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EXECUTIVE SUMMARY 
 

 
The Cleveland Innerbelt Stormwater Report presents the results of the PDP Steps 6 and 7 
process investigation to determine post-construction runoff control options required per 
ODOTs Location and Design Manual, Volume 2 during the design phase of the project.  
Post-construction runoff controls are required on ODOT projects in response to Ohio 
Environmental Protection Agency NPDES General Permit, Ohio Department of 
Transportation’s Stormwater Management Plan, and local stormwater requirements.   
 
The project is located within the City of Cleveland in a highly urbanized area.  
Approximately, 48% of the project is served by combined sewers, and the remaining portion 
of the project area (52%) is served by separate storm sewers or CSO outfalls.  Finally, a 
small portion of project runoff discharges initially to roadway ditches and then either flows 
into separate storm sewers or into combined sewers.  Both the Northeast Ohio Sewer District 
and the City of Cleveland maintain sewers in the project area where highway runoff currently 
drains.      
 
Major water bodies in the project area include the Cuyahoga River and Lake Erie.  Existing 
Combined Sewer Overflows and stormwater discharges occur to each of these water bodies 
from a broad range of land uses.  A Total Maximum Daily Load (TMDL) Study has been 
approved for the Lower Cuyahoga River, a designated Area of Concern on the Great Lakes.    
 
Because the area is highly urbanized, the combined sewer and local collection systems 
receiving stormwater runoff from the Innerbelt is extremely complex and requires 
considerable effort to verify system connectivity for purposes of determining drainage and 
BMP design options for post-construction runoff controls.  This Report presents a first step 
towards understanding and addressing the post-construction design needs and scope elements 
required to meet OEPA and ODOT requirements in future PDP Steps (Step 8 Stage I Design 
and beyond). 
 
The Innerbelt project is divided into six primary project areas:   
 

• Innerbelt Curve 
• Innerbelt Trench 
• Central Interchange 
• Interstate 77 Approach to the Central Interchange 
• Central Viaduct Bridge(s) 
• Southern Innerbelt Section 
 

The completion of the preliminary drainage area assessments is organized by each of these 
primary project areas.  Each area is further separated into drainage areas.  A total of 43 
preliminary drainage areas are identified which require assessment and evaluation of post-
construction runoff controls.  The following table summarizes the number of project drainage 
areas within each ODOT project area and provides a general listing of the post-construction 
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Best Management Practices (BMP) identified as potentially feasible for consideration during 
the detailed design phase of the project (Step 8 Stage 1).   
 
 

TABLE ES-1 - DRAINAGE AREA AND BEST MANAGEMENT PRACTICES 
Innerbelt Corridor 
Project Area Name 

Number of 
Preliminary 

Drainage 
Areas 

Delineated 

Potential Best Management Practices 
Identified 

Innerbelt Curve 7 Exfiltration Trench, Manufactured Treatment 
System, Vegetated Bioswale, 
Detention/retention basins, and remain 
connected to combined sewer system or local 
collection system. 

Innerbelt Trench 19 Exfiltration Trench, Manufactured Treatment 
System, Vegetated Bioswale and remain 
connected to combined or local collection 
system. 

Central Interchange 7 Exfiltration Trench, Manufactured Treatment 
System, Vegetated Bioswale, 
Detention/retention basins and remain 
connected to current combined or local 
collection systems. 

Interstate 77 Approach 3 Exfiltration Trench, Manufactured Treatment 
System, Vegetated Bioswale and remain 
connected to current combined sewer system. 

Central Viaduct 2 Exfiltration Trench, Manufactured Treatment 
System, Vegetated Bioswale, 
Detention/retention basins and remain 
connected to current combined or local 
collection systems. 

Southern Innerbelt Section 5 Exfiltration Trench, Manufactured Treatment 
System, Vegetated Bioswale and remain 
connected to current combined or local 
collection system. 

 
In identifying the drainage areas and possible BMPs, a series of steps have been completed: 

 
• Secure available GIS and other mapping on ODOT’s, the NEORSD’s, City of 

Cleveland’s collection system, CSO sewershed areas (Maps 1 through 10) and ODOTs 
existing roadway system and corresponding drainage information. 

 
• Assess ODOT preliminary roadway drainage areas and overland flow paths based on 

available information (Section 5.0). 
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• Determine where ODOT’s project highway runoff enters NEORSD and City of 
Cleveland combined sewer, local collection system and/or storm system (Section 5.0). 

 
• Determine where ODOT has stormwater only outfalls within the project right-of-way 

(Sections 5 and 6 ). 
 
• Identify potential project areas where ODOT may improve NEORSD and the City of 

Cleveland collection system operation by “disconnecting” highway runoff from entering 
the combined sewer system and thus help reduce the number of CSO events (Section 7.0 
and Tables 15 and 16). 

 
• Assess locations and types of BMPs which will be required using the criteria developed 

for completion of this assessment (Section 7.0 and Tables 15 through 19).      
 
In addition to the above, the report provides historical information on OEPA’s stormwater 
regulations, ODOT policy development in response to the regulations, ODOT’s stormwater 
management plan, City of Cleveland’s stormwater management plan requirements, and status 
of NEORSD’s Long Term Control Plan (LTCP) and an overview of near term and long term 
CSO plan and projects.  This information is included to provide context for section designers 
to understand the ODOT policy requirements at the time the report was developed and, 
rationale for selection and preliminary BMP locations.  Actual design and construction of 
some sections of the Innerbelt project will occur over a 10 to 12 year period with the 
likelihood that both permit, NEORSD’s LTCP, and ODOT post-construction requirements 
will have changed and thus require a reassessment of post-construction controls within each 
project drainage area.  The current construction schedule indicates that some sections of the 
project are not to be constructed until after 2020.   
 
Finally, this report is intended to be used as a scoping tool to assist project section designers 
with: 1) the development of project drainage and storm sewer system design drawings in 
conformance with ODOT Location and Design Manual, and 2) understanding ODOT’s and 
OEPA’s post-construction requirements when designing project stormwater Best 
Management Practices (BMP).  
 
Based on the findings of this assessment, extensive coordination will be required with the 
City of Cleveland and particularly with the NEORSD to assure that changes in roadway 
drainage do not impact combined sewer system functioning and comply with their applicable 
design requirements, standards, and District’s LTCP.  Also, drainage areas and locations of 
pipe’s, regulators, and other structures  identified in this report are PRELIMINARY and will 
require refinement and field connectivity confirmation during development of project post-
construction BMP design plans and specifications in PDP Step 8 Stage I design.   
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SECTION 1 INTRODUCTION 
 
The objective of the Cleveland Innerbelt Corridor Stormwater Best Management Practice 
Report (BMPR) is to present proposed project Stormwater Best Management Practice 
(BMP).  This report includes the following information: 

• ODOT’s Cleveland Innerbelt Corridor projects with corresponding PIDs and general 
descriptions of the preferred project alternatives. 

• Northeast Ohio Regional Sewer District (NEORSD) Interceptor, combined sewer 
overflow (CSO) outfall locations and regulator details and locations to determine 
feasibility of separating project drainage from combined sewers. 

• Ohio Department of Transportation (ODOT) Location and Design, Volume 2 Manual 
requirements for post-construction best management practices, January 2007 
(Appendix A). 

• Ohio Environmental Protection Agency (OEPA) Authorization for Stormwater 
Discharges Associated with Construction Activity under the National Pollutant 
Discharge Elimination System (NPDES).  Permit number OHC000002 (Appendix B) 
(Construction Permit) requirements. 

• Preliminary project drainage areas. 
• Post-Construction Stormwater BMPs that are feasible within each preliminary 

drainage area and areas where it is recommended to separate project stormwater 
runoff from the local combined sewer system.   

 
This report does not provide any BMP design details, specifications or final BMP selection 
or locations with the preliminary project drainage areas.  The selection and development of 
design details will be completed during Stage 1 design. 
 
1.1 BACKGROUND 
 
The Innerbelt Corridor is comprised of the Innerbelt Freeway, together with portions of the 
radial freeways and portions of the local street system.  The definition of the Innerbelt 
Corridor is dynamic and recognizes the interrelationship among each of the components 
(Innerbelt Freeway, radial freeways and local streets).  The operations performance of the 
Innerbelt Freeway is affected by the operational performance of the radial freeways and the 
local street system.  In turn, the operational performance of the Innerbelt Freeway affects the 
operational performance of the radial freeways and local street system.  Innerbelt Corridor 
general project descriptions are provided in Section 2.  
 
Project stormwater runoff is conveyed by three primary system types.  These three systems 
and the estimated percent of each type within the project area are as follows: 

• Runoff enters NEORSD combined sewer system – Estimated 48% ODOT highway 
stormwater runoff currently enters NEORSD system and combines with sanitary 
flows.  This includes the I-77 Approach, the Southern Innerbelt, and portions of the 
Central Interchange. 

• Runoff enters storm sewer only pipes – Estimated 52% - ODOT highway stormwater 
runoff enters storm sewer system only flows.  This includes the Innerbelt Curve, the 
Trench, and portions of the Central Interchange. 
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• Runoff enters road side ditches – Estimated 2% - ODOT highway stormwater runoff 
entering road side ditches, which may discharge to a storm only system outfall or into 
combined systems. If these ditches confluence with receiving streams, these are 
defined as outfalls under the context of the MS4 permit (Appendix F). 

  
It is important for the project design engineers to understand that the project area is primarily 
served by a combined sewer overflow (CSO) system comprised of a series of sanitary 
interceptors, regulators, collection system pipes plus a series of stormwater only sewer 
system pipes (Appendix D).  During daily operation and during small precipitation events, the 
system collects both sanitary and stormwater flows and transfers these flows to one of three 
wastewater treatment plants (WWTP).  During large precipitation events when a large 
volume of stormwater enters the system, the conveyance system can not convey the larger 
volume fast enough and portions of the flow are diverted, receive no treatment, and flow to a 
combined system outfall to a nearby water body.  Section 5.0 of this report will cover the 
CSO system in detail.   
 
It is important for the project design engineers to note that ODOT has revised and updated 
ODOT’s Location and Design Volume 2 Post-Construction Stormwater policy (Policy) to 
address OEPA recommendations during a series of OEPA/ODOT discussions conducted 
between mid-2004 and early-2006.  Table 1 shows Policy revisions that occurred during 
development of this report. 
 

 
 
As a result of these discussions, OEPA forwarded ODOT a letter on October 26, 2006 
indicating acceptance of the BMPs in the L/D manual based on parameters and conditions 
outlined in this letter.  The letter is included in Appendix E. OEPA and ODOT continue to 
work collectively to address post-construction stormwater management and BMP issues 
related to linear transportation and highway projects.  The January 2007 version of the L/D 
Volume 2 Manual is included in Appendix A.  
 
