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Cyanobacteria Impacts

 Bloom proliferation      reduced 
sunlight in water column, 
impacting plant growth

 Dying blooms      oxygen 
depletion      fish kills

Questions about water safety
 Strong odor, visually unpleasing
 Increased filtration and 

treatment costs for drinking 
water systems

 Affects tourism



Clear Lake Cyanotoxin Monitoring Program

Initiated and developed by Big Valley Band of Pomo Indians and Elem Indian Colony, 
2014. https://bit.ly/ClearLakeCyanoMonitoringProgram

https://bit.ly/ClearLakeCyanoMonitoringProgram




https://www.
bvrancheria.
com/epa

https://www.bvrancheria.com/epa


Fish die off during a 
cyanobacteria bloom, 
Clear Lake



Cyanobacteria bloom, 
Clear Lake 



Trainings with Tribes – 20 Tribes since 2022



Cyanotoxins’ Impacts on Beneficial Uses
HUMAN 

EXPOSURE



In house 
microscopy on 
cyanobacteria 

allows us to 
determine 

toxins to test

https://drive.google.com/file/d/1jSK9zEW-POTlLXB0S60KQB7ksNEvc0nP/view

https://drive.google.com/file/d/1jSK9zEW-POTlLXB0S60KQB7ksNEvc0nP/view


Cyanobacteria Cell ID Documentation



Tracking the Types of 
Cyanobacteria Blooms



California Cyanotoxin Guidelines

‘Suggested 
Action Levels 
and Six 
Cyanotoxins’, 
CA OEHHA, 
2012
https://oehha.ca
.gov/risk-
assessment/doc
ument/toxicologi
cal-summary-
and-suggested-
action-levels-
reduce-
potential-
adverse 

https://oehha.ca.gov/risk-assessment/document/toxicological-summary-and-suggested-action-levels-reduce-potential-adverse


Cyanotoxins and Human Usage



Signage for Toxin Levels
Toxin levels above 0.8 μg/L

Toxin levels above 20 μg/L

Toxin levels above 6 μg/L



2024 
Toxin 
Level 
Trends



2025 Toxin Level Trends



Cyanotoxins’ Impacts on Beneficial 
Uses

FISH 
CONSUMPTION



Cyanotoxins in Fish, Big Valley 1st Study



Cyanotoxins in Fish, Big Valley 2nd Study



Cyanotoxins’ Impacts on Beneficial Uses

Surface Water Public Water Systems, Clear Lake

DRINKING 
WATER

Clear Lake surface 
water serves 

approximately 60% of 
Lake County residents 

through 17 Public Water 
Systems.  

The Safe Drinking Water 
Act guidelines on 

cyanotoxins: 
https://www.epa.gov/ground-

water-and-drinking-
water/drinking-water-health-

advisory-documents-
cyanobacterial-toxins

https://www.epa.gov/ground-water-and-drinking-water/drinking-water-health-advisory-documents-cyanobacterial-toxins


Cyanotoxins and Drinking Water



Results of Drinking Water Testing– self supplied systems on 
Clear Lake, 2021

 June-October 2021, self supplied (private) tap water from 36 homes 
collected and analyzed.

Microscopy identified Microcystis, Gloeotrichia, Kamptonema spp. in 
samples.  

Of the 36 homes, 20 had detectable microcystin in them, with 13 
homes above the US EPA Health Advisory of 0.3 μg/L.  The highest 
value in the tap water was 3.85 μg/L.

 Ambient lake microcystin levels reached 160,378 μg/L during 
September.

Photos from tap water samples from private intakes, Clear Lake.  



Review of Public Water Systems vs Private 
and cyanotoxin detects

 https://awwa.onlineli
brary.wiley.com/doi/f
ull/10.1002/aws2.1337 
- Vulnerabilities of 
self-supplied water 
systems with intakes 
to source water 
microcystin and 
cyanobacteria 
compared with more 
advanced monitoring 
and treatment 
capabilities at public 
water systems.

https://awwa.onlinelibrary.wiley.com/doi/full/10.1002/aws2.1337


CalWATCH Tap Water Treatment and 
Microcystin Results

 https://www.cdc.gov/mmwr/volumes/71/wr/mm7141a3.htm 

https://www.cdc.gov/mmwr/volumes/71/wr/mm7141a3.htm


https://bit.ly/HABsImpacts

The Cal-WATCH team 
sought to collect data on 
awareness of harmful 
algal bloom (HABs), 
resident and visitor 
behavior and 
experiences, and the 
utility and effectiveness of 
HAB outreach in Clear 
Lake Area. 

https://bit.ly/HABsImpacts


Source: Brett Walton, Circle of Blue, 2021. “California tribes call out degradation of Clear Lake: A monitoring program tracks toxic 
cyanobacteria and influences change. May 3, 2021, Center for Collaborative Investigative Journalism. https://ccij.io/article/california-tribes-
call-out-degradation-of-clear-lake/

https://columbiainsight.org/californiatribescall-out-degradation-of-clear-lake/


Educating the Public About 
Water Quality Conditions

https://www.bvrancheria.com/clearlakecyanotoxins   

https://www.facebook.com/ClearLakeWaterQuality 

https://www.bvrancheria.com/clearlakecyanotoxins
https://www.facebook.com/ClearLakeWaterQuality


Sarah Ryan
Big Valley Band of Pomo Indians
sryan@bvr-nsn.gov 
https://www.bvrancheria.com/clearlakecyanotoxins 
707-263-3924 x132 

mailto:sryan@bvr-nsn.gov
https://www.bvrancheria.com/clearlakecyanotoxins
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