
Housekeeping

uThis event is being recorded and will be available On Demand after 
the event at the main training page

uDownload slides for today at the CLU-IN training page under 
ñDownload Training Materialsò

u If you have technical difficulties, please use the Q&A Pod to request 
technical support

uNeed confirmation of your participation today? 

uFill out the online feedback form and check box for confirmation email and 
certificate
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Fig. A-38. Microcystis aeruginosa. 

Central Park Lake, KS.  

Source: Elizabeth Fabri Smith, used with permission.

http://www.itrcweb.org/
http://www.clu-in.org/


ITRC ï Shaping the Future of Regulatory 
Acceptance

u Host Organization

u Network - All 50 states, 

              PR, DC

u Federal Partners

u ITRC Industry 

Affiliates Program

u Academia

u Community Stakeholders
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ITRC ï States and Partners Leading the Way

uDisclaimer

uPartially funded by the US government

u ITRC nor US government warranty 
material

u ITRC nor US government endorse 
specific products

u ITRC materials available for your use ï see 
usage policy
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https://hcb-1.itrcweb.org/about-itrc/#disclaimer
http://itrcweb.org/Documents/Policy/ITRC-Usage-Policy-for-ITRC-Materials-Final-11-5-12.pdf


Why Manage Cyanobacteria?

uCyanobacteria are common and native

uMay become very abundant (blooms)

uMay produce harmful compounds (cyanotoxins)
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Planktothrix spp. Fleeinghorse Lake, Alberta Canada. 
Source: Ron Zurawell, used with permission.

  

Planktothrix spp. Cedar Lake, MN. Source: 
Rachel Crabb, used with permission

Fig. A-36. Microcystis aeruginosa, FL.  Source: Andy 
Chapman, used  with permission.



The Future Looks Bright for Cyanobacteria

uFuture environmental conditions expected to be 
perfect for their needs

u A warming climate

u Increasing nutrient levels

u Important to take steps now to limit their growth
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Photo Credit: Angela Shambaugh



HCB Guidance Builds on Our Teamôs Experience

u284 team members representing:

uFederal, State and Local governments

uNatural Resources and Health Agencies 

uScientists and Academics

uLake Associations
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Todayôs Trainers

8Read trainer bios at https://clu - in.org/conf/itrc/HCB -1/  

Gina LaLiberte

WI Dept. of Natural Resources

u Introduction to 
Cyanobacteria  (Section 3)

u Risk Communication & 
Response (Section 5)

Robert Newby

NJ Dept. of Environmental Quality

u Management & Control (Section 6)

Ben Holcomb

UT Department of Environmental 
Quality 

u Monitoring (Section 4)

u Nutrient Management (Section 7)

https://clu-in.org/conf/itrc/HCB-1/


Advancing 
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Solutions

9See Section 3 of the HCB Guidance Document

Introduction to Cyanobacteria
Monitoring for Cyanobacteria
Communication and Bloom Response Planning
Management and Control Strategies for HCBs
HCB Nutrient Reduction Strategies

https://hcb-1.itrcweb.org/monitoring/


This Training: HCB Introduction

u Introduction to cyanobacteria biology 
and ecology

uTerminology used in the Guidance 
Document

uHealth concerns associated with HCBs

uCurrent HCB regulations and guidance
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Figure A ï 6:  Jacob Kann. Used with permission.

See Section 3 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/


Cyanobacteria Basics

uNaturally occurring and widely distributed across 
both aquatic and terrestrial environments

uBeneficial roles include

u acting as food source for other organisms

u producing oxygen via photosynthesis

u some types also fix nitrogen

uUnique characteristics include 

u resting/dormant stages

u buoyancy control Figure Source:  Gina LaLiberte. Used with permission.
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What do they look like and how can I tell them apart?

uCheck out the Visual Guide

u Field photos and microscopic images

u Cyanobacteria assemblages and taxa by:

u form, such as colonial or filamentous

u habitat, such as planktonic/water column vs. 
benthic/attached

u Also includes non-cyanobacterial examples such as 
aquatic plants, filamentous algae, other toxic algae 
for comparison
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Figure A ï 43.  Elizabeth Fabri Smith. Used 
with permission.