1.2 USE OF REPORT 
 
This BMPR is intended to be used in conjunction with the project drainage design drawings, 
storm sewer system design drawings, and the most current ODOT Location and Design 
Manual, along with OEPA’s current Construction Permit to assist in selecting and designing 
project recommended stormwater Best Management Practices (BMP).  The report contains 
information collected from the following resources: 
 

Table 1 – Summary of ODOT Location and Design Manual Revisions 
which included Stormwater Management Revisions 

2005 2006 2007 
January January January 

April October  
October   
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• Ohio Department of Transportation – Location and Design Manual, Volume 2- 
January 2007. 

• ODOT – Plan drawings. 
• Cleveland Innerbelt  –Step 6 Engineering – Jan 2007. 
• Northeast Ohio Regional Sewer District – GIS shape file coverage’s (sewersheds, 

collection system pipe layouts) 
• Ohio Environmental Protection Agency – Authorization for Stormwater Discharges 

Associated with Construction Activity under the National Pollutant Discharge 
Elimination System (NPDES).  Permit number OHC000002 (Appendix B). 

• Ohio Environmental Protection Agency – Authorization for Small Municipal 
Separate Storm Sewer Systems to Discharge Stormwater under the National Pollutant 
Discharge Elimination System. Permit number OHQ000001 (Appendix F). 

• Northeast Ohio Regional Sewer District – Long Term Control Plan, Easterly Early 
Action Plan,  

• Lower Cuyahoga River Total Maximum Daily Load (TMDL) Study (Appendix G).   
 
The project design engineers are directed to the following ODOT references, including any 
and all updates issued after the date of this report: 

• Location and Design Manual – Volumes 1-3: 
o Volume 1 – Roadway Design 
o Volume 2 – Drainage Design 
o Volume 3 – Highway Plans 

• Construction Materials Specifications 
• Construction Inspection Manual of Procedures 
• ODOT – Statewide Stormwater Management Plan 
• Office of Structural Engineering – NPDES Implementation Plan – 

www.dot.state.oh.us/se/hy/NPDES.htm  
• ODOT standard water quality best management practice device drawings  

 
1.3 REPORT ORGANIZATION 
 
The report is organized in the following sections. A brief summary of section content is 
provided to clarify the information presented in each. 
 

• Executive Summary  
 

• Section 1.0 – Introduction: Provides information on report set up and project 
background 

 
• Section 2.0 – Project Descriptions:  Provides a brief summary of the preferred project 

alternatives and PID numbers. 
 

• Section 3.0 – Stormwater Management Project Approach:  Provides information on 
project drainage and stormwater information/data collected, reviewed or developed 
and changes to the initial approach. 
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• Section 4.0 – Regulatory Requirements:  Provides a summary of current and proposed 

future regulatory issues and known schedule items. 
 

• Section 5.0 – Northeast Ohio Regional Sewer District (NEORSD) and City of 
Cleveland – Conveyance Systems:  Provides information on NEORSD combined 
sewer systems and the City of Cleveland’s collection systems; and the relationship of 
these conveyances to ODOT’s Innerbelt projects. 

 
• Section 6.0 – Preliminary Stormwater Project Drainage Information:  Provides 

information on drainage issues identified during development of the report. This 
Section also provides a discussion on each PID and the potential drainage issues. 

 
• Section 7.0 – Project Best Management Practice (BMP) Stormwater 

Recommendations:  Provides summary information presented in the BMP tables and 
provides brief discussions on how the tables are set up and how to read them. In 
addition, the information in this Section addresses the BMP selection rationale. 

 
• Section 8.0 – Conclusions:  Provides a summary of the recommendations 

 
• Reference/Tables/Figures/Maps/Appendices/CDs. 

 
The primary deliverables of this report are presented in Tables 15 and 16 and Maps 1-10: 
 
Stormwater BMP Summary Tables - Table 15 -System Inventory and 
Connection/Separation Options contains the following BMP drainage area information: 

•   NEORSD CSO drainage area associated with each project drainage area. 
•   Outfall surface water body 
•   Information on system separation recommendations 
•   Drainage area information to aid drainage and BMP design. 
•  

Table 16 - Best Management Practice Recommendations and Selection Rational contains the 
following BMP drainage area information: 

• Recommended BMP for the respective ODOT project drainage area. 
• BMP selection rationale 
• Rationale for BMPs which were not recommended or have limitations for their use in 

certain drainage areas. 
 
The BMPR maps (Maps 1-10) show the following project elements: 
 

• Color coded background areas which identify NEORSD sewershed areas. 
• Project limits and preliminary drainage areas have been delineated for the purpose of 

evaluating potential BMPs within each project area. 
• Color coded lines depicting the different types of conveyance systems. 
• Known NEORSD tributary regulators and interceptor manholes. 



Cleveland Innerbelt Corridor  5 
Stormwater Best Management Practice Report, August 17, 2007 

 

• Known CSO and stormwater system outfalls. 
• CSO sewersheds and the primary flow path from the project areas through the CSO 

systems 
 
1.4 DISCLAIMER 
 
The information contained in this BMPR is intended to provide Stormwater Best 
Management Practices recommendations based on current ODOT policies, OPEA 
requirements, and the NEORSD combined sewer system.   Project design engineers will need 
to incorporate the most current policy and regulatory requirements.  This report has 
incorporated copies of the recent regulatory requirements and ODOTs policy information in 
the appendices for reference and should be reviewed and evaluated during drainage and BMP 
design. 
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SECTION 2 PROJECT DESCRIPTIONS 
 
The Cleveland Innerbelt is a high capacity, limited access highway extending from 
Cleveland’s Tremont neighborhood on the West Side to the Cuyahoga River, across the 
Cuyahoga River valley, around the southern and eastern edges of downtown to the City’s 
lakefront district at Burke Lakefront Airport.  The Innerbelt Freeway provides access to and 
mobility through the City of Cleveland.  Downtown Cleveland depends on the Innerbelt 
Freeway’s ability to collect and distribute traffic between the radial freeway system and the 
local street system (TranSystems, 2007a). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Overall Project Area View 
Aerial photograph courtesy of TranSystems – Draft EIS report 
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2.1 SUMMARY OF DESCRIPTION OF ALTERNATIVES  
 
The Innerbelt refers to the actual interstate roadway that is the central focus of the report.  
The Innerbelt begins at I-71 and West 25th Street and proceeds north along I-71 past the 
merger with State Route 176 (Jennings Freeway) to the I-71/I-90/I-490 interchange.  From 
this interchange the Innerbelt proceeds north along I-90 over the Central Viaduct Bridge.  
From the Central viaduct, the Innerbelt (I-90) continues north along the eastern edge of 
downtown in a depressed section of freeway (Innerbelt Trench), through the Innerbelt Curve 
to where I-90 merges with State Route 2 (The Shoreway).  At the end of the Innerbelt, I-90 
continues to the east through Cleveland and Lake County.  The Innerbelt includes all of the 
freeway ramp connections with the local street systems (Figure 1)  
 
The Central Interchange (Figure 1) is the convergence of I-90 and I-77 adjacent to the 
Central Business District (CBD) of Cleveland.  This project will reconstruct the entire 
interchange to improve its operation and dramatically improve safety.  The project will retain 
the existing system ramps from I-77 NB to I-90 EB, along with the I-90 WB to I-77 SB 
movements.  The existing I-77 NB to I-90 WB and I-90 EB to I-77 SB movements will be 
redirected to use I-490.  As part of the I-90 mainline improvements, a new I-90 WB bridge 
will be constructed across the Cuyahoga River valley.  This new structure, constructed north 
of the existing bridge, will provide for five lanes of outbound traffic from downtown 
Cleveland.  After completion of the new I-90 WB Bridge, the existing Central Viaduct 
(Figure 1) will be rehabilitated and reconfigured to provide five (5) lanes of inbound traffic 
to downtown Cleveland.  These additional lanes will enable significantly improved signage 
to drivers wishing to access the downtown exits.  Existing Commercial Road will be 
relocated from the Ontario/Carnegie intersection area north of I-90 to the south of I-90.  This 
new roadway will align with E 9th Street and provide improved access for trucks in and out of 
the industrial Flats.   
 
Table 2 shows the ODOT project name, contract construction group (CCG) and Project 
Identification (PID) number.  

Table 2 – Project PID Summary Table 
ODOT Project Name Construction 

Contract 
Group 
(CCG) 

PID Numbers 

Innerbelt Bridge New Westbound I-90 1 77332 
Innerbelt – I-77 Approach 2 80406, 82338, 13567(I-77 over I-

490) 
Innerbelt Bridge – Rehabilitation of 
existing bridge (Eastbound – I-90) 

3 80407 

Innerbelt Overhead Roadway Bridges 4 79580 
Innerbelt  Overhead Bridges 5 80408 
Innerbelt Trench 6 25795 
Innerbelt Curve 7 77413 
Innerbelt – New I-90 Eastbound Bridge 8 82119 
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The Innerbelt has a number of logical termini that were used to divide the project into 
sections to facilitate the development and evaluation of alternatives.  These sections consist 
of similar physical, topographical and operation performance characteristics and issues that 
differ from the neighboring areas.  The geographical sections of the Innerbelt from north to 
south are: Innerbelt Curve, Innerbelt Trench, Central Viaduct and Central Interchange, and 
Southern Innerbelt.  The area of the Central Interchange to south of the I-77/I-490 
interchange is referenced as the I-77 Approach Section.  Table 3 provides an estimated 
schedule as to when the different construction contract groups will be sold (bid for 
construction).  
 

Table 3 - Projected Project Contract Construction Group Schedule 
ODOT Project Name Contract 

Construction 
Group (CCG) 

PID Numbers Proposed 
Dates         

Innerbelt Bridge (New 
Westbound I-90) 

1 77332 2010, 2011, 
2012 

Innerbelt – I-77 Approach 
to Central Interchange  

2A1 80406 2013 

Innerbelt I-77 Bridge over 
I-490 

2A2 82338 2009 

Innerbelt Bridge – 
Broadway Ave. over I-77 

2A3 13567 2012 

Innerbelt Bridge – 
Rehabilitation of existing 
bridge (Eastbound – I-90) 

3 80407 2014 

Innerbelt – Overhead 
Roadway Bridges 

4 79580 2016 

Innerbelt Railroad 
Overhead Bridges 

5 80408 2016 

Innerbelt Trench 6 25795 2019 
Innerbelt Curve 7 77413 2020 
Innerbelt – New I-90 
Eastbound Bridge 

8 82119 2022 

 
Figure 2 shows the major project areas with the project identification number (PID), Contract 
Construction Group (CCG) and projected dates.  Only the major projects with PIDs are 
shown in Figure 2.  There likely will be smaller construction projects split from the major 
project groups shown in Table 2 in the future.  These will be constructed as parts of the major 
projects and are not identified independently in Figure 2.  The following is an example of the 
call out box in Figure 2. 
 

