYST, |effectively  |and GAC;
Hg/L blooms years data GAC); removal; removed; 2 catch-
) oo oy 2. blarr.ierjust good load — ent_
beginning models E—
nagement
Case 2: Cyano- |high; high; Poor high high; 1. Phyto-
Planktothrix | toxins; |Secchi< [no phytopl. or |DW treat- no phytopl. | plankton
agardhii MCYST [0.5m; cyanotoxin | mentinsuf; or analyses
proliferation greenish | data intensive cyanotoxin |2, Introduce
farming data bank filtrat.
Case 3: high high; lit. = ; Variable ; ; 1. tox data
Planktothrix | MCYST |containa |cell data but |offtake winter mix; [noown data |2. catchm.
rubescens |intake |lot no tox data Only PAC






WHO Water Safety Framework: Challenge for Governments

-

GOV Define health-based targets

b

System assessment:
can the supply chain, from catchment to consumer,
meet the health-based targets at all times ?

<

Monitoring
the measures critical for controlling the system

-

Management and communication plans
for normal operations and incidents

N

GOV Independent surveillance
d to verify the functioning of the system





“Summary:
WHO Water Safety Framework and Water Safety Plans:

- =>»The upcoming tool for implementing systematic, site-specific
approaches for effective management

=» Defining requlatory requirements for WSP is challenging,
surveillance of implementation is particularly challenging !

. Current national approaches:

-« Increasingly many countries address cyanotoxins and
cyanobacteria in their guidance and/or regulations.

« Cyanotoxin Standards or Guideline Values are important for
setting targets, and they can be translated into targets for
cyanobacterial biomass, nutrient concentrations, or nutrient
loads.

Risk-based approaches are increasingly emerging.
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Anatoxin a

John Fawell





.

England and Wales at the end of 1990s.

* Toxicity in domestic and farm animals
from scums.

« Concern for public and for drinking
water.

* Very few data on toxicity.

"





« Other Microcystins present but LR the
most toxic.

 Some Anatoxin a also seen but quite
rarely.

* Need for toxicity data.





o develop guidelines for recreation an
drinking water need good data.

* That implies using pure compound so
no interferences and unknowns.

e Studies carried out to GLP so
equivalent to a regulatory submission
for an industrial chemical.





either toxin.

* Need to design studies within the
constraints of what was available.

* Much of data already available was
from administration by intraperitoneal
Injection.





Need oral data so oral gavage.

13 weeks for Microcystin-LR
28 days for Anatoxin a
Developmental toxicity

Also comparison of oral and IP acute
toxicity in mouse and rat.





plus)
« Rat- Cr1:CD(SD)BR(VAF plus)
« Material dosed in aqueous solution.





gavage 500, 1580 or 5000 pg/kg bw.
* Mice only, IP at 50, 158 or 500 w/kg bw.

* Approx LD50s and survivors observed
for 14 days, necropsied and lung and
liver histopath.





.

ug/kg. All died at 158 none at 50. Steep
curve.

* Mouse oral — about 5000 pg/kg. One F
died at 1580, 2 M and 1 F at 5000.

« Rat oral — 1M died at 5000 so LD50
greater than 5000 pg/kg

« Pathology as expected.

"





Groups of 5 Male and 15 Female mice dosed by oral
gavage daily for 13 weeks

Venhicle control, 40, 200 or 1000 pg/kg.

Clinical observation, food consumption & body
weights. Eye exam. Blood in final week for
haematology and biochemistry.

High dose all tissues for histopathology plus lungs,
liver and kidney from other groups plus any gross
lesions at necropsy.





Body weights no dose response. Males all down cf
controls but only 7%. F 29% increase in mean BW
gain in mid dose.

Haematology — slight but sig increase in top dose
females in haemoglobin, RBC, PCV.

Biochemistry — top dose high AP and transaminases
and mid males transaminases. Male reduction in total
protein and albumin sig at top two doses.





* Predominantly top dose.

« Similar but less marked lesions in a few
mid-dose.

* Nothing in control or low dose.





of blood biochemistry except at top
dose.

 Clear no adverse effect level of 40
LLg/kg for histopathology.

« Effects at mid-dose were relatively
minor and in few animals.





200, 600 and 2000 pg/kg.

« Groups of 26 time mated females dosed once
daily days 6 to 15 of pregnancy

« Day 18 animals humanely killed and
necropsied.

* Fetuses weighed, sexed and examined for
external, visceral and skeletal abnormalities.





killed. Gross path signs of severe liver toxicity.

Surviving females no adverse effects on body weight,
food consumption or clinical condition. No evidence
of embryolethality or teratogenicity or change in
Implantations or live fetuses. No treatment-related
Increases in incidence of abnormalities

Embryotoxicity with reduced fetal bw and delayed
ossification in top dose. Expected with maternal tox.

Other groups nothing.
NOAEL - 600 pg/kg bw





cute studies confirm other data. Between 30 an
100 times less toxic by oral route cf IP. Some signs of
species variation.

Longer term sig reductions in BW and BW gain in
males but within normal range for this strain. Redn in
protein and albumin in males no dose response and
within strain ref ranges.

None of blood chemistry adequately mirrors that seen
In pigs (Falconer et al 1994) but some trends similar
so significance unclear.





primarily in top dose.
In view of ambiguity in liver function indicator

results reasonable to use clear pathology
NOAEL of 40 pg/kg as overall NOAEL.

This is 400 times greater than the amount
received by a 10 kg child drinking 1 litre
containing 1 pg/litre (about 5000 cells/ml).

This study reflects all dose at one time cf
consumption over a day.





pharmacological action.

» Pharmacological investigation to
determine If nicotinic agonist.

» Subacute toxicity and screening for
teratogenicity.

e Even less material available!





waters, previously VFDF (very fast
death factor)

Structural analogue of cocaine, potent
neuromuscular blocking agent and
Interacts with neuronal nicotinic AC

receptors paralysing respiratory
muscles.





relative to nicotine as a standard.
* In vivo pharmacological screening.
« 28 day repeat dose toxicity in mouse
* Developmental toxicity screening study.





|solated rat phrenic nerve diaphragm
preparation.

|Isolated chick biventer cervicis
preparation.

Irwin screen in the mouse.

Motor co-ordination in the mouse (rota-
rod)





once a day for 28 days at 0, 0.12, 0.6 or 3
mg/kg bw anatoxin a HCI (0.098, 0.49 and
2.49 mg/kg anatoxin a). Same examinations
as for microcystin.

One group of time mated female mice were
dosed with either vehicle or 3 mg/kg anatoxin
a HCl on days 6-15 of pregnancy and
humanely killed on day 18. Developmental
parameters examined as previously.





respectively 7, 136 and 24 fold more
potent than nicotine In the three In vitro
screens.





within 1 minute with symptoms of cholinergic
stimulation and CNS effects. 2 died at 30
Lg/kg. Others showed increased respiration,
salivation and hyperactivity with recovery
within 2 mins but no effects on screen

parameters.

Rota-rod deaths in all dosed groups but
others on recovery no effect on rota-rod
parameters





receiving 3 mg/kg. Both clinically unremarkable as
was necropsy and histopathology failed to reveal a
cause of death.

Nothing in food intake, bodyweights or
histopathology. Minor diffs in haematology and
biochemistry in absence of other changes considered
to be not of biological significance.

NOAEL 0.098 mg/kg bw anatoxin a. The true NOAEL
may be 2.46 mg/kg bw anatoxin a, but not able to
determine cause of death for the two that died.





CliniCcal opservations.

No adverse effect on maternal bw or weight gain.

No abnormalities observed at necropsy. Pregnancy
Incidence, mean implantation numbers, live fetuses,
post-implanation losses, unaffected.

No effect on fetal weight and no treatment related
major fetal abnormalities.

NOAEL - 2.46 mg/kg bw/day pure anatoxin a.





otent nicotinic agonist that seems to ac
through effects on nicotinic acetylcholine
receptors of adrenal medulla and sympathetic
ganglia.

 |If do not die, recovery complete.

« NOAEL in sub-acute tox study 0.098 mg/kg
pure anatoxin a but true NOAEL may be
actually be 2.46 mg/kg.

« Developmental NOAEL 2.46 mg/kg.





guideline for each; for total microcystins very
conservative.

Remember not all water drunk at one go and
these are gavage studies. Continuous blooms
are the biggest problem in developing
countries.

Provides a good benchmark for designing
treatment.






