
Phosphorus Treatment ï 

Advanced Removal Mechanisms 

and Amended Design for 

Stormwater BMPs  

Imbrium Systems  



Overview  
Â Phosphorus Basics  

Â NPS Loads  

Â Stormwater BMP 

performance  

Â Advanced Phosphorus 

Removal Mechanism  

Â Amended BMP Designs  

Â Things to Avoid  

 



Phosphorus Basics  

ÂEssential nutrient for life  

ÂCyclic between land & water  

ÂLimiting nutrient in fresh 

water  



Canadian 
Experimental 

Lakes Area # 226: 

Â Curtain divided lake 

Â Carbon & Nitrogen 

added to both sides 

Â Phosphorus added 

to lower half  

Fisheries and Oceans Canada - 1973 

Phosphorus 
added  



Millions          
of Years 



Lake Erie ï Sept. 2008 

Lake Erie ï Sept. 2009 

Lake Erie - Oct. 2010 



Problem:  

ÂExcess Phosphorus in fresh water causes 
Eutrophication  (over enrichment):  
 
ÂAlgal blooms 

ÂMicro-toxins é Cyanobacteria  
 

ÂHypoxia 

ÂFish kills 

ÂInvasive species 

 

Lake Champlain  

AP & VPR News - 2010   



Additional Issues :  

Â     Taste & odor problems  

Â     Fish & aquatic community  

Â     Recreational quality  

Â     Property values  

Charles River ï Boston Metro 



Â Fertilizers  

Â Animal & Pet Waste  

Â Vegetation & Leaves  

Â Detergents  

Â Erosion & Sediment Loss  

Â Hydrocarbons & Lubricants  

Â Airborne Fallout: Dust, Pollen, Fossil 

Fuels  

ÂWaste Water (CSO / Septic)  

NPS Phosphorus Sources  



Chesapeake Bay 
Pollen Load from 
Outfalls APR09 



Phosphorus Stormwater 
Loading by Land Use  
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EPA Stormwater BMP Design Guide, 2004 



Imperviousness Cover &  
Phosphorus Load  

Center for Watershed Protection - Schueler and Caraco 2001  



USGS Water-Resources Investigations Report 99ï4021 
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% Tree Canopy  

Phosphorus Load with  
Increasing % Tree Canopy  