Example text box for Figure 2 
 
 
 

Project Name/PID/Contract Construction Group/Date 
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 Figure 2 – Project Area PID/CCG/Dates 

Innerbelt Curve/77413/7/2020 

Innerbelt Trench/25795/6/2019 Overhead 
Roadway Bridges/79580/4/2016 (Trench bridges) 

Central Interchange/I-77 Approach/80406/2A1/2013 
I-77 over I-490/13567/2A2/2009 
Bridge Broadway Ave. over I-77/82338/2A3/2112 
 

Central Viaduct Bridge/77332/1/2010-2013 
(New West bound I-90 bridge) 
Includes Southern Innerbelt (I-71 and 
Jennings Freeway 

Central Viaduct bridge/80407 and 
82119/3 and 8/2014 and 2022       
(Existing Eastbound I-90 bridge 

North 
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 The Innerbelt Corridor contains a series of frontage roads which will be constructed as part 
of the project.  These frontage roads exist in the Curve and Trench project areas.  Maps 1 
through 7 show the frontage roads as being part of the larger preliminary project drainage 
areas.  The bridges which cross the Trench portion of the project have been separated and 
given a unique project preliminary drainage area labels.  The following is a summary of the 
project frontage roads and the local roads that are proposed: 
 

• Innerbelt Curve 
o East 30th Extension – Runs between Superior Ave. to St. Clair Ave. and on to 

Hamilton Ave. 
• Innerbelt Trench  

o Frontage road (Midtown Connector road) between Chester Ave. to Euclid Ave 
to Prospect Ave to Carnegie Ave. 

 
The following sections contain project descriptions of the major corridor project areas and 
the corresponding project identification numbers.   

2.1.1 Central Interchange and Central Viaduct – PID 77332, 80406, 80407  
 
The improvement within in the Central Interchange and the Central Viaduct Bridge are 
broken into three sections (Figure 2).  

 
• Innerbelt Bridge (New West bound I-90) PID 77332 – New westbound I-90 bridge.  

 
• Innerbelt I-77 Approach to Central Interchange PID 80406 

 
• Innerbelt Bridge (Eastbound I-90) Rehabilitation of existing bridge PID 80407 - 

The Central Viaduct Bridge is the primary river crossing, moving Interstate traffic 
from the south (I-71) and west (I-90) across the Cuyahoga River to the downtown 
distribution system of the Central Interchange and further east to the Innerbelt 
Trench.  There are four other river crossings available: the SR 2 Main Avenue Bridge, 
the U.S. 6/20 Veterans Memorial/Detroit Superior Bridge, the SR 10 Lorain 
Carnegie/Hope Memorial Bridge, and the I-490 bridge.  Of these, only I-490 serves 
Interstate traffic (TranSystems, 2007a). 

• Southern Innerbelt - PID 77332 - The Southern Innerbelt Section improvements are 
limited to the addition of a deceleration lane from I-90 WB to SR 176 SB (Jennings 
Freeway) (See Figure 2).   

 
2.1.2 Innerbelt – I-77 Approach to Central Interchange – PID 80406, 82338, 13567 
 
The improvements on I-77 are broken out into three sections (Figure 2).  
 

• Broadway Ave Bridge over I-77 PID – 82338 - The existing Broadway Ave Bridge 
over I-77 will be replace/lengthened to improve the existing entrance ramp from I-
490 EB to I-77 SB.  In order to improve this ramp, the existing entrance ramp to I-77 
SB from Broadway Avenue will be reconfigured as a frontage road to Pershing Ave.  
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Traffic from Broadway Avenue can use this frontage road to access I-77 SB from the 
existing Pershing Avenue entrance ramp.   

 
• I-77 Bridge over I-490 PID – 13567 - The existing I-77 bridge over I-490 will be 

replace to provide three (3) lanes of traffic in both the NB and SB directions of I-77.   
 
• I-77 North of I-490 PID - 80406 - The existing Kingsbury Run Bridge will be re-

striped to provide four (4) lanes of traffic in both the NB and SB directions of I-77.   
 
2.1.3 Innerbelt – Central Viaduct Bridge (New I-90 Eastbound Bridge) – PID 82119 
 
The final projected Innerbelt project is the replacement of the existing Central Viaduct 
Bridge with a new I-90 EB only bridge.   
 
2.1.4 Innerbelt – Overhead Roadway Bridges – PID 79580 
 
This includes improvements to the City street bridges that cross the project. 
 
2.1.5 Innerbelt Trench – PID 25795 
 
The Innerbelt Trench Section lies between the Innerbelt Curve Section and the Central 
Viaduct/Central Interchange Section.  The Innerbelt Trench Section consists of I-90 from 
approximately East 22nd Street, through the Carnegie Curve, and to Superior Avenue.  This 
Section of I-90 is trenched: the freeway is depressed and bordered by walls or slopes on both 
sides with the adjacent streets and surrounding neighborhoods on an elevation above the 
freeway.  The existing closely spaced access points create a series of merge and weave 
problems which result in this location having very high crash rates.  Freeway access in the 
Trench is consolidated to Chester and Superior.  Access between Carnegie and Chester will 
be accommodated through the construction of one-way frontage roads on either side of I-90.  
The entrance and exit ramps within the Trench will be braided to eliminate the existing 
weave areas which currently exist.  
 
2.1.6 Innerbelt Curve - PID77413/80408 
 
The main improvement in this Section of the corridor is the reconstruction of the existing 
substandard horizontal curve with a 60 MPH design speed.  Three (3) thru lanes will be 
provided in both the east and westbound directions of I-90.  The existing system interchange 
with SR 2 will also be reconstructed.  The exit from I-90 WB to SR 2 WB will be improved 
to better delineate the thru movement.  Additionally, the existing substandard curve from SR 
2 EB to I-90 WB and will be replaced with a significantly improved ramp.  The existing I-90 
entrance and exit ramps in this Section will be consolidated at Superior Ave.  Finally, East 
30th will be extended north, from St Clair Ave to Hamilton, to better facilitate truck access 
into the St. Clair-Superior area. 
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Figure 7 – Recommended Preferred Alternatives – February 2007 
3A-Northern Contract Construction Group 
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3B- Southern Contract Construction Group 
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SECTION 3  STORMWATER MANAGEMENT PROJECT APPROACH 
 

3.1 BACKGROUND 
 
ODOT has been working since October 2004 to develop revisions to the Location and Design 
Volume 2 manual in response to the OEPA’s 2003 Construction General Permit 
(Construction Permit).  Part III of this Construction Permit requires the implementation of 
post-construction stormwater runoff controls for projects disturbing land from one to five 
acres, and for five acres and greater.  These controls are in the form of Best Management 
Practices (BMPs) and these are addressed in ODOT Policy.  Table 4 shows a progression of 
the revisions to Construction Permit development. 
 

Table 4  - Summary of Construction Permit Development 
Permit Date Term Date Comments 

1989 1994 OEPA updated permit  

1994 1999 OEPA did not update permit 

*1994 2003 OEPA updates – 1994 permit 

2003 2008 OEPA due to update permit 
              * - 1994 permit requirements remain in effect, even through term expired. 
 
ODOT was challenged with deciding how to approach stormwater management for the 
Cleveland Innerbelt Corridor project while satifisfying the requirements of the OEPA 
Construction Permit.  The following sections summarize decisions that resulted from 
questions and issues that were identified during the preparation of the BMPR.  
 

• Question - How to address prost-construction stormwater runoff control for the 
Innerbelt Corridor project? 

 
 

 
 
 
 
 
 
 
 

Issue – Project has multiple contract construction groups (CCG), proposed design 
schedules, staggered proposed project sale dates, and unique stormwater issues for 
each CCG.   

Decision – Determined to address specific project stormwater runoff and BMP 
controls on a CCG basis and not for the entire Innerbelt Corridor project as a 
whole.  
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• Question - How to evaluate or assess potential highway runoff (volume) issues 

related to runoff entering NEORSD combined sewer systems? 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Issues -    
1.) How to assess volume of runoff currently being contributed to CSO or 

local combined system drainage areas from the Innerbelt highway system? 
2.) How to assess changes in the amount of runoff being contributed to CSO 

or local combined system drainage areas based on the selected project 
alignment alternatives? 

3.) How to document or evaluate potential positive impacts to CSO or local 
combined system drainage areas should ODOT no longer discharge 
stormwater runoff to the CSO system? 

Decisions -  
1. At the time of report submission, URS collected copies of the Easterly, 
Southerly, and Westerly WWTP Long Term Control Plans from Metcalf and Eddy 
(consultant).  These plans were reviewed and determined that they contained no 
system capacity information.  Recommendation is that the project design 
engineers need to assess project impervious areas and estimate existing runoff 
volumes and document estimated runoff volumes by CSO drainage areas (if 
continuing a connection to the combined sewer system). 
 
2. URS did not perform any impervious area analysis on proposed new pavement 
areas.  Recommendation is that project design engineers will need to assess and 
document changes in the impervious areas per CSO drainage area and compare 
these values with the estimated existing runoff volumes. 
 
3. URS worked with ODOT and the NEORSD to collect information and identify 
the CSO drainage areas which the combined sewer system would benefit 
positively from removal of ODOT stormwater runoff (See Table 5 for the 
identified CSOs).  Recommendation is project design engineers will need to work 
closely with NEORSD engineers and staff to incorporate runoff volumes into 
NEORSD hydraulic system models on a case by case basis to ensure that: 

1. New impervious area runoff volumes do not negatively impact the CSO. 
 
2. Document runoff volumes removed from the CSO drainage areas, which 
will need to be conveyed to a post-construction BMP as recommended in 
Tables 15 and 16 of this report. 
 
3. Project design engineers will need to address the runoff volume 
estimates (see Section 5.6 for hydraulic design information) that will need 
to be input into the hydraulic system models for the NEORSD.  



Cleveland Innerbelt Corridor  16 
Stormwater Best Management Practice Report, August 17, 2007 

 

• Question - How to identify potential open areas within project limits where post-
construction BMPs could be designed and constructed? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Issues  
1. Ultra urban corridor, “open” space is limited at best and non-existent in some 

areas of the project. 
2. Hydraulic separation issues exist within depressed areas of the project (Trench 

area). 
3. Discharging stormwater only outfalls.  
4. Distance needed to convey stormwater runoff is a factor. 
5. NPDES Permits (ODOT Statewide MS4 Permit) and post-construction 

controls are required for any storm only outfalls designed and constructed as a 
result of addressing stormwater project runoff. 

Decisions –  
 1. URS and ODOT identified the selected alignment alternatives where there are 
elevated roadways sections or where space is available for post-construction 
BMPs.  These roadway project areas coincide with CSO drainage areas where 
separating stormwater runoff would be a positive CSO system benefit and ODOT 
would than have space for post-construction BMPs. 
 
2. If the recommendations in Tables 15 and 16 indicate that an area should remain 
connected to CSO system, the project design engineers should perform the 
necessary impervious analysis to develop the runoff volume and work with 
NEORSD staff to model this area to ensure change in impervious area does not 
negatively impact the CSO or local combined system. .  . 
 