See Appendix A Visual Guide to Common Harmful Cyanobacteria

https://hcb-1.itrcweb.org/appendix-a/


Cyanobacteria Terminology

uAll cyanobacteria = ñblue-green algaeò but they are 
true bacteria that photosynthesize

uNot all harmful algae blooms (HABs) are harmful 
cyanobacteria blooms (HCB; cyanoHAB) 

u Other algae can form HABs or nuisance blooms in 
freshwater and marine habitats
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Figure A ï 44.  Jacob Kann.
Used with permission.

Figure A ï 119. Spirogyra sp. 
Terri Peters. Used with permission.



Cyanobacteria Terminology

uTerms vary based on location and type of 
accumulation:

u Blooms: visible accumulations of cyanobacteria in 
the water column 

Scums: accumulations of cyanobacteria on the 
surface of the water or along the shoreline

Mats: accumulations of benthic cyanobacteria 
growing on substrates on the bottom of the 
water body, or floating free from the bottom
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Figure A ï 49.  Anne St. Amand. Used with permission.

Figure A ï 61.  Rachel Crabb. Used with permission.



Cyanobacteria Terminology

uTerms vary based on location and type of 
accumulation:

u Blooms: visible accumulations of cyanobacteria in 
the water column 

u Scums: accumulations of cyanobacteria on the 
surface of the water or along the shoreline

Mats: accumulations of benthic cyanobacteria 
growing on substrates on the bottom of the 
water body, or floating free from the bottom
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Figure A ï 75.  Anne St. Amand. Used with permission.

Figure A ï 41.  Elizabeth Fabri Smith. Used with permission.



Cyanobacteria Terminology

uTerms vary based on location and type of 
accumulation:

u Blooms: visible accumulations of cyanobacteria in 
the water column 

u Scums: accumulations of cyanobacteria on the 
surface of the water or along the shoreline

u Mats: accumulations of benthic cyanobacteria 
growing on substrates on the bottom of the water 
body, or floating free from the bottom
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Figure A ï 30.  Ken Wagner. Used with permission.



What promotes HCB growth?

uCyanobacteria can grow and 
accumulate into HCBs with favorable 
environmental conditions including

u Increase in nutrients (phosphorus and 
nitrogen)

u Increase in temperatures

u Hydrological stability ï stratification, slow 
flow, reduced turbulence
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Figure A ï 35.  Anne St. Amand. Used with permission.



What promotes HCB growth?

uClimate change can enhance factors promoting 
HCB growth:

u Warmer temperatures and longer growing seasons

u Periods of drought 

u Nutrient loading from intensifying rain events
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Figure A ï 43. Elizabeth Fabri Smith.
Used with permission.



What makes cyanobacterial blooms harmful?

uCyanobacteria can produce cyanotoxins and 
other irritants that cause serious health 
effects in people and animals: 

u Liver (hepatotoxin)

u Nervous system (neurotoxin)

u Skin and mucous membranes (dermatoxin)

u General irritation/allergic reaction

uEnvironmental effects:

u Low dissolved oxygen, shading plants, etc.
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Figure C- 1.  Eric Roberts, 2019. Used with permission.



Cyanotoxin Production and Release

u Toxin production varies over time and space

Multiple toxin types may be produced by single species.

Toxins generally held within the cyanobacterial cell 
(intracellular) with the exception of cylindrospermopsin.

Toxins are released to water (become extracellular) as the 
cell dies/lyses 

when the bloom naturally decays, 

when a chemical treatment is applied, or

when cells are ingested.

20

Figure Source:  Gina LaLiberte. Used with 
permission.



Cyanotoxin Production and Release

u Toxin production varies over time and space

uMultiple toxin types may be produced by single species

Toxins generally held within the cyanobacterial cell 
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Figure Source:  Gina LaLiberte. Used with 
permission.



Cyanotoxin Production and Release

u Toxin production varies over time and space

uMultiple toxin types may be produced by single species

u Toxins generally held within the cyanobacterial cell 
(intracellular) with the exception of cylindrospermopsin

Toxins are released to water (become extracellular) as the 
cell dies/lyses 
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Figure Source:  Gina LaLiberte. Used with 
permission.