Toxic Cyanobacteria in
Washington State

May 22, 2013
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Overview

» Cyanobacteria/Toxins

» History of FW Algae Control
Program

» Human and Animal Incidents
» CDC Project

» Other Studies

D iiviii





Most Common Toxic Genera in WA

» Anabaena - anatoxin—-a, microcystins,
saxitoxins

» Aphanizomenon - anatoxin-a, saxitoxins,
cylindrospermopsin

» Microcystis — microcystins

» Oscillatoria - microcystins, anatoxin-a,
aplysiatoxins

» Gloeotrichia — microcystins

D iiviii





Exposure Pathways

» Chronic ingestion - drinking water

» Sub-chronic ingestion or inhalation -
recreation
» Dermal contact - recreation
> Wading
° Swimming
° Skiing
» Consumption of fish, shellfish

{
Waughop Lake, | ¥4
Pierce County






History

» Legislature established funding of a
Freshwater Algae Control Program (2005)

» Ecology held workshops - feedback
(2006)
° DOH - Standards, Protocol
o KCEL - Laboratory Tests

» Small grant program established (2007)

@iiaiin






Statewide Passive Surveillance
Program

» Identify a bloom or developing
bloom

Call Ecology -
Take a sample ’ “'”‘%%

Send sample to laboratory

v

v Vv

.;‘\A»

=

» Results sent to LHJ, agencies, | .
i Fiorito Lake
and posted on listserv Kittitas County

S






“Provisional” Guidance Values - WA

Guidance Value

Microcystins 6 ng/L
Anatoxin-a 1 pg/L

Cylindrospermopsin 4.5 ug/L
Saxitoxins /5 ug/L

GVs will be updated when an acute RfD/TDI is available
for each toxin

%, Washington State Departmetit of





CAUTION

........ =
TrmEE e
.

—

Lake

Bloom forming?
Bloom or scum visible?

Mo

Yes

*=  No Action

TIER I

Local Health posts CAUTION sign
Samples taken and sent for toxicity tests -
Weekly sampling until bloom dissipates

Bloom dissipates
Remove Sign

Management |-t

Microcystin Level 2 6 pgll
andior Anatoxin-a 2 1 pgll

Mo

Microcystin < 6 pgil
andor Anatoxin-a < 1 pglL
andior Cylindrospermopsin < 4.5 pgll
andfor Saxitoan < 75 pgil
for at least one week

andfor Saxtman = TH pgil

Protocol

[e.g.. two consecutive weekly samples)

fes

_ NARNING -
s .-.'! TIER Ii:

DANGER

, Washington State Department of

Health

Local Health posts WARNING sign
Local Health takes additional site-specific steps
Minimum we=kly sampling

Retum to
TIER Il at LH.

* History of high toxicity, or
* Reports of illness, pet death

L J

TIER Il
Local Health Posts DANGER sign

discretion

F

Lake Chosed






Tier |

» Bloom Forming

» Scum Visible

» Before results

< 6 pg/L microcystin
< |1 yg/L anatoxin-a
< 4.5 pg/L cylindro

< /5 pg/L saxitoxin

v v Vv v

CAUTION

TOXIC ALGAE MAY BE PRESENT

Lake may be unsafe for people and pets

+ Clean fish well and discard guts. @
Limpie bien el pescado y deseche las tripas.

Avmd areas of scum when boating.

Evite las areas con espuma o verdin cuando ande en lancha

Until further notice:

+ Do not swim or water ski in areas
of scum.

No nade o practique el esqui acuatico en areas con
espuma o verdin.

« Do not drink lake water.

No tome el agua del lago.

+ Keep pets and livestock away.

Mantenga alejados las mascotas y el ganado.

Call your doctor or veterinarian if you or your animals have
sudden or unexplained sickness or signs of poisoning.

Report new algae blooms to Department of Ecology: | Callyour local health department:

360-407-6000

For more information: www.doh.wa.gov/ehp/algae/ (/7 Yapeurii
wWww.acy.wa.gov/ programs/waplants/algae/index. html (& H L’ﬂ_!HI
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Tier |l

» >6 pg/L microcystin
» > 1 yug/L anatoxin-a
» >4.5 ug/L cylindro
» >/5 pg/L saxitoxin

Washington State Depurt" o

Healt

TOXIC ALGAE PRESENT

Lake unsafe for people and pets

&

« Avoid areas of scum when boating.

Evite las areas con espuma o verdin cuando ande en lancha.

Until further notice:
« Do not swim or water ski.

No nade o practique el esqui acuatico.

« Do not drink lake water.

No tome el agua del lago.

+ Keep pets and livestock away.

Mantenga alejados las mascotas y el ganado.

+ Clean fish well and discard guts.

Limpie bien el pescado y deseche las tripas.

Call your doctor or veterinarian if you or your animals have
sudden or unexplained sickness or signs of poisoning.

Keport new algae blooms to Department of Ecolegy: | Call your local health department:

360-407-6000

For more information: www.doh.wa.gov/ehp/algae/ i&HEﬂ fh
www.ecy.wa.gov/programs/wa/plants/algae/index.html 7 L ILMEETE






Tier |l

DANGER

LAKE CLOSED

due to toxic algae

KEEP OUT
OF LAKE

Call your doctor or veterinarian if you or your animals have

172,640 pg/L anatoxin-a |kt

%, Washington State Department of





CDC HABISS Cooperative
Agreement. 2009 - 2013

» Track human health and animal health
incidents
» Add saxitoxin and cylindrospermopsin

» Monitor 30 Puget Sound lowland lakes
» 3 Years - 6 months per year
»  Biweekly sampling

» Evaluate outreach efforts

it





Lake Iliness Investigations

H # Human # Animal

Year Lakes Illnesses  llinesses
2009 16 122 4
2010 2 2 1
2011 4 4 3
2012 2 2 2

%’ Health





Recreational Waterborne

lliness Outbreak
Investigation and

= sources. Water quality monitoring for fecal contamination can be an additional tool used to investigate possible fecal
Reporting Protocol -
p g . Collect this information \
Someonereceives a call + Name
reporting illness * Phone Number
m suimming * Water body name, site, and exposure date

Process for:
» Recelving
» Reporting
» Investigating

Protocol — Natural Swimming Area lliness Reporting

According to WAC 246-260-180 Bathing beaches. No i h shall b intait P when such water is
determined by the health officer to be so polluted or subject fion as to i to health if used for
bathing.

Management decisions for public health and safety at recreational beaches should be based on specific water contact
activities, usage, shoreline or sanitary surveys including site history and identification of possible impacts from pollution

REPORT ILLNESS TO DOH _\\
Communicable Disease Epidemiology

* Number of people ill and symptoms
* Recommend contacting a physician _}

* DOH (or other) collects contact information \
from caller

Section (CDES) 24/7 Numbers
206-418-5500
1-877-539-4344

Must reach a live person, especially if
URGENT (large group affected, multiple
complaints about a single site, bloody
diarrhea, hospitalization, or death)

Additional 24/7 Number:

* DOH (or other) coordinates phone tree &
make sure phone tree is working

* DOH (or other) contacts DOH HAB office for
algae-related illness

* DOH (or other) contacts LHI for all ilinesses

\jalgae related and non-algae related) j

{ = LHJ Investigates report using \I

BEACH Program 360-480-4868 _) illness forms
* LHI checks for blue-green
l l algae concerns
* LHI makes decision whether
ALGAE-RELATED [ ALL ILLNESS REPORTS J_ to close beach
ILLNESS REPORTS

Call DOH HAB Offi Call Local Health Department:
ce htp:/www.ecy.wa/zov/program . : -
360-236-3173 LHI DI'WUB CDES with final
aleap/beach/lakes contacts.himl report if outbreak

* LHI notifies BEACH program
of closure decision

L J

* Contact CDES if assistance

= )

¥

« CDES collects SEND FINAL
information OUTBREAK REPORT
from county TO CDES

* CDES reports

SEND DECISIONS .
ABOUT BEACH closure decision
CLOSURES TO BEACH to media and
PROGRAM public via:

outbreak to
CDC via NORS

1-877-539-4344

CDES
206-418-5500

= Listserv
BEACH Program « Facebook
360-480-4868 * Twitter






Microcystins

%, Washington State Departmetit of

Year
2007

2008
2009
2010
2011
2012

# Samples

Lakes | above Std.