3. URS did not locate or design BMP’s within the preliminary drainage areas.  The 
project design engineers will need to address how and where to outlet storm sewer 
system outfalls.  These outfalls will need to be incorporated into ODOT’s MS4 
permit outfall database and should be designed along with the project drainage.  
(Issue Items 4 and 5 addressed in Item 3).  Easements may be needed for 
maintenance and operation of potential new storm sewer system outfalls.  
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The following tasks were performed during the preparation of this BMPR: 
 
• Determine where ODOT’s project highway runoff enters NEORSD combined sewer 

system. 
 
• Determine where ODOT has stormwater only outfalls within the project right-of-

way. 
 

• Develop a table of recommended BMPs for each delineated project drainage area 
including recommendation rationale. 

 
• Incorporate the following requirements or criteria into the BMP recommendation 

process: 
o FHWA safety concerns – Standing/ponding water issues  
o ODOT Policy  requirements 
o OEPA regulatory requirements 
o Local Municipal Separate Storm Sewer System (MS4) program requirements 
o BMP operational and maintenance needs. 

 
The above information framed the approach methodology which was implemented to 
develop the recommend BMPs, provide rationale for BMP selections and to document BMP 
constraints which need to be considered by the project design engineers.  This information is 
presented in Tables 15 and 16 at the end of Section 8. 
 
Two flowcharts have been included in this report for the project design engineer to gain a 
better understanding of the development of the approach methodology.  The Policy changed 
as a result of the ODOT/OEPA decisions and the Policy requirements became better defined 
and clarified.  Therefore the project approach changed to reflect the changing Policy.  The 
information presented in Figure 4 (Appendix J) shows the approach method proposed to be 
implemented through October 2005.  ODOT’s project BMP procedural selection flowchart 
is included in Figure 5 (Appendix K).  These flowcharts show the evolution of the BMP 
selection process between January 2005 and January 2007.   
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Figure 4 - Initial Project Approach for BMP Selection 

 
ODOT/OEPA discussion decisions and subsequent Policy revisions required a change in the 
approach flowchart.  The most significant change was that the Policy no longer required a 
feasibility study be performed in support of the BMP selection.  In addition, the exfiltration 
trench concept BMP was developed between April 2005 and October 2005 by ODOT 
hydraulics personnel.  There were no changes in the BMP process between January 2005 and 
April 2005.  From January 2006 through October 2006, ODOT and OEPA finalized the 
Policy issues OEPA issued ODOT an acceptance letter in October 2006 (see Appendix E).   
 
The term “Separation Feasibility Study” in Figure 4 is not the same as a Feasibility Study as 
discussed in ODOT’s BMP selection process.  The Separation Feasibility Study’s purpose is 
to identify combined sewer system drainage areas where ODOT could separate stormwater 
runoff from the combined sewer system and is it feasible hydraulically and economically.  
The Feasibility Study referenced above in ODOT’s Policy was developed to determine the 
feasibility of project BMPs and specific water quality needs.  
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3.2 PROJECT APPROACH METHODOLOGY 
 
The project approach was developed by taking the Policy BMP selection flowchart shown in 
Figure 5 and modifying it to assess the feasibility of separation and BMP selection in a 
preliminary drainage area served exclusively by a CSO or local combined system.   
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Figure 5 - January 2007 ODOT BMP Selection Process 
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Figure 6 presents the project flow chart developed to assess the separation feasibility of 
stormwater runoff from CSOs or the local combined systems and to provide BMPs and 
selection rationale for each.. 
 

Figure 6 – Final Project Approach for BMP Selection 

 
The following sections summarize the tasks as listed in Figure 6 that were completed during 
the preparation of this BMPR: 
 

• Reviewed project types and project area limits.  Background information was 
reviewed to gain insight to the type of project – roadway, bridge, interchange, and 
local roads (intersections, frontage roads, connectors and bridges).  The importance of 
this information was to begin to assess where and what type of BMPs should be 
considered for each PID project.  This was coupled with the most current project area 
limits so tables could be developed indicating which BMPs would be recommended 
for each PID. 

 
• Assessed existing preliminary project drainage areas.  Preliminary project 

drainage areas were delineated for the purpose of assessing contributing areas to 

Stormwater Management Project Approach

Reviewed and gained an understanding of project types 
and project area limits

No

Storm sewer only systems

Applied current ODOT L/D Manual and policy 
requirements to delineated drainage areas

Regulatory Requirements

Existing preliminary drainage assessment
Permits

Would 
separating 
runoff help 
overflows?

TMDL

ODOT Storm 

Local Storm 

Combined Sewer System

NEORSD 

City of Cleveland

No Does ODOT 
separate runoff 

from CSO?
Runoff being 
treated - Done

Yes Yes

Deliverable – Innerbelt Stormwater
Management Report

Final BMP Selection and Design – Stage 1 Design activity
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NEORSD combined sewer system and to stormwater only systems.  Potential BMPs 
were considered for each project drainage area.  The project design engineer should 
note that further investigation and analysis is necessary to determine the volume of 
runoff potentially being conveyed to NEORSD system and to review available system 
model information for the specific areas.  CSO system details are presented in Section 
5.  In addition, Section 4 discusses information on both combined and storm only 
systems. 

 
• Review of regulatory requirements.  The primary permit governing the need to 

implement post-construction controls is OEPA’s Construction General Permit.  This 
permit is included in Appendix B.  In addition, OEPA’s MS4 permit was also 
reviewed along with ODOT’s and the City of Cleveland’s SWMPs to identify ODOT 
or City of Cleveland requirements which may be more restrictive than those which 
appear in the OEPA Construction Permit.  None were identified.  The final regulatory 
issue deals with the approved the Total Maximum Daily Load Study for the Lower 
Cuyahoga River.  The TMDL study was reviewed prior to developing the BMP 
recommendations presented in Section 7. 

 
• Identified stormwater only systems and combined sewer system areas.  

Information was collected on the two different types of conveyance systems in the 
project area - stormwater only systems and combined sewer systems.  The stormwater 
only system consists of both closed storm sewer pipes and open roadside ditches.  
The combined sewer system consists of large interceptor structures (large pipes or 
tunnels), regulators, and local collection systems which include sanitary and storm 
sewer pipes (combined system).  Drainage areas were delineated where runoff from 
the project will potentially enter the CSO system or the storm sewer only systems.   

 
• Applied current ODOT L/D Manual requirements. After assessing and 

documenting the project drainage area and system which are : 
 

o Currently connected to the combined sewer system 
o Storm sewer only systems 
o Recommended to be separated 

 
ODOTs BMP selection process was applied to the areas which were identified as 
stormwater only drainage or were identified to have value to be separated from 
combined systems.  The BMP tables in Section 7.0 developed for this report include 
information on the rationale behind the BMPs recommended for each delineated 
drainage area. 
  

• Existing stormwater and water quality requirements.  Local stormwater 
requirements were reviewed in addition to ODOTs policy requirements.  The City of 
Cleveland’s Stormwater Management Plan (SWMP) was evaluated for required 
runoff controls.  Section 4.2 provides additional information on Cleveland’s 
stormwater management plan runoff requirements.  Also covered in more detail in 
Section 4.4 are the requirements associated with the Total Maximum Daily Load 
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Study for the Lower Cuyahoga River.  No additional stormwater or water quality 
requirements were identified as a result of the reviews. 

 
• BMP selection constraints – Tables 15 and 16 identify potential BMP constraints 

associated with the design and location of BMPs during ODOT Step 8 stage 1 design. 
The project design engineer will need to consider these constraints during drainage 
and BMP design. 
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SECTION 4 REGULATORY REQUIREMENTS 
 

4.1 OVERVIEW 
 
The three primary regulatory drivers for this BMPR are: 

• Ohio Environmental Protection Agency – Authorization for Stormwater Discharges 
Associated with Construction Activity under the National Pollutant Discharge 
Elimination System (NPDES).  Permit number OHC000002 (Construction Permit). 

• Ohio Environmental Protection Agency – Authorization for Small Municipal 
Separate Storm Sewer Systems to Discharge Stormwater under the National Pollutant 
Discharge Elimination System. Permit number OHQ000001 (MS4 Permit). 

• And, Lower Cuyahoga River Total Maximum Daily Load (TMDL) Study.   
 
Each one will be discussed in the following sections.  In addition, this section will also 
discuss the City of Cleveland’s and ODOT’s SWMPs and their relevancy to the project.  
 
                          Figure 7 - Five Year OEPA Permit Renewal Schedule 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7 indicates shows the OEPA five year permit renewal schedule.  OEPA historically 
begins the review process of each permit in the fourth year of the current permit term.  OEPA 
is required to solicit public comments on all permit revisions.  The following text provides 
some further details on this renewal schedule: 
 

• OEPA will be reviewing the current Construction and MS4 Permits in late 2007. 

Construction 
Permit and 
MS4 Permit 

Cycles

Current Permit Cycle 
Start 2003

Next permit 
renewal date 

2008

Next permit 
renewal date 

2013

Next permit 
renewal date 

2018

Next permit 
renewal date 

2023

Projected East 
bound Central 
Viaduct new 

bridge date 2022
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• Public comment will be solicited in late 2007 and early 2008 (a projected date for the 
second term NPDES permits) with approval for the second term permits in December 
2007 (MS4 Permit) and April 2008 (Construction Permit) respectively. 

•  Figure 7 shows that portions of the Cleveland Innerbelt Corridor projects will extend 
through three permit terms.  The project design engineers need to review the current 
regulatory requirements and ODOT policy information corresponding to these 
requirements and incorporate these as necessary in drainage and BMP designs. 

 
ODOT and the City of Cleveland are regulated under the MS4 Permit.  ODOT and the City 
of Cleveland have developed SWMPs which identify Management Practices which are 
currently being implemented to meet the requirements of the six minimum control measures.  
The City of Cleveland and ODOT’s SWMPs are discussed in Sections 4.2 and 4.3.  The 
ODOT SWMP table of contents (TOC) has been included in Appendix M.  The entire  
stormwater management plans can be downloaded from the following websites: 

 
o City of Cleveland – SWMP 

www.clevelandwpc.com/content/cleveland_storm_water_permit_2003.pdf 
 

 
o Ohio Department of Transportation – SWMP 

www.dot.state.oh.us/stormwater/Final_ODOT_SWMP.pdf 
 

 
4.2 CITY OF CLEVELAND – STORMWATER MANAGEMENT PLAN 
 
The City of Cleveland Water Pollution Control Agency prepared and submitted a SWMP 
(Appendix O) in fulfillment of the requirements of the MS4 Permit.  The SWMP states that 
the storm sewer area of the Cleveland MS4 is primarily located in residential communities 
with limited commercial and institutional developments.  The water quality concerns 
contained within the SWMP are: 
  

• Increased runoff due to increases of impervious cover area,  
• Sedimentation due to stream bank erosion,  
• Channel modifications 
• Increased flooding due to increases in Stormwater volume, and  
• Habitat loss due to increased flow.   