Cyanotoxin Production and Release

u Toxin production varies over time and space

uMultiple toxin types may be produced by single species

u Toxins generally held within the cyanobacterial cell 
(intracellular) with the exception of cylindrospermopsin

u Toxins are released to water (become extracellular) as the 
cell dies/lyses 

u when the bloom naturally decays 

u when a chemical treatment is applied

u when cells are ingested
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Figure Source:  Gina LaLiberte. Used with 
permission.



How can humans and animals be exposed?

uPotential exposure to cyanobacteria and 
cyanotoxins can occur:

u In or near a water body with HCB

u accidentally swallowing affected water

u breathing in aerosols in water spray or mist

u direct water contact with skin 

u Ingestion of contaminated drinking water or food
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Figure A ï 36.  Andrew Chapman.
Used with permission.



How can humans and animals be exposed?

uAnimals are especially at risk because of: 

u higher exposure while drinking and swimming in 
affected waters

u ingestion from grooming cyanobacteria that has 
accumulated on their fur/feathers,                                    
or eating scum/mat material

uChildren also have higher risk due to smaller body 
weight, more time in water, hand to mouth 
behavior
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Figure A ï 36.  Andrew Chapman.
Used with permission.



Current HCB Regulations and Guidance

u There are currently no federal standards for cyanobacteria 
or cyanotoxins 

u Guidance has been released by the USEPA for two 
cyanotoxins (microcystin and cylindrospermopsin) in 
recreational and drinking water 

u WHO developed recreational guidance for microcystin-LR, 
anatoxin-a, cylindrospermopsin, and saxitoxin

u Many states have developed their own regulatory or 
guidance values for HCBs and their cyanotoxins

u Guidelines for benthic cyanobacteria are lacking
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Figure A ï 38. Elizabeth Fabri Smith.
Used with permission.



Stay tuned to learn about:

uGuidance and selection tools for a HCB management plan

u Monitoring for Cyanobacteria and Cyanotoxins

u Communication and Response Planning

u In-lake Management and Control

u Nutrient Reduction
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Figure A ï 25.  Midge Eliassen. Used with permission.



Advancing 
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Solutions

Introduction to Cyanobacteria

Monitoring for Cyanobacteria
Communication and Bloom Response Planning
Management and Control Strategies for HCBs
HCB Nutrient Reduction Strategies

28See Section 4 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/


HCB Monitoring

uAnalytical methods for measuring 
cyanobacteria and cyanotoxin levels

uField collection methods

uDemonstration of the interactive 
analytical method selection tool

uElements of a cyanobacteria 
monitoring program
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Todayôs training will provide the basic understanding to design and conduct a monitoring plan to meet your needs.

Fig. 4 ï 9. Examples of several ways to collect grab samples for 
cyanobacteria. Source: NJ DEP, used with permission.



Monitoring Data Describe Conditions

uCounts and measures cyanobacteria 
or cyanotoxins

u What kind

u How much

u When

u Where

uMay include other water quality 
parameters
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Fig. A ï 7. Aphanizomenon flos-aquae, Klamath Lake OR. 
Source: Jacob Kann, used with permission.



Monitoring Supports Response Plans

Response plans tell you:

u What to do when a bloom is reported

u The level of cyanobacteria/cyanotoxins 
leading to action
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Figure 5-2. Idaho Department of Environmental Quality HCB response flow chart. 
Source: Idaho DEQ, used with permission.

See Section 5 of the HCB Guidance Document 

https://hcb-1.itrcweb.org/strategies-for-communication/


Monitoring May Support Management 

uManagement options include

u In-lake HCB control

u Watershed nutrient reductions

uMonitor BEFORE to characterize 
HCBs

uMonitor AFTER to evaluate success
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Fig. C ï 10. Applying P-binding compounds to a lake.  
Source Keith Pilgrim, used with permission.



Monitoring Plans Focus On Your Needs

u Identify methods

u Get the data for action/alert levels 

uSet a budget and staff resources 

uCreate consistency

u Save time and avoid confusion
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Fig. A ï 61. Planktothrix spp., Clear Lake, MN.
 Source: Rachel Crabb, used with permission.

See Section 4.2 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/#4_2


Sampling Or Monitoring?

uSampling = Single point data in 
response to a report of HCBs

uMonitoring = Routine data to detect 
impending blooms and chart trends
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Fig. A ï 75. Woronichinia naegeliana, Kalamazoo County, MI.
Source: Ann St. Amand, used with permission.



