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Freshwater Cyanobacteria 
 What are they 

 Designated Uses affected  

 Challenges related to evaluating cyanobacteria 

 National snap shot 

 Highlights of some state programs 
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Cyanobacteria 

 >3 billion years old  

 Occur in most waterbodies,  

 Exist as single cells or as colonies 

 Photosynthesize 

 Some species have heterocysts (can fix nitrogen) 

 Some can produce toxins 
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Anabaena 
Aphanizomenon 

Lyngbya  
http://www.nioz.nl/press_releases.html 



Cyanotoxins 
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Source: Graham, Loftin, Meyer, 2008.  USGS SIR 2008-5038. http://pubs.usgs.gov/sir/2008/5038/pdf/SIR2008-5038.pdf 



Cyano HABs 
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Copco Reservoir, Klamath River  



Designated Uses Affected 

Pinto Lake, Watsonville CA 

Aquatic Life / Ecological 
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Karl Havens ISOC-HAB Ch. 33 
 

Aquatic Life / Ecological Impacts 
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Aerial Image from Google maps;  fly in photo from 8/12 presentation by Amy Little, CDPH 

Eastern, Oaks Arm Clear Lake  

Designated Uses Affected 
Drinkable? 

Courtesy of Lake County Public ArcGIS records 

WT

P 

Taken from  presentation by Amy Little, CDPH, Aug 2012. 

Clear Lake, CA 



Designated Uses Affected 

Above:  Iron Gate Reservoir 

Left: Pinto Lake 

Fishable? 



Thomas B Dunklin Gallery  August 26, 2007 

Designated Uses Affected 
Swimmable? 

http://www.thomasbdunklin.com/gallery/AerialAlgaeDams/Algae_swimmer_close_082607_tbd?full=1


Oaks Arm, Clear Lake  

Designated Uses Affected 

Recreational Uses 

Pinto Lake, Watsonville 



Impacted Beneficial Uses 
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Aquatic Life  
COLD, WARM, SPWN, 

MIGR, EST, MAR  

Drinkable 
MUN, GWR 

Swimmable 
REC1, REC2 

Fishable  
SHELL, COMM  

Other  
WILD, AGR/IRR 

Water Quality (DO, 

OM, nutrients, light) 

 

Food web impacts: 

• Macro-invertebrates 

• Fish and shellfish  

• Otters 

DW sources 

impacted - 

surface  and 

Groundwater 

 

DW 

Treatment 

required 

Swimming 

(Ingestion and 

Dermal)  

 

Jet skiing,  

air boating  

(inhalation) 

 

 

Sport and 

commercial 

fishing and 

consumption 

limited  

(Fish, shellfish) 

 

Fisheries and 

aquaculture 

(taste,  odor, 

texture) 

Animal Deaths  

• livestock  

• wildlife  

• Pets  

• birds   

 

Agriculture 

• Water intakes 

fouled 

• Toxins in 

irrigated produce 
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Challenges: 

Monitoring –  

objective & approach  

Analytical 

Methods  
  

Communication 

& Management 

Policies 

&  

Programs 

Toxicology & 

Criteria/Action Levels 

Ecology 

Occurrence 

Documentation 



Guidance and Regulations 
 WHO Guidance values for recreational exposure (relative probability 

of acute health effects) 
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Relative Probability of 

Acute Health Effects 
Cyanobacteria (cells/mL) 

Microcystin-LR 

(µg/L) 
Chlorophyll-a (µg/L) 

Low < 20,000  <10 <10  

Moderate 20,000-100,000 10-20 10-50  

High 100,000-10,000,000 20-2,000 50-5,000  

Very High > 10,000,000 >2,000 >5,000  

 U.S. federal guidelines –  

• no water quality criteria or regulations   

• CCL3 listed microcystin-LR, anatoxin-a, and cylindrospermopsin 

 



How widespread are Cyanobacteria? 
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EPA’s 2007 National Lake Assessment 

Integrated Photic Zone – Total Cyanobacteria (USGS) 



What are others doing? 

 Kansas 

 Oklahoma 

 Washington 
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Kansas 
Dept of Health & Environment 

On-line reporting system for: 

 Bloom observations 

 Human  and Animal illnesses  

Web page - http://www.kdheks.gov/algae-illness/index.htm  

 Current status (list of Advisories and Warnings plus mapping) 

Weekly news release (coordinated with KWP&T and ACOE) 

 Kansas Health Alert Network Distribution 

 Toll free HAB Hotline 

 Facebook  postings (“Odin” ) 
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KDHE Facebook Postings 
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Oklahoma 

 Pre-2011  -  

 State had no guidance 

 US ACOE used WHO 
guidelines (2003) 
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 2012 –   

   Emergency  Act - 

Oklahoma SB 259 

signed into law   
https://www.sos.ok.gov/documents/le

gislation/53rd/2012/2R/SB/259.pdf   



Oklahoma - SB 259 for Rec waters  

 Objective - Allow public to check the water quality, as it 

adversely affects human and mammalian animal health 

 

 Waters managed by state or federal agencies or entities 

 Advisories based on WHO moderate/high probability;  

 CyanoHAB   ≥ 100,000 cells/ml;  microcystin ≥ 20 ug/l 

 Post signs at major access points 

 Identify where information on water quality is available  

 develop /maintain website:  www.checkmyoklake.com   

 written information for the public -  available on location 

 provide educational material and information to physicians, hospital 

personnel, and local health 
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OTRD 

written 

information 

for the 

public 



Washington 
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http://www.doh.wa.gov/Portals/1/Documents/4400/334-177-recguide.pdf 

Washington 



Washington 
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Washington 
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Summary 

Monitoring –  

objective & approach  

Analytical 
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& Management 

Policies 

&  
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Toxicology & 

Criteria/Action Levels 

Ecology 

Occurrence 

Documentation 


