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Tribal Water Quality and Cyanotoxins: 
Leading a Multi-Jurisdictional 

Monitoring Program



Clear Lake Cyanobacteria 
Monitoring Program

 2014: 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.

 Funding used: CalEPA EJ, BIA 
Water Resources, GAP, US Fish 
and Wildlife.



What are Cyanobacteria?

 “Blue Green Algae”
 Marine or freshwater. 
 Bacteria.  Why our atmosphere 

has oxygen in it.
 Thrives with excess nutrient loads 

including Phosphorus and 
Nitrogen.

 Toxin producing– skin, liver and 
nerve

 “Harmful Algal Blooms”



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



Lyngbya Cyanobacteria Bloom, 
Clear Lake 2009



Clear Lake Cyanobacteria Bloom 
and Fish Kill, September 2014



Clear Lake Cyanobacteria Bloom, 
September 2014



Clear Lake Cyanobacteria Bloom, 
July 2015



Clear Lake Cyanobacteria Bloom, 
August 2017



Dolichospermum, Clear Lake,  May 2016



Anabaenopsis, Clear Lake, July 2016



Dolichospermum, Clear Lake, May 2017



Aphanizomenon, Clear Lake, June 2017



Dolichospermum, Clear Lake, July 2017



Synechosystis, Clear Lake, August 2017



Microcystis and Dolichospermum, 
Clear Lake, August 2018



 Produced by some cyanobacteria
 Exposure from contact, ingestion of 

mats/water/fish; 
 Can cause illness/death in 

animals/humans.
 Field kits can detect presence, 

lab analysis to confirm.
 Blooms don’t always produce 

cyanotoxins, clear water isn’t 
always cyanotoxin free.

 Require special treatment to be 
removed from drinking water.

 Federal and state recommendations 
for waterbodies with cyanotoxins.

What Are Cyanotoxins?



Cyanotoxins’ Impacts
ANIMAL 
DEATHS



EXPOSURE
Cyanotoxins’ Impacts



Surface Water Public Water Systems, Clear Lake

Clear Lake 
surface water 
serves 65% of 
Lake County 

residents.  

The Safe 
Drinking Water 
Act currently 

does not have 
standards on 

cyanotoxins but 
does have 
guidelines

DRINKING 
WATER

Cyanotoxins’ Impacts



FISH 
CONSUMPTION

Cyanotoxins’ Impacts



California Cyanotoxin Guidelines

‘Suggested 
Action Levels 
and Six 
Cyanotoxins’, 
CA OEHHA, 
2012

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



Cyanobacteria and Known Toxins

https://drive.google.com/file/d/0B40pxPC5g-D0RWtJZVloUnhnWm8/view

Neurotoxins

Dermatoxins

Hepatotoxins



Continually Developing Program

2014
Formed Clear Lake 

Cyanobacteria Task Force, has 
continued to meet quarterly 

Focused on Microcystin levels at 
8 shoreline sites– lab analysis 
and field Abraxis Algal Toxin 
strips

2015 
18 shoreline sites
Cyanobacteria cell identification 
Lab analysis for Microcystin, 

Anatoxin-a, Cylindrospermopsin, 
Saxitoxin



Continually Developing Program

2016
Monitoring toxins in 

drinking water 
systems

Chlorophyll-a and 
phycocyanin for 
TMDL

Microcystin analysis 
at every site

2017 
 Other waterbodies in 

County
 qPCR analysis (toxin 

producing genes)



Continually Developing Program

2018
 Analysis of fish and shellfish 

for Microcystin
 Began collaboration with CA 

DWR to get water samples 
from interior of lake

 Tribal data URL is installed 
on county signs, county press 
releases

www.bvrancheria.com/clearlakecyanotoxins

http://www.bvrancheria.com/clearlakecyanotoxins


Clear Lake Cyanobacteria Task Force

 Local Tribes: Big Valley, Elem, Scotts 
Valley,  Upper Lake, Robinson 

 County agencies: Lake County Water 
Resources, Environmental Health, Public 
Health

