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Advisory levels for HABs in Oregon
Note: Harmful Algal Bloom (HAB) = CyanoHAB = Harmful Cyanobacterial Bloom (HCB)

Recreational Use Guidance Values:

EPA and Oregon have established Health 

Advisory Levels for drinking water:



303(d) Category 5 listings for HABs in Oregon

Any public health advisory issued by the Oregon Health Authority (OHA), in conjunction with other federal, 
state, county, city or local agencies, within the data window (5 years prior) which; 

1. is a permanent advisory;

2. has reoccurred for two or more HABs seasons; or

3. only occurred once but had cyanotoxin values above OHA guidelines for water contact recreation

4. finished water exceeds the advisory for vulnerable people AND where the waterbody is the 
source of water for a public water system

5. where there is a livestock watering use, only occurred once but had a microcystin value above 
livestock watering levels of 2.3 µg/L

6. Recreational advisories shall be associated with impairments of the water contact recreation use. 
Drinking water advisories shall be associated with impairments of the domestic water supply use. 
Exceedance of the reference concentration for livestock shall be associated with impairment of 
the livestock watering use.



Updating the Oregon HAB Strategy

• DEQ HAB strategy originally published in 2011

• Project to update the DEQ HAB strategy initiated in 2020

• Draft strategy ready for managerial review; expected approval by the 
end of 2022



Why are we updating the DEQ strategy?

• Outline the current workflow of DEQ monitoring, analysis, and 
response to HABs

• Clearly define DEQ roles and responsibilities versus those of partner 
agencies, collaborators, and other groups

• Update current monitoring and analysis techniques

• Identify immediate and near-term resource needs and focal areas



Updated DEQ strategy

• Primary goal:
• Outline the approach DEQ takes to detect, monitor, assess, and manageHABs

as an agency and in coordination with partner agencies and stakeholders

• Strategy components:
• Drinking Water

• Recreational Use

• Clean Water Act

• Interactive, web-based



Initial take home messages

• More resources should be devoted to proactive detection of blooms 
using remote sensing, genetic, and other techniques

• An approach to identify and implement management strategies for 
HABs needs to be developed and standardized

• Aspects and concepts of climate change and environmental justice 
need to be better incorporated into the strategy



Satellite imagery and HABs DEQ projects

• Identify and monitor HABs in Oregon using satellite imagery

• Develop early warning system(s) for HABs using a combination of 
satellite and in situ continuous data

• Use satellite imagery to help identify factors contributing to HABs



CyAN Imagery from the US EPA

Sentinel-3 OLCI
• 300 m pixels
• Optimal spectral bands
• From 2016 (June)
• 1-2 day return time
• Uses both Sentinel 3a and 3b

Data:
• Cyanobacteria abundance in cells/mL

• Spectral Shape Algorithm focusing on phycocyanin

– (Wynne et al. 2008; 2010)

• Includes error detection (for exploratory purposes)

– Water adjacent to shorelines, snow/ice, stray light

• ~85% correlation of blooms (> 100,000 cells/ml) with advisories throughout US

• https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan

42 ‘resolvable’ lakes within Oregon

https://www.epa.gov/water-research/cyanobacteria-assessment-network-cyan


Project in the Upper Deschutes Basin

• Test the capacity of satellite imagery to identify, predict, and monitor 
cyanobacteria blooms

• Compare satellite derived estimates of cyanobacteria abundance 
with in situ water quality measurements

• Determine how a combination of satellite imagery and in situ
measurements can help identify factors contributing to blooms



Odell Lake: 2019-21

Crane Prairie Reservoir: 2020-21

Lake Billy Chinook: 2021
(not presented here)

Crescent Lake: 2019-21



September 30, 2021

June 27, 2019

Crescent Lake

July 30, 2020

Odell Lake

July 26, 2019

July 30, 2020

August 19, 2021



Upper Deschutes Project Methods

• Conducted from spring/summer to fall in 2019, 2020, and 2021

• Collected continuous (15-minute interval) data:
• Chlorophyll a
• Phycocyanin
• Dissolved Oxygen
• pH
• Temperature

• Collected biweekly microcystin and nutrient (N, P, and Si) grab samples
• Vertical profile sampling (2019 & 2020)

• Compare field data with satellite estimates of cyanobacteria abundance derived from 
Sentinel 3 satellites



Satellite Imagery





Continuous Monitoring - Phycocyanin



Total Phosphorus



Soluble Reactive Phosphorus



Takeaways thus far

• Satellite estimates and water quality measures of HABs correspond

• Correlations seem to vary by waterbody and possibly year
• Difference between waterbody summary vs. point measurements

• Calibration of monitoring equipment

• Could help identify sources of nutrients (external vs. internal recycling)



Future work

• Continue Upper Deschutes Project in 2022
• Continue sampling on previously sampled waterbodies
• Expand sampling to evaluate ‘non-resolvable’ lakes
• Collaborate with PSU, OSU, and USGS

• Expand comparisons to other Oregon waterbodies as resources allow

• Investigate how ‘bottom-up’ and ‘top-down’ factors interact in these 
waterbodies to improve management
• Nutrients
• Temperature
• Fish abundance and community composition



New for 2022: Web-Based Weekly Reports
https://rstudioconnect.deq.state.or.us/Oregon-cyanobacteria-satellite-report/

https://rstudioconnect.deq.state.or.us/Oregon-cyanobacteria-satellite-report/


Continuous Monitoring - Temperature


