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Acronym time: HABs
H: Harmful
production or potential to produce 
toxins

A: Algal (ish)
(freshwater HABs refer to 
cyanobacteria, not truly algae)

B: Blooms: 
proliferation of cells, dense 
accumulations/concentrations

Presenter
Presentation Notes

Accumulations in dense concentrations can form scums, thick mats– most dangerous – concentrated toxins
Blooms can take many forms: 
lakewide – fill an entire body of water
widespread – multiple isolated pockets in many different areas
small – localized to small areas near/on shore 
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Cyanobacteria
(a.k.a. Blue-green Algae)
• Present in nearly every aquatic environment
• Prokaryotic bacteria, numerous types/forms
• Contain chlorophyll and blue-green

pigments (phycocyanins)
• Highly specialized and competitive:

• gas vacuoles (moderate buoyancy)
• fix nitrogen
• produce toxins

Anaebena – Cayuga Lake, July 2017

Presenter
Presentation Notes
Nothing new:
Cyanobacteria – prokaryotic (no nucleus) organisms been on earth for billions of years

Main three: Annie, Fannie, Mike - Anaebena (Dolichospermum), Aphanizomenon, Microcysitis
Others: Nodularia, Woronichinia, Gleotrichia 

Documented in NY lakes for decades, early 1900s Birge and Juday, etc
Question is why do they seem more prevalent now (will get back to)

Some have gas vacuoles – Microcystis
Some have the ability to “fix” nitrogen – take N2 gas from the atmosphere and convert it to useable forms (ammonia) for assimilation, growth

Nitrogen fixers are called diazotrophic – Anabaena, Aphanizomenon 
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Characteristics of HABs: 
Know it when you see it

DEC Harmful Algal Blooms webpage:
http://www.dec.ny.gov/chemical/77118.html

Spilled Paint Pea soup

Streaks Dots/clumps

Avoid exposure!
Keep children and pets away 

from scums or discolored water

Presenter
Presentation Notes
Correct visual assessment is very important

Great resources available at NYDECs website, EPA, health dept.

Where it gets tricky:
Impossible to tell if a bloom contains high levels of toxins or not from visual assessments, so the important thing is to avoid exposure!

http://www.dec.ny.gov/chemical/77118.html
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Algae, Cyanos need Nutrients and Light to 
Thrive
• Lakes that have higher nutrients 

are more likely to have HABs
• HABs are present in low nutrient 

waterbodies too (Finger Lakes, 
Lake Placid)

• Causes not fully understood
• Some low P systems bloom, 

some high P systems don’t 
bloom

• Interannual variability within 
lakes
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Three Main Toxins
Microcystins (liver toxin)
• Most common toxin in New York
Anatoxins (nerve toxin)
• Potentially fatal to dogs
Lipopolysacharides (endotoxins)
• Skin irritants and allergens
• Produced by most cyanobacteria
Others

Presenter
Presentation Notes
Generally microcystin is the toxin routinely analyzed: (1) produced by many types of cyanobacteria, (2) we have tests that can detect MC at low concentrations,  (3) other toxins are difficult to sample/analyze

Toxins are secondary metabolites

Others:
Cylindrospermopsin
Saxitoxins - paralytic shellfish toxin (PST)
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Routes of Exposure
1. Consumption:

• drinking water, incidental 
swallowing (recreation)

2. Inhalation:
• sprays, aerosols created during 

household use or recreation
3. Dermal exposure:

• skin contact during swimming, 
fishing 

Presenter
Presentation Notes
How do you encounter cyano-toxins?

