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Overview
• EPA resources to support state, tribal, and water system management 

of HABs and related cyanotoxins for SDWA purposes

Prevent

Monitor

Forecast

Control

Respond



Prevention – health advisories, regulations

Objective: Prevent HABs in source water from impacting finished 
drinking water and minimize public health impacts
• Federal Health Advisories published in 2015 for total microcystins, 

cylindrospermopsin in finished drinking water
• Total Microcystins: 0.3 μg/L for vulnerable people; 1.6 μg/L for all persons.
• Cylindrospermopsin: 0.7 μg/L for vulnerable people; 3 μg/L for all persons

• UCMR4 monitoring (2018-2020) for 10 cyanotoxins (total MC, MC-LA, 
MC-LF, MC-LR, MC-LY, MC-RR, MC-YR, nodularin, anatoxin-a, 
cylindrospermopsin)

• States such as Oregon and Ohio have enacted monitoring and 
response regulations

https://www.epa.gov/cyanohabs/epa-drinking-water-health-advisories-cyanotoxins


Prevention – EPA publications and tools

• Cyanotoxin Management Plan Template and 
Example Plans

• Cyanotoxin Management Tools for Public Water 
Systems

• Recommendations for Public Water Systems to 
Manage Cyanotoxins in Drinking Water 

https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-plan-template-and-example-plans
https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-plan-template-and-example-plans
https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-tools-public-water-systems
https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-tools-public-water-systems
https://www.epa.gov/sites/default/files/2018-11/documents/cyanotoxin-management-drinking-water.pdf
https://www.epa.gov/sites/default/files/2018-11/documents/cyanotoxin-management-drinking-water.pdf


Prevention – WTP evaluation

• Water treatment plant evaluation: Harmful Algal Bloom 
Comprehensive Performance Evaluation Protocol

• Support primacy agency and PWS managers, staff and operators
• Evaluate WTPs for optimized cyanotoxin removal performance during a 

potential HAB in source water
• Evaluate results and identify a prioritized list of factors that could limit 

WTP performance during a HAB
• Help direct resources to process control optimization, as well as 

potential administrative, financial, managerial, design and O&M 
limitations

• Understand limitations and address them prior to a HAB impacting 
source water

https://www.epa.gov/ground-water-and-drinking-water/comprehensive-performance-evaluation-protocol-address-harmful-algal
https://www.epa.gov/ground-water-and-drinking-water/comprehensive-performance-evaluation-protocol-address-harmful-algal


Prevention – vulnerability analysis

• Conducted water system vulnerability analysis project in 
Wyoming

• Study objective:  understand WY drinking water system vulnerability to 
cyanotoxin breakthrough

• Water system information and performance data  EPA Region 8 (directly 
implements DW program in WY)

• Source water vulnerability to HABs – collaborated with Wyoming DEQ 
(recreational HAB data)

• Result:  spreadsheet-based risk analysis and prioritization of WY water 
system vulnerability to HABs (EPA Region 8 has DW primacy in WY)

• Expanding WY work for national scale (OW & ORD partnership)



Prevention – WTP source vulnerability
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Prevention – WTP vulnerability to 
intracellular cyanotoxin breakthrough
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Prevention – WTP vulnerability to 
extracellular cyanotoxin breakthrough
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Prevention – WTP vulnerability –
additional risk factors
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Monitoring

• Objective: monitor source water and treatment processes 
regularly to establish a baseline and to understand when 
treatment adjustments may be needed to optimize during a 
source water HAB

• See Dr. Paul’s slides 8-18 – same CWA monitoring and forecasting 
concepts can be applied for monitoring drinking source water



Monitoring – summary of known approaches

Visual observation
• Bottle test
• Stick test

Cyanobacteria biomass 
indicators
• Turbidity, particle counts
• Pigments: chlorophyll-a, 

phycocyanin
• DOC
• UV254
• Color

Other indicators
• pH, temperature
• Taste & odor
• Secchi depth
• Decreased filter run times
• Increased chemical usage/needs
• Difficulty maintaining secondary disinfectant residual or meeting 

turbidity goals

Analytical methods
• ELISA

• Strip/tube tests
• Immunoassay
• Automated CAAS 

• LC-MS/MS

Molecular methods
• qPCR Cyanobacteria cell 

identification, counting
Satellite 

imagery/analysis



Monitoring – methods

• EPA Method 546:  Determination of Total Microcystins and 
Nodularins in Drinking Water and Ambient Water by Adda 
Enzyme-Linked Immunosorbent Assay (Adda-ELISA)