Methods For Cyanobacteria

Visual assessment

Jar and stick test

Remote sensing

Microscopy

Pigments

Genetic identification
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Simple -

minimal training & tools

Complex ï

specific training and 

equipment

Fig. 4 ï 4, using the jar test. Source: KS DHE, used with permission.

See Section 4.3.1 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/#4_3


Evaluation Criteria For Cyanobacteria Methods

uResult

uSampling type

uTurn around time

uLevel of training

uLab required

uRelative cost

uCyanobacteria 
presence/absence

uCyanobacteria identification

uCyanobacteria density

uCyanobacteria toxins

36



Make Sure You Understand The Criteria

uTurn around time = time needed 
to prepare sample, run analysis, 
receive raw data

u Less than 1 day

u 1 ï 3 days
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Fig. A-5, Aphanizomenon flos-aquae. 
Source: Jacob Kann, used with permission.



Cyanobacteria Methods Donôt Measure Cyanotoxins

uCyanobacteria toxins refers to ability to detect presence of 
cyanotoxins

u Suitable ï can tell you if cyanotoxins are present

u Not Suitable ï cannot tell you if cyanotoxins are present
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Visual assessment
Jar and stick test
Remote sensing

Microscopy
Genetic identification
PigmentsX X



Methods For Cyanotoxins

Strip tests/dipsticks

Enzyme-linked Immunosorbent Assay 

(ELISA) 

Protein Phosphatase Inhibition Assay (PPIA)

Chromatography (LC)

Mass Spectrometry (MS, LC/MS)

Cyanotoxin Gene Expression  (PCR and 

qPCR)
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Simple -

minimal training & tools

Complex ï

Specific training & 

equipment

Fig. 4-12. Deployment of a SPATT sampler for 
cyanotoxins in Zion National Park.  

Source: Robyn Henderek, used with permission.

See Section 4.3.2 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/#4_3


Things To Remember About Cyanotoxin Testing

uNo single method measures all possible 
cyanotoxins

uGuidance values may not be available

u Interference from environmental compounds or 
other contaminants can occur

uCareful preparation and extraction may be needed
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Fig. A-7, Aphanizomenon flos-aquae. 
Source: Jacob Kann, used with permission. 

Cyanotoxin results tell you ONLY about 
conditions at the time you filled your bottle!



Choosing Sample Collection Methods
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Partial image of Fig. 4 ï 8. 
Considerations in selecting HCB 

monitoring approaches. 
Source: ITRC, used with permission.

See Section 4 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/


Where Is the HCB Located?

u Planktonic methods

u Benthic methods

u Extracellular (dissolved) 
cyanotoxins
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Fig. 4 ï 1. Examples of cyanobacteria distribution in a lake or pond. 
Source: modified from Graham et al. 2008, used with permission.

The guidance is currently focused on 
planktonic HCBs. Benthic HCBs will be 

added in 2022.

See Section 4 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/


Building A Monitoring Plan

uWhy?

uWhen?

uWhere?

uHow?

uWho?
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Burlington VT ï Google Earth, accessed Feb 6, 2021

Source: KDHE, used with permission.



Building A Monitoring Plan

uConsider the sustainability: 

u Staffing and analytical resources

u Training needs

u Quality control requirements

uDevelop partnerships with other 
agencies/entities to improve 
sampling frequency/coverage.
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Fig. 4 ï 3. Common sequence of monitoring steps used to evaluate risk from HCBs.
Source: ITRC, used with permission.

See Section 4.3 of the HCB Guidance Document

https://hcb-1.itrcweb.org/monitoring/#4_3


Building A Monitoring Plan

uTake into account additional 
monitoring considerations

u Monitoring for environmental 
conditions

u Evaluation of management and best 
management practice (BMP) success

45

Fig. 4-13. Secchi discs are a common tool to measure water transparency.  
Source: VT DEC, used with permission.



Using The Monitoring Tool To Design A Program

u In our hypothetical watershed

u No previous HCB reports

uState confirmed HCB and 
presence of cyanotoxins
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Dog Illness!

Source: KDHE, used with permission. Largeville Reservoir



Example Response Plan Goals

uRapid communication about HCBs

uEarly recognition of a potential HCB

u Information for

u Drinking water (rural, city)

u Recreation (boating, swimming, 
fishing)

u Pets
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Fig. 5-3, NJ DEP HCB Advisory signage, 2020. Used with permission. 