 
As stated in the SWMP, the City will monitor all areas equally to detect and eliminate non-
stormwater discharges from the storm sewer system.  The project design engineers need to 
consider quantity as well as quality controls for any project stormwater only systems to 
minimize downstream impacts and streambank erosion and flooding.  Contained within the 
City’s SWMP under post-construction stormwater management in new development and 
redevelopment the primary concern is increases in impervious areas.  The project design 
engineers need to consider how to address the runoff volume associated project areas where 
impervious areas are increased.  It is recommended that the project design engineers 
coordinate the selection, location, and design with the City of Cleveland when post-
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construction BMP are required on local roads impacted as part of the Innerbelt project.  Post- 
construction BMPs and local impacts are addressed in the guidance provided in Appendix I. 
 
4.3 OHIO DEPARTMENT OF TRANSPORTATION – STORMWATER 

MANAGEMENT PLAN 
 
ODOT prepared a SWMP to address the MS4 
Permit requirements (Figure 8).  The following 
information is included in the SWMP report: 
 

• Annual Report – ODOT is required to 
develop and submit annual reports.  These 
reports contain information on the number 
of post-construction BMPs designed and 
installed on ODOT projects. 

 
• ODOT is conducting research on two type 

of BMPs contained in the policy 
(Exfiltration Trench and Vegetated 
Bioswale).  The permit requires 
assessment of the BMPs identified in the 
SWMP. 

 
• Project Drainage – The location of any 

new stormwater outfalls from the ODOT 
MS4 need to be documented and reported to  
ODOT Office of Environmental Services to be added to ODOT’s statewide outfall 
inventory database.  ODOT is required by the MS4 permit to update the outfall 
inventory database. 

 
• ODOT is required to operate and maintain post-construction BMPs within their right-

of-way.   
 
Project design engineers needs to consider the following: 

• BMP operation and maintenance access  
• Collect of BMP location information for the control and the outlet  
• Information associated with the BMP research.  

Figure 8 – ODOT SWMP Cover 
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4.4 LOWER CUYAHOGA RIVER TOTAL MAXIMUM DAILY LOAD (TMDL)  
 
The Lower Cuyahoga River watershed is located in northeast Ohio (Figure 9), flowing 
through Summit and Cuyahoga counties on its way to Lake Erie3.  OEPA’s MS4 permit 
involves 83% of the watershed area and will play an essential role in water quality restoration  

 
 
 
in the watershed. 
 
The Lower Cuyahoga River Total Maximum Daily Load identifies the following regulatory 
and non-regulatory based actions applicable to or recommended for the project area: 
 
Regulatory: 

• NPDES/OEPA Phase I and II Stormwater requirements – These include the MS4 and 
Construction Permit requirements. 

• Riparian Ordinances 
• 208 – Plans – NOACA and NEFCO updated plans 
• Nine Minimum Controls for Combined Sewer Overflows (CSOs).  For reference, 

OEPA’s website where the nine minimum controls can be viewed: 
www.epa.state.oh.us/dsw/cso/csostrem.pdf  

 
 
Non-regulatory: 

• Point source control 
• Stormwater management 

Figure 9 – Lower Cuyahoga River Total Maximum Daily Load Study 
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• Riparian corridor initiatives 
• Education 

 
For additional information or to download a copy of the September 2003, Total Maximum 
Daily Loads for the Lower Cuyahoga River Final Report, use the following web address: 
 www.epa.state.oh.us/dsw/tmdl/Cuyahoga_lower_final_report.pdf  
 
The project design engineers should review the TMDL study report to obtain an 
understanding of how the  and waste load allocations for the Lower  Cuyahoga River may 
impact project drainage design. 
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SECTION 5  NORTHEAST OHIO REGIONAL SEWER DISTRICT (NEORSD) AND 

CITY OF CLEVELAND – CONVEYANCE SYSTEMS 
 
The Cleveland Innerbelt corridor projects pass through the following NEORSD Wastewater 
Treatment Plant (WWTP) sewershed areas (see Maps 1-7): 

• Easterly WWTP Sewershed area 
• Westerly WWTP Sewershed area 
• Southerly WWTP Sewershed area 

 
The NEORSD Conveyance System has three major system components: 

• Collection System – The wastewater collection system gathers wastewater and 
stormwater runoff from homes, businesses, public facilities, and infrastructure; and 
directs it to the conveyance system. 

• Conveyance System – The conveyance system consists of a system of local sewers, 
combined sewers (stormwater and sanitary flows), inter-community relief sewers, 
interceptor sewers, regulators, and pump stations. 

• Treatment System – The wastewater treatment system treats the combined system and 
sanitary flows so that they may be safely released back into the environment. 

 
The structural sewer system components which convey combined sanitary and stormwater 
flows consist of: 

• Interceptor Sewers – These large diameter sewer conveyances receive flow from 
sanitary sewer, combined sewer, and stormwater only lines and conveys flows to a 
WWTP.  The majority of the interceptors in the sewersheds in the project vicinity are 
greater than 4 feet in diameter and many were constructed in deep tunnels with 
manhole depths that range from 20 feet to over 240 feet. 

• Local Sewers – These smaller local sewers (combined, sanitary and stormwater only) 
are owned and maintained by the City of Cleveland.  These systems transport 
wastewater and combined flows to NEORSD interceptors. 

• Regulators – These are devices used in combined sewers to control or regulate the 
diversion of combined flow to WWTPs and combined system outfalls (CSOs). 

  
5.1 GENERAL INFORMATION ON NEORSD CSO CONTROL STRATEGIES 
 
Under the Clean Water Act, the NEORSD is required to plan, design, and construct a Long 
Term Combined Sewer Overflow Control Strategy (CSOCS), which is estimated to cost $1.6 
billion dollars and consists of 65 projects, including adding 103 miles of additional pipes and 
tunnels, above and below ground storage, pump stations and WWTP upgrades.  Some 
projects will be connecting sewers and other projects will be separating storm sewers from 
the combined system. The goal of CSOCS is to dramatically reduce the frequency and 
volume of combined sewer overflows into surrounding water bodies.  The NEORSD has 
estimated that it will take an estimated 30 years to complete the design and construction for 
the 65 projects (Figure 10).  
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Figure 10 - CSO Control Strategy Timeline Milestones 

 
5.2      COMBINED SEWER AND STORMWATER ONLY SYSTEM ISSUES  
 
The Innerbelt Corridor project preliminary drainage information collected to date has 
identified two specific types of drainage collection systems: 
 

• Combined Sewer systems – These systems collect and convey both sanitary and 
Stormwater flows in the same pipe.  NPDES Permit required for CSO outfalls (Point 
source). 

• Storm Sewer systems – These systems collect and convey stormwater runoff only.  
NPDES permit required to discharge stormwater runoff outfalls (Non-point source). 

 
The following describes the evaluation process steps performed to identify the CSO drainage 
areas which are recommended to be separated.  Key combined sewer system capacity 
questions assessed during completion of the evaluation were: 

• Do the current NEORSD system models include runoff volumes from the ODOT 
highway system?  

• Could the NEORSD combined system handle an increase in stormwater (runoff) flow 
volume? 

• Could a reduction in the frequency and overall number of overflows be documented 
as a result of diverting ODOT runoff to storm only systems? 

• Would separating the project runoff from the NEORSD combined system result in 
any significant highway runoff water quality concerns at the new storm only outfalls? 

 
The following steps summarize the evaluation process used to assess the project impact on 
combined sewer and stormwater only systems: 
 

• Step 1 - Current PID project configurations were reviewed (elevated ramps, open 
infield Sections, open right of way areas, etc.)  

 
• Step 2 - Located CSO tributary regulators with respect to ODOT preliminary project 

drainage areas.  
 

CSO Control 
Strategy 

Program Start 
Consent 

Decree based 
Design and Construction 

OBJECTIVE 
Reduced 

combined sewer 
overflows, 

increase water 
quality 

65 CSO Projects – Staggered Starts  

Proposed 30 year schedule  



Cleveland Innerbelt Corridor  31 
Stormwater Best Management Practice Report, August 17, 2007 

 

• Step 3 - Evaluated CSO tributary regulators that will receive ODOT stormwater 
runoff and documented the number of overflow occurrences per year.   

 
• Step 4 - Reviewed and evaluated CSO drainage areas and the estimated percentage of 

ODOT preliminary project drainage areas within these drainage areas.  This was 
performed to estimate the percentage of ODOT stormwater runoff potentially 
conveyed to the CSO drainage area outfall.  (Note: No evaluation or system model 
data was assessed during development of these estimates). 

 
• Step 5 - Reviewed ODOT Stormwater only systems where they discharge into the 

combined sewer system. 
 
• Step 6 – Reviewed ODOT drainage drawings if available for the CSO drainage areas. 

 
• Step 7 – Estimated the percentage of ODOT preliminary drainage area that intersects 

with the CSO drainage area.  
 

• Step 8 – Determined if stormwater only runoff would have a positive impact on CSO 
overflows in the CSO drainage area. 

 
• Step 9 – If the impact is determined to be positive, recommended BMPs based on 

ODOT policy. 
 

• Step 10 – If separation is not feasible, then no BMP will be required.  
 
Figure 6 captures the general principals of the 10 step process. 
 
5.3 CSOs AND REGULATORS IMPACTED BY REMOVAL OF STORMWATER 

RUNOFF 
 
The NEORSD combined sewer system regulators control the diversion of the combined 
sanitary sewer and stormwater flows during periods of wet weather and high flows.  The 
regulators within or near the project area direct combined flows during periods of high 
stormwater flows to CSO outfalls located along the Lake Erie shoreline or the main branch of 
the Cuyahoga River.   
 
A portion of the combined sewer flow collected and conveyed during large rain events does 
not go to the WWTPs and is discharged through a CSO outfall into a receiving water body 
(or potentially causes surface flooding, or discharges into residential, commercial or other 
structures).  Flow data or system capacity information for the CSO system was not available 
for this report.  Project design engineers need to work with NEORSD staff to obtain 
combined sewer flow data and system modeling information during project design. 
 
Table 5 shows NEORSD CSO systems and tributary regulators identified as being positively 
impacted by separating or removing ODOT project stormwater runoff from entering these 
CSO systems and the respective project name and PID number.  
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Table 5 - CSO And Regulators Impacted By Removal Of Stormwater 

Innerbelt Corridor Project Name and PID NEORSD – 
Identified CSO 

NEORSD – Tributary 
Regulators 

Central Interchange Area - 80406, 82338, 
13567 

CSO - 090, 093, 
094 

E-241, E-27 

I-77 Approach to Central Interchange - 
80406, 82338, 13567 

CSO - 040 S-04 

Innerbelt Curve – 77413 and Innerbelt Trench 
- 25795 

CSO – 097 and 
098 

E-09 

Central Viaduct/Southern Innerbelt – 
77332,80407, 82119 

CSO - 080 WR-27 

Central Interchange/ I-77 
(Broadway/Pershing) -  80406, 82338, 13567 

CSO - 036 S-01A 

Innerbelt Curve - 77413 CSO – 096, 097, 
098, 099, 200 

E-09 

Note 1: E- Easterly regulator, S- Southerly regulator, W- Westerly regulator 
 
A complete set of the tributary regulators and CSO plans obtained from the NEORSD are 
included on a CD included at the end of this report.  Table 6 shows the tributary regulators 
and CSO drainage areas within or near the Innerbelt project and provides the general 
location, and the CSO outfalls and receiving water bodies near the regulator.  
 
