
  

 

  

   
 

  

   
  

  

 

 
 

  
 
 

   
 

 
 
  

 

 
     

   
  

  
 

  
   

   
  

  

 

   
 

   
   

 
 

  

  

 

 

 

 

              
           

          
 

   

           

         
    

            

    

          

      

        
   

 

 

   
   

 
   

 

 
  
  

 

    
 

     

 
  

 
   

  
  
 
  

    
  

 

 

  
  

     

   
  
   

  
   

 

  
 

  
 
 

   
 

 
 
  

 
 

 

 
 

 

  
  

 

 
 

  

  

                   

                       

                            
                      

                         

                          

                        

                            
                           

                      

                        

                        

                   

                       

                            
                      

                         

                          

                        

                            
                           

                      

                        

                        

 
 

      
        

            

         
       

 

  
  

 
  

 

  
  

    

  

   
 

  
   

  

  
 
  

   
    
     
   

Shading

Dyes
2Process

DISCLAIMER: Algae Mitigation Technique Selection Process for Lakes 
Mitigation techniques presented on this page do not constitute a For control of cyanobacteria and harmful algal blooms 
recommendation or endorsement by California EPA. (selection of mitigation measures should be based on at least one year of monitoring data) 

Please note: Multiple mitigation techniques may be necessary for long term 

Evaluate 
appropriateness of 

‘more 
environmentally 

damaging’ 
approaches for 
treatment 1,2,3,4 

Short- term bloom 
reduction, no 

prevention of future 
blooms 

Bloom reduction and 
prevention of future 

blooms 

Bloom prevention 
measures 

Scope of Solution 

Are phosphorus 
concentrations 

high, pH between 
5.5-9, alkalinity 
above 20mg/L 

and well buffered 
hard water? 

Yes 

Alum/Ferric 
Salts/Clay 

Coagulation & 

Flocculation
1,2 

Are nutrient sources 
identified? 

PLEASE NOTE! 
Early bloom detection and 

early intervention are 
fundamental to prevent 

worsening problem. FULL 
PROFESSIONAL 

EVALUATION OF 
TREATMENT OPTIONS TO 

EACH WATERBODY IS 
ESSENTIALAre impacts to non-

target species a 
concern? 

Yes No 

• Hydrologic 
Manipulation 

• Reservoir 
Drawdown/ 
Dessication 

Are nutrients 
predominantly 

in the water 
column? 

Floating 
Wetlands5 

Yes No 

Mechanical 
Circulation/ 

Aeration 

• Dredging 
• Sediment Cap 
• Biomanipulation 

Lake Size 

Small 
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harmful algal bloom management 

• Diversion 
• Advanced 

effluent 
treatment 

Are the nutrients 
from internal or 

external loading? 

Are nutrient rich 
sediments > 0.5 

meters in 
depth? 

Dredge 

• Hypoliminetic 
withdrawl 

• Hypoliminetic 
aeration or 

oxygenation 

Are nutrients 
from a point 

source? 

Yes 

• Sewer 
installation 

• Fertilizer controls 
• Retention ponds 
• Biofilters 
• Settling Basins 

Techniques applicable to both 
point and non point sources: 
• Dilution/flushing 
• Biomanipulation 
• Riparian Wetlands 
• Mechanical Circulation 

(best for stratified lakes) 

Lake is not a 
drinking water 
source, is >1m 
in depth, and 

has a low 
flushing rate? 

Is the lake 
small? 

Yes 

Are phosphorus 
concentrations 

high, pH between 
5.5-9, alkalinity 
above 20mg/L 

and well buffered 
hard water? 

Yes 

Alum/Ferric 
Salts/Clay 

Coagulation & 

Flocculation
1,2 

Are dissolved 
oxygen 

concentrations 
low? 

Yes 

Is 
destratification 

acceptable? 

Yes 

Aeration 
Hypolimnetic 
Oxygenation 

Is water 
column deep 

and lake 
stratified? 

Yes 

Large 
and 

Small 

Does the lake have a 
controllable flow? 

Yes No 

Yes No 

No 

Shading 

Dyes
2Process 

Yes 

Small 

Legend

Mitigation technique may require NPDES permit

Some or all of the mitigation techniques may be subject
to additional permitting restrictions

Mitigation technique not subject to permitting process

Some products not suitable for drinking water systems

Check product label for recreational safety information

Follow label instructions for rate, treatment timing, risks
to non-target species and use in drinking water systems

Apply early in bloom cycle

Potential toxin release from cell lysis

Emerging technology – Additional research recommended

Legend 

Mitigation technique may require NPDES permit 

Some or all of the mitigation techniques may be subject 
to additional permitting restrictions 

Mitigation technique not subject to permitting process 

Some products not suitable for drinking water systems 

Check product label for recreational safety information 

Follow label instructions for rate, treatment timing, risks 
to non-target species and use in drinking water systems 

Apply early in bloom cycle 

Potential toxin release from cell lysis 

Emerging technology – Additional research recommended 

InternalExternal 

No 
Yes 
and 
No 

No 

8/3/2020 
Mitigation Subcommittee of the California Cyanobacteria and Harmful Algal Bloom Network 
(a workgroup of the California Water Quality Monitoring Council) 
http://www.mywaterquality.ca.gov/habs/index.html 

No 

1 

2 

3 

5 

4 

Are ‘less environmentally 
damaging’ approaches for 

treatment feasible? 

No 

Yes 

Evaluate 
appropriateness 

of ‘less 
environmentally 

damaging’ 
approaches for 
treatment (see 
left side of flow 

chart) 

A few examples: 

Chemical algaecides that 
degrade (peroxides); 

Mechanical (surface 
skimming, water column 
mixing, aeration, 
dilution/flushing); 

Longer-acting chemicals 
(alum/ferric salt/clay 
coagulation & 
flocculation) 

A few examples: 
CuSO4/Cu+ formulations 
Other chemical algaecides 
Ultrasound 
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