Using The Monitoring Selection Tool

uWhat are the fastest methods?
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Using The Monitoring Selection Tool

uWill they confirm HCBs?  ID species?  Measure cyanotoxins?
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Using The Monitoring Selection Tool

uHow much do 
they cost?  

uCan anyone 
run them?
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Key Things To Remember For Monitoring

uWhat are your goals?

u Analytical results must support goals!

u Use the selection tool to evaluate options

u Build a monitoring plan that includes:

uWho, what, when, where, and why

uMeets your needs

uResponse plan

uManagement plan

u Is sustainable in the long-term
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Figure A ï 71. Sampling Raphidiopsis spp. in OK.  

Source: Ann St. Amand, used with permission.



Questions? Use the Q&A Pod

uMore information needed? Email us 
at training@itrcweb.org 

uThere will be a second Q&A at the 
end of the training 
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Photo Credit: Gina LaLiberte

mailto:training@itrcweb.org


Advancing 
Environmental 
Solutions
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Introduction to Cyanobacteria
Monitoring for Cyanobacteria

Communication and Bloom Response 
Planning
Management and Control Strategies for HCBs
HCB Nutrient Reduction Strategies

See Section 5 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


HCB Risk Communication Training Objectives

 Basics of risk communication 

Immediate bloom response 

Long-term bloom response planning

54

Source: Utah Department of Environmental Quality. Used with permission. 

See Section 5 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


What Is Risk Communication?

Science-based approach for 

communicating effectively in high-

stakes situations

Leads to the public making informed 

decisions about threats to their 

health and safety 

Meets the needs of different 

audiences
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Photo by Larry Crayton on Unsplash

See ITRC Risk Communication Toolkit, Section 1

https://unsplash.com/@ljcrayton?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/family-fishing?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://rct-1.itrcweb.org/1-introduction/


Risk Communication: Best Practices
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Learn what the audience knows about the 
risk and listen to their concerns 

Convey information in a way the audience 
can understand

Combine understanding and empathy into 
your explanations of risk

Build trust and credibility

Photo by Mieke Campbell on Unsplash

See ITRC Risk Communication Toolkit, Section 2 

https://unsplash.com/@miekelauren?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/kids-swimming?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://rct-1.itrcweb.org/2risk-communication-fundamentals/


Risk Communication: Best Practices

57

Develop concise messages that focus on the most 
important information

u Three short, key messages

u Health risks 

u Advisories and activities that threaten human and animal 
health

Coordinate and collaborate with other credible 
sources

Meet the needs of the media
Source: ITRC Risk Communication Toolkit. Used 

with permission.

See ITRC Risk Communication Toolkit, Appendix D 

https://rct-1.itrcweb.org/appendix-d-key-message-mapping-guide-with-pfas-specific-example/


Risk Communication: Best Practices
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uDevelop communication plans before 
the risk becomes an issue

uEvaluate communication efforts and 
revise as needed

  

Source: ITRC Risk Communication Toolkit, Figure 4-1. Used with 

permission

See ITRC Risk Communication Toolkit, Section 4

https://rct-1.itrcweb.org/4-communication-plan-description/


Communication and Response Planning
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Two types of planning: 

Immediate communication and monitoring 
response plan during a harmful cyanobacterial 
bloom (HCB)

Long-term bloom response plan during the off -
season

Source: Utah Department of Environmental Quality. Used with permission.

See Section 5 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


Immediate HCB Response Planning
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uReporting, notification, and 
coordination

uBloom confirmation

uDrinking-water source 
identification and response

uHealth advisories

uHCB-related illness reporting

Source: Utah Department of Environmental Quality. Used with permission.

See Section 5 of the HCB Guidance Document, Table 5-1

https://hcb-1.itrcweb.org/strategies-for-communication/


Reporting, Notification, and Coordination

61

uBloom reporting mechanism

uNotification of partner agencies

uPartner response coordination

uPublic notification

Source: Utah Department of Environmental Quality. Used with permission.

See Section 5.1.1 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/#5_1


Bloom Identification and Confirmation
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ƷVisual observations

ƷRemote sensing

ƷField sampling

ƷLaboratory analysis

Visit the Monitoring section of the ITRC HCB 
Guidance document and the Interactive Monitoring 
Tool for more information.

