Background:

Algal blooms annually occur throughout Virginia’s lakes, rivers, estuaries and coastal
zones including those that may affect human and environmental health through toxin
production or other impacts. The Virginia Harmful Algal Bloom Taskforce is a
collaboration of state regulatory agencies and academic research institutions initiated
in 1997 to address the growing concern of HABs throughout the Commonwealth. This
includes both freshwater recreational advisories and management of shellfish

growing areas in response to marine biotoxins.
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Estuarine HAB Monitoring

Shellfish Marine Biotoxin Control:
75 routine phytoplankton stations in shellfish
growing areas

Algal species

Bloom history:

Environmental Epidemiology, # Virginia Institute of Marine Science

2016 Estuarine Blooms:

Chesapeake Bay is subject to annual e Dinophysis acuminata  <0.1-20 cells/ml February-July
seasonal blooms of a succession of potential Okadaic acid in 1 sample 0.179ng/ml seawater- VA Eastern Shore
HAB species. Environmental impacts include ¢ Pseudo-nitzschia spp. <10-1060 cells/ml February-September
shading, anoxia and fishkills. To date, there e Karlodinium veneficum <10-12,460 cells/ml March-September
has been only one precautionary shellfish e Cochlodinium polykrikoides <10-67,000 cells/ml June-September

closures due to marine biotoxins (Dinophysis  * Alexandrium monilatum <10-119,770 cells/ml| July-October

2002) and no HAB related human illnesses
from Virginia shellfish.

NSSP shellfish

growing area

closure level
(toxin w/in meat)

Main Toxin

Regional threshold

(cell density in
water column)

* Monthly seawater collections (March-October)

 Additional bloom response collections as needed

 Phytoplankton identification and enumeration by
microscopic and/or QPCR analyses

(ODU, VIMS, VDH)

e ELISA tests of seawater samples as initial screening

e LCMS-MS analyses of shellfish samples

e Growing area closure/reopening issued following
National Shellfish Sanitation Program criteria
and Virginia Biotoxin Contingency Plan
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Inland Freshwater HAB Monitoring

e 2010-2016 survey of 67 lakes and reservoirs for
initial characterization of plankton composition and
presence of potential HAB species (VDH, ODU)

* |dentification of at least one potentially toxic

cyanobacteria species in a majority of lakes
(Marshall 2013, 2014)

Virginia Lake Survey
20102016,
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e Coordinated bloom response and sampling with
regional lake managers and HAB taskforce

 Phytoplankton identification and enumeration by
microscopic analyses

 ELISA micro-titer and strip tests of water column
and/or surface scum samples

Phytoplankton
analysis

Notify appropriate
ies/stakeholders

Biotoxin assa
Increased spatial/temporal (ELISA) on

frequency of water sampling water/plankton
sample

Assess spatial extent of bloom
based on HAB distribution

Confirmed illness reported

Virginia

Shellfish Biotoxin

Biotoxin assay (ELISA) on
shellfish samples

Collection of shellfish from

: shellfish/ seawater
growing area

Biotoxin assa y (LCMS-MS) or
other NSSP approved method
on shellfish samples

Closure of shellfish
growing area

shellfish from

Notify public health,

appropriate local and federal
3 )

sed spatial/temporal
fq yfwt sampling
to s bloom status

procedures

Anabaena spp. saxitoxin, anatoxin-a

Aphanizomenon flos-aquae

anatoxin-a

Cuspidothrix issatschenkoi anatoxin-a
Cylindrospermopsis raciborskii cylindrospermopsin

