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• Formerly known as “Blue Green Algae”

• Marine or freshwater. Oceans, rivers, lakes  
and reservoirs.

• Naturally occurring water borne bacteria, 
produce oxygen. Why our atmosphere has 
oxygen in it.

• Occur when excess nutrient loads including 
Phosphorus and Nitrogen.  Dense mats are  
called “blooms”.

• Some produce toxins – skin, liver and neural   
that are harmful to health.

• Harmful Algal Blooms is the term given to     
these mats that produce cyanotoxins.

WHAT ARE CYANOBACTERIA?



CYANOBACTERIA IMPACTS
• As blooms die off, they deplete 

oxygen, leading to fish kills

• Blooms create questions about 
safety of being in the water.

• Strong odor, visually unpleasing. 

• Bloom proliferation leads to reduced 
sunlight in water column, impacting 
plant growth

• Create increased costs for drinking 
water systems that have to filter for 
cyanobacteria and treat for their 
toxins.
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• Exposure occurs when cyanotoxins are 
ingested through water, blooms, fish.

• Can cause illness and death in animals 
and humans.

• Can’t be detected except through lab 
analysis, some field kits detect 
presence.

• Blooms don’t always produce 
cyanotoxins, clear water isn’t always 
cyanotoxin free.

• Require special treatment to be 
removed from drinking water.

• California has developed 
recommendations for waterbodies 
with cyanotoxins.

WHAT ARE CYANOTOXINS?



CYANOTOXINS’ IMPACTS
ANIMAL 
DEATHS



Surface Water Public Water Systems, Clear Lake

Clear Lake surface 
water serves 70% 

of Lake County 
residents.

CYANOTOXINS’ IMPACTS
DRINKING 

WATER



CYANOTOXINS’ IMPACTS

EXPOSURE



CYANOTOXINS’ IMPACTS
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FISH CONSUMPTION



-from CA 
OEHHA, 

2012

CALIFORNIA CYANOTOXIN GUIDELINES



CYANOTOXINS



CLEAR LAKE CYANOBACTERIA
MONITORING PROGRAM

• Began 2014, 2 Tribes wanted more 
info on blooms, realized they had to 
do it.

• Big Valley Band of Pomo Indians, Elem 
Indian Colony already had established 
water monitoring programs and 
QAPPs so added this element.

• Initially used EPA Clean Water Act 106 
funds to pay for time and lab analysis.  
Other funding used in the program: 
CalEPA EJ, BIA Water Resources, GAP, 
US Fish and Wildlife. 11



CONTINUALLY DEVELOPING PROGRAM
2014 
• Formed Clear Lake Cyanobacteria Task Force, has continued to meet 

quarterly 
• Focused on Microcystin levels at 8 shoreline sites– used Abraxis

Algal Toxin strips
2015 
• 18 shoreline sites
• Cyanobacteria cell identification 
• Analyzing for Microcystin, Anatoxin-a, Cylindrospermopsin, Saxitoxin

2016
• Began monitoring toxins in drinking water systems
• Using Fluorometer to get chlorophyl-a/phycocyanin levels for TMDL
• Microcystin analysis at every site and every sampling event



CONTINUALLY DEVELOPING PROGRAM
2017 
• Expanded sites to a few creeks and 

other waterbodies in Lake County
• Began sending samples for qPCR 

analysis (quantifying toxin producing 
genes)

2018
• Analysis of fish and shellfish for 

Microcystin
• Began collaboration with CA DWR to 

get water samples from interior of 
lake



CLEAR LAKE CYANOTOXIN MONITORING 
LOCATIONS

• Choose locations 
that are Tribally 
important

• Do monitoring to 
coincide with 
important Tribal 
uses of the water

• Inform other Tribes 
and the public 
about the results



PROCESSING THE WATER SAMPLES

Testing for presence of 
microcystin with Abraxis
recreational test strips 
(measures to 10ppb)



EDUCATING THE PUBLIC 
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ONE OF SEVERAL 
ADVISORIES PUT 
OUT BY TRIBES ON 
CLEAR LAKE IN 
2017



RESEARCH
Evidence of 
bloom and 
low toxin 

levels

No evidence 
of bloom 
and caution 
toxin levels

μg/L μg/L



Collecting Chlorophyll-a and Phycocyanin 
Measurements for the Nutrient TMDL

• Lowest (green 
cells) and highest 
(red cells) 
phycocyanin 
measurement per 
site in 2016

• Ratio of 
phycocyanin to 
chlorophyll-a.  
59% of time 
when ratio is 
below 1.0, toxin 
level is No Detect

RESEARCH



ANALYZING FOR MICROCYSTIN IN 
DRINKING WATER



NON POINT SOURCE MANAGEMENT
REDUCES 
NUTRIENTS 
AND 
IMPROVES 
WATER 
CHEMISTRY 
TO CONTROL 
BLOOMS



SUMMARY
• Be proactive to protect your waters if you suspect blooms

• Both USEPA and the CA State Water Resources Control 
Board have programs and funding that can help develop 
monitoring programs

• Tribes in Northern and Central California have strong 
monitoring programs, reach out for assistance

• Conduct research, collaborate, educate the public, take 
action on watershed management and help create policy to 
protect your waters
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Recreation, Tribal 
traditional uses, 

fisheries, drinking 
water impacts
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