Drinking water directly from a lake is generally not a good idea: Obvious group at risk are folks you have direct intakes from home to lake with no treatment
While swimming/boating
Or handling fish, equipment covered in bloom material
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HABs and Health
• Symptoms include:

• diarrhea, nausea or vomiting; skin, eye or throat irritation; and allergic 
reactions or breathing difficulties

• If exposed to blooms/scums:
• stop using the water, rinse off yourself, children, and animals with 

clean water
• seek immediate medical assistance for symptoms consistent with 

exposure
• report any symptoms to local/state Health Department

Health department email:
harmfulalgae@health.ny.gov

Presenter
Presentation Notes
NYS DOH has great resources available for education and outreach

Contact info for DOH-blue green algae

Local county health departments are good resources too, beach closure listings etc.

mailto:harmfulalgae@health.ny.gov
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What is the DEC HABs Program?
The program consists of DEC staff who:
1. oversee HAB monitoring and surveillance activities,
2. work to identify bloom status, 
3. conduct outreach/education and communicate public 

health risks, 
4. conduct research
5. provide data, insights for the management of NY waters

Presenter
Presentation Notes
4. conduct research – occurrences, timing, distribution of HABs
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DEC HABs Program
Surveillance/sampling

• DEC works DOH, SUNY ESF and 
Stony Brook researchers for lab 
analysis 

• Sampling mostly by trained volunteers, 
DEC staff

• DEC oversees HABs and lake 
monitoring programs (LCI, CSLAP)

• Drinking water and regulated 
swimming areas (beaches) are the 
jurisdiction of DOH & State Parks
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Is the observer a 
professional?

No
(lay person)

No

Has a regulated 
swimming area been 

closed?

Yes

Does DEC HABs staff 
determine 

descriptions/imagery 
are credible/likely to 
be cyanobacteria?

No

Yes

SUSPICIOUS 
BLOOM

NO BLOOM

Collect a 
sample for 

analysis
(if possible)

BG Chla
≥ 25 µg/L 

&/or cyano majority

CONFIRMED 
BLOOM

BG Chla < 25 
µg/L

or non-cyano
majority

Microcystin
≥ 10 (open water) or
≥ 20 µg/L (shoreline) 
or high risk of other 

cyanotoxin exposure

CONFIRMED WITH 
HIGH TOXINS 

BLOOM

Bloom Report  and/or Digital 
Photos Received DEC Bloom Status Designation

Presenter
Presentation Notes
Decision tree – 
Rigorous, well defined process for determining bloom status
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Bloom Designation
No Bloom DEC staff determines that the 

report is not a HAB 

A potential bloom report is filed

Presenter
Presentation Notes
Bloom report – a description, digital photo, etc… is filed: concerned citizen, professional, anyone
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Non-HABs Examples
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Bloom Designation
No Bloom
Suspicious
Confirmed
Confirmed with High Toxins

Credible evidence indicates 
likelihood of both BGA and 
bloom conditions from visual, 
field report, other

Not (yet) verified by laboratory 
analysis

A potential bloom report is filed

Presenter
Presentation Notes
Bloom report – a description, digital photo, etc… is filed: concerned citizen, professional, anyone

Collaborative process – DEC staff, local observer
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An easy one . . .
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Bloom or no bloom?
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Bloom Designation
No Bloom
Suspicious
Confirmed
Confirmed with High Toxins

HAB confirmed by:
1. BG chlorophyll-a levels > 25 µg/l 

(interpretation of WHO 
guidance)

2. Dominance by BGA 
(fluoroprobe, microscopic 
analysis)

3. or – a regulated swimming area 
has been closed

A potential bloom report is filed

Presenter
Presentation Notes
Confirmation requires that a sample be collected submitted to a lab for analysis

If none of the three confirmation criteria are met – NOT A HAB! – something else.



18

The Difficulty of Confirmation

July 16 July 17

Presenter
Presentation Notes
Cayuga Lake this July

July 16th afternoon photo from concerned property owner
July 17th afternoon when I was able to sample

Very short lived, ephemeral sometimes makes confirmation diffucult
Actually this bloom reappeared on the 18th
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Bloom Designation
No Bloom
Suspicious
Confirmed
Confirmed with High Toxins

High Toxins confirmed by:
1. Open water microcystin

concentration ≥ 10 µg/L (ppb)
2. Shoreline microcystin

concentration ≥ 20 µg/L (ppb)

A potential bloom report is filed

For ALL categories, public advised to AVOID it and REPORT it.