• EPA Method 544 :  Determination of Microcystins and 
Nodularin in Drinking Water by Solid Phase Extraction and 
Liquid Chromatagraphy/Tandem Mass Spectrometry 
(LC/MS/MS):  LA, LF, LR, LY, RR, YR, NOD

• EPA Method 545:  Determination of Cylindrospermopsin and 
Anatoxin-a in Drinking Water by Liquid Chromatography 
Electrospray Ionization Tandem Mass Spectrometry (LC/ESI-
MS/MS)

https://www.epa.gov/esam/method-546-determination-total-microcystins-and-nodularins-drinking-water-and-ambient-water
https://cfpub.epa.gov/si/si_public_record_report.cfm?Lab=NERL&dirEntryId=306953
https://www.epa.gov/esam/method-545-determination-cylindrospermopsin-and-anatoxin-drinking-water-liquid-chromatography


Monitoring / Forecasting – qPCR



Forecasting

• See slide 18 of Dr. Paul’s talk (previously)
• Using satellite imagery (CyAN) for drinking water applications:

• SDWIS, UCMR4 data sources



Forecast support





Forecast support



Response – EPA online publications/tools

Cyanotoxin Management Plan Template and 
Example Plans

Cyanotoxin Management Tools for Public Water 
Systems

Recommendations for Public Water Systems to 
Manage Cyanotoxins in Drinking Water 

https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-plan-template-and-example-plans
https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-plan-template-and-example-plans
https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-tools-public-water-systems
https://www.epa.gov/ground-water-and-drinking-water/cyanotoxin-management-tools-public-water-systems
https://www.epa.gov/sites/default/files/2018-11/documents/cyanotoxin-management-drinking-water.pdf
https://www.epa.gov/sites/default/files/2018-11/documents/cyanotoxin-management-drinking-water.pdf


Response

 U.S. EPA Recommendations for Public Water Systems to Manage Cyanotoxins in Drinking Water 

https://www.epa.gov/sites/default/files/2018-11/documents/cyanotoxin-management-drinking-water.pdf


Response – public communication tools

• U.S. EPA Drinking Water Cyanotoxin Risk Communication Toolbox

• U.S. EPA Water Contamination Response Resources

https://www.epa.gov/ground-water-and-drinking-water/drinking-water-cyanotoxin-risk-communication-toolbox
https://www.epa.gov/waterqualitysurveillance/water-contamination-response-resources


Response – state outreach

• Drinking water HAB workshops conducted as part of AWOP in R10 
(Oregon, remote) and R6 (Des Moines, IA)

• Operator and technical assistance provider training for Idaho DEQ



Response – technical assistance



Response – technical assistance





Control – online documents

• Water Treatment Optimization for 
Cyanotoxins

• Supports PWS in developing 
monitoring and treatment 
optimization approaches

• Proactive approaches for 
sampling/monitoring to help PWS 
anticipate treatment needs and 
remove cyanotoxins from DW.

https://www.epa.gov/ground-water-and-drinking-water/water-treatment-optimization-cyanotoxins-document
https://www.epa.gov/ground-water-and-drinking-water/water-treatment-optimization-cyanotoxins-document


Control - AWOP

• Area-Wide Optimization 
Program

• Provides tools and 
approaches to meet water 
quality optimization goals

• Increased, sustainable public 
health protection

• Compliance assistance 
through optimization

• Teaches problem-solving 
skills to improve operations 
without costly capital 
improvements

https://www.epa.gov/sdwa/optimization-program-drinking-water-systems
https://www.epa.gov/sdwa/optimization-program-drinking-water-systems


Thanks!

Contact info:
Tom Waters, PE
waters.tom@epa.gov
513-569-7611
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