Table 6 – NEORSD CSO System Regulator Locations Within or Near the Project Area 

NEORSD Tributary 
Regulator Location 

NEORSD 
Sewershed and 

CSO Outfall 

CSO Outfall 
Water Body 

Innerbelt 
Project  

Drainage 
Area 

 
Within the project limits 

E-09 E. 30th and St. 
Clair Ave. 

Easterly and 
CSO-097 Lake Erie IC1 

Near the project limits 

E-04 E. 40th St. and 
King Ave. 

Easterly and 
CSO-200 Lake Erie IC 

E-05 E. 38th St. and 
King Ave. 

Easterly and 
CSO-099 Lake Erie IC 

E-06 E. 38th St. and 
King Ave. 

Easterly and 
CSO-099 Lake Erie IC 

E-07 E. 38th St. and 
Lakeside Ave. 

Easterly and 
CSO-099 Lake Erie IC 

E-08 E. 33rd St. and 
King Ave. 

Easterly and 
CSO-098 Lake Erie IC 

E-10 E. 33rd St. and 
Lakeside Ave. 

Easterly and 
CSO -097 NA IC 

E-11 Lakeside Ave. Easterly and Lake Erie IC 
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Table 6 – NEORSD CSO System Regulator Locations Within or Near the Project Area 

NEORSD Tributary 
Regulator Location 

NEORSD 
Sewershed and 

CSO Outfall 

CSO Outfall 
Water Body 

Innerbelt 
Project  

Drainage 
Area 

 
CSO-097 

E-12 E. 26th St. and 
Lakeside Ave. 

Easterly and 
CSO-096 Lake Erie IC 

E-24 Ontario St. and 
W. Eagle Ave. 

Easterly and 
Superior Ave. 
Pump Station 

Cuyahoga 
River – Main 

Branch 
CI 

E-25 

W. 3rd St. and 
the Cuyahoga 
River (north 

bank) 

Easterly and 
CSO-235 

Cuyahoga 
River – Main 

Branch 
CI and CV 

S-01A Broadway Ave. 
at Gallup Ave. 

Southerly  and 
CSO-036 

Cuyahoga 
River – Main 

Branch 
77- C 

S-06 E. 37th St. and 
Croton Ave. 

Southerly and 
CSO-040 NA 77- C 

S-07 E. 37th St. and 
Croton Ave. 

Southerly and 
CSO -040 NA 77- C 

S-08 E. 34th St. and 
Broadway Ave. 

Southerly and 
CSO - 040 NA 77- C 

WR-08 

W. 3rd St. and 
the Cuyahoga 
River (south 

bank) 

Westerly and 
CSO-082 

Cuyahoga 
River – Main 

Branch 
CV 

WR-24 W. 15th St. and 
Fairfield Ave. 

Westerly and 
CSO -081 NA CV and SI 

WR-25 W. 14th St. and 
Crown Ave. 

Westerly and 
CSO -081 NA CV 

WR-27A W. 10th St. and 
University Rd. 

Westerly and 
CSO-081 

Cuyahoga 
River – Main 

Branch 
CV 

WR-27 W. 14th St. and 
University Rd. 

Westerly and 
CSO-081 

Cuyahoga 
River – Main 

Branch 
CV 

WR-34 Pearl Rd. and 
Riverside Ave. 

Westerly and 
CSO-088 

Cuyahoga 
River – Main 

Branch 
SI 

Note 1:  IC = Innerbelt Curve; CI = Central Interchange; CV = Central Viaduct Bridge; 77 = Interstate 77; and 
SI = Southern Innerbelt 
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Table 7 shows the interceptors located within or near the Innerbelt project preliminary 
drainage areas and what WWTP sewershed these interceptors are located in.  The sewersheds 
are named as follows: 

• Easterly Sewershed 
• Westerly Sewershed 
• Southerly Sewershed 
 

Sewershed information contained in the appendices includes tributary regulator plans, 
portions of the sewershed Long Term Control Plans, and maps showing system interceptors, 
local collection systems, tributary regulators, CSO outfalls, and system manholes.  Tributary 
regulator details are included at the back of this report on a CD. 
 
 

Table 7 - NEORSD Interceptor Locations within or Near the Project Area 

NEORSD 
Interceptor 

Name 

Alignment 
Street 

Location Along 
Alignment Street 

WWTP Served by 
the Interceptor 

Innerbelt 
Project 
Areas 

 
Easterly – Main 

Branch 
Lakeside 

Ave. 
E. 33rd St. to E. 25th 

St. Easterly WWTP IC1 

Easterly – E 30th 
St. Branch 

E. 30th 
St./St. 

Clair Ave. 

E. 33rd St. to Euclid 
Ave. Easterly WWTP IC and TR 

Easterly – E 40th 
St. Branch E. 30th St. 

Euclid Ave. to 
Community College 

Ave. 
Easterly WWTP TR 

Walworth Run – 
Diversion Sewer 

Branch 
E. 14th St. Kennelworth Ave. to 

University Ave. Westerly WWTP CV and SI 

Low Level 
Interceptor 

University 
Ave. 

Crown Ave. to 
Scranton Rd. Westerly WWTP CV 

Walworth Run – 
W. 25th St. 

Branch 

W. 30th St. 
and W. 
25th St. 

Bradwell Ave. 
Northward Westerly WWTP SI 

Independence 
South Dille Road Near the Broadway 

Ave. intersection Southerly WWTP 77 

Note 1:  IC = Innerbelt Curve; TR = Trench; CV = Central Viaduct Bridge; 77 = Interstate 77; and SI = 
Southern Innerbelt 
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Table 8 shows the CSO outfall, estimated acreage of the CSO drainage areas, tributary 
regulators, and general location information for regulators within the CSO drainage areas. 
The acreages for each CSO drainage area are compared to estimated preliminary ODOT 
project drainage area acreage within the respective CSO contributing drainage areas. Table 
11 in Section 7 shows the comparison. 
 

Table 8  NEORSD CSO Number and Tributary Regulator 

CSO 
Number 

Reported 
CSO 

Drainage 
Area 

(acres)1 

Tributary 
Regulator Location 

235 39 E-25 E. 3rd St. and the Cuyahoga River (north 
bank) 

200 670 E-04 E. 40th St. and King Ave. 
99 100 E-07 E. 38th St. and Lakeside Ave. 
98 150 E-08 E. 33rd St. and King Ave. 
97 110 E-11, E-09 E-11 – Lakeside Road (non-active), E-09 
96 120 E-12 E. 26th St. north of Lakeside Ave. 
94 450 E-18 12th St. north of Lakeside Ave. 
93 140 E-20, 20A E-20 – Ontario Ave/Lakeside Ave. 
90 65 E-27 11th St. at Superior Ave. E-20A - ? 

Unnamed 54 E-24, E-26 
E-26 – Superior Ave/West 11th St. pump 

station.  E-24 Superior Ave. Pump Station 
outfall5 

88 N/A WR-34 Pearl Rd. and Riverside Ave. 

82 N/A WR-08 W. 3rd St. and the Cuyahoga River (south 
bank) 

81 N/A WR–27, 27A, 25 
WR-27 – W. 14th St. and University Ave., 

WR-27A-10th St. and University Ave., WR-
25 – 14th St. and Crown Ave. 

80 N/A WR-27, WR-48, 
and WR-24 

WR-27 – W. 14th St. and University Ave., 
WR-48 – Train Ave. south of Willey Ave,  
WR-24 – Fairfield Ave. east of Scranton 

Rd. 

40 4,504 S-03, 04, 05, 06, 
07, 08 

S-03 – Woodhill Ave/Mount Auburn Ave., 
S-04 – Carton Ave @ 93rd St., S-05 – 79th 
St. and Garden Valley, S-06 – E. 37th St. 
and Croton Ave.,  S-07 – E 37th St. and 

Croton Ave., S-08 – E. 34th St. and 
Broadway Ave. 

39 185 S-01A Broadway Ave. at Gallup Ave. 
Note 1: Acres as reported in the Long Term Control Plans developed by Metcalf and Eddy, 2000 – 2002 
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The following sections present information on the NEORSD system details within each 
Innerbelt project area.  This information was collected from the draft Long Term Control 
Plans, ODOT drainage drawings, and the NEORSD Geographic Information System (GIS).   
The areas discussed below are the project areas that have been evaluated to have the best 
potential positive impact resulting from the separation of ODOT stormwater runoff from the 
combined sewer system.  As discussed above, the evaluation criteria included potential 
“open” areas where ODOT could design and install post-construction BMPs which could be 
discharged via a new stormwater outfalls or connecting to the existing stormwater only 
outfalls. 
 
5.3.1 – Central Interchange Area 
 
There are four CSO drainage areas which would be impacted by removal of stormwater only 
runoff: 

 
• CSO – 90 
• CSO – 94 
• CSO -  95 
• CSO – 235 

 
Detailed information associated with 
these CSOs is presented below.  
Separation would benefit the CSO 
outfall by reducing or removing runoff 
discharging to the combined system 
during wet weather events.  Therefore 
there would be reduced overflows at the 
weirs in the regulators (the point where 
the flow exits the combined system and 
is conveyed to the CSO outfall).  
.  
For the CSO and regulators mentioned 
below, no combined system capacity 
analysis has been performed to determine 
 the current system capacity.   
 
 
 
 
 
 
 
 
 
 

CSO – 090 Information 
� Location – End of Superior Ave @ Cuyahoga River 
� Regulators of interest – E-24, E-27 (Easterly sewershed) 
� Estimated Annual Overflows - 34 
� Proposed CSO Control Strategy – Design and construct a pump system 

upgrade. 
� Proposed NEORSD Timeline – 6 years after CSO control program starts, 

3-years for design – construction - certification. 

Figure 11 – Central Interchange Area 
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5.3.2 I-77 Approaches to Central Interchange 

 
The CSO control strategy recommends separating 
the I-77 stormwater runoff upstream of S-04 and 
conveying the stormwater only runoff to 
Kingsbury Run.   
 
