Monitoring Harmful Algal Blooms on
Cayuga Lake

( By NathanielLauner, Outreach Coordinator )
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What are Harmful Algal Blooms (HABS)?

Commonly referred to as algae, the organisms that form these blooms are actuallgnobacteria

Cyanobacteriaare a natural part of the aquatic community in lakes, ponds, and oceans around the world.

Cyanobacterigproduce naturalchemical compounds~yhose purposes are poorly understood, and some
of these compounds are toxic to humans and other animals. This is what makes a blbammful.

Certain conditions can promoteyanobacteriapopulation growth, and rapid growth can lead to the
formation of a bloom.

H: Harmful
- Toxins, economic, aesthetic,
ecological
A: Algal
- Freshwater HABs refer to
cyanobacteria. Not true algae.
B: Bloom
- Proliferations of cells, dense
concentrations

Microscopic view of cyanobacterig
Dolichospermum
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Cyanobacteria

Cyanobacteria are ancient organisms, dating ba8I5 billionyears ago.
-they are the oldest knownoxygen producing organisms responsible for our current oxygen rich
atmosphere!

There are many different taxa of cyanobacteria.

Dolichospermunz Can fix nitrogen from the
atmosphere into a bicavailable form. Also can produce
the microcystin toxin.

Microcystisz Produces the toxinmicrocystin, for
which the EPA set health advisories for drinking water
and nonpotable water that have been adopted by the
New York State Department of Health as safe limits.

Safe Drinking Water Limig 0.3 ug/ Lof microcystin

/‘ Safe Recreation Limig 4 ug/ Lof microcystin
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Blooms

Cyanobacteria are present in the lake ashatural part of the aquatic community.

Blooms are therapid growth of cyanobacteria populations, concentrated to a local area.

The factors that promote thisrapid population growth are still SEASONAL SUCCESSION OF
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Cyanobacteria growth increases at higher water temperatures.
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High nutrient inputs, specifically phosphorus and nitrogen,

have been shown to promote cyanobacteria growth. DIATOMS

ABUNDANCE

Still, calm, and stratified waters facilitate the formation of
blooms.

(1T xAOAOS8

JAN pER MAR spr MAY N JUL auG SEF oo NOY pEC

WWW.communityscience.org

Paerl H. W., & Paul, V. J. (2012). Climate change: links to global expan

info@communityscience.org of harmful cyanobacteriaWater research46(s), 13491363,



The Role of Nutrientsz A Factor

we can control
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Why focus on phosphorus?

A Soluble reactive phosphorus is a decent surrogate for
bioavailable phosphorus.

A Phosphorus is the limiting nutrient for the majority of
freshwater autotrophs.

A An overabundance of bioavailable phosphorus can lead to
eutrophication and has been associated with the
proliferation of cyanobacteria blooms.

Major Findings:
A SRP concentration correlates with
land use type.
A SRP concentrations are higher in the
northern half of the watershed.

A SRP concentration is higher under
storm water conditions.
I — ] .

Yawger Creek Deans Creek Salmon Creek Fall Creek Six Mile Creek
m Baseflow SRP = Stormwater SRP

Cayuga Lake Watershed
Land Use Map

N
A NLCD Landcover Classification Legend (2011)

W 11 Open Water 41 Deciduous Forest
21 Developed, Open Space El 42 Evergreen Forest
S Bl 22 Developed, Low Intensity 43 Mixed Forest
)3 -y i Yawger Creek Bl 23 Developed, Medium Intensity 81_Pasture Hay
3 Bl 24 Developed, High Intensity Bl 82 Cultivated Crops
31 Barren Land 90 Woody Wetlands
12, 51,52, 71,72, 74 Other 95 Emergent Herbaceous
Wetlands

Legend Areas and Land Use Percentages
Monitored Cayuga Lake Watershed - 794 square miles
Sub-watersheds 7% Developed (21,22, 23, 24)

— Major Tributaries  26% Forest (41, 42, 43)

56% Agriculture (81, 82)

1% Other (1,31, 90, 95)

Over a dozen volunteer groups partner with the
Community Science Institute to monitor labeled
streams at 171 locations draining 532 square
miles (67%) of the Cayuga Lake Watershed.
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HABs on Cayuga Lake
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-+ In 2014there were only2 suspicious bloom notifications and.bloom was confirmed
to be cyanobacteria by the NYSDEC.

—+ In2012he NYSDEC made/ suspicious bloom notifications, confirme®
cyanobacteria blooms, and identifie@ blooms to have high toxin levels.

The Cayuga Lake Harmful Algal Bloom Monitoring Program was formed.

In 2018he Cayuga Lake Harmful Algal Bloom Monitoring Program documen#l
confirmed cyanobacteria blooms23of which were identified to have high toxin levels.

It is impossible to say how much of this increase is due to improved monitoring. Nevertheless, it
appears that the frequency of blooms is increasing on Cayuga Lake.

WWW.communityscience.org

New York Departments of Environmental Conservation, Health, and Agriculture and Markets. (2018).
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Cayuga Lake HABs Monitoring Program

The Cayuga Lake HABs Monitoring Program is operated by a consortium of three organizations: Commu
Science Institute (CSl), Cayuga Lake Watershed Network (CLWN), and Discover Cayuga Lake (DCL).
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The purpose of the program is to:
1.Provide timely information and hazard warnings to the users of Cayuga Lake

2.Develop information about the occurrence of HABs, which may be useful in future responses and
long-term mitigation of cyanobacteria blooms on Cayuga Lake.

The program receives no funding from the state, and is entirely supported by local municipalities, donations, and gral

WWW.communityscience.org

info@communityscience.org



Volunteer Driven Program

HABs Harriers attend a cyanobacteria identification and sampling training, provided by CSI and the NYS
prior to the monitoring season.

The program works through a lakavide network of volunteers, titled HABs Harriers, who monitor sections
of the shoreline every week from July through October.

If a volunteer observes a suspicious bloom, they record the location, take pictures, and collect a sample |
be transported to the Community Science Institute lab for analysis.

Over 75
volunteers

in the first
year!

WWW.communityscience.org
info@communityscience.org