22
38
69
/8
85
638

Maximum
Conc. (ug/L)

4,810
4,620
18,700
1,330
26,400
2,700






Seasonal Pattern of Microcystins
(2009 - 2012)
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Microcystins June-October

2009, 2010, 2011
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Anatoxin-a

Maximum
# Samples Conc.
Year Lakes above Std. (ug/L)

2007 4,000
2008 38 25 172,640
2009 4 21 144,000
2010 S 14 538
2011 8 32 1,170
2012 I 40 706

% Washington State Department of
P Health





Seasonal Pattern of Anatoxin-a
(2009 - 2012)

1000.000 e
o. o
=  100.000 o’
S ' .
2 -
c 10.000
.2 ° [ ] [ ]
® . °
s 1.000 = .
5 o. °® O
g L] ° oo’ ¢ °
o 0.100 g% °.°:,‘! ° e o . e RS R
© onpe ..‘..-.. ° cmm ™ ° .J 3.% .Oo :. .o.g.o..o . ’. ®
- 'oo' ° o-‘&“.o oo comdndh dumen o ‘o oooo.ﬂ-o
0'010 | 00000090
o..'s.ooo °
hs:s:
0.001 ‘
(©) ) Q N N v ‘z
& A R Ko & K o
& QP o » A A oY

’ Washington State Department of

Health





Saxitoxin and
Cylindrospermopsin (2009-2012)

# Maximum Lake(s) with
Toxin Counties Conc. Maximum
Conc.
Saxitoxin 3 5 193 Waughop
Cylindrospermopsin 3 7 1.123 Long, Black

Diiviiii





Animal Deaths in Washington

» 1976 - Four dogs in Spokane County died after
drinking water during a toxic Anabaena
bloom

» 1982 - Two hunting dogs died, Moses Lake
» 1989 - Five cats died, American Lake, Pierce
County

» 2006 - Two dogs died, Anderson Lake,

Jefferson County
» 2007 - Two hunting dogs died,
Potholes Reservoir

%’ Heal esampth





Differential Diagnosis:
HepatotoXxins

» Acetaminophen
» Nonsteroidal anti-inflammatories
» Aflatoxin

» Mushrooms

» Copper, Zinc, lron
» Xylitol

» Sago Palm

D iiviii





Differential Diagnosis: Neurotoxins

» Organophosphate and carbamate
insecticides

» Strychnine
» Metaldehyde
» Pyrethrins

» Moldy foods
4

4

4

Chlorinated hydrocarbon pesticides
Bromethalin

Mushrooms






Treatment Review

» There are no antidotes to these toxins
» Medical care is su
» Activated charcoa

oportive

slurry may be of benefit






Clinic Posters

» Helps clients identify:
o Toxic Blooms
° Poisoning Signs
> What to do if pet is sick
> Who to call

%’ Washington StateDepartmentof W\

Animal Safety Alert

T 0 X | C Blue-Green Algae

When in Doubt...
Stay Out!

If you see abloom, do not let
your petinto the water.

« Toxic algal blooms can poison If your pets go in the water:
B i O « Do not let them lick their fur.

« Toxic blooms can be different + Rinse them with clean water.
colors: green, blue, red, or « Rinse your hands or any
brown. exposed skin.

» Blooms appear as foam, scum, or
streaks on the surface of water.

+ Look for blooms in lakes, ponds,
and rivers. Look for these signs:

» Lowenergy - Weakness
+ Noteating  «Drooling
» Vomiting «Diarrhea
« Stumbling - Paralysis
» Seizures

Dogs can have severe signs
within minutes to hours.

«Tremors

Ifyourpet becomes Il -
Call your veterinarian Immediately:

Report animal polsonings to your

/l, H th local health department, or the
ea WA Dept of Health Ph: 360-236-3330

Waskingten Sste Dpwrinert g

DOH332-114 June 2012 www.doh.wa.gov/algae
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Vet Reference Card

Blue-Green Algae Exposure and Cinlcal Information - There are no antidotes to these toxins. Medical care is supportive.

Onsetto rential Possible Laborat
Exposure Route Likely Signs signs sis or Other Findings

Swallowi ) atotouin One Acetaminophen, - Elevated bile acids & liver enzymes
water with toxc - Acute depression ortwo  [nonsteroidal -Hypoglycemia
blus-green algae -Weakness & incoordination  |hours,  |antHnflammataories, - Prolonged dotting times
Iﬂlannbaq:tena] of - Loss of appetite ormore |aflatoxin, mushrooms, -Proteinuria~ ©
er touins - Bxtcess drooling cnﬂ:ler,zlnc, irgn, - Presence of toxininclinical
-Vomiting and diarrhea wylitol, sago palm specimens {liver, gastrointestinal
Licking fur or hair - Abdominal tenderness contents) collected from animals
contarminated with - laundice
towic blue-green -Dark urine
algae Newrotoxins Minutes |Organophosphate and - Presence of tooin in clinical
- Excess droolin tohours |carbamate insecticides, specimens from stomach contents
-Apprehemim%ganljmjrm strychnine, metaldehyde, | taken from animals that became ill
-Vomit pyrethrins, moldy foods,
~Musdle titching chlorinate d hydrocarbon
-Seizures pesticides, bromethalin,
- Respinatory failure milishr ooms
Skin contact Dermal Towins ) Minutes |Otherdermal allergens | - Blue-green staining of fur or hair
with towic blue-green |- Rash, hives, allergic reaction tohours
algae or other toxin(s)

tric animals appear ks sensitive than ruminants or binds; however, the doseresponse Curve i very steep in dogs - up 1690% of 4
bt hal dhose m &y elicit no clinical signa. Surviving animalks have s good chance for reayvery. While therapies for cyanobacterial paisonings have
not been investigated in detail, activated charcoal slurry is likely tobe of benefit. Health effects from exposure are derived from reports of animal
poisonings For morne information see Depariment of Heal th {www doh-wa.gov/akgae) or the Merck Veterinary Manual {wew vetmanualcam).

Washington State Department of

Health

Veterinarian Reference Card

TOXIC

Blug=Green Algae

Algal poisoning is often
an acute, fatal condition.

This card provides clinical information to help
veterinarians identify blue-green algae (cyanobacteria)
exposure and poisoning signs.

Fatalities and severe illness of livestock, pets, and wildlife
occur amon%animals drinking or swimming in algal
infested freshwater. Dogs may exhibit severe signs such
as collapse and death within minutes to hours after
swallowing contaminated water. Poisoning usually
occurs during warm seasons but can occuryear round.

There are no antidotes to these toxins.

Medical care is suEponh.re. Activated charcoal may be
useful within the first hour, and atropine has efficacy with
saxitoxin exposure,

What are blue-green algae?

Blue-green algae (clyano acteria) are literally blue-green
bacteria that Contain spedfic photosynthetic pigment.
Three genera of cyanobacteria account for a majority of
blooms: Microcystis, Anabaena, and Aphanizomenon.

A bloom can consist of one or a mixture of two or more
genera and may contain liver and nervous system toxins.

wnat isla toxic bloonﬁw " tsa %0 the surface of
en algae grow ey may rise to the surface of
the wats.(?lr an?i fom?all suface sycu m‘.’rlf{ondilions are favor-
able for a bloom, a lake or pend can change from clear to
turbid within a few days. As cells die, toxins are released
into the water. Sometimes blue-green algae produce
toxins that can affect the liver and central nervous system.
Not all blooms are toxic and only laboratory tests can con-
firm whether a bloom is toxic or not. Since cyanobacterial
toxins can be lethal to animals in relatively small amounts,
caution should always be taken when a b oCcurs.
Advise your clients "When in doubt, stay out.”

What causes a bloom?
No individual environmental condition causes blooms to
be toxic. Factors such as light, temperature, percent
oxy%en saturation, nutriert availability and depletion,
wind patterns, internal lake mixing, glmwm stage, and
zooplankton predation may play a role in bloom formation.
To report an animal poisoning

call the Washington Department (i’ 17
of Health at 360-236-3330 or visit v H

alth

www.doh.wa.gov/algae DOH 2012






Washington State Toxic Algae

Freshwater algae bloom monitoring program

..

Home  Find lake Report a bloom Health risks  About toxic algae Summaries Program

Welcome to the freshwater algae site
The purpose of this site is to provide toxin data related to cyanobacteria blooms in Did you know?
Washington lakes, ponds and streams. Washington State Department of Ecology (Ecology)

Most cterial
uses this site to share the data from their ongoing freshwater algae monitoring program. ok cyanobactona

blooms occur during

Cyanobacteria (or blue-green algae) can produce toxins at levels that are harmful to humans, warm summer and
pets, domestic animals, and wildlife. There is no way to detect toxins in an algae bloom early fall months.
except through laboratory analysis. This website provides access to Ecology's results. However, toxic blooms
can also occur during
Find your lake Report a bloom the colder winter

Use our database to locate a months.

lake and find out the most
recent testing.
Or find your lake >

If you think that your lake has
an algae bloom and you want
to have the algae identified:

Report a bloom. News and announcements

July 21, 2012 - wenatcheeworld.com
See lakes with algae bloom Health risks Officals post warnings to avoid toxic algae
Examples of local lakes g , Learn about the potential bloom
experiencing algae blooms. health risks to people and
View our gallery and pets exposed to algae blooms
descriptions. through swimming or
consuming the water.

March 28, 2012 - NPR
Battling 'Red Tide,' Scientis
Algae To Prevent Shellfish Pc

Viap Toxic

soning

August 20, 2011 - seattletimes.com
Algae bloom pops up at Potholes Reservoir
in Eastern Washington

July 20, 2011 - seattletimes.com

Heat wave fosters toxic algae in touristy
k

Waskimgfon Stafe Department of DEPARTMENT OF .a 1
% 2 Health ECOLOGY  Riiatamfounty

) Washington State Department of





The pins on the map represent the center of small lakes, regardless of where the sample was taken. To find more precise location information,
download the toxin data and click the "view scum info" link. That is where specific sampling location information will be if it was provided. On
larger lakes, (such as Lake Washington, Moses Lake and Potholes) pins represent the location of the sample if provided.