Source: Utah Department of Environmental Quality. Used with permission.

See Section 5.1.2 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/#5_1


Communication about Confirmed Blooms

63

ƷWhat is known and unknown about an HCB 
and when updates will be available 

ƷLocations for additional information

uDedicated website 

uCall-in lines

uSocial media channels

ƷMechanism for reporting blooms or potential 
HCB-related illness

Source: Utah Department of Environmental Quality. 

Used with permission

See Section 5.1.5 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


Drinking Water Sources
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ƷCoordination with public water systems

ƷCyanotoxin management response plans for 
water systems

uSampling of source waters near plant intakes

uAppropriate treatment considerations 

uAlternative water sources

uPublic notification

Source: EPA. Used with permission.

See Section 5.1.3 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


Signage

65

Ʒ Color-coding for different advisory 
levels and easy-to-understand icons

Ʒ Plain-language instructions

ƷMulti-lingual 

Ʒ Specific information on the impacts 
to dogs

Ʒ Temporary signs vs. permanent 
signs for areas that often 
experience HCBs

Source: New Jersey Department of Environmental Protection. Figure  5-3, ITRC HCB 
Guidance document. Used with permission.

See Section 5.1.5 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


Health Advisories

66

ƷAdvisory Thresholds 
uCyanobacteria visual abundance 

and/or cell count concentrations

uCyanotoxins

Ʒ Mechanism to issue advisory

Ʒ How and when to post advisories
u Signs

u Press release

u Website

u Social media
Source: Utah Department of Environmental Quality. Used with permission

See Section 5.1.4 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


HCB-related Illnesses

67

Ʒ Information about HCB-related illnesses and 
health risk 

ƷCentralized reporting and data collection 

ƷCoordination with local poison control center, 
local health departments, and CDC (OHHABS)

ƷPublic notification of HCB-related illnesses 
(human and animal)

Photo by Jove Duero on Unsplash

See Section 5.1.6 of the HCB Guidance Document

https://unsplash.com/@theuntangled_?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/family-water?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://hcb-1.itrcweb.org/strategies-for-communication/


HCB Scenario: Largeville Reservoir Bloom
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Source: Kansas Department of Health and Environment. Used with permission.



Step 1: Reporting, Notification, Coordination
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HCB Report-a-Bloom line receives a 
phone call about a suspected HCB

Agency notifies partner organizations

Agency issues alerts on social media

Source: Utah Department of Environmental Quality. Used with  permission.



Step 2: Bloom Confirmation
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State Park staff collect samples 

State Park staff deliver samples to lab

Lab analyzes samples for toxins

Agency and partners notify the public and 
media of sampling results

Agency organizes a town hall to answer 
questions

Source: Utah Department of Environmental Quality. Used 

with permission.



Step 3: Drinking Water Response
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Agency contacts drinking water plant

The plant doesnôt have a cyanotoxin response 
plan in place

Agency samples intakes and outflows

Drinking water plant uses alternate water 
source

Drinking water plant notifies residents that the 
water is safe to drink

Photo by Bluewater Globe on Unsplash

https://unsplash.com/@bluewaterglobe?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/drinking-water?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Step 4: Health Advisories
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Cyanotoxin levels exceed thresholds

Health Department issues health 
advisories 

Agency posts bilingual signs

Agency issues press release

Agency posts information on social media

Source: Utah Department of Environmental Quality. Used with 

permission.



Step 5: Illness Reporting 

73

Families fall ill and call poison control 
center

The poison control center recommends 
that the families contact their 
physician

The center collects their information 
and places it in its database

Photo by Dawid Sobolewsk on Unsplash

https://unsplash.com/?utm_source=your_app_name&utm_medium=referral


HCB Scenario: Message Mapping
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Three Key Messages

1. (Your Agency) identified a harmful cyanobacteria bloom in Smallburg Lake 
and Largeville Reservoir.

2. The Health Department issued health advisories for toxins.

3. Do not swim in the water and obey posted notices. 



Long-term Bloom Response Planning
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u Routine and response sampling and monitoring

u Drinking water emergency response 

u Communication and outreach

u Collaboration with partners 

u Data management optimization

u Evaluation of reporting and communication of 
HCB-related illnesses

u Evaluation of response plan
Source: Utah Department of Environmental Quality. Used with 

permission.

