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Solving Wet Weather Problems: 
Evolution of a Green Infrastructure Program

Northeast Ohio Regional Sewer District 
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355
square miles

NEORSD Sewer District Service Area
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• Political subdivision of Ohio 

• Created in 1972 by Court Order
– Code of Regulations
– Governed by seven Trustees

• Separate and distinct from the City of 
Cleveland and Cuyahoga County

Northeast Ohio Regional Sewer 
District: Who we are…
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• Stormwater & sanitary services to 62 communities
– 1 million customers
– 90+ billion gallons treated annually
– 200 MGD average flow at 3 wastewater treatment plants
– 312 miles of interceptor sewers
– 400 miles of Regional Stormwater System

• Water quality monitoring

• Lake Erie beach monitoring and maintenance

What We Do…
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Combined Sewer Area:
10 Communities & 81 sq mi.
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Combined Sewer Area
126 CSO Locations 
Throughout 
Combined Sewer 
Area
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7

Legacy Problems
Combined Sewer Overflow
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Northeast Ohio Regional Sewer District
WET WEATHER PROGRAMS

• $3 billion in 25 years
• CSO control
• Sewer fees
• Includes GI in CIP
• Funds GI grants

• $38 million annually
• Flooding & erosion 
• Impervious surface fee
• Incentivizes GI with 

Stormwater Fee Credits
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Consent Decree Requires Northeast Ohio’s 
CSO Problem Reduced in 25 Years

0 to 4 Overflows 
= 98% Capture

0 to 80 Overflows 
= 82% Capture 

Current (2014)
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Project Clean Lake: THE GRAY

Deep Storage Tunnels Play Key Role

7 tunnel systems
– 21 miles
– 17’ to 24’ diameter
– 100’ to 200’ deep
– Three deep tunnel
pump stations

– Drop structures
– Near‐surface sewers 
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CSO Consent Decree includes
Two options for Green Infrastructure

Appendix 3:  “Gray plus Green”
(District submitted Green Infrastructure 

Plan December 2011)

Appendix 4: “Gray vs. Green” 
(Opportunity to “right-size” gray using green)



Consent Decree timeline for 
GI required under Appendix 3

13

Green Infrastructure 
Plan Submittal

Green Infrastructure PCMP 
Proposals Submittal

Green Infrastructure 
Compliance Review

201220112010 2020 2022

DESIGN + CONSTRUCTION + MONITORING

Enter Into
Consent
Decree

Compliance
Deadline

2013 2014 2015 2016 2017 2018 2019 2021

CORRECTIVE ACTION

20352010 GRAY INFRASTRUCTURE TIMELINE2010 GRAY INFRASTRUCTURE TIMELINE 2035

Green Infrastructure Plan 
Approval
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Areas with highest 
remaining CSO volumes

NEORSD Green Infrastructure Opportunities:
Opportunities within combined sewer area to manage
stormwater before it enters combined system
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Urban Agricultural Innovation Zone GI Project

RTA & Hillside Community Park 
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The Facts on UAIZ Green Infrastructure for Appendix 3 CSO Control
• Project Cost:  $7.2M 
• Stormwater Volume: 7.0 MG/yr
• CSO volume (Baseline):  7.0 MG/yr
• CSO Volume (Appendix 3):   1.2 MG/yr

Understanding volume controlled by GI:
Urban Agriculture Innovation zone
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Typical Year Baseline CSO Volume (MG) 
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Project Clean Lake GI works across a 
range of small storms causing overflows

ddd
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Typical Year Baseline CSO Volume (MG) 
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NEORSD LTCP will control 4 BG of CSO by 2036

Project Clean Lake GI does not 
control CSO from large storms

Additional resiliency planning capacity

ddd
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Construction Cost Comparison 
for CSO Control
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$0.63

$1.00

$2.00
$1.94*

NEORSD’s Easterly CSO Control Plan 
(Through 2020)

NEORSD Appendix 3 Green Infrastructure 
Program  (through 2020)
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$0.80
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*  Appendix 3 CSO Control is the last volume to be captured, in a post-implementation scenario.



