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Marquette Area WWTP 

The “Old Plant” 

•Constructed 1980 

•Primary Clarifiers 

•Rotating Biological 
Contactors (RBCs) 

•Secondary Clarifiers 

•Disinfection 

•Anaerobic Digestion 

•Land Application 

Effluent Discharges to Carp River & Lake Superior 



Facility Planning Results 

•Convert to Nitrifying Activated Sludge for 
Ammonia Compliance 

–High Efficiency Aeration System 

•Upgrade Controls Systems 

•Include Sludge Thickening/Dewatering 

•Rehab/Upgrade Anaerobic Digesters 



Key Feature – Incorporate Bio-P 

Wastewater Characteristics Looked Ideal for 
Bio-P 

=> Wastewater Ideal for Bio -P!  (Keep Chemical 

Feed Facilities for Backup/Polishing.)  



Bio-P Considerations 

•Potential for Operational Savings 

–Minimize Chemical Costs for P Removal 

–Minimize Chemical Sludge Production/Disposal 

•More Complex Operational Control 

–Dealing with Nitrate from Nitrification  

–Sludge Handling to Prevent Re-Release of 
Phosphorus from the Waste Sludge 

•Sidestream Phosphorus Loads after Digestion 

•Potential for Struvite in Digesters 
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Bio-P Configuration 
Z = Selector Zone 

Z-1 Z-2 Z-3 

Z-4 Z-5 Z-6 
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Typical Bio-P Configuration 
Long Anaerobic Zone (red), short Anoxic Zone (aqua) 

To aeration 
basins 
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Initial Results at Startup 



Initial Results at Startup 



Challenge Faced – pH/Alkalinity 

•Bio-P Performing Reliably 

–Some ferric for effluent polishing  

•Effluent pH Affecting Overall Biology 

–Water source – lake water, low alkalinity  

–Nitrification consumes most alkalinity 

–Ferric for TP polishing consumes more 
alkalinity, depresses pH 



Paradigm Shift – Use Sodium 
Aluminate for Effluent P 
Polishing 
•Ferric/Ferrous/Alum remove P but 

consume alkalinity 

•Sodium Aluminate 

–Ties up soluble phosphorus 

–Adds alkalinity 

 

Switch to Sodium Aluminate Made 10/01/13 



Questions? 



Flow Rate through Bio-P Tank 

Flow  Flow Rates  

Forward Flow 3 mgd 

Internal Recycle 1 x forward Flow = 3 mgd  

RAS Flow 0.60 x forward flow = 1.8 mgd  

Sum 7.8 MGD 
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