 City agencies: City of Lakeport, City of 
Clearlake 

 Local elected officials: Lake County, Cities 
of Lakeport and Clearlake

 US EPA: Region 9 Water and Tribal 
Programs, Research Triangle

 CalEPA: SWRCB, OEHHA, Division of 
Drinking Water

 Regional water quality: Central Valley 
Regional Water Quality  Control Board

 California Dept of Public Health
 California State Parks, Clear Lake 



Clear Lake Cyanotoxin Monitoring Locations

• Included locations 
that are Tribally 
important

• Monitoring to 
coincide with 
important dates of 
Tribal uses of the 
water

• Communicate 
with Tribes and 
the public about 
the results



Educating the Public About Water Quality 
Conditions



Research from Tribal Work

Evidence of 
bloom and low 

toxin levels

No evidence 
of bloom 
and caution 
toxin levels

μg/L μg/L

Toxins can be present with no obvious bloom.  Widespread blooms don’t always 
have elevated toxin levels.  We have many pictures of instances of this.



Reviewing bloom conditions and toxins against 
phycocyanin/chlorophyll-a ratios

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

Research from Tribal Work



Research 
From Tribal 

Work

Identifying 
health 
threshold 
exceedances 
on Clear Lake, 
2014-2017



Fish Cyanotoxin Study, 2016

 Big Valley EPA staff collected 10 fish and shellfish 
species and submitted them to a lab for microcystin 
cyanotoxin analysis.  

 A total of 44 Clear Lake fish (tissue and liver 
samples) and 49 Clear Lake shellfish (crayfish and 
mussels), totaling 126 samples were submitted in 
February 2018. 



Fish Cyanotoxin Study, 2016

 Multiple species - Tribally important fish
 All arms of the lake
 All seasons

 Crappie, blackfish, bluegill, carp, catfish, crayfish, 
hitch, bass, mussel, tule perch

 Fish from 2010-2018



Tissue Cyanotoxin Results



Seasonal Cyanotoxin Results



Location Cyanotoxin Results



Yearly Tissue Cyanotoxin Results



Next Steps, Fish Tissue Cyanotoxin Study

 2018 collection of Clear Lake fish, analysis
 Review of data with OEHHA and development of 

subsistence consumption levels
 Working with researchers on stability of toxins in 

fish muscles and organs after cooking
 Working with researchers on bioaccumulation of 

cyanotoxins in fish tissue



Questions?

Sarah Ryan, 
Deputy Tribal 
Administrator/
Environmental Director
Big Valley Band of 
Pomo Indians
707-263-3924 x132
sryan@big-valley.net

mailto:sryan@big-valley.net

	Tribal Water Quality and Cyanotoxins: Leading a Multi-Jurisdictional Monitoring Program
	Clear Lake Cyanobacteria �Monitoring Program
	���
	Cyanobacteria Impacts
	Lyngbya Cyanobacteria Bloom, �Clear Lake 2009
	Clear Lake Cyanobacteria Bloom �and Fish Kill, September 2014
	Clear Lake Cyanobacteria Bloom, �September 2014
	Clear Lake Cyanobacteria Bloom, �July 2015
	Clear Lake Cyanobacteria Bloom, �August 2017
	Dolichospermum, Clear Lake,  May 2016
	Anabaenopsis, Clear Lake, July 2016
	Dolichospermum, Clear Lake, May 2017
	Aphanizomenon, Clear Lake, June 2017
	Dolichospermum, Clear Lake, July 2017
	Synechosystis, Clear Lake, August 2017
	�Microcystis and Dolichospermum, �Clear Lake, August 2018
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Surface Water Public Water Systems, Clear Lake
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Continually Developing Program
	Continually Developing Program
	Continually Developing Program
	Clear Lake Cyanobacteria Task Force
	Clear Lake Cyanotoxin Monitoring Locations
	Educating the Public About Water Quality Conditions
	Evidence of bloom and low toxin levels
	Reviewing bloom conditions and toxins against phycocyanin/chlorophyll-a ratios
	Research From Tribal Work
	Fish Cyanotoxin Study, 2016
	Fish Cyanotoxin Study, 2016
	Tissue Cyanotoxin Results
	Seasonal Cyanotoxin Results
	Location Cyanotoxin Results
	Yearly Tissue Cyanotoxin Results
	Next Steps, Fish Tissue Cyanotoxin Study
	Questions?

