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What is an HAB?

• Hazardous Algal Blooms 
(HAB)

• Cyanobacterial Hazardous 
Algal Blooms (cHAB)



© 2020 The Water Research Foundation. ALL RIGHTS RESERVED.      3

Land & 
Watershed 

Management

Monitoring 
and Early 
Warning

Reservoir 
Management 

and 
Treatment

In-Plant 
Treatment

• Physical
• Chemical
• biological 

parameters

• Source water 
protection

• Nutrient management

• Aeration
• Mixing
• Nutrient removal
• Treatment

• Chlorine
• Ozone
• KMnO4
• Activated carbon

Risk communication

Management of Blooms Requires a Multi-Barrier Approach
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Developing Guidance for Evaluation and Implementation 
for Control of HABs in Source Water (#4912)

Greenstein, K.E., and E.C. Wert. (2019) Water Research, 154(2019): 171-179

• Develop authoritative guidance for 
managers to evaluate and manage the 
occurrence and risk associated with 
harmful algal blooms (HABs) in source 
waters and select control techniques that 
are appropriate to their needs and 
capabilities

• Implement a decision tree to support this 
evaluation as a web-based resource linked 
to critically reviewed and validated 
information, guidelines, and regulations
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Utility Response to Cyanobacteria/Cyanotoxin Event; Case 
Studies and Lessons Learned (#4914)

• Develop case studies that 
document successes and 
challenges in preventing and/or 
responding to cyanotoxin events

• Develop the CyanoGuide decision 
tool
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Standardized
Cyanotoxin
Detection
Methods

Unified Sample 
Collection, 

Preservation, 
and Lysis

Optimized
LC/MS/MS
Detection
Methods

Reliable ELISA
Analysis

Inter-
laboratory

Comparisons

Standardization of Cyanotoxin Analytics (#4716)
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What are intracellular and extracellular cyanotoxins?

toxin

Cyanobacterial 

cell

toxin

Intracellular

Release of intracellular toxin is important in water treatment
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Utility Guidance Manual for the Management 
of Intracellular Cyanotoxins 

• Majority of utilities do not have 
flexibility to change sources or 
eliminate pre-filter oxidation

• Present context, summarize 
existing guidance, provide critical 
oxidation levels to overcome 
background demand, cell lysing 
CT, and oxidation of toxins
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Why are Cyanotoxin Risks so Hard to Talk About?

• The complexity of the EPA risk 
management framework

• The uncertainty regarding when 
to communicate the need for 
internal utility actions

• The uncertainty regarding the 
information that will be used to 
trigger a Health Advisory/Alert
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1. Understand the Challenges of 
Cyanotoxin Communication

2. Address Internal Management 
Questions

3. Communicate Proactively with the 
Community

4. Select, Modify, and Deliver Effective 
Message Products

4 Steps to Effective Cyanotoxin Communications: A Risk 
Communications Toolkit
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Thank you

John Albert

jalbert@waterrf.org

303.734.3413

mailto:jalbert@waterrf.org


© 2020 The Water Research Foundation. ALL RIGHTS RESERVED.      12



© 2020 The Water Research Foundation. ALL RIGHTS RESERVED.      13

Select WRF Projects

 Alternative and Innovative Methods for Source Water Management of Algae and Cyanobacteria (4094)

 Evaluation of Integrated Membranes for Taste-and-Odor and Toxin Control (4016)

 International Guidance Manual for the management of Toxic Cyanobacteria (3148)

 Treating Algal Toxins Using Oxidation, Adsorption, and Membrane Treatment (2839)

 Optimizing Conventional Treatment for the Removal of Cyanobacteria and Toxins (4315)

 Cyanotoxin Guide for Utility Managers (Project 4548)

 CyanoTOX Field Validation and Enhancement Related to Chemical Kinetics and ELISA Kinetics  (4672)

 Benthic Cyanobacteria: Aesthetic and Toxic Risk (4738)

 Management of Treatment Sludge Impacted by Cyanobacteria (4523) 



Preparedness for
Harmful Algal Blooms

Cheryl Norton

Senior Vice President, Chief Environmental Officer & 
President, New Jersey American Water



Overview

• Cyanobacteria are commonly known as blue-green 
algae. 

• They can be frequently found in freshwater systems 
forming thick mats and can produce harmful toxins 
known as cyanotoxins.

• The algal blooms produced by toxin producing algae 
are known as harmful algal blooms or HABs. 

• The health effects of these toxins can be acute or 
chronic. 



• Increased raw water turbidity

• Increased disinfectant demand 

• Shortened filter runs

• Taste and odor issues leading to customer complaints

• Low oxygen levels 

• Fluctuating pH levels

All these issues could lead to higher operating costs and require 
more operational vigilance. 

Potential Water Quality Issues



Planning is Key

Plan Development
Employee Training

Monitor against 
Triggers and Actions

Enact Contingency 
Plans



Triggers for Monitoring

✓ Visible bloom

✓ Increased turbidity

✓ Increased nutrient level

✓ Increased cyanobacterial cell count

✓ Increased chlorophyll-a or phycocyanin levels

✓ Increased raw water temperature

✓ Increased pH

✓ Shortened filter runs

✓ Taste and Odor events

✓Coagulant demand

✓ Increased oxidant demand

✓Decreased residual 

All American Water surface water systems have developed a monitoring/sampling plan 

as part of their Cyanotoxin Action Plan.  

Systems have developed triggers for performing monitoring and should consider the 

following:



American Water Site Specific Cyanotoxin 
Management Plans



External 
Communication

• Identify key state regulator 
contacts for cyanotoxins

• Communicate early in the 
process as necessary

• Have templates ready if needed

• Review your consecutive 
systems communication



THANK YOU



Algae is not limited to a season

Algae is a problem even if nontoxic or dead

Algae evolves

The public doesn’t want algae OR algaecides

Algae Lessons Learned

NARUC Winter Summit 20201 I



A Holistic Approach

NARUC Winter Summit 20202 I
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