See Section 5.2 of the HCB Guidance Document

https://hcb-1.itrcweb.org/strategies-for-communication/


Key Takeaways
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uRisk communication provides members of the public with the 
information they want and need to make informed decisions.

u Immediate and long-term plans establish important processes 
and procedures to address HCBs before, during, and after a 
bloom event.

uClear messaging and timely communication about HCBs build 
trust and credibility and protect public health.



Advancing 

Environmental 

Solutions
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Introduction to Cyanobacteria
Monitoring for Cyanobacteria
Communication and Bloom Response Planning

Management and Control Strategies for HCBs
HCB Nutrient Reduction Strategies

See Section 6 of the HCB Guidance Document

https://hcb-1.itrcweb.org/management-and-control-strategies-for-hcbs/


Management and Control Strategies

u ñHelp ï we have a bloom! Now what?ò

u Focus is on in-lake approaches

u Guidance to support sound decision 

making

u Browse online and download documents
u Section 6 and Appendix C

u Explore options interactively:
u Management Criteria Tool
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Guidance Document ð Section 6

Ʒ Section 6: Management and 
Control Strategies for HCBs

Ʒ Broad overview of unifying themes 
and considerations

Ʒ Table summarizing 24 researched 
strategies

Ʒ Strategies are linkedé
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Photo by Elizabeth Smith; 
used with permission.



Whatõs in Appendix C?

Ʒ Content:

Ʒ 70+ pages of information

Ʒ Stand alone Fact Sheets for 
24 in-lake strategies

Ʒ Brief overview of strategies 
not covered by Fact Sheets

Ʒ Cost comparison table
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Strategies Presented in Fact Sheets
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Photo by Josh Ludahl on Unsplash; public domain.

INCLUDED EXCLUDED

Freshwater and 
estuarine systems

Marine systems

Surface water     
bodies

Engineered water 
systems

Support in scientific 
literature

Lacking independent 
scientific review

Widely applicable 
and available

Narrow range of use



Fact Sheet Structure

u Bloom type (Planktonic/Benthic)

u Strategy type (Intervention/Prevention)

u Supporting data 
(Substantial/Limited/Emerging)

u Technical overview

u Advantages and limitations

u Cost analysis and case studies

u Regulatory and policy considerations

u Literature references
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HCB Management and Control Strategies

Ʒ Resource aims providean overview of methods, 
with references to scientific literature

Ʒ Resource is not intended to prescribe or promote 
one strategy over another

Ʒ Goal is to support informed decision making:
Ʒ Place these approaches in larger context 
Ʒ Understand constraints, weigh costs and benefits, make 

sense of alternatives
Ʒ Set realistic expectations for outcomes
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Basic Management Strategy Factors

Ʒ Type of Approach: 

Ʒ Prevention / Intervention

Ʒ Water Body Type

Ʒ Pond / Lake-Reservoir / River

Ʒ Type of HCB

Ʒ Planktonic / Benthic

84

Photo by Autumn Kuney on Unsplash; public domain.



Other Relevant Factors to Consider: the Water Body

Ʒ Water Body Characteristics 

Ʒ Surface area and depth

Ʒ Mixing regime, residence time

Ʒ Natural turbidity and chemistry

Ʒ Internal vs. external nutrient loading

Ʒ Use related factors, e.g., drinking water, 
recreation, ecological considerations

Ʒ Seasonal/weather influences or other factors
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Photo by Tracy Selmon on Unsplash; public domain.



Other Relevant Factors: The Bloom

Ʒ Nature of the bloom

Ʒ History and Frequency

Ʒ Timing and Duration

Ʒ Location and scale

Ʒ Intensity

Ʒ Taxonomic assemblage

Ʒ Toxicity
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Photo by Elizabeth Smith; used with permission.



Other Relevant Factors: Human Dimensions

Ʒ Human Dimensions 

Ʒ Priority of goals

Ʒ Other management actions

Ʒ Budget, up-front and annual

Ʒ Infrastructure and staff

Ʒ Regulatory constraints

Ʒ Stakeholder perspectives

Ʒ Risk tolerance 
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Photos by Tom Gainor (above) and Giorgio Trovato 
(at right) on Unsplash; public domain.