County Hold "shift" key and drag a box around an area or zoom in using the slider on the left.
I"A" Counties— j' Map Legend: ¥ Exceeded state recreation guideline ¥ Within state recreation guideline
? No data is available for the past 4 weeks.
WRIA i 2 : E
[-All WRIAs-- | S . M) O e o | Map | Satellite
Site
[ Al sites--
Toxin

|-—A|I toxins-- ZI

Minimum Toxin Concentration ; v Sesrtake
I @ sl " Last Sample Date: 02/05/2013
bl I T N Anatoxin-a: 257.000 (pg/L)
Maximum Toxin Concentration W P R Jniversit  Microcystin: 0.050 (pg/L)
| S o2 View Data
= s L8KkBw  View Charts
Start Date (MM/DD/YYYY) -k o0y 53 v " View Historical Charts

End Date (MM/DD/YYYY)

Lab Sample Number

| PlotMap
Clear Selections

, Washington State Department of





Washington State Toxic Algae

Freshwater algae bloom monitoring program ______*

Home Find lake Report a bloom Health risks About toxic algae Summaries Program

Detailed search for your lake

This database contains the most current toxicity data available. Since there is a lag time from the date of sample to the date of analysis, be sure
to check the sample date when looking at data or before you use the lake. Remember to use caution and aveid scums. "When in doubt, stay
out!"

Your local jurisdiction may have more specific information about your lake. Questions? Contact Lizbeth Seebacher at Department of Ecology.
If a lake is not listed, it has not been tested for toxic algae through the Ecology program.

The pins on the map represent the center of small lakes, regardless of where the sample was taken. To find more precise location information,
download the toxin data and click the "view scum info" link. That is where specific sampling location information will be if it was provided. On
larger lakes, (such as Lake Washington, Moses Lake and Potholes) pins represent the location of the sample if provided.

Toxin:
County WRIA Number Site Lab Sample Number Collect Date  Parameter  Toxin Conc. (pgf/L) MDL (pg/L) Above State Guideline Scum
Pierce 11 Clear Lake L57212-1 01/03/2013 Anatoxin-a 125.000 0.019 Yes Mo
Pierce 11 Clear Lake L57212-1 01/03/2013 Microcystin 0.052 0.050 Mo Mo
Fierce 11 Clear Lake L57389-1 02/05/2013 Anatoxin-a 257.000 0.019 Yes Mo
Pierce 11 Clear Lake L57389-1 02/05/2013 Microcystin <MDL 0.050 MNo Mo
Pierce 11 Clear Lake L57389-2 02/05/2013 Microcystin <MDL 0.050 MNo Mo
Pierce 11 Clear Lake L57439-1 02/14/2013 Anatoxin-a 124.000 0.019 Yes Mo
Pierce 11 Clear Lake L57439-1 02/14/2013 Microcystin <MDL 0.050 Mo Mo

| Plot Map

Clear Selections

Get data
Get Toxins
Get Phytoplankton

Export data
Export Toxin Data
Export Phyto Data

/ Washington State Department of j“ ™
# Health






Washington State Toxic Algae

Freshwater algae bloom monitoring program

Home Findlake Reportabloom Healthrisks  Abouttoxic algae ~ Summaries  Program

View Chart

Pick the lake you are interested in to view charts about each toxin tested for the history of the lake: ICIear Lake, Pierce j

Start Date (mm/dd/yyyy) End Date (mm/dd/yyyy) View Charts | View Data

Anatoxin-a total samples: 29 from 11/17/2009 to 02/14/2013
e [ 15 Exceeded state recreation guideline

N [ 8 Mot detected
[ 6 Detected - below recrestion guideline,

Historical summary of your lake

Pick the lake you are interested in to view charts about each toxin tested for the history of the lake: | Clear Lake, Pierce j
View Data

Microcystin total samples: 11 from 12/22/2009 to 02/14/2013
[0 0 Exceeded state recreation uideline . .
10 Net detected Hote: Charts are based on number of samples taken for analysis of each toxin. Please pay attention to the y-axis when interpreting these charts.

[ 1 Detected - below recreation guideling,

Anatoxin-g
[ Exceeded state recreation guideling
16 [ Detected - below recreation guideline
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Fish and Sediment
Samples from
Western WA
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ELISA Results for Microcystins in Fish
Muscle Tissue, Washington

Site/Lake | Species Abraxis | Envirologix
ADDA

Arlington Rainbow

Hatchery Trout 19-Apr
Pumpkinseed 26-Aug 8.7 0.31
Cassidy 26 Aug 7.7 0.76
Yellow Perch
21-Sep 8.0 0.47
. Largemouth
Pattison Bass 8-Sep 8.2 0.25
Rainbow
Raine 6.3 2.2
Rainbow 27-Aug
Anderson - (dup) 11 2.4
Rainbow
S 28-Aug 9.6 0.38

Washington State Department of

Health






Microcystins in Fish (ADDA ELISA)

Microcystins
vy s T [0

muscle
\(AS/(;‘Stem Wash. lakes species Present study
liver 16 50
muscle 20 14
Western Wash. lakes 6 species | Johnson (2010)
(6) liver 11 64
muscle ? 5.0
Lagq celFatzclera, Carp _ Berry et al. (2011)
Mexico liver ? 94
muscle 103 5.0
Lake Albufera, Spain Mullet _ Romo et al. (2012)
liver 103 200
muscle 130 7.1 L
Greek Lakes (13) S | Papadimitriou et al.
liver 130 124 (2010)
Lake Ontario and 17
Lake Erie SoeEies muscle 57 7.8 Poste et al. (2011)

%, Washington State De;artmentof





Microcystins in Lake Sediments
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Gene Expression in Rainbow Trout

45 - 4.06 -
4.0 - =

3.5 -

| 2.72
- 2.34
2.5 -

20 -
1.5 -
1.0 -
0.5 -
0.0

1.27

Relative Vtgl expression levels

control sham low medium high

Treatments

Fold-change in hepatic vitellogenin 1 (Vtgl) expression in fish fed on diets
containing inactivated algae extract (sham) or increasing concentration of
active algae extract (low, medium, high).
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Toxic Gene Presence -
Waughop Lake

#
Date | Cyano genus : anaC PCR | mcyE PCR
Colonies
_ 3 -ve +
4 June | Aphanizomenon -
-ve -ve
Gloeotrichia 2 -ve -ve
18 June _ _ 6 -ve +
Microcystis >
-+ +
1 + +
Anabaena 1 -Ve +
1 -ve -ve
9July | Gloeotrichi : = m
uly oeotrichia 1 Ve n
Woronichinia 1 -ve -ve
_ _ 17 -Ve +
Microcystis 1
+ +

@it





Mussels in Puget Sound

Pilot Project
» Bay Lake - Mayo Cove
» Lake Steilacoom -
Chambers Creek
» Kitsap Lake - Chico Creek

WSU analyzing microcystins
» Preliminary results show
bioaccumulation at levels
of potential human health
concern

%, Washington State Dep tof

-~ /~ Chico Creek  ‘;', e

Mayo Cove TAN
L LS e
!\ 7" - @ Chambers Creek






Summary

» Cooperative approach - partners working
together

» State funded testing: 4 cyanotoxins
» State recreational guidance values
» FW biotoxin online database

» Many public health questions left to answer
» Climate change?






Regional Examination of HABs Team

D iiviiii





Questions?

