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Pentwater, Oceana County, MI 



Pentwater  

ÅPopulation 

ÅVillage = 1,100 

ÅTownship = 650 

ÅSummer Tourist Town 

ÅAdjacent to Lake Michigan and 
Pentwater Lake 

Å60,000 lf of sanitary sewer 

Å4 lift stations 



Original WWTF  



Administrative Consent Order  

ÅIrrigation Field Hydraulically 
Overloaded 

ÅGroundwater and Creek 
Discharge 

Å340 lb TP/year leaving site 

ÅPentwater Lake = Eutrophic 

ÅForced to Upgrade WWTF 



What Now? 

ÅBudgetary constraints 

ÅSmall community, limited 
budget 

ÅFunded by Rural Development 

ÅEvaluated Options 

ÅTreatment 

ÅDischarge location 

ÅObtained NPDES permit 





Pentwater Clean Water Plant  





Treatment Building 



Fine Screen 

EQ Basin 



Bioreactor Tanks 



Membranes 

Pentwater Clean Water Plant  



Permeate 
Pumps 

Pentwater Clean Water Plant  



UV Disinfection 

Biosolids Holding Basins 



Chemical 
Storage 

Tank 

 

 

Blowers 

Pentwater Clean Water Plant  



Is Meeting 0.03 mg/l 
Effluent Phosphorus  

Really Possible? 



Startup Challenges 
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Startup Challenges 



Chemical Options  for P Removal 

ÅAdd Alkalinity 

ÅCoagulant Options 

ÅFerric  

ÅAlum  
ÅPAC 

ÅPoly-Alum 

ÅJar Testing Required 

 

 



Poly Alum  
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