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Water service: 
1.8 million people in 
Baltimore City and 
5 counties.  
4,000 miles of mains 
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   Baltimore City maintains a separate storm drain 
system: 
 

• 1,146 miles of storm drain pipes 
 

• 27,561 storm drain manholes 
 

• 52,438 storm drain inlets 
 

• 1,709 outfalls 
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• Two Wastewater Treatment Plants: Back River and Patapsco  
 

• Collects and treats up to 250 million gallons wastewater daily 
  (Back River: 180 MGD/Patapsco: 63 MGD)  
 

• 3,100 miles of sanitary mains;  1,400 miles in Baltimore City.  
 

• Operates 8 major  pumping stations and 10 minor installations… 
 

 
                            …and 39,000 manholes. 
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•  Chesapeake Bay: largest of 130 estuaries in the US 

•  64,000 square miles watershed; over 15 million people 
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•  Water Quality 

•  Improve dissolved oxygen (DO) levels 

•  Reduce dead zones 

•  Increase submerged aquatic vegetation (SAV) 

•  Improve marine habitat 

•  Factors affecting Chesapeake Bay Water Quality 

•  Sediment loading 

•  Nutrients à Nitrogen and Phosphorus (N and P) loading 

•  Wastewater Treatment Plants (point-sources) 

•  Reduce levels of N and P through best available technology 



Baltimore	
  City	
  Bureau	
  of	
  Water	
  and	
  Wastewater	
  

	
  Back	
  River	
  Wastewater	
  Treatment	
  Facility	
  

   



Baltimore	
  City	
  Bureau	
  of	
  Water	
  and	
  Wastewater	
  

	
  Back	
  River	
  Wastewater	
  Treatment	
  Facility	
  

   

•  Original facilities constructed in 1907; operational 1912 

•  Today the plant occupies 466-acres and serves 1.3 million people. 

•  Among the largest wastewater treatment plants in the mid-
Atlantic region. 

•  Physical, chemical and biological treatment processes – 24-hour 

operation. 

•  Can process flows over 400 million gallons per day and handle 

peak flows up to 600 MGD w/flow equalization after head works 

upgrade. 
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•  Current permit through the Maryland Department of the 
Environment (MDE) under the National Pollutant Discharge 
Elimination System (NPDES) to meet stringent effluent limits 
(monthly averages): 

•  BOD5    10 mg/l 
•  Total Suspended Solids  10 mg/l 
•  Seasonal ammonia-N  2.0 / 5.7 mg/l (summer/winter) 
•  Total nitrogen (“BNR”)  8 mg/l (annual average) 
•  Total Phosphorus   0.2 mg/l 
•  E.coli (disinfection) 126 MPN/ 100 ml 
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Biological Reactors 

Secondary Settling Tanks 

Effluent Filters 

Disinfection (chlorine) 

Sludge Dewatering & 
Heat Drying Facilities 
(“Pelletization” process) 

Primary Settling Tanks 

Screen & Grit 

Anaerobic 
Digestion 

Sludge Thickening 
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Biological Nutrient Removal (BNR) (in late 1980’s): 
–  Reduce total nitrogen (TN)  30 – 40 mg/l   8 – 10 mg/l 

–  Reduce total phosphorus (TP)  4 – 6 mg/l   0.2 mg/l 

Enhanced Nutrient Removal (ENR) (in early 2000): 
–  Reduce total nitrogen (TN)  8 – 10 mg/l   3 mg/l 

–  Reduce total phosphorus (TP)  0.2 mg/l   0.3 mg/l 
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•  40 MG biological (“nitrification”) reactor tankage (Step 1) 
•  Twelve 160-foot diameter clarifier/ settling tanks (2 MG each) 
•  Pumping Station (300 million gallon/day pumping capacity) 
•  52 biological (“de-nitrification”) filters (each 100’Lx12’W) (Step 2) 
•  Chemical Facilities 
•  Supporting Plant Infrastructure: 
•  Underground utilities (piping, electrical, gas, communications) 
•  Roadways 
•  Communications and plant process control systems 
•  Total ENR upgrade costs approximately $600,000,000 
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•  2008 cogeneration facility to reduce the purchase of electrical 
power by $1.4 million annually by using the methane gas 
produced at Back River to generate electricity. 

•  2012 solar array:  4,200 American-made panels, installed at a cost 
of about $4 million, supply about 5 percent of the energy — up to 
1,000 kilowatts per hour — needed to run the plant. 
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•  Screen and Grit Facility improvements 
 
•  New influent wet weather pumping station 
 
•  Peak flow equalization (36 MG storage) to protect downstream 

treatment processes 
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Like most large cities in the nation, Baltimore City faces the 
challenges of dealing with an aging infrastructure. In 2002, we 
entered into a consent decree, or agreement, with the U.S. 
Environmental Protection Agency and the Maryland Department of 
the Environment to inspect, identify, and improve the entire sanitary 
sewer system. This agreement focuses primarily on the elimination 
of sewage overflows.  
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•  Under CD requirements, the City has completed: 
•  Sanitary Sewer Evaluation Survey (SSES) 
•  Flow Monitoring 
•  Hydraulic Model Development 
•  Sewershed Study Plans  
•  GIS Updates 
•  Rehabilitation of Sewer Collection System  

•  The City plans to complete the structural improvements by 
January 1, 2016 

•  Hydraulic Improvements are being negotiated with EPA and MDE 
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