 
 
 
 
 
 
 
 

CSO – 235 Information 
� Location – W. 3rd. @ Canal Rd., East side of Cuyahoga River 
� Regulators of interest – E-25 (Easterly sewershed) 
� Estimated Annual Overflows - 27 
� Proposed CSO Control Strategy – The Easterly Early Action Plan (EEAP) 

identified this CSO but did not identify any proposed improvements. 
� Proposed NEORSD Timeline – N/A 

CSO – 094 Information 
� Location – North of E12th @ Lakeside (USS Cod) 
� Regulators of interest – E-18 (Easterly sewershed) 
� Estimated Annual Overflows - 35 
� Proposed CSO Control Strategy – Conveyance designed and constructed to 

discharge flow to the Shoreline Tunnel 
� Proposed NEORSD Timeline – Starts 10 years after CSO control program 

starts, 7- years for design – construction - certification 

Figure 12 – Central Interchange/I-77 
 Approach 

CSO – 095 Information 
� Location – North of E20th @Lakeside Ave. 
� Regulators of interest – E-14 (Easterly sewershed) 
� Estimated Annual Overflows - 56 
� Proposed CSO Control Strategy – Conveyance designed and constructed to 

discharge flow to the Shoreline Tunnel 
� Proposed NEORSD Timeline – Starts 10 years after CSO control program 

starts, 7- years for design – construction - certification 
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. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
5.3.3 Innerbelt Curve (CSOs – 096, 097, 098, 099, 200) 
 
The CSO control strategy for the 
Innerbelt Curve and portions of the 
Innerbelt Trench area are 
associated with CSOs 097 and 098 
and regulator E-09. Information 
was collected and evaluated 
through data collection, review of 
NEORSD and ODOT drawings 
and meetings with NEORSD 
personnel. The draft Long Term 
Control Plan (LTCP) for CSO-097 
and modified tributary regulator E-
09 is the plan identifies a high 
likelihood that CSO-97 will 
become a stormwater only 
discharge outfall and flow will be  
conveyed from E-09 to either CSO – 98 or directly to the shoreline tunnel as part of the 
shoreline tunnel project.  

CSO – 040 Information 
� Location – Kingsbury Run @ Cuyahoga River, North of Jefferson Road 
� Regulators of interest – S-04 (Southerly sewershed) 
� Estimated Annual Overflows - 79 
� Proposed CSO Control Strategy – Facilities plan recommends removal of 

I-77 stormwater runoff. Discharge/outlet to Kingsbury Run stormwater 
culvert downstream of S-04.  

� Proposed NEORSD Timeline – Starts 7 years after CSO control program 
starts, 3 years for design-construction-certification. 

CSO – 039 Information 
� Location – Cuyahoga River turning basin, 400’ West of Independence Rd. 
� Regulators of interest – S-04 (Southerly sewershed) 
� Estimated Annual Overflows - 51 
� Proposed CSO Control Strategy – Southerly Tunnel  
� Proposed NEORSD Timeline – Starts 14 years after CSO control program 

starts, 22 years for design-construction-certification. 
� Preliminary ODOT storm only information indicates that Interstate 

stormwater currently enters CSO-039 downstream of regulator S-01A.  
Based on this information, the proposed Innerbelt project will not impact 
the CSO Control Strategy for CSO–039 

 

Figure 13 – Innerbelt Curve Area 
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Additional information collected during NEORSD meetings, which is specific to CSO-097 
and regulator E-09 details: 
 
• Easterly Early Action Plan (EEAP) – NEORSD indicated that contained within this 

plan are 30% design drawings for the Shoreline Tunnel project which includes CSO-
097 and modified E-09 regulator.  

• Under this scenario, the CSO Control Strategy recommends that the overflow from E-
09 be conveyed to CSO–098, instead of being conveyed to CSO-097 and the 
Shoreline Tunnel as stated above.  This presents ODOT with the following storm only 
system strategy options: 
o Allow combined flows from E-09 to continue to CSO-097.  To do this ODOT 

and design team will need to account for combined flow volumes (need 
system capacity information from NEORSD) in any Innerbelt drainage design 
in this area. 

o Provide separate storm only pipes and E-09 overflow pipe within I-90 LA.  
Review possibility of tying ODOT storm pipes with E-09 pipe north of I-90. 

o Provide storm only pipe for Innerbelt stormwater.  NEORSD would need to 
determine how to convey flows to the Shoreline Tunnel. 

o ODOT will need to evaluate ownership and maintenance responsibilities for 
CSO–097 should this become storm only.  This would also become a new 
outfall for ODOT under the MS4 program and would need to be added to the 
MS4 outfall database.  If flow is transferred from CSO-097 to CSO-098 as 
part of the shoreline tunnel project, then CSO-097 will no longer be a CSO 
outfall.  Recommendation here is for ODOT to take over this outfall as a 
storm only discharge and revise the current NEORSD held NPDES permit for 
this outfall.  Coordination with Burke Lakefront Airport on ownership and 
maintenance responsibilities for this outfall north of I-90..  The current 
NEORSD CSO-097 permit is included in Appendix U. 
 

In addition to CSO- 97, CSOs 96, 98, 99 and 200 are detailed below.  These are presented 
here for reference.  These have not been targeted for separation and removal of highway 
stormwater runoff from discharging to them. CSO – 98 as discussed above may receive the 
diverted overflow form E-09 as part of the Shoreline Tunnel, but at the time of report 
submission no confirmation of this was documented. 

CSO – 097 Information 
� Location – North of I-71/I-90 
� Regulators of interest – E-09 (Easterly sewershed) 
� Estimated Annual Overflows - 8 
� Proposed CSO Control Strategy – Shoreline Tunnel – Portion of this 

strategy would be to convey regulator E-09 overflows to CSO – 098, thus 
potentially converting CSO-097 to storm only system north of E-09, 
discharging into Lake Erie.    

� Proposed NEORSD Timeline –  Proposed 10 years after CSO control 
program start, 7 years for design – construction  - certification 
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5.3.4 Central Viaduct/Southern Innerbelt 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CSO – 096, 097, 098, 099 and 200 Information 
� Location CSO – 096 – North of E. 26th. St and Lakeside Ave. 

   CSO – 097 – North of I-71/I-90 
   CSO – 098 – North of E. 33rd. St. and Lakeside Ave 
   CSO – 099 – North of 38th. St. and Lakeside Ave. 
   CSO – 200 – North of E. 40th. St. /King Ave, North of Aviation 
High school 

� Regulators of interest – E-09 Easterly sewershed 
� Estimated Annual Overflows – CSO–096 – 14 

   CSO–097 – 8 

   CSO–098 – 64 

   CSO–099 - 70 

   CSO–200 – 80 

� Proposed CSO Control Strategy – Shoreline Tunnel   
� Proposed NEORSD Timeline –  Proposed 10 years after CSO control 

program start, 7 years for design – construction  - certification 

Figure 14A –Southern Innerbelt Area Figure 14 – Central Viaduct 

Common point of 
reference – I-71, I-490 
and I- 90 interchange 
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The CSO control strategy for the Central Viaduct/Southern Innerbelt areas is associated with 
CSO-080 and regulator WR-27 (west Bank - Cuyahoga River).  The preferred alternative for 
the Central Viaduct Bridge has resulted in ODOT acquiring right of way on the East bank of 
the Cuyahoga River.  The BMP tables at the end of Section 7 (Tables 15 and 16) provide 
recommended BMPs and their recommendation rationale.  ODOT is currently addressing 
slope stability issues on the West Bank of the Central Viaduct bridge crossing.  Given this 
current condition issue, the recommended BMPs for the bridge are proposed for the north 
side (east bank) of the crossing.  This allows the most flexibility for potential BMP locations, 
innovative approaches and space for water quality controls and project stormwater 
management. 
 
 
 
 
 
 
 
 
 
 
5.4 CITY OF CLEVELAND DIVISION OF WATER POLLUTION CONTROL 

SYSTEM 
 
The local (collection) systems within the City of Cleveland, including combined sewers and 
storm sewers, are owned and maintained by the Cleveland Division of Water Pollution 
Control (Cleveland WPC).  These local combined sewers capture Stormwater at the road 
surface via storm drain inlets.  These local sewers transport Stormwater and wastewater to 
the NEORSD regulators or interceptors, which direct a portion of the combined flow to both 
a CSO outfall and to a NEORSD WWTP.  The local combined sewer lines are shown in 
orange on maps 1 through 7 at the end of section 7. 
 
The Cleveland WPC is responsible for the network of sewers conveying sanitary sewage and 
industrial waste in the City of Cleveland from their point of origin to the NEORSD regulator 
or interceptor and ultimately the sewage processing facilities for treatment and disposal.  The 
Cleveland WPC division maintains, cleans, repairs, and improves the sewers and their 
appendages.  In areas of combined sewer systems, such as the project area, the jurisdiction of 
the WPC also includes Stormwater drainage and discharges.  The Cleveland WPC is also 
charged with managing and supervising matters relating to the elimination, control and 
regulation of water pollution within the city limits.  The project area lies entirely within the 
area served by the local combined sewer overflow system as maintained by the Cleveland 
WPC. 
 
5.5 OUTFALL DISCHARGE LOCATION DISCUSSION 

 
This Section covers information on the location of the CSO outfalls.  Table 6 NEORSD CSO 
System Regulator Locations Within or Near the Project Area contains information on the 

CSO – 080 Information 
� Location – University Road, southeast of 2065 Scranton Road 
� Regulators of interest – WR-27 (Westerly sewershed) 
� Estimated Annual Overflows - 43 
� Proposed CSO Control Strategy – Westerly CSO Tunnel   
� Proposed NEORSD Timeline –  Proposed 25 years after CSO control 

program start, 5 years for design – construction  - certification 
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receiving water body where the CSOs discharge.  As discussed in Section 4.0, there is a 
TMDL completed for the Lower Cuyahoga River, any storm only sewer system which is 
designed as a result of separation from the combined system will need to address the 
following: 

• Post-Construction runoff controls 
• Specific pollutant requirements outlined in the Lower Cuyahoga River TMDL Study 

report. (See Section 4.4). 
• Operations and Maintenance of any new post-construction or stormwater controls. 

 
In addition, there are several CSO discharges into Lake Erie.  These will also need to address 
post-construction and stormwater management controls should these areas include ODOT 
storm only system and system outfalls as a result of separating from the combined system.  
As mentioned in Section 5.0, CSO 097 could be become a storm only outfall, all post-
construction and stormwater control requirements would apply even though this previously 
was an NPDES permitted CSO outfall.  
 
5.6 DESIGN METHOD AND CRITERIA COMPARISON SUMMARY 
 
This section covers the key hydraulic design differences which have been identified to exist 
between NEORSD design criteria and ODOT design criteria.  Table 9 summarizes the key 
design components and shows the differences in a side by side comparison.  The project 
design engineers will need to address project areas that are recommended to remain 
connected to the combined system that have documented increased impervious areas.  The 
project design engineers will need to work with NEORSD engineers in these areas, to 
address system specific hydraulic modeling capacity issues. These issues include: 
 

• New stormwater outfall locations 
• Storm only system elevation and flow issues 
• Outfall downstream channel or streambank erosion issues 
• Access for operation and maintenance 
• Runoff volume analysis for current and new impervious areas to be incorporated in to 

NEORSDs model. 
• Hydraulic jumps and velocity control issues. 
• Safety 
• Urban flooding related to increased impervious areas 
• Different design criteria and methods 

 
This list is not intended to be all inclusive, but rather a starting point for project design 
engineers to begin looking at project drainage, stormwater runoff and design differences to 
be considered with project BMPs and drainage designs.  
 