' l Washington State Department of
H ea l th Public Health - Always Working for a Safer and Healthier Washington
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Cylindrospermopsin:
Genotoxin and Potential
Carcinogen

Andrew Humpage, PhD

Senior Research Specialist in Chemical Contaminants
Australian Water Quality Centre, SA Water,
Adelaide, Australia.
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Background - Occurrence

Palm Island, Australia - 1979
* Cyanobacterial bloom in water supply reservoir, treated with CuSO,
* Cells lysed, toxin released, 140 people hospitalised

e Standard water treatment in place (coagulation, filtration,
chlorination)

* C. raciborskii isolated from reservoir, cylindrospermopsin (CYN)
eventually purified and characterised (1992)

e Effects in mice similar to those in Palm Island victims

* Later found to be widespread in surface sources of drinking water
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Background - Occurrence

US/World

C. raciborskii &/or CYN identified in various States in US
Both cells and CYN identified in Florida treated drinking water

CYN as well as microcystins present in dialysis waters that killed 80
patients in Caruaru, Brazil

C. raciborskii and other CYN producers considered invasive in Europe
At least 6 other species now known producers of CYN
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Background — Toxin Structure

e Zwitterionic — highly water soluble Cylindrospermopsin
* Hydroxyl group epimeric or not present: 3 congeners
* Sulfate and guanidino reactive

* Uracil may mimic uranyl nucleotides or intercalate into DNA/RNA
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CYN Toxicity — General Effects

Organs/Functions Affected

 Liver, kidneys, heart, lungs, thymus, spleen, vasculature/blood clotting,
immunotoxicity, reproductive toxicity, genotoxicity

* Evidence for cumulative toxicity
* Evidence for carcinogenicity

Modes of Action
* Protein Synthesis Inhibition (parent compound)
* CYP450-mediated toxicity (toxic &/or reactive metabolites)

* Generation of Reactive Oxygen Species & reduced GSH synthesis (ROS
defence)

* Cell death: Apoptosis at low concs, necrosis at higher concs
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CYN Toxicity — General Effects

Gene expression studies (in vitro and in vivo, microarray and RT-PCR)

* Induction of genes involved in:
* DNA repair and induction of apoptosis (p53-dependent)
* Xenobiotic metabolism (CYP1A1, CYP1A2, CYP2A4)
* Oxidative stress response (Nrf2-dependent)
* Ribosomal proteins

 Down regulation of genes involved in:
e Xenobiotic metabolism (most other families)
* Blood coagulation
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CYN Genotoxicity — damage to genes & chromosomes

Numerous studies show CYN-induced DNA/chromosomal damage (in vitro
and in vivo)

* Induction of micronuclei

* Induction of DNA strand breaks
* DNA adduct formation

* Loss of whole chromosomes

e Chromosomal rearrangements
* Gene amplification
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CYN Genotoxicity — damage to genes & chromosomes

Most of these effects likely involve metabolism of CYN by CYP450

* DNA strand breakage & micronucleus formation blocked by CYP450
inhibitors (SKF525A, omeprazole, ketoconazole)

» Specific CYP genes up regulated

Oxidative stress may be involved in causing some DNA damage but levels induced
are not high enough to account for CYN’s genotoxic potency

* Implies involvement of CYN metabolites

Some chromosomal effects may be secondary to protein synthesis inhibition by
parent compound (chromatin & microtubule dysfunction)

Multiple genotoxicity modes of action may mean multiple mechanisms
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CYN Genotoxicity — damage to genes & chromosomes

Most genotoxicity assays have shown effects in the range 0.1 — 10 uM,
sensitivity likely dependant on the cell type’s metabolic capability

However, SHE cell morphological transformation to a cancer-forming
morphotype was induced by 0.24 pM CYN (ie 1012 mole/L!)

e Note: this was the lowest concentration tested
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CYN Carcinogenicity— induction of tumors in vivo

Only one study so far

2.3 or 8.3 mg CYN/kg mouse given orally up to 3 times 2 weeks
apart. Most then given tumor promoter in food for 30 weeks

5 of 53 treated animals had evidence of carcinogenicity
0 of 27 control animals had evidence of carcinogenicity
Fisher’s Exact Test p =0.16, RR =6.2 (95% Cl: 0.33 -117)

Hence results suggestive but not conclusive

Need to treat 100 animals to confirm RR of 10 or 200 animals to
confirm RR of 5

Note: the standard carcinogenicity study protocol requires
continuous exposure for 2 years — requires much more CYN
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CYN Carcinogenicity— importance of proof

Neither WHO or US EPA have guidelines /MCLs for CYN in drinking water

Australian Drinking Water Guidelines include a “Health Alert Level” for
CYN of 1 pg/L (2 nM) based on sub-chronic toxicity NOAEL (Humpage
& Falconer 2003)

A NOAEL assumes a threshold below which an exposure to a toxin is safe

The risk assessment for genotoxic carcinogens usually assumes that no
exposure is safe — calculates a concentration for an acceptable level of
risk

CYN is genotoxic but need to determine if CYN is carcinogenic in vivo and
at what concentration

MCL: Maximum Contaminant Level — legally enforceable regulatory limit
NOAEL: No Observed Adverse Effect Level
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Public Health Significance

CYN (and other cyanotoxins) can, on occasions, breach normal drinking water
treatment (low nM concs, lower concs generally not measurable)

CYN can co-occur with other cyanotoxins including microcystins

CYN caused transformation to carcinogenic morphology in SHE cells at sub-
pM concentrations

Microcystins may block DNA-damage induced cell death (apoptosis) at pM
concentrations

Hence, potential for synergism between these toxins at concentrations below
current guideline values (even allowing for ~100-fold lower potency via
oral route)

Page 12
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Current effort towards CYN carcinogenicity study

Cyanotoxins have been on the CCL since 1998

2001 US EPA expert group prioritised microcystins, cylindrospermopsin and
anatoxin-a as highest priority cyanotoxins

Recent WHO meeting on Guidelines for Drinking Water Quality endorsed the
need for a carcinogenicity study on cylindrospermopsin

Major inhibitor of progress has been availability of adequate toxin
Ingrid Chorus (Europe, WHO): seeking funding for CYN production
US EPA: in negotiations to conduct the carcinogenicity study

Extremely important that this effort is supported so that the public health risk
from CYN can be quantified and appropriate drinking water standards
established

Page 13
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Questions?

Andrew.Humpage@sawater.com.au











Florida’s Public Health Surveillance Strategies
for Detection of Cyanobacteria-related lliness

Andrew Reich, MS, MSPH
Coordinator
Aquatic Toxins Program
Public Health Toxicology Section
Bureau of Epidemiology
Division of Disease Control and Health Protection

HEALTH

Human Health Risks Associated with Cyanobacteria and Cyanotoxin Exposure
May 23, 2013 US EPA Webinar






Public Health






Susceptible Populations ?

Elderly

Immuno-suppressed

Pregnant women, fetus
Children

People with extended exposure periods

>
>
> Underlying disease: Asthma
>
>
>






Drinking Water Inhélatidh of Aerosols






Cyanobacteria Blooms in Florida

-

Rt
b By






Public Health Surveillance Tools

EpiCom: Public Health Bulletin Board

Florida Poison Information Centers
- Tampa, Jacksonville, Miami
Aquatic Toxins Hotline

Florida Reportable Disease System
- Merlin

ESSENCE
- Syndromic Surveillance

Includes Florida Hospital ED and Acute Care
Facility data






FDOH EpiCom System
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EPI' Com

HEALTH

» EpiCom is a web-board
— Part of Florida DOH Emergency Notification System (FDENS)

» Immediate, Real Time Exchange of Information
— Disease Outbreaks, Incidents

» Subscribers include Health Care Practitioners in Florida
— Physicians, County Health Departments, etc.

» All postings reviewed by Moderator

> Restricted Access via User Name / Password






FDOH EpiCom System

f_ Discussion Forum - Flonda Department of Health

@T:-m- |g hittps://epicomfl. com/default. asp ji % ii"ﬂ‘i\ xl |Google

File Edi Wiew Favoies Tools  Help
' [Seket

T:I' %ﬂ’ Hgl vrgﬁHﬁN | EDiSCU§sion Forum X | I f??" _ ¥ YH}*,_}Pagev @ Taols »|

Forume | inbox| | Search | Active Topics | View My Frofie| | Edit Prefersnces | Dashbosrd | Ext
Welcome Andrew Reich
Thetime now is 5:08:34 PM

Latest Forum Posts

Florida Flu Review - 2012 - 2013 Season - Wednesday, May 15, 2013 at 4.42:48 PN There are 6371 Posts in 342 Topics in 54 Forums
Vaccing Preventable Diseases 2013 - Pertussis - Tuesday, May 14, 2013 at 4:40:36 PM Last Post on Wednesday, May 15, 2013 at 4:42:48 P
Zoonotic Diseases - Rabies Alerts - Tuesday, May 14, 2013 at 4:28:31 PI Last Post by rubinohx

Morovirus and NLY - 2013 Outbreaks - Tuesday, May 14, 2013 at 1:25:06 FM There are 1270 Forum Members

ILI and Seasonal Influenza - ILI and Seasonal Influenza Outbreaks 2012-2013 - Tuesday, May 14, 2013 at 8:43:49 AN The Newest Forum Member is rodriquezhed
Arboviral Diseases - 2013 Mosquito-borne Disease Summaries - Monday, May 13, 2013 at 5:57:11 PM

Page IE of 3

Last Post

=" County Health Department Newsletters

2" 2010 Haiti Earthquake

B " 2011 Japanese Earthquake

=3 3 2012 Hurricane Season Aq uatic
Toxins
“Forum”

3 Anthrax

T )
3 Antimicrobial Resistance

=% Aguatic Toxins

Blue Green Algae Wednesday, June 16, 2010 at 2:55:25 PM By reichar EJ

Red Tide [ Manday, March 25, 2013 at 2:23:01 P By reichar 53

£ %3 Arboviral Diseases

=2 ™3 Avian Flu






FDOH EpiCom System

EpiCom
The Florida Department of Health
Forums | Inbox | Search | Active Topics \iew My Profile | Edit Preferences | Dashboard  Exit
Welcome Andrew Reich

<=Information contained on this page is intended for registered members of FOENS only Please do not distribute=»
& All Forums

i---@L‘.r.wuatic Toxins
@ Topic: Blue Green Algae

Andrew Reich
4
‘3 User Profile .- | search =] Edit ES’ Delete
N June/18/2010 at 2:55 PM - @

Message ID : 7070 Message Title : St. Johns River Health Advisories Issued for Algal Blooms and Fish Kills

Post Message

Criticality : Health Advisory - Medium

FDOH CHD Health Advisories Issued by Duval and St. Johns for Cyanobacteria Bloom in St Johns River

State health officials continue to monitor the most recent fish kill on the St. Johns River. Teams from the Florida Fish and Wildlife Conservation Commissien. St. Johns River Water Management District, Florida Department of Environmental Protection, Florida
Department of Health and the Duval and St. Johns County Health Departments continue to investigate the situation. The cause of the kill has not yet been determinad.