Management Criteria Tool ð Interactive Selection

Ʒ Document Section 6 and 
Appendix C for hotlinked 
browsing or .pdf document 
download

Ʒ Interactive selection tool with 
filtering criteria

Ʒ Letôs explore a scenario: 
Smallburg Lake
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Smallburg  Lake: Defining the Problem
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Ʒ Shallow, 50 acre lake

Ʒ Unregulated outflow (long residence time)

Ʒ Nutrient loading from septic systems, waterfowl 
and likely row crop

Ʒ Loosely managed by county

Ʒ Access at county park and scout camp (north side) 
and private shoreline (south side)

Ʒ ñGets greenò most summers, but no prior concerns

Ʒ Planktonic bloom

Ʒ Toxins found, recreational use halted 
Illustration courtesy of KDHE



Smallburg  Lake: Basic Characterization and Constraints

Ʒ Type of Approach: 

Ʒ Prevention -and - Intervention

Ʒ Type of HCB:

Ʒ Planktonic / Benthic

Ʒ Waterbody type: 

Ʒ Pond / Lake -Reservoir / River

Ʒ Other information

Ʒ Eutrophic, turbid, well mixed, long 
residence time, recreational use
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Photo by Jordan Bauer on Unsplash; public domain.



Management Criteria Tool ð Interactive Selection
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Applying these very broad 
selection criteria 

eliminates just one 
optioné

ébut table criteria can be 
used to eliminate 5, 

yielding 18



Candi date Strategies for Smallburg Lake
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PREVENTION

Ʒ Barley/rice straw

Ʒ Dredging

Ʒ Floating wetlands

Ʒ P-binding 
compounds

Ʒ Shading with dyes

Ʒ Clay & surfactant 
flocculation

Ʒ Copper algaecides

Ʒ Food web manipulation

Ʒ Hydraulic flushing

Ʒ Microbial biomanipulation

Ʒ Nanobubbling

Ʒ Organic biocides

Ʒ Ozonation

Ʒ Ultrasound

Ʒ Monitored natural 
attenuation

Ʒ Nanoparticles

Ʒ Peroxide 
algaecides

Ʒ Skimming/ 
harvesting

INTERVENTION



Candi date Strategies for Smallburg Lake
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PREVENTION

Ʒ Barley/rice straw

Ʒ Dredging

Ʒ Floating wetlands

Ʒ P-binding 
compounds

Ʒ Shading with dyes

Ʒ Clay & surfactant 
flocculation

Ʒ Copper algaecides

Ʒ Food web manipulation

Ʒ Hydraulic flushing

Ʒ Microbial biomanipulation

Ʒ Nanobubbling

Ʒ Organic biocides

Ʒ Ozonation

Ʒ Ultrasound

Ʒ Monitored natural 
attenuation

Ʒ Nanoparticles

Ʒ Peroxide 
algaecides

Ʒ Skimming/ 
harvesting

INTERVENTION



Candi date Strategies for Smallburg Lake
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PREVENTION

Ʒ Barley/rice straw

Ʒ Floating wetlands Ʒ Copper algaecides

Ʒ Ultrasound

Ʒ Peroxide 
algaecides

INTERVENTION



Smallburg  Lake: Management Decisions in Context

95

Ʒ Intervention: 

Ʒ County will pay to treat the north shore bloom with 
algaecide:  peroxide first, copper as a backup

Ʒ Prevention: 

Ʒ County and scouts will install barley straw bales 
next spring (and buy a microscope)

Ʒ Homeownersô association will buy an ultrasound 
device and research floating wetlands 

Ʒ Additional:

Ʒ County will provide lakewide toxin monitoring with 
traditional media and social media updates

Ʒ County will convene stakeholder/watershed group



Before Finalizing a Strategy for Implementation

Ʒ Research permit requirements

Ʒ Check in with stakeholders

Ʒ Consider possible consequences (toxin 

release, DO impacts, residuals)

Ʒ Solicit estimates from multiple vendors

Ʒ Review budget impacts

Ʒ Consider logistics of strategy (timing, 

infrastructure, contract management)

Ʒ Communicate goals and plans

96

Photo by Tom Stiles; used with permission.