Presenter
Presentation Notes
After confirmation toxin analyses are run

Microcystin used are the surrogate for cyanotoxicity presence – relatively easy analyses, low detection, relatively quick turnaround

Avoid exposure, keep kids and pets away from surface scums, seek medical assistance for symptoms consistent with exposure, report any symptoms to local/state Health Department
Report additional and on-going blooms to DEC through visual images, web page forms
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The DEC HABs Program
Education & Outreach

• Website: HABs primer, FAQs, photos, 
notifications, map, and archived data 

• Conduct presentations & trainings 
• Weekly updates: MakingWaves, Twitter, 

FaceBook
• Summary results in DEC & CSLAP reports
• NEW! Brochure and Program Guide
• Notifications sent to stakeholders:
 date, bloom status, photos, raw data, etc.

DEC Harmful Algal Blooms webpage
http://www.dec.ny.gov/chemical/77118.html

Presenter
Presentation Notes
County email lists of agency and regional staff, lake association contacts. 

Stakeholder list: this example (17 individuals) 
Lake name, blooms location
Bloom Designation
Analytical results (if available)
Algal composition
BG Chl-a
Toxins
Other necessary information


http://www.dec.ny.gov/chemical/77118.html
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HABs in New York 2012-2017

Year Suspicious Confirmed High 
Toxins Total

2012 20 29 9 58
2013 17 37 22 76
2014 19 51 23 93
2015 40 62 35 137
2016 41 95 38 174
2017 48 85 35 168

12-17 75 133 77 340
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The Finger Lakes in 2017
All 11 Finger Lakes had algal blooms in 2017

Lake 2012 2013 2014 2015 2016 2017

Otisco S C

Skaneateles HT

Owasco HT HT HT HT HT

Cayuga C C HT

Seneca HT HT HT

Keuka HT

Canandaigua HT C HT

Honeoye S HT HT HT C C

Canadice C

Hemlock C

Conesus S C C

S (Suspicious Bloom): DEC staff determined that conditions fit 
the description of a cyanobacteria HAB based on visual 
observations and/or digital photographs 

C (Confirmed Bloom): Water sampling results have confirmed 
the presence of a cyanobacteria HAB which may produce toxins 

HT (Confirmed with High Toxins Bloom): Water sampling 
results confirmed that there were toxins present in quantities 
to potentially cause health effects if people or animals came in 
contact with the water
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Measures to Address Blooms
• Support communities in developing 

avoidance language/HABs signage
• Public education, increase awareness, 

commitment to public notification
• In-lake management of symptoms 

(blooms) with physical or chemical means
• Nutrient reduction strategies, Clean Water 

Plans, development of Numeric Nutrient 
Criteria

• Enhanced Surveillance Programs
• Research
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Governor’s State of the State HABs Initiative
Western Group: Conesus Lake; Honeoye Lake; Chautauqua Lake
Central Group: Owasco Lake; Skaneateles Lake; Cayuga Lake
North Country Group: Lake Champlain at Port Henry; New York portion of Lake 
Champlain at Isle La Motte watershed; Lake George
Greater Hudson Valley Group: Lake Carmel; Palmer Lake; Putnam Lake; 
Monhagen Brook watershed, including the five reservoirs serving the Middletown 
area
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Governor’s State of the State HABs Initiative
1. Convene four Regional HAB Summits in March 2018

2. HAB Action Plan development guided by steering committees by May 2018

3. Advanced Monitoring and Research

4. Pilot Treatment Technologies
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Test your skills

YES YES

YES?

YES

NONO

NO

NO
MAYBE?

1 3

4

5 6

7 8 9

2

Which are HABs?

Presenter
Presentation Notes
Sometimes it’s difficult to tell if a photo is a bloom.

Number 6?
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Open water and shoreline blooms characterized in field by algae type

 Data compiled to help future visual assessments; 

1



image8.png







image9.emf



image1.jpg







image2.jpeg







image3.jpeg







image4.jpg







image5.png







image6.jpeg

08//A19/20/113°110-49)






image7.jpeg















27

Thank You!
Aimee Clinkhammer
Watershed Coordinator
Finger Lakes Water Hub
Bureau of Water Assessment and 
Management

aimee.clinkhammer@dec.ny.gov
315-426-7507
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