Please see attachments for individual CHD health advisory statements and recommendations. Centact information is also provided in these advisories. DOCU l I l ntS

St.Johns CHD Health Advisory AttaChed

Duval CHD Health Advisory

Andrew Reich
e 8 User Profile ."‘E Search [ Edit f peiete
an June/09I2010 at 9:13 AM

Message ID : 7048 Message Title : Cyanobacteria Bloom in St Johns River Criticality : General Information

Andrew Reich x
B 8, verprofie P search (B Edit B Delete
an August/12/2009 at 4:09 PM

Message ID : 6017 Message Title : Duval CHD Issues Health Advisory for St. Johns River for Cyanobacteria 8-11-09

Criticality : Health Advisory - Medium

Andrew Reich :
+ i S, vserprofile fB search (& Edit §F Delete
on August30/2007 at 10:15 Al

Message ID : 4353 Message Title : Blue Green Algae (Cyanobacteria) Recommended Response Guidelines Criticality : NOTIFICATION

Andrew Reich .
+ i S vserproie. FB search (& Edit BF Delete
on August’21/2007 at 11:20 AM

Message ID : 4330 Message Title : AWWA Seminar on Health Effects of BG Algae Criticality : NOTIFICATION

Andrew Reich 2
+ - Suvserprofie [ search (& Eait BF pelete
on August/15/2007 at 3:51 FI

Message ID : 4325 Message Title : Two Cyanobacteria (Blue Green Algae) Blooms in SFWMD Jurisdiction Criticality : NOTIFICATION

Andrew Reich
e 8,User Proile  FE| search (& Edit B pelete
an Augusti28/200€ at 11:53 AM

Message ID : 3546 Message Title : SFWMD Newsletter with BG Algae Article Criticality : NOTIFICATION






FDOH EpiCom System

» Automatic Email Update to Subscribers (600 registered)

» Subject: EpiCom — New Post Forum: Aquatic Toxins

GG XEgo Al
Message

EpiCom <automated_email @epicomfl, com > Sent: Mon 3/25/2013 2:2,
Reich, Andy

Subject: EpiCam - New Post Forum: Aquatic Toxins Topic Red Tide
Hello Andrew,
Please do not reply to this Email. You are receiving this Message as a designated User of the Florida EpiCom System. If you no longer wish to receive Notification of New Postings in EpiCom, Please Login to EpiCom and update your user Profile,
Forum: Aquatic Toxins
Topic: Red Tide
Posted By: Andrew

Message Title: NOAA Red Tide Bulletin SW FL and Keys 3-25-13 patchy moderate respiratory impacts possible
Message:

Gulf of Mexico Harmful Algal Bloom Bulletin
Region: Southwest Florida
Monday, 25 March 2013

NOAA National Ocean Service - NOAA Satellite and Information Service - NOAA National Weather Service

Conditions Report

Background to medium concentrations of Karenia brevis (commonly known as Florida Red Tide) are present along- and offshore southwest Florida, as well as offshare the lower Florida Keys. In the bay regions of Charlotte County, patchy very low
respiratory impacts are possible today through Thursday. In the bay regiens of northern and central Lee County, patchy moderate respiratory impacts are possible today threugh Thursday. No respiratory impacts are expected elsewhere
alongshare southwest Florida, including the Florida Keys, today through Thursday, March 28.






Florida Poison Information Centers

1-800-222-1222 "“'s'"'ﬁ

1-800-222- 1222
» Staffed by doctors, nurses and pharmacists
» Speak with a poison specialist
» Free, confidential service: 24/7, 365
» 3 Centers receive 550-600 total calls/ day

» > 25,000 calls since 1998 on Aquatic Toxins






Florida Poison Information Centers

FPICN Query Builder

Welcome to Florida Poison Information Center Network's Query Builder
—Disclaimer

The use of the Florida Poison Information Center Metwaork (FPICN) database for clinical or epidemiological decision support requires an understanding of the underlying premise by which the FPICN centers collect data,
assumptions made when collecting data, the limitations of the data collected and coded, and the structural constraints of the FPICN database.

It is strongly suggested that the non-FPICN user of the FPICN web-based query tool discuss the results of all queries with a director or medical director of one of the FPICN Centers prior to using the information obtained for
patient care or decisions related to public health initiatives.

Click here to acknowledge understanding of this notice

©2001-2010 Florida Poison Information Center - Jacksonville

FPICN Query Builder

Please sign in Below
User ID:
Password:

©2001-2010 Florida Poison Information Center - Jacksonville






Florida Poison Information Centers

FPICN Query Builder

New Query

Load Query Query Builder Navigation
Save Query. ’7 Callarl Substance | Expasure I Eﬁedsl Therapies Scenarios ||"':| Report I Results I ‘

View by Case Number
HCF Caller Report
FLU Hotline Report

preeater oo General Information Qu ery

Response Report

e Builder

@ Exposures Only

: € Critical Case Exposures Onl
Call Type(s) to include: ) 4 b
© Information Requests Only

© all calls

Reporting Center
Hold CTRL for multiple selections

Date From: E click on calendar
Date To: E click on calendar

@ Date of Call

Date Type:
" Date of Exposure

Dates of Interest

@ Caller Address
€ patient Address

Address Type:

©2001-2010 Florida Poison Information Center - Jacksonville






FPICN Query Builder

uery Builder Navigation
’7 (General Callerl Substance | Exposure | Eﬂectsl Therapies | Scenanos || Repart
Query Builder Results Pn‘nt| Expart ||E><|:e| - Az zhovn below = Show Query |

Counts
’7Ca||er Count:9 Exposure Count: 16 Substance Count:16

Caller County Caller Zip Code Exposure Date . Exposure Zip Code . Exposure County
[SAINT JOHNS /17/200 3201 iséintjchnz
iEAINTJOHNS ' [5aint Johns

| |

| | |
[puvAL [puvzl
[DuvAL [Duval
[pUvAL |
[DuwvAL / 0 o [Duval

iﬁi,&h{f—b}iéé' = iLake

|quDE 7/21/200 l'\hal'nlDad
| | |

iERC‘\-‘.‘ﬁRD [ I 4200 [Broward

| |

al

BB IR PP P DB P PP P

©2001-2010 Flarida Poisan Information Center - Jacksanville






Case Record — HIPAA Protected Information

Florida Poison Information Center Network - M1388942

J Information Cemter Netwark

Exposure
#M1388942

Caller Information

Informarion displayed
N FIOTTOR POUSOIN ot o e m oimsinis st pper et micg o
s sy

Talow conming proscied health imformation and is

Addinonal drclovs, copyizg @ dusduion sy be probived
by HIPAA regeiatioms

Center Originating Call Center Closing Call \luluple

7 7
0 Prated on Fr May 17 11:16:1

. Exp
FPICN - Miami  pygiens | of 2 Eoraos

Call Received: Wﬁl Aﬁ l7i 2005 23:49
Caller Name

Title: (none)
Relationship to Patient: Father

Caller Phone: [N
Caller Site: Own Rﬁh
Caller Address:

Saint Augustne , FLORDA. [
County: SAINT JOHNS

Patient In
Patient Name:

Species: Human
Age: 21 YEARS
Gender: Male
Weeks Pregnant: 0
Weight: 0 Ib

Exposure Information

Patient Phone:
Patient Addre:
Saint Augustine , FLORIDA

Exposure Date/Time: August 17,2005 ?
Reason: Unintentional -- Environmental

Substance(s) Information

Exposure Site: Public Area
Status: Closed

Substance: BLUE-GREEN ALGAE
Formulation: Other
Acuity: Acute
Categories: BLUE-GREEN ALGAE
Routes: Dermal

AAPCC Code: 3067843
Amount: unknown Certainty: (none)
Acuity Duration: (none)

