
Harmful Algal Blooms

Funding for Better Monitoring, Prediction 
and Public Notification



Presentation Outline

➢What are HAB blooms and common species with an 
emphasis on cyanobacteria

➢Characteristics that make the cyanobacteria successful

➢Problems related to toxin production related to both 
public health and the economy

➢The Florida HAB Task Force



Harmful Algal Blooms

Defined generally as overgrowths of algae in 
water, some producing dangerous toxins

➢Red Tides – marine dinoflagellates, can produce 
toxins

➢Blue-green algae or cyanobacteria, freshwater 
and estuarine systems



Microcystis Anabaena

Cyanobacteria



➢One of the earliest life forms on the planet, oldest known 
photosynthetic microorganisms 

➢The ability to process atmospheric nitrogen and render it into 
an organic form

➢Can regulate their position in the water column near the 
surface for optimal light

➢Prefer warm, nutrient-rich fresh or brackish water with 
minimal flow or turbulence

➢Produce toxins dangerous to humans and animals – at least 
46 species cause toxic effects in vertebrates, at least 15 spp in 
FL

➢Harmful algal blooms have severe impacts on human health, 
aquatic ecosystems and the economy.
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➢ Degraded water quality from increased nutrient 
pollution promotes the development and persistence 
of many HABs and is one of the reasons for their 
expansion in the U.S. and other nations.
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“climatic change may benefit various species of 
harmful cyanobacteria by increasing their growth 
rates, dominance, persistence, geographic 
distributions and activity.”







HABs and Public Health Issues



Microcystins (hepatotoxins)
> most widespread cyanobacterial toxins
> can bioaccumulate
> potentially carcinogenic

Cylindrospermopsin (hepatotoxin)
> toxic to liver and kidney

Anatoxins (neurotoxin)

Saxitoxins (Paralytic Shellfish Poisoning toxin)
> Also reported in freshwater

BMAA (neurotoxin)

Cyanotoxins



Modes of Exposure to Cyanotoxins

➢Dermal

➢Inhalation or aspiration from aerosolized 
surface water

➢Ingestion



EPA 10-day risk based drinking water guidelines.



Lee County Public Water Supply – Olga Water Treatment Plant
Supply Source is the Caloosahatchee River

Frequently shut down due to presence of cyanobacteria



Harmful Algae
Volume 1, Issue 2, June 2002, Pages 157-168

Blue green algal (cyanobacterial) toxins, surface 
drinking water, and liver cancer in Florida
Lora EFleming, CarlosRivero, JohnBurns, ChrisWilliams, Judy ABean, Kathleen AShea, John Stinn

“A significantly increased risk for HCC with residence 

within the service area of a surface water treatment plant 

was found compared to persons living in areas 

contiguous to the surface water treatment plants. “
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As an example: 

To protect swimmers, the concentration of total microcystins shall not exceed 4 micrograms per liter in a day.

To protect the recreational use, the concentration of total microcystins shall not exceed 4 micrograms per liter 

more than 10 percent of days in a recreational season.

➢ Caloosahatchee River has had documented concentrations of Microcystin of > 5000 ug/l

➢ Lake Okeechobee had a reported concentration of Microcystin of > 800 ug/l
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Environmental toxin may increase risk of Alzheimer's disease and other 
neurodegenerative illnesses
First time scientists have observed brain tangles in an animal model through 

exposure to environmental toxin

Institute for EthnoMedicine





Health Risks to Animals

➢Domestic animals and wildlife are also subject to 
poisoning by cyanotoxins

➢Dogs are particularly vulnerable due to habit of 
swimming in or drinking contaminated water

➢58% of occurrences were fatal (Backer et al. 2013)
➢ Impacts of cyanotoxins on domestic and wild animals 

is significantly under-recognized.



Status and Trends of HABs 
Nationally and in Florida

➢ Many HABs are increasing in severity and frequency, and 
biogeographical range. 

➢ The number of hypoxic water bodies in the U.S. has increased 
30 fold since the 1960s with over 300 coastal systems now 
impacted.

➢ Frequency of cyanoblooms in Caloosahatchee basin has gone 
from 2-3 blooms during the 1990s to every other year over the 
past decade.

➢ Monitoring and public health advisories have been inadequate 
often blamed on lack of adequate resources.





2016 Algae Bloom
Governor Declares State of Emergency in Three Counties





➢Delayed warnings from state 
agencies

➢ State toxicity measurements 
questioned. Readings much 
higher than state scientists 
report

➢ Lack of transparency in 
public information

➢HAB Task Force Goes 
Unfunded





Progress on Monitoring and 
Prediction of Cyanoblooms



The combined use of satellite technology with crowd sourcing provided 
a sophisticated stakeholder tool that may allow for more holistic 
management to reduce exposure risk to the public.







Florida HAB Task Force

➢Established in 1999 through legislation
➢Funded at about $1 million per year for 3 years
➢Defunded in 2001
➢Enabling statute still in effect FS 379.2271





Economic Impacts of Harmful Algal Blooms

A 2006 study shows that the economic impacts from a 
subset of HAB events in U.S. marine waters averaged to 
be $82 million/year (2005 dollars). 

However, just one major HAB event can cost local coastal 
economies tens of millions of dollars, indicating that the 
nationwide economic impact of HABs is likely much larger.

Almost every state in the U.S. now experiences some kind 
of HAB event and the number of hypoxic water bodies in 
the U.S. has increased 30 fold since the 1960s with over 
300 coastal systems now impacted.



Economic Impacts From HABs in Florida

Public Health
> $22 million lost annually

Tourism and Mitigation Costs
> $6.5 million in Okaloosa County 1995-2000

Commercial Fisheries Costs
> $18 million average annual impact (2000 dollars)

Florida Assoc. of Realtors 2015 report estimates > $500 
million increase in property values when water clarity 
increase by one foot in Lee County alone.





HAB Funding Inadequacy 



SUMMARY

➢Many HABs are increasing in severity, frequency, and 
biogeographical range. 

➢ Federal deregulation combined with diminished funding 
will increase public health risks and economic impacts.

➢Accelerated nutrient impairment of Florida waters has 
promoted HAB problems concurrent with rapid growth 
and static or decreased funding support.



Summary continued

➢ Advances in prediction and monitoring tools should 
be integrated into actionable policy.

➢Reinstating and adequately funding the Florida HAB 
Task Force would be a significant step toward 
development of quantitative criteria for better 
monitoring and public notification.












