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Outline 
 Describe blue-green algae and harmful algal blooms 

(HABs) 

 

 Discuss recent HAB events and outbreaks 

 

 Explain and describe HAB reporting and surveillance 



Blue-Green Algae 
 Also called cyanobacteria 

 

 Photosynthetic bacteria 

 

 Natural part of aquatic environment 

 

 Concentration can vary widely  

 Depends on season and location 

 Thrive in warm, shallow, nutrient-rich water 

 

 

 



Harmful Algal Blooms 

 Increase in nutrients can lead to sudden, rapid growth of blue-
green algae, a “bloom” 
 May be due to fertilizer runoff and an increase in nitrogen and 

phosphorus 

 
 Harmful algal blooms occur when blue-green algae produce 

toxins that may adversely affect humans, animals, and the 
environment 
 

 Microcystis is a common type of cyanobacteria present during 
HABs 
 Produces microcystin toxin 
 Other types of cyanobacteria and toxins (saxitoxin, anatoxin-a, 

cylindrospermopsin) may be present 

 



Harmful Algal Blooms 

 Blooms may appear as scum, or green paint on surface, 
though not always visible 

 

 May produce foul odor 

 

 May contribute to fish kills and habitat destruction 
due to depletion of oxygen 

 

 Toxins can cause a variety of symptoms in humans 
 May affect the skin, liver, GI tract, and nervous system 











Cell Density guidelines/risk levels 
•  World health organization has provisional guidelines for drinking water and 
recreational water exposure 
 

•  No US federal guidelines, criteria, standards, or regulations in drinking water 
or ambient recreational water 
 



Algal-Bloom Associated 
Outbreaks 

 Reported to CDC Prior to 2009 

 Hawaii 1981 

 New Hampshire 2001 

 Nebraska 2004 (2 separate outbreaks) 

 Florida 2007 



Algal-Bloom Associated 
Outbreaks 

 Reported to CDC 2009-2010 

 11 total outbreaks 

 New York, Ohio, and Washington 

 Occurred in summer months (June, July, August) 

 All associated with recreational activities at freshwater 
lakes 



Algal-Bloom Associated Outbreaks 

 61 cases of illness, 2 hospitalizations, 0 
reported deaths 

 

 66% < 20 years of age 

 

 8 of 11 outbreak investigations included 
detection of algal toxins 

 

 



Algal-Bloom Associated Outbreaks 
 Symptoms can develop quickly, from minutes to 

hours after exposure   
 

 Symptoms were wide-ranging 
 General (fever, fatigue, aches, weakness, dizziness) 
 Gastrointestinal (abdominal cramps, vomiting, 

diarrhea) 
 Dermatologic (skin irritation, rash, sores) 
 Respiratory (cough, wheezing, shortness of 

breath) 
 Neurologic (confusion, tingling) 

 
 



Kansas 2011 
 38 water bodies with a confirmed HAB in 2011 

 

 34 reports of human and animal health events 
associated with HABs in 2011 

 5 dog deaths 

 13 human cases, 2 hospitalizations 



Algal Bloom- Ohio 2014 
 Near Toledo, Ohio 

 

 Contaminated water supply 

 

 Aug. 1:  microcystin toxin detected at water treatment 
plant.  Aug. 2:  advisory issued.  Aug. 4:  advisory lifted 

 

 “Do not consume” advisory – affected an estimated 
450,000 people 



Algal Bloom- Ohio 2014 
 Residents banned from using water (drinking, cooking, 

bathing) 

 

 Affected restaurants, hospitals, dentists/doctors offices 

 

 Police/Fire departments called in to set up distribution 
centers 

 

 Within 12 hours of advisory, cases of water were sold out 
within 75 miles of Toledo 

 



Aerial view of western Lake Erie and the bloom near Toledo, OH 





HAB Surveillance 
 
 Increased surveillance is needed to: 

 
 Determine risk associated with exposure to blue-green algae 

 
 Link cases of illness with the environmental event 

 
 Characterize HAB events, illnesses, and outbreaks 

 
 Determine if HAB events are changing in frequency or geographic 

distribution 
 

 Inform public policy and prevention efforts 
 
 Refine definitions of HAB events and HAB-related illnesses 

 
 



Challenges of surveillance 

 Cross-disciplinary nature of HABs means multiple 
state agencies could be involved (EPA, DPH, DNR, Ag) 

 

 Transient nature of contamination 

 

 Limited testing 

 



Challenges of surveillance 

 Under reporting 

 

 Limited illness severity/non-specific symptoms 

 Cases of illness are difficult to confirm in the absence of 
clinical diagnostic tests and rapid sample tests 

 

 Establishing case definitions 

 



Surveillance in Illinois 
 Illinois EPA has been working on HAB events for several years 

 

  Developed a statewide HAB program beginning in 2013,  
 Consists of routine observation and sample collection  

 

 Sites: 
 30 Lake County beaches 

 3 Fox River sites 

 40-45 lakes across Illinois 

 

 Respond to events:  Blooms/scums observed during routine 
monitoring or reported by the public 

 



Surveillance in Illinois 
 If you suspect that blue-green algae are blooming on 

your lake, or a public lake you've visited, you can report 
it via the Illinois EPA HAB webpage 

 

 Report form captures the environmental event 

 Includes space for bloom location, size, and various 
characteristics (odor, color, etc) 

 Pictures of bloom can be uploaded 

 

 







IDPH’s Role 
 Looking to expand surveillance to capture human and animal 

illnesses associated with HABs 
 

 Coordinating with Illinois EPA to respond to HAB events and 
may collect additional information as needed 
 

 IDPH will work to increase awareness and coordinate with other 
partners, including: 
  Medical providers 
 Veterinarians 
 Local health departments 
 Beach and lake associations 
 Other state agencies 

 
 



CDC’s Role 
 CDC is implementing a reporting module on NORS- 

the National Outbreak Reporting System 

 

 Several states will input data on HAB events and 
illnesses associated with HABs 

 

 Will establish a national surveillance system for HABs 

 



Future Needs 
 Clinical diagnostic tests to assess algal toxin exposures (e.g. 

urine) 

 

 Rapid and affordable water sampling tests 

 

 Federal guidelines to inform HAB definitions and exposure 
assessments 

 

 Resources/capacity within state and local health 
departments for surveillance, monitoring, investigation 
and reporting 
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