Actively Pursue Implementation 
and Maintenance of Green 

Infrastructure Across Programs 



Implementing GI Policy 
through CIP: E. 140th 
Relief & Consolidation 
Sewer Project ‐ Base 
Design

1. Field research and 
flow monitoring

2. Remaining CSO 
volume

3. Pockets of separated 
storm sewer systems 
going to combined

4. Two culverted streams



Implementing 
GI Policy through CIP: E. 
140th Relief & 
Consolidation Sewer 
Project‐ Optimized Design

1. Use storm sewer 
systems

2. Reduce gray 
components (size and 
length)

3. Eliminate sections of 
sewer that impact major 
streets

4. Reduce cost by 15% and 
include GI features
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Existing Site: Page at Elwood
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Existing Site: Page Ave



Page Ave

Wymore Ave
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The Facts on E. 140th Green Infrastructure for Appendix 3 CSO Control
• Project Cost:  $18.4 M 
• Stormwater Volume: 48.3 MG/yr
• CSO volume (Baseline):  25.3 MG/yr
• CSO Volume (Appendix 3):   5.8 MG/yr
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Green Infrastructure Grants
Facilitating GI with Partnerships
• Available to communities and non-profits

– For profits can apply in partnership with 
eligible applicant

• $2 million available in 2016

• 2015 Green Infrastructure Grants 
– $1.7 million 
– 6 MG annual stormwater removal
– $0.28/gallon stormwater

• Agreements/inspection for maintenance
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Why We Grant……

• Grant programs compliment District efforts 
to address wet weather and water quality 
problems.

• Grant programs facilitate:
– Dedicated local partners
– Member Community involvement
– Cost-sharing opportunities
– Community visibility
– Long-term maintenance
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NEORSD Grant Programs
What is Important?
• Rigorous application review

• Required community support

• Control over project design

• Inspection during construction

• Correction of improper installations

• On-going operation and maintenance
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West Side Market : 
10 Great Public Places in 
America – 2008 American 
Planning Association

Green Infrastructure Funding: $500,000 to West Side Market 
Parking Lot Renovation, 2.6 MG of stormwater controlled annually.

Bioretention

Pavers

Overflow to 
combined

Overflow to 
combined
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Green Infrastructure Funding: $268,813 to Courtyard by 
Marriot, Redevelopment + Sand = GI Opportunity

No stormwater runoff from this site through 100-yr storm
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Location:	3952	Brow	Ave

Applicant:	Village	of	
Newburgh	Heights

Site	Acres:	0.50	

Impervious	Acres	Draining	
to	Green	Infrastructure:	0.41

Stormwater	Runoff	
Reduction	gal/yr*:
247,178

Green	Infrastructure:
Reduce	Impervious	Area	
Bioretention

Green	Infrastructure	Grant:	
$181,000

Brow	Avenue	GI	Project
Village	of	Newburgh	Heights

Project 
Area



#neorsdGREEN

Brow	Avenue	GI	Project
Village	of	Newburgh	Heights
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Brow	Avenue	GI	Project
Village	of	Newburgh	Heights
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Brow	Avenue	GI	Project
Village	of	Newburgh	Heights



#neorsdGREEN

Brow	Avenue	GI	Project
Village	of	Newburgh	Heights



#neorsdGREEN

• Know your system 
• Volumes/peak flows causing overflow

• Flexibility essential
• Partnerships necessary for GI

• Customers like green infrastructure 
• Multiple benefits 

• Innovative approaches

Project Clean Lake
GI Lessons Learned
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• GI works well when you have…
• Partners

• Separate sewers & off load points 

• Available land

• GI good for….
• Controlling small storms

• Eliminating tanks & relief sewers 

• Removing drainage area from combined system

Project Clean Lake
GI Lessons Learned – Con’t
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• Kyle Dreyfuss-Wells
Deputy Director of Watershed Programs
Dreyfuss-wellsk@neorsd.org

FOR MORE INFORMATION
• 216-881-6600
• neorsd.org
• facebook.com/yoursewerdistrict
• twitter.com/neorsd


