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Why are Harmful Algal Blooms (HABs) a 
Problem in California

 HABs create significant water quality issues
 HABs increasing worldwide, California and Bay Area

• Increasing water temperatures
• High nutrient concentrations
• Drought – less water, low flows

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


Freshwater - Cyanobacteria
(Blue green algae)

 Most common freshwater HAB in California
 >3 billion years old = very adaptive
 Bacteria that photosynthesize
 Some can produce toxins (skin, liver, nerve)



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



Microcystis

 Most common toxic cyanobacteria
 Produces microcystins
 Microcystin human health thresholds

• OEHHA recreation =  0.8 ug/L 
• USEPA drinking water = 0.3 ug/L
• Draft USEPA recreation = 4.0 ug/L



Where are they?

Rivers and streams
Wetlands

Lakes

Estuaries Marine waters



Beneficial Use Affected 
Fishing

Above:  Iron Gate Reservoir

Right: Pinto Lake



Thomas B Dunklin Gallery August 26, 2007

Swimming – Contact Recreation

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


Oaks Arm, Clear 
Lake 

Non-Contact Recreation

Pinto Lake, Watsonville



Aquatic Life/Wildlife

Pinto Lake, Watsonville CA
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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 

Drinking Water



Irrigation



OEHHA
Fact Sheet

Klamath 
Basin

Clear Lake

San Francisco Bay area/Delta

Pinto Lake/Monterey Bay

Southern California
Prymnesium “Golden algae”

Revision of Office of 
Environmental Health 
Hazard Assessment 
(OEHHA) Fact Sheet 
(2012)

Areas in California with 
Recurrent Toxic Algae Blooms 



Freshwater Impacts to Marine Waters 
Pinto Lake 

Monterey Bay

X- sea otter

*Pinto Lake



East Bay Lakes Prior to 2014



2014

3 Dog Deaths

Closed to Swimming



2015- 2016

Closed to Swimming

Closed to Swimming
2015 150,000 ug/L microcystin

Closed to Swimming
Drinking BU

Closed to Swimming

Closed to Swimming

1Dog Death



Statewide Strategy to 
Address Freshwater HABs

To assess, 
communicate, and 
manage freshwater 
HABs in a collaborative 
fashion statewide



Partnership of state, federal, and local agencies, 
tribes, and non-governmental organizations

Under the overarching guidance of the 
California Water Quality Monitoring Council

California Cyanobacteria and HAB 
Network (CCHAB)



Decision Tree and narrative to guide posting and 
de-posting health advisories at water bodies

Cyanotoxin 
Trigger Levels 
for protection 
of human health

Signage 
for posting 
water bodies
• In English and Spanish
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Decision Tree Guides Posting



SWAMP Guidance Documents
 Field sampling

• SOPs for sampling cyanobacteria and cyanotoxins
• Health and safety recommendations

 Laboratory analysis
• SOPs analysis of cyanotoxins (anatoxin a, 

cylindrospermopsin, saxitoxin and microcystins)
• Performance based QA system for cyanotoxins



Cyanobacteria Assessment Network



Satellite Basics

 Flyover every few days
• Swath 1,150 km wide

 Spatial resolution is 300m x 300m (per pixel)
 Satellite analyzes light absorption signature in each 

pixel at key spectral bands
 Can estimate concentrations separately for:

• Total algal biomass
• Cyanobacteria
• Non-cyanobacteria

 All cyanobacteria 
 Not toxins 225 

meters



Satellite imagery and real time notification (SFEI)

 Retrieve and process imagery created by satellite
 Notify contacts in real time when imagery indicates 

a bloom
 Respond to requests for follow-up information



 Large lakes – OLCI (launched February 2016)
• Previous satellite MERIS with same resolution (2002 – 2012)

 Small waterbodies – Sentinel-2 and Landsat 8
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Satellite Imagery



Lakes with MERIS Satellite Coverage



Harmful Algal Bloom Portal

www.MyWaterQuality.ca.gov

California Water Quality Monitoring Council 27
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Remediation methods
 Cyanobacteria specific algaecide
 Reduce nutrients (primarily P, N can also be important)

• Source reduction
• Wetlands – “Floating Islands”
• Inhibit nutrient fluxes from sediment 

 Mix and destratify water column
• Temp goes down, eliminates thermocline
• Oxygen in sediment goes up binds phosphorus
• Algae mixed out of photic zone

 Reduce residence time/flushing



The End

Region 2: Point of contact 
for bloom events

Carrie Austin
caustin@waterboards.ca.gov

mailto:caustin@waterboards.ca.gov




Satellites- What They Can’t Do

 Cyanobacteria blooms can be detected but…
• Clouds block images
• Screening tool

 No direct comparisons to HAB thresholds
 Values are estimates (NOAA recommends +-15% 

uncertainty)
• Estimates all cyanobacteria (including non-toxin 

producers)
• Doesn’t measure toxin levels
• Less confidence with data for lowest algal densities
• False positives can occur
• Limited to large lakes (currently)



Satellites- What They Can Do

 Cyanobacteria blooms can be detected and…
• Provide understanding of bloom conditions from 2002-

2012
 Identify trends and severity of blooms 

• Data can help understand bloom drivers, management
• Monitor ~150 waterbodies in CA at once
• Inform public about changing bloom status and location
• Communicate data to help guide event response 

monitoring by:
 Waterbody managers
 County public health officials
 Regional Board/SWAMP 

Bev needs YOUR 
contact 
information!



Mission
• Work towards 
 A comprehensive, coordinated program 
 To identify and address 
 Causes and impacts of HABs

Cyanotoxin Voluntary Guidance
• Framework 
• Interpret monitoring data 
• Communicate risk 

CCHAB MISSION
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