Generic Code: 201107

Clinical Effects

Description
Erythema/flushed
Imtation/pain - Dermal
Rash

Other

Therapies

Description
Dilute/Trrigate/Wash

Recommended Performed
Y Y

heps=/fpicn info/caseView exposure asp7ID=138804 & Conter=2&H=Y[5/17/2013 11:18:46 AM]

Floeida Peizon Information Center Netoverk - M1388942

Antibiotics
Other
Fresh Air

Comments

Wednesday, Angust 17, 2005 11:49:32 PM Followup:N Specialist:Earlene CACCIOLA (2177)
2215HRS PC FROM MAN SAYING HIS TWO SONS HAVE BEEN EXPOSED TO BLUE GREEN
ALGAEYOUNGER 50N WAS FISHING IN ALGAE INFESTED WATEF. AND FOR. PAST 3DAYS HE
HAS HAD CONGESTION, RUNNY NOSE, WATERY EYES, COUGH/OLDER SON HAS CHIGGER BITES
OM ANELES THAT LOOK INFECTED SINCE HE HAS BEEN WADING THROUGH BLUE GREEN
AT GAE WATERS/BOTH SONS ARE SCHEDULED FOR MEDICAL EVALUATION IN AM/CALT ER. SAW
NEWS REFORT REGARDING THE ALGAE INFESTATIONS IN ST JOHNS RIVER/FIC ADV
SUPPORTIVE CARE RECOMMENDED/BOTH SONS ARE UP TO DATE WITH TETANUS
BOOSTERS/DO NOT EAT ANY FISH FROM ALGAE INFESTED WATERS

COuitcome

Med Outcome: Unable to follow - Judged as a potentially toxic exposure

Clinical Duration: (none) Management Site: Other (code)
Initial HCF: Physician's office Consultant(s):
Final HCE:

Notes

Special call designation: Blue-Green Algae - Miami Food Poisioning Report Filed: No
Pesticide Poisioning Report Filed : No
HIPAA Motice: This report contains personal informston in dark red and is confidential inder HIPAS
©2001-2013 Florida Peisan Informarion Cemter - Tacksomvills






Walton

Color Range / Zip

. 4 EXposures
§ - 5§ Exposures

Mapping Capability
within the FPICN

U.S. Virgin Islands o 2 Broward

* Bro-;:? rd

| Miami SRES
| ﬁMiami-Dade






Florida Reportable Diseases

Reportable Diseases/Conditions in Florida
Practitioner* List 11/24/08

Did you know that you are required by Florida statute** to report

certain diseases to your local county health department?

*Reporting requirements for laboratones differ. For specific information on desease reporting,
consuk Rule 640-1, Aonds Adminstrative Code (FAC)

» 3 HAB related llinesses
NSP, PSP, Ciguatera

= Report next business day

Caﬁhm 13 Serogroup virus tmomnsw!
and non-neuroinvasive disease|

Campylobacteriosis *

Cancer (except non-melanoma skin cancer,
and includ ign and borderfine
intracranial and tumors)+

Carbon monoxide poisoning®

Ciguatera fish poisoning (Ciguatera)*
Congenital anomalies *

Conjunctivitis (in neonates < 14 days old) *
Creutzfeldt-Jakob disease (CJD)*
Cyclosporiasis *

Dmgn'

Diphther

Eastern equine encephalitis virus disease
(nunon:?i.mm non-Neurcinvasive) *

Ehrfichiosis *

Hepatitis B, C, D, E, and G*
Hapml!sulmmmt

eina womlnorl:lidw
tuumm- 3

Hem simplax virus (HSV) (in infants up to
old with disseminated infection
with involvement of liver, encephalitis and
infections limited to skin, eyes and mouth;
-ngamdnaidraﬂ_.ﬂ\ml'

Human Immunodeficency Virus (HIV)
infection (all, and including neonates bom
to an infected woman, exposed newbom)+
Human papillomavirus (HPV) (sssociated

mwwnmmu 0pg/dL;

requirements exist for
Mﬂhﬂmuwmb{uodhodtmig
technology, see 64D-3 FAC*

Legionellosis *
Leptospirosis *
isteriosi
Lyme disease*
Lymphogranuloma venereum (LGV)*

Pesticide-related illness and injury *
Pt

myeditis, paralytic and non
Psittacosis (Ornithosis) *
Q Fever*

icity
IlodyMoLman spotted fever*
R

[neurcinvasive and non-neurcinvasive)*
Salmonedosis *
Saxitoxin poisoning including paralytic
sheilfish poisoning {PS?I
ed

Shigellosis *

mallpox

Staphylococeys surevs, community
associsted mortality*

I

Streptococcal disease (invasive, Group A)*
Streptococeys pneurnoniae (invasive
disease) *

Toxoplasmosis (acute) *
Trichinellosis (Trichinosis) *
Tuberculosis [TB)*

s (Ebola, Marburg
West Nile virus disease (neurocinvasive and
NON-NeUroinvasive) *
Western equine encephalitis virus
(n!«ullndul
eliow fever

» All Health Care Providers
Required to Report
to local FDOH Health
Department
» Different Diseases have
different Reporting
Requirements
Time Frames
Laboratory Confirmation
Outbreak Definitions

You are an invaluable part of Florida's diseasa surveilance systam.
For mare information, phaazs call the s pidemialogy unit at your k<al county health department or the Buresu of Epsdemicksgy.
Fonda Department of Health (FDOH): 8502454401 or visit ittp-//wwew.doh.stata fl us/ disesse _cirl/eps. topies /sur him

y pracsona, icaresas in Fiors m prac1irs modk
" The






Merlin: Florida Reportable Disease Database

Outbreak | Analysis |Resources Food Recalls Log Off

seeeni[ | @
Most Recent EpiCom Posts

Post Date Title Topic Forum Criticality Posted By
05/17/2013 Meningococcal Disease in an Infant, Brevard Count: Bacterial Meningitis Meningitis Health Update - Low Inman, Barry
05/15/2013 Week 19, 2012-13 Florida Flu Review 2012 - 2013 Season Florida Flu Review General Information Rubino, Heather
05/14/2013 Pertussis in Vaccinated 9 yvear old - Levy/Marion County Pertussis Vaccine Preventable Diseases 2013 Health Update - Low Kasten, Karen
05/14/2013 Rabies Alert--1 ake County Rabies Alerts Zoonaotic Diseases Health Update - Low Mattas, Debra
05/14/2013 Gl Iliness Qutbreak, Assisted Living Facility, Seminole County, 5 15 13 Update 2013 Qutbreaks MNorovirus and NLY General Information Connolly, Sarah

Message of the Day
Upcoming Trainings

Training Tuesday (2:00 PM)

May 14th: Hepatitis Extended Data Screen Updates

May 21st: Case Notes Search

May 26th: Arbovirus Surveillance

Auto-Case Creation Diseases

A new functionally has been created where Merlin will auto-create Campylobacteriosis and Strep Pneumoniae, Invasive Disease cases. VWhen a Campy or 5. Pneumoniae electronic laboratory report (ELR) is received,

Merlin will process the result and attach it to an existing case if there is one, or create the shell of a new case using whatever information is available in the ELR result. Merlin will not report these cases, it will only create them for
you.

If your county would like to activate this functionality, please send an email to the Merlin Helpdesk and we'll activate the functionality.






Merlin: CyanoHAB Outbreak Module

Communicable Disease Reporting

Search [ . ﬁ.nal\,’sisﬁescurces Eszsence Food Recalls
Unique ID for

Outbreak Info
Cutbrezk I0: 1637 CyanOHAB Cutbrezk Mzme: STATE - ILLNESSES ATTRIBUTED TO ALGAL TOXIN EXPOSURES

Outbreak Dat=: 09/22/2011 County: STATE

Cutbrezk Type: SYMPTOM/SYNDROME CLUSTER Cutbrezk Status: OPEN

etk DefioHico Cyano-HAB

Cutbreak ID: 1637
Outbreak Name: s7aTe-[LLNESSES ATTRIBUTED TO ALGA T OXIN EXPOEURES lliness

Duthreai name » o pn with respective County name and & hyahen :':
OQutbreak Case Definition: PROBABLE BLOOMS=THOSE WITHOUT LAB CONFIRMATION
Update Definition |

EpiCompestID

Carrespending EpiCom Post

Earliest Onsat Date: [03/22/2011 DatslastOnsec [ |
Date Investigation Started: ’m
CHD Notified Date: [03/22/2011
Symptom Pick List

For Survzillance: B @

Outbreak Type: |5‘1"I\a'|PTOM.-"S‘\"I'-.IDRDI\a1E CLUETEHj

Symptoms: |aj| Abdominal Cramps :{
ABDOMINAL BLEEDING ABOOMIMNAL PAIN
ABOOMINAL RIGIDITY [ACUTE RESPIRATORY DISTRESS SYNDRO!
(ACUTE ANEMIA ALTERED TASTE
1 ACUTE FATIGUE — (AN APHY LAXKIS
TabS Avallable for Data Entry AGERESSIVE mave AMNOREXIA/LOSS OF APPETITE
AGITATION (LENEA
ALTERED MENTAL STATUS AH_THRALGIA.-"JOINT BATIMN

