
Brownfields, Green Infrastructure & 
Finding the Right Stormwater 
Solutions in Urban Settings 



• What is a  Combined Sewer Overflow (CSO) 
• Solutions to CSOs 
• What is Green Infrastructure (GI) 
• Location Challenges for GI 
• Key Considerations for Stormwater Management on Brownfields 
• How do you design a GI/Stormwater (SW) basin on a 

Brownfield 
• Case Study – Woodland/Central Green Infrastructure Project 





• Sewage collection 
System 

• Collects 
• Sanitary Sewage  
• Surface runoff 

• Conveys flows to WWTP 
• Overflows to the 

environment 
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Dry Weather Flow to 
treatment plant 



How Does a Combined 
Sewer System Work? 
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Water Quality Impacts of Combined Sewer 
Overflow…. 







• Traditional (Gray) 
• Large Tunnels 
• Pump Stations 
• Relief Sewers 
• WWTP Improvements 

 

• Trending (Green) 
• Bioretention 
• Rain gardens 
• Pervious pavers 
• Green roofs 
• Rainwater harvesting 

 





• Manage Stormwater 
 

• Store, infiltrate, or 
evapotranspirate stormwater 
 

• Control Measures:  
• plant/soil systems  
• permeable pavement 
• stormwater harvest and reuse 

 
• Reduce flows to the 

combined sewer system 
 

 









• Remaining CSOs 
 

• Connection to Waterway 
 
• Available Space 

 
• No other reuse Option 

 
• Community Support 





Brownfields 



On Brownfield Sites 













From Left to Right:  Conceptual model for bioretention basin, environmental concerns 
identified during environmental due diligence, and refined rendering of engineering design 
incorporating environmental findings. 

Gas Station Dry Cleaner 

• Avoid Contamination?   



• Address Contamination?  





Woodland/Central Green Infrastructure Project – West Basin 









• Late 1800s - Residential area around ravine 
 

 

1892 Atlas Map 

1896 Sanborn Map 



• 1910-20s – Commercial/industrial development and filling of 
ravine (off-Property) 
 

 

1913 Sanborn Map 

1922 Atlas Map 



• 1950s-60s – Filling of ravine continues; recycled lumber yard 
becomes salvage material yard 
 

 

1951 Aerial Photo 1962 Sanborn Map 



• 1970s – Homes/commercial structures removed and scrap yard 
expands 

1970 Aerial Photo 1977 Aerial Photo 



• 1980s – Addition of auto towing/wrecking 
 

1982 Aerial Photo 1988 Aerial Photo 



• 2014 – Cuyahoga County Environmental Crimes Task Force 
raids site and court case is filed 
 

1994 2000 2004 2013 



• 2015 – Previous owner required to clean-up the property 
 

“Nobody's better off because 
you're in prison, nobody's better 
off because you're $50,000 light 
in the pocket," [Judge] Gall said. 
"Everybody's better off when this 
property is taken care of. 
However, it needs to be done." 





• Site and Wetlands filled 
with: 
• Scrap materials and tires 
• Demolition debris 
• Solid waste 
• Industrial waste 

 
• Contaminants of Concern: 

• Polynuclear aromatic 
hydrocarbon (PAH) compounds 

• Lead 
• Polychlorinated Biphenyls (PCBs) 

 







Rule 13 
Permit Required 





Minimal Action 
• No additional solid waste/trash would be excavated 

or removed from beyond the perimeter or bottom of 
the planned basin in this alternative. 

• This alternative would not be effective at reducing the 
toxicity, mobility, or volume of solid waste/trash and 
would leave solid waste in place. 

• Cost approximately $320,000. 

 



Complete Cleanup 
• Excavated solid waste/trash fill layer 

would be properly disposed off-site at 
a landfill. 

• Solid waste/trash on the surface of the 
areas outside the basin footprint would 
also be removed and properly disposed 
off-site at a landfill. 

• Reducing the volume of solid 
waste/trash at the Property, but the 
entire volume of solid waste/trash 
removed from the Property would 
merely be relocated to an off-site 
landfill. 

• Cost approximately $1,100,000 



Modified Cleanup Solid Waste/Trash Separation 
• Excavated solid waste/trash fill layer would be sorted to 

separate the tires, solid waste/trash materials, recyclables, 
and soil.   

• The surficial solid waste/trash would be excavated to a depth 
of two (2) feet in the areas outside the basin footprint and 
sorted/disposed.   

• All of the sorted material will be properly disposed off-site 
at a landfill or recycled. 

• This alternative would be effective at reducing the volume of 
solid waste/trash and would render the Property safe for its 
intended future use. 

• Cost approximately $750,000 
 

 



• Removal of “hot spots” 
for lead, PCBs and PAHs 

• Removal/Recycling of 
trash 

• Cover remaining buried 
solid waste 

• Restore Wetland 

Site Meets Recreational Use 
Standards 





 







• Stop illegal dumping. 
• Provide CSO capture. 
• Remove solid waste and 

“hot-spots.” 
• Improve socioeconomic 

conditions. 

• Available for 
recreational use. 

• Wetland restoration. 
• Reforestation including 

native meadow 
vegetation. 

• Stabilize disposal 
areas. 

  



Robin Halperin 
Manager of Regulatory Compliance 

Northeast Ohio Regional Sewer District 
3900 Euclid Avenue 

Cleveland, Ohio 44115 
216.881.6600 

HalperinR@neorsd.org  

 

Dan B. Brown 
President 

Partners Environmental Consulting, Inc. 
31100 Solon Road, Suite G 

Solon, Ohio 44139 
440.248.6005 

dbrown@partnersenv.com  
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