Microcystis aerguinosa microcystin

Planktothrix isothrix microcystin

cylindrospermopsin

Virginia Recreational Water Guidance for
microcystin and Microcystis blooms
e Developed and adopted in 2012 by VDH DEE to

guide public health decisions

Repeated collection of

samples as necessar %

Repeated collection of

Toxin concen trations
over NSSP thresholds

5,000 to <20,000 Microcystis
cells/mL

Local agency notification; initiate bi-weekly water
sampling

20,000 to 100,000 Microcystis
cells/ml

Public notification indicating a harmful algal bloom is
present in recreational water; initiate weekly sampling

e >100,000 Microcystis cells/ml,
or

e >6ug/L microcystin
concentration,

or

e Blue-green algal “scum” or
“mats” on water surface

Immediate public notification to avoid all recreational
water contact where bloom is present; continue weekly
sampling

Contingency Plan

oxin concentratio
shellfi h meat be I
NSSP thresholds for 2
samples collected > 7
days apart

ATTENTION

POTENTIALLY HARMFUL ALGAE
HAVE BEEN DETECTED

Water quality is being monitored
to determine if health risks may be present

* Avoid swimming and wading in areas where surface scum is present
» Keep away children, pets, and animals, who are more likely to swallow water
* Thoroughly wash skin with dean fresh water after contact

SOME ALGAE MAY CAUSE ILLNESS
Call your doctor or veterinarian if you or your animals
experience iliness or signs of poisoning.

thoroughly cleaning the fish, discarding the carcass & guts, &

Report aigal bicome and lineccec to VDH Hotiine: Call your Local Health Department.

888-238-6154

WARNING

HARMFUL ALGAE PRESENT

PEOPLE AND ANIMALS SHOULD AVOID SWIMMING
AND WADING UNTIL FURTHER NOTICE

EXPOSURE TO ALGAL TOXINS MAY CAU

C your doctor or wi errlarl
dden mxpl ned sickness orlg fpms g

While fish consumption is not affected by toxic algae
ou

Report algal bioome and Nineccec 1o VDH Hotline Contact your Loocal Health Department

888-238-6154

EALe P8 ALGAL BLOOM SURVEILLANCE MAP
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. _ Fish/invertebrate z
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mortality z
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Dinophysis spp.>0.5/ml
Karlodinium veneficum >500/ml
Pseudo-nitzschia spp. >500/ml

Cochlodinium polykrikoides >500/ml
Alexandrium monilatum >500/ml

Bloom history:

Cyanobacteria blooms are annual occurrences
in several smaller lakes and ponds primarily
during summer months. Public notifications
and warnings have been posted related to
Microcystis and Plankthothrix blooms (2013-
2016).

2016 Freshwater Blooms

 Anabaena circinalis — July, max 9500 cells/ml
e Fuglena sanguinea — July, >20 OOO ceIIs/mI
-first report of bloom R R S e
In Virginia
-negative for
euglenophycin
(Zimba Texas A&M CC)

e Microcystis aerugmosa/ M. wesengergii
-blooms in multiple lakes/ponds-July-August

-cell densities 103 — 10’ (including surface scum)
-Woodstock Pond- Advisory posted 8/15-12/15
-Microcystin concentrations in water 0.15->10ppb
with highest levels in surface scum 1.84->10ppb

Two fishkills associated with A. monilatum blooms
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Ongoing and upcoming work:
 Refining threshold advisories
for regional bloom species
e Expanding biotoxin screening
of ASP and DSP in coastal

waters

e Deployment of sentinel
shellfish/ SPATT proxies for
toxin surveys

e Continued investigation of
lethal/non-lethal effects of
Cochlodinium/A. monilatum to
fish and invertebrates

e Coordination with
NOAA/NASA to incorporate
remote sensing into bloom
prediction

Ongoing and upcoming work:
e Review and adopt EPA draft
recreation advisories for

microcystin and
cylindrospermopsin

e (USEPA 2016)

* Refining threshold
advisories for regional
bloom species- beyond
Microcystis.

e Expanding screening (ELISA)
of microcystin,
cylindrospermopsin,
anatoxin-a, saxitoxin

 Collaboration with state
partners to utilize
continuous monitoring and
modeling into bloom
prediction to allow for faster
response
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