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Workshop Outline

• Products

• Types and mechanism of inactivation 

• How to select a product

• Bench-scale testing 

• How to determine a dose

• When and where to treatment 

• Examples of management plans

• Closing remarks

• Questions

Key Points



Algaecide Products

• Two categories of products

• Copper and non-copper

• Copper based-product

• Chelated and non-chelated

• Hydrogen peroxide-based products

• Liquid and granular 

• Different formulations 

Commonly Used and Referenced Products



Algaecide Products

• Copper based-products

• Different formulations 

• Liquid and granular 

• Copper sulfate crystals 

• Common active ingredients 

• Copper sulfate pentahydrate 

• Copper ethanolamine complex

• Chelates of copper gluconate 

and copper citrate

• Copper triethanolamine

Commonly Used and Referenced Products

• Cutrine Ultra

• EarthTec

• SeClear



Algaecide Products

• Non-copper

• Hydrogen peroxide-

based products

• Liquid and granular  

• Common active 

ingredients 

• Sodium carbonate 

peroxyhydrate

• hydrogen peroxide & 

peroxyacetic acid

Commonly Used and Referenced Products

• PAK27

• GreenClean granular 

• GreenClean Liquid5.0



Hydrogen Peroxide-Based Products

• Oxidative Stress

• Selective treatment

• Dose dependent 

• Prokaryotic vs. 

eukaryotic 

• Side reaction of 

photosynthesis 

• Mehler reaction 

• Different antioxidant 

systems

Selective Treatment 

• Reduce photosynthetic 

viability 

• Down regulates mcyD

• Biological residence 

• Can achieve 

prolonged suppression 

• Requires a refined 

application approach



Copper-Based Products

• Toxicity 

• Non-selective 

treatments

• Historical usage 

• Cost less per 

application than 

hydrogen-peroxide 

products

• Requires more frequent of 

application 

Treatment

• Adverse impacts from 

long-term use at higher 

concentration

• Copper-mediated gene 

expression 

• Copper homeostasis 

mechanisms

• Mutation leading to 

copper resistant 



How to Select a Product 

• Target group of organisms

• Sheath (Lyngbya)

• Location of target population 

• Planktonic vs. benthic

• Physical habitat characteristics

• Boat access

• Flow pattern

• Treatment intent 

• Reactive or preventative 

Reservoir and Site-Specific Product Selection



How to Test a Product

• Investigate multiple products and doses

• Investigate different products for each group of 

organisms of interest

• Determine performance of a product based on 

reservoir specific population and water 

characteristics 

• Iron, OM loading

• Quantify the impact to account for any changes 

needed in the treatment plant 

Bench-Scale Testing



Bench-Scale Testing

• 35 µm phytoplankton net 

• Concentrate phytoplankton population 

• Treated and control reactors

• 1.6 L per reactor

• Baseline, 2, 7, and 14 days after treatment 

• Sonde

• Temperature, DO, TSS, pH, ORP, Chl-a, phycocyanin

• Extracellular and total microcystin

• qPCR

Procedure



Impacts of Treatment

• Relationship to IOM release 

• Extracellular cyanotoxins

• Microcystins release

• Numerous publication 

• Copper sulfate > chelated copper > PAK27

• Geosmin/MIB

• Release of internal dissolved fraction in cytoplasmic matrix

• Latent ‘release’ of protein bound fraction 

• DO

Product Impact on WQ Parameters 
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How to Determine Location and Timing

• Intent of the treatment 

• Preventative and 

reactive 

• Historical monitoring 

data

• Understand in-situ

activity

• Windows in time for 

activity 

• Accounting for seasonal 

variation

Preventative and Reactive Management 

• Additional sampling to 

locate ideal areas

• Account for transport 

in data analysis and 

sampling

• Outline ‘hot spots’ 

• Ideal habitat 

characteristics 

• Accumulation 

locations 



Field Application 

• ‘hot spot’ areas in the 

system

• Impact downstream 

accumulation 

• Hydrogen peroxide-

based treatment 

• Outline accumulation 

areas

• Copper-based 

treatments

Targeted Application Approach & Spot Treatments

• Spot treatments 

respective to treatment 

intent and monitoring

• Targeted application 

• Sediment-water interface 

• Surface broadcast

• Injection at different 

depths 



Dynamic Management Plan

• Outline accumulation areas and ‘hot spots’

• Product for both types of outlined areas

• High and low dose based for each type of 

treatment

• Reactive vs. preventative 

• Population density

• Timing of application

• Historical activity (‘window’) and current weather 

patterns

Key Aspects 



Dynamic Source Water Management Plan

• Bench-scale testing

• EarthTec, Cutrine Ultra, 

SeClear, and PAK27

• Three doses

• Multi-product 

management plan 

• copper product for 

accumulation areas

• PAK27 dose for ‘hot 

spots’

Example #1
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Dynamic Source Water Management Plan

• Bench-scale testing provided both product and 

doses for each location 

• Accumulation area (if needed)

• Cutrine Ultra  (0.125 mg/L Cu)

• ‘Hot spot’ area

• PAK27 Dose (2 mg/L H2O2)

• Field tests

• Application approach 

• Timing 

Example #1



Dynamic Source Water Management Plan

• Bench-scale 

• Provided products and doses for field test for each type of 

area

• Field test

• Provided insight to refine application approach and timing 

of treatments 

• All necessary ‘tools’ are available 

• ‘hot spots’ – PAK27 (2 mg/L H2O2)

• Continuous monitoring in area (Chl-a, phycocyanin)

• Accumulation areas – Cutrine Ultra (0.125 mg/L Cu)

• Routine monitoring with Sonde and visual IDs and enumeration  

Example #1



Dynamic Management Plan

• Sondes (chlorophyll-a and phycocyanin)

• All monitoring or potential treatment areas

• profiles

• Continuous monitoring at ‘hot spots’

• PAK27

• Timing of treatment 

• Dominance shift

• Frequency 

• Visual ID and enumeration

• All locations

• qPCR

Data Driven Application of Management Plan



Dynamic Management Plan

• Overall algaecide prescription 

• Includes all tools

• Planktonic and benthic

• Benthic suspected but not proven 

• Proven and isolated with investigative sampling

• FlowCam

• Calibration 

• Limited historical data

• Outline index and action thresholds based on available 

Example #2



Overall 
Prescription
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Closing Remarks

• Dynamic management plan

• Active participation 

• Short-term management with algaecide is 

temporary 

• Provides cost reduction to fund long-term management 

efforts

• Long-term efforts need to transcend nutrient 

management and mitigation 

• Biotic component of internal geochemical cycle

• Cyanobacteria dominance-induced bacteria changes

• OM/DBP formation potential, Fe, Mn

Key Components 


