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Overview



• A problem with many names:
• Harmful algal blooms

• Blue-green algae 

• Cyanobacteria

• Found in lakes, rivers, ponds in MN and around 
the world

• Human health concern - Can produce toxins such 
as microcystin that can be harmful to people and 
animals

 

What are Harmful Algal Blooms?



Not only an 
MPRB issue 



Not all “scum” is dangerous

Filamentous green algae is non-toxic Duckweed, a plant, is non-toxic



Why now? 
• Urban lakes may be more 

susceptible to blooms

• Increased reports of potential 
issues with people (eye and 
sinus)

• Red blooms in Nokomis and 
Cedar more frequent

• Climate change is an 
exacerbating factor 

• Earlier Spring
• Later Fall
• Rain in Winter



Microcystin (Toxin) Levels

>20 micrograms 

per liter (ug/L)

Measured in Lake 

Nokomis in 2021 

during swim season

6 micrograms per 

liter (ug/L)

Is the safe level for 

swimming (MPCA)

Both lakes are at risk for exceeding World Health Organization and Minnesota Pollution Control 
Agency (MPCA) standards



After a national consultant search, MPRB hired Barr 
Engineering Company to complete a study with the 
following objectives:

1. Identify the specific stressors causing beach season and off-
season cyanobacteria blooms in the lakes.

2. Identify structural and nonstructural mitigation strategies 
to address the stressors resulting in cyanobacteria blooms.

3. Create planning-level cost estimates for most promising 
strategies. 

How can this problem be studied and mitigated?

Nokomis, 2023



• What is causing increased algal blooms?

• Phosphorus and nitrogen nutrient enrichment

• Warming air/water temperature

• Light

• Micronutrients

• Zooplankton Predation

• Hydrology/detention time

Barr Engineering Stressor Analysis

Climate change is likely to exacerbate this issue throughout the 21st Century
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Causal Analysis - 

Increased Lake Stability 
& Reduced Mixing

Reduced Mixing 
can lead to low 
oxygen in the 
hypolimnion

Low oxygen can lead 
to increased 
phosphorus release 
from sediments

Warming Temperatures + 
Nutrient Enrichment 

Prolonged growing 
season



High Sediment Phosphorus Levels

(>4.5 m depth)

Anoxic Sediment Total 
Phosphorus (TP) Release Rate
(mg/m2/day)
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(mg/m2/day)

Cedar Lake Lake Nokomis



1. External watershed nutrient load reduction
• Infiltration/Filtration
• Ponds
• Wetland Restoration

2. Internal sediment P load reduction
• Carp (sediment resuspension)
• Sediment Inactivation (e.g., alum treatment)
• Aeration (oxygenation, alum injection)

Management Options (aka Tools in the Toolbox)

Deal with “new” phosphorus

Deal with “legacy” phosphorus



Algaecides (reactive)

2.5 – 9M per lake over 20 years

Concept Design Estimate over 20 years for Whole Lake Algaecide Applications Assuming 4% Inflation



Reactive Approach - Algaecides

• Can suppress blooms, but does not solve the root problem

• Most expensive option

• Experimental

• Timing and dosing are critical

• High data collection needs (staff time)

• Ruled out products that would damage lake life (copper)

• Some products that are environmentally safer (peroxide)

2.5 – 9M  per lake over 20 years



Oxygenation - Proactive

1.3 – 2M+ per lake over 20 years

Hypolimnetic oxygenation:  Cedar Lake Aeration and artificial circulation:  Lake Nokomis



Proactive Approach – Oxygenate bottom water

• Prevents conditions that allows sediment to release phosphorus

• Non- chemical (unless alum injection is added for additional $)

• Proven technology

• Significant infrastructure addition (small buildings, pipes)

• Staff for running the systems (additional $)

• Blooms could occur quickly if systems are off

1.3-2M+ per lake over 20 years



Sediment Inactivation

1-1.5M  per lake over 20 years per lake

Comparison of phosphorus inactivation approaches over a 20-year life cycle per lake



Proactive Approach – Sediment Inactivation

• Bind phosphorus, so it cannot release

• Alum vs Phoslock

• Alum has a longer history of use,  including in the Minneapolis lakes

• Dose and project longevity is more defined for alum

• Lake chemistry in our region suitable for alum use

• Alum is more cost effective

1-1.5 M  per lake over 20 years



Recommended Strategies

Control Phosphorus Internal Load

• Continue Carp Management

• Continue Watershed Nutrient Control

• Consider Aquatic Vegetation 
Management 

Lake Nokomis



Control Phosphorus Internal Load
• Continue Watershed Nutrient Control

• Consider Aquatic Vegetation 
Management 

Cedar Lake

Recommended Strategies



• Harmful Algal Bloom Study Completed

• Management Strategies Identified (alum)

• Engaging Partners

• Choose project(s) for implementation

• Update Plans

• Position for grant availability

• Lake vegetation planning

Project Summary and Next Steps



Potential Funding Source: Clean Water Fund

• Very competitive 

• Funds similar projects statewide

• Prioritizes collaborative projects

• Requires that the project appears in a Local Surface Water Management Plan

• MPRB does not have this type of plan

• Projects currently not in MCWD or Minneapolis eligible plans

• Partnership needed



New Water-Focused Partnership

• MPRB, City of Minneapolis, Minnehaha Creek Watershed District

• Modern version of successful Chain of Lakes Clean Water Partnership

• Involves creation of MOU/Cooperative Agreement and Steering 
Committee 







• Harmful Algal Blooms in lakes

• Beach Monitoring ongoing

• Management Strategies Identified

• Engaging Partners

• Seeking funding for Implementation

Summary



Questions?
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