Syndroms |

& |zberatory cenfirmad QE? [0

Mumbar of People Affectad

Mumber of People Entered: 2

Reporter






Merlin: CyanoHAB Outbreak Module

Qutbreak | Analysis | Resources EpiGateway | Essence Food Recalls Log Off

Search: l_ o
Outreak Tnf

Profiles Outbreak ID: 1637 Cutbreak Mame: STATE - ILLNESSES ATTRIBUTED TO ALGAL TOXIN EXPOSURES
Contzcts Outbreak Date: 09/22/2011 County: STATE
Aggregate Dats Cutbreak Type: SYMPTOM/SYNDROME CLUSTER Outbreak Status: OPEN

Brint Blank Interview

Outbreak Survey

Select Order = Survey Question Question Type Date Expired

Environmentz| @ 1 Y SON PROVIDING THIS INFORMATION (SELF-REPORT, CONTACT OF AN ILL PERSON, Free Text
R AGENCY, OTHER)

(i

B

GPS COORDINATES IF AVAILABLE Free Text

Lsb Results

Search ELR

(i Y K

RRED {NAME AND LOCATION OF THE WATER SOURCE) Free Text

1

FIRST REPORTED THE BLOOM? FICEtext

Statistic:
Export WHEN O0OM FIRST IDENTIFIED (DATE)?

|

Closure

IE 15

Free Text

(I Y

WAS THE BLOOM LABORATORY CONFIRMED? Yes/No

H

Definition

1] !

Event Log

IF YES TO Q.6, WHICH SPECIES/S WERE IDENTIFIED? Free Tex

Survey

Documents

L]

WHAT TYPE OF EXP ] THEY HAVE? LIST EITHER: SWIMMING EATIC VITHOUT Free Text

[ Survey SWIMMING (BOATIN 1L INHALATION WHILE NEARBY THE WA STION, OR QTHER?

Choose Template

=

“ 20 Questions






Merlin: CyanoHAB Outbreak Module

Analysis Resouroes Task EpiGateway

i —
 Outbreak Info

Duttsreak ID: 1637 Duthreak Name: STATE - ILLNESSES ATTRIBUTED TO ALGAL TOXIN EXPOSURES
Outbreak Date: 09/22/2011 County: STATE
Dutbreak Type: SYMPTOM /SYNDROME CLUSTER Duthreak Staties: OPEN

I’Drul:hreak Survey

ISeled Order & |Survey Question |Question Type Date Expired

1 Frese Text
o TYPE OF PERSON PROVIDING THIS INFORMATION (SELF-REPORT, CONTACT OF AN ILL PERSON, PARTHER AGENCY, OTHER): I

ADD THE GPS COORDINATES IF AVAILABLE:

SITE WHERE THE EXPOSURE OCCURRED (NAME AND LOCATION OF THE WATER SOURCE):

WHICH AGENCY FIRST REPORTED THE BLOOM?

Summary

WHEN WAS THE BLOOM FIRST IDENTIFIED (DATE)?

WAS THE BLOOM LABORATORY CONFIRMED?

IF YES TO Q.6, WHICH SPECIES/S WERE IDENTIFIED?

WHAT TYFE OF EXPOSURE DID THEY HAVEY LIST EITHER: SWIMMING, RECREATIONAL WITHOUT SWIMMING (BOATING/SAILING],
INHALATION WHILE NEARBY THE WATER, INGESTION, OR OTHERT?

DID THEY RECALL INGESTING ANY WATER?

WAS THEIR SYNDROME MAINLY: GI, RESPIRATORY, NEUROLOGICAL, OR A COMBINATION?

DID THEY HAVE A HAB RASH ASSOCIATED WITH THEIR ILLMESS? IF S0 COMPLETE THE CDC RASH ILLMESS FORM,

HOW MANY HOURS AFTER THEY WERE EXPOSED DID IT TAKE BEFORE THELR SYMPTOMS BEGAN (INCUBATION PERIOD IN HOURS)?

Frese Text

HOW MANY HOURS DID THEIR ILLNESS LAST? (DURATION OF ILLNESS IN HOURS)

M
DID THEY RECEIVE MEDICAL TREATMENT FOR THEIR SYMPTOMS? IF S0 ADD MEDICAL PROVIDER INFORMATION IN MERLIN. ki

IF MEDICAL TREATMENT WAS RECEIVED, WAS ANY DIAGNOSIS PROVIDED OR TESTING COMPLETED?






ESSENCE: Florida System

Electronic Surveillance System for Early
Notification of Community-based Epidemics

43 ESSENCE - Florida Data Query - Microsoft Internet Explorer

Fle Edt Wew Favores Toos Help | A

OEack - gl I_LI IELI _;‘\ /-\‘Search ‘:\f Favorites 6‘ L= o - ﬁ
Address |@ https: ffessenceweb. isf . com/FloridaMPC_S/serviet/DataQueryWizardserviet = E |Links »
History of ESSENCE Syndrome Definitions Detector Algorithms Data Dictiona

Help
5 Alert Event Overview Query Matrix Weekly Map ks User
List List Portal Portal Portal Percent Portal  rar Admin
[Badkmark Name Bookmark Page I Create Event | I Add URL to Comment: | No Comments Available ~| #cd
ESSENCE - Florida Data Query

Cuwrrent Data Query Selections

Next Selections:
[ M I H. ta Somrce: Testing - Poison Control Center j
er In Emergency Room Data by Patient Location
Emergency Room Data by Hospital Location
R rt bI Petcentage ER Data by Hospital Location
e po a e ketlin Reporahle Diseases

Florida-
Based
Emergency
Room Data

Florida

Poison

Control
Centers

=
& [T T 3 @ tnternet
& start| &)FPICN Query Builder ... | |3 Mushroom poisaning | B8] Mushroom_Results - ... | ] Mushroom Results .. | ] Inbax - Micrasoft Ou... | 1] ESSENCE-PC | &1 EssENCE -Florida... | 0= @ B @ 4] 3:37PM






ESSENCE Participating Hospitals

Hospital Emergency Departments and Urgent
Care Centers Reporting

-
{— }

o (R

[ 1 — A

Acute Care Hospitals/Urgent Care Centers
REPORTING
B YES
B NO
Counties with Reporting Hospitals
B ves
. |no

176 hospitals and urgent
care centers (~85% of
Florida’s ED visits)






Florida Slime Crime Tracker

Search

Images Videos Maps News Shopping Gmail More -
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FDOH Cyanobacteria Tracking Website

Harmful Algal Bloom Tracking Module conactio

Descriptive

Bloom ID
Welcome fo the Florida Harmful Algal Bloom (HAB) Online Tracking Module. This site is designed fo collect alcl | name of
secure electronic database Water

Body

o } Blo

PRIVACY DISCLAIMER: This site should not be used to collect HIPAA protected health information or any othg R;;;:der-s
the name and address of a private citizen or details about a person's health status. This includes symptoms aJ First Name
health complaints related to a bloom, contact the Florida Department of Health's Aquatic Toxins Disease Previ Bloom
Reich, at: 830-243-4187 Recorder's
Last Name

- Format for all dates and times is MWDD/YYYY and HH:MM AM/PM EST ngard

- Size limit for attachments is 13MB per submission and up to 60MB cumulatively (initial submission plus re-sul i‘*('jadsed

- (*) Indicates the field is required
Date
Record
Was Last
Madified

Descriptive Bloom D+ Date

Bloom
Format: AgencyName_Date_\WaterBody Was Seen

-Note: Use the name of the agency you represent- Examples: FDOH, CHD, FDEP, FDACS. EWC/FWRI, etc Contains a

Name of Water Body
Vater Bog | | Searchable Database
To protect privacy do not repor‘t blooms that occurred in a water bGd}[ with a single residence located next to the bloom location o o
for Retrieving Data

http://www.caspio.com






Current Funding Acknowledgements:

» CDC Cooperative Agreement to Enhance Surveillance of
Risk Factors and Health Effects Related to Harmful Algal
Blooms, #1 U38 EH000334-01

» National Science Foundation: Collaborative Research —
Dynamics of Coupled Natural and Human Systems (CHN) #
1009244

» NOAA/NASA: Monitoring and Forecasting Cyanobacterial
Blooms for Public Health Protection and Response #
DG133C10SE1964






Aquatic Toxins Program
Bureau of Epidemiology

Andrew Reich
Program Coordinator
(850) 245 - 4187
andy_reich@doh.state.fl.us

Caroline Collins
Program Epidemiology Specialist
(850) 245 - 4444 x 2994
caroline_collins@doh.state.fl.us

Becky Lazensky
Aquatic Public Health Epidemiologist
(352) 955 - 1900
becky lazensky@doh.state.fl.us
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