The following section summarizes the key design requirements for the NEORSD.  Table 9 
compares the NEORSD design criteria with ODOT design criteria.  
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5.6.1 Northeast Ohio Regional Sewer District and City of Cleveland – CSO and 

Stormwater Design Information 
 
There are no documented or published NEORSD wide design standards.  The following 
information was documented during report development: 
 

• Permission to tie into a district line is all dependent upon the capacity available or 
built into the line in question – every potential sewer tap is done on a case-by-case 
basis.  NEORSD engineering is responsible for approving the design and supporting 
capacity analysis.  

• CSO Control Program design criteria summary – Typical year storms derived from 
Cleveland Hopkins International Airport rainfall data (46 years worth of data 
collected).  The NEORSD evaluates this data and documents the fifth highest storm 
(5th largest storm would be less than the 5 year 1 hour storm, this storm is related to a 
6 month +/- storm) and this storm is then used as the basis for design.  As the design 
advances, there will be a detailed hydraulic model developed to assess system 
operation.  The assessment is used to determine how the tunnels operate and where 
and when the these tunnels are “closed off” from further rainfall or surface runoff 
input, this then leads to surface water discharges.  Storm surges within tunnels, 
hydraulic grade lines coming above ground are design issues which are addressed 
during the hydraulic modeling of specific systems.  The majority of the consolidation 
(local collection pipes) pipes which convey flow to the tunnels are typically designed 
and sized for the 5-year storm peak discharge. 

• There are multiple regulator designs (see Appendix E for tributary regulator details). 
o Perpendicular 
o Sidespill 
o Relief pipe 
o Leaping weir 
o Gate 
o Fabridam 
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* - ODOT’s Location and Design Manual, Volume 2, January 2007 
** - NEORSD – Design information 
 
The results of the table comparison show one commonality in the design methodologies - 
rainfall intensity.  This creates the following two design scenarios for the project design 
engineers:  

• For runoff or drainage that will continue to be discharged into the combined system, 
ODOT is required to work with NEORSD to model these project drainage areas and 
evaluate the current and proposed runoff volumes being discharges into the system.  
In these project areas, the governing design method will be NEORSDs design criteria.   

• For project areas where ODOT is separating runoff from NEORSD CSO drainage 
areas, ODOTs drainage design methods and criteria will govern.  

 
 
 

Table 9 - Summary of Hydraulic Design Requirements 

Design Criteria 
Common 

Design 
Elements 

Ohio Department of 
Transportation 

(ODOT)* 

Northeast Ohio 
Regional Sewer 

District 
(NEORSD)** 

Methodology    
Statistical Method  X N/A 
Rational Method  X N/A 

Rainfall Intensity    
Zone A X X X 
Hydraulic Grade line    
5 year  N/A X 
10 year  N/A N/A 
25 year  X N/A 
50 year (sags only)  X N/A 

Design Frequency 
Storm 

   

Ditch Design    
5 year  X N/A 
10 year  X N/A 

Combined Sewer    
2 year  N/A N/A 

**5 year  N/A X 
10 year  N/A N/A 

Storm Sewer    
2 year  N/A N/A 
5 year  N/A N/A 
10 year  X N/A 

Safety Issues    
Ponding/Hydroplaining  X N/A 
FHWA requirements  X N/A 
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SECTION 6  PRELIMINARY BMP STORMWATER PROJECT DRAINAGE 
INFORMATION 

 
Preliminary drainage areas were delineated within the current ODOT project area limits.  The 
project area limits were delineated into preliminary drainage areas which were labeled based 
on the PID for that specific project area.  For example, preliminary drainage areas in the 
Innerbelt Curve area were labeled IC.  This naming convention is utilized in Tables 15 and 
16 (the BMP report tables) and the remaining sections of this report.  The preliminary 
drainage basins were evaluated and delineated using the following information: 
 

• Current project area limits 
• NEORSD Sewershed areas:  Provided by Metcalf & Eddy 
• Cleveland area GIS coverage 
• Proposed roadway, highway, and interstate coverage, and right-of-way information 

provided by ODOT and Burgess and Niple 
• Contour information – 10 foot contour, Source – USGS 7.5 minute quad map, 2 foot 

contours, Source – GIS coverage 
• NEORSD GIS map coverage – Combined sewer system (Collection system, outfalls, 

regulators, pump/lift stations, known storm only pipes) 
• Step 6 ODOT plans 
• Field survey storm sewer system information 
• Existing ODOT plan and profile sheets and drainage plans. 

 
The above information was reviewed, organized, and placed on the Preliminary ODOT BMP 
Project Drainage Area Maps (Maps 1 through 7); and presented in tables throughout the 
report.  The preliminary drainage areas were delineated for the purpose of evaluating and 
developing BMPs for each PID drainage area and to assess the potential impacts of 
separating current highway stormwater runoff from the combined sewer systems.   
 
The following sections present a summary of preliminary drainage information.   Information 
that appears in the appendices is noted.  In some cases the information might have been too 
large to incorporate in it’s entirety in the appendix therefore only the title and/or cover page 
is included.  
 
6.1 CENTRAL VIADUCT PRELIMINARY DRAINAGE 
 
Figure 15, shows the southern Central Viaduct bridge area.  The southern end (West bank) 
approach of the new central viaduct bridge and the existing central viaduct bridge are in the 
NEORSDs Westerly sewershed.  The northern end (East Bank) approaches for the new and 
existing bridge are located in NEOSRDs Easterly sewershed.  The project design engineer 
will need to consider bridge drainage and runoff discharge when considering or 
recommending separation from the combined system within both of these sewersheds.  
Figure 15 also shows the existing stormwater only pipes in blue, intersection points with the 
existing combined sewer in green, existing combined sewer in orange, yellow triangles 
represent tributary regulators, green circles represent CSO outfalls and yellow lightening 
represents bridge stormwater runoff collection storm only pipes.  Table 11 shows the CSO 
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drainage areas and ODOT preliminary project drainage areas within the CSO drainage area.  
The table shows the estimated percentage of ODOT’s area within the CSO area as an initial 
step at assessing the potential volume ODOT can expect to remove from that particular CSO 
drainage area.  As mentioned above, the strategic importance of these estimated volumes is to 
work with NEORSD as part of the Innerbelt reconstruction to remove stormwater runoff 
volume where hydraulically and economically feasible; and where water quality controls can 
be designed, implemented, operated, and maintained.   

 
For the new northern Central Viaduct Bridge to be constructed, ODOT will purchase right-
of-way to construct, operate, and maintain the new Central Viaduct Bridge.  With the right-
of-way purchase, ODOT has area available on the north side (east bank) of the Cuyahoga 
River where stormwater management controls can be implemented.  ODOT will need to 
address several key issues which include working with adjacent property owners and 
businesses on right of way and access issues, potentially establishing easements between the 
piers for access.  Tables 15 and 16 identify the BMPs recommended for use in this project 
area.   
 
Included in Appendix R are the following NEORSD Easterly CSO Phase II Facilities plans, 
maps, and figures (Northeast Ohio Regional Sewer District Easterly CSO Phase II Facilities 
Plan, June 2002, prepared by Metcalf and Eddy and CH2M Hill): 

 
• Figure 2-1 - Interceptors in Easterly District 
• Figure 2-3 - Easterly Interceptor Branches 
• Figure 2-9 - Cuyahoga River CSO outfalls 
• Figure 2-10 - Lake Erie CSO outfalls 093 through 099, and 200 
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Figure 15 – (Substructure) Identification and Underground Drainage System – I-90 Central Viaduct Bridge (West side of Cuyahoga River) 
 
 

Central Viaduct – East Bank

Existing I-90 Bridges

Regulator – WR-25 
To Regulator 
WR-27/COS - 080

Regulator WR-27

CSO - 080Combined system MH- Storm water runoff discharge point

Tributary regulator

CSO Outfall
Storm Water Flow direction

Existing Combined sewer system
Existing Storm only  sewer system

Storm run off from Central 
Viaduct bridge to Combined 
Sewer

Note: 

1.)The majority of the storm only lines apparently collect storm water runoff from the Central Viaduct bridge.

2.) Storm water runoff conveyed into the combined system as noted where the green dots are located.

Legend

North



Cleveland Innerbelt Corridor  48 
Stormwater Best Management Practice Report, August 17, 2007 

 

6.2 CENTRAL INTERCHANGE PRELIMINARY DRAINAGE 
 
The Central Interchange preferred alternative provides ODOT with stormwater management 
opportunities under the elevated roadway sections and in the in-field areas.  The flexibility 
exists within the Central Interchange is centered on the potential areas under the elevated 
structures and the in-field areas to incorporate stormwater BMPs.  These BMPs would need 
to meet water quality and safety requirements for the OEPA and FHWA respectively.  The 
FHWA requirements include BMPs which would minimize impounding and detaining a 
permanent surface water elevation for any extended periods of time and protecting the 
traveling public.  Tables 15 and 16, provide the recommended BMPs and selection rationale 
in addition to design considerations for the future Project design engineer to address in the 
BMP and drainage designs.  Included in (Appendix S) are the following drawings: 
 

• CUY 42-18.29 – Willow Innerbelt Freeway Part 6 
• CUY 42-18.42, CUY 21-15.32 – Willow Innerbelt Freeway Part 7A. 
 

Figure 16 shows Central Interchange/I-77 Approach area in the Easterly sewershed.  The 
stormwater only pipes are shown in blue, intersection points with the combined sewer are 
shown as yellow “lightening” strikes, and combined sewer is shown in orange, yellow 
triangles represent tributary regulators, red lines indicate interceptor sewers and green lines 
indicate delineated preliminary drainage areas.  Included in Table 11 are CSO drainage areas 
and ODOT project areas within the CSO drainage area.  The table shows the estimated 
percentage of ODOT’s area within the CSO area as an initial step at assessing the potential 
volume ODOT can expect to remove from that particular CSO drainage area.   

 
Figure 16 shows the existing ODOT storm only pipes and the approximate location these 
storm pipes connect to the existing combined sewer system.  Similar to Figure 6, the 
lightning strikes indicate where the approximate connections are.  .  An estimate as to the 
amount of runoff potentially removed from the combined system is recommended to be 
developed and documented.  Any storm sewer separations are recommended to be confirmed 
by as-built drawings for future use and will incorporate Post Construction BMPs.. 
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Figure 16 – (Substructure) Identification and Underground Drainage System – Central Interchange 
 
 
 
 

I-71/I-77 Central Interchange

Flow direction

Existing combined sewer system
Existing storm only  sewer system 

Legend

Easterly Interceptor 

Project Separation Line 
(CCG#1 & CCG#2)

Storm run off from Central 
Interchange

Delineated drainage areas

I-77 Approach section

CSO - 094 East 9th St. branch 
and East 12th St. branch

Notes

1. Existing storm only pipe information 
collected from ODOT drawings CUY 42-
18.29, CUY 21-15.32, Part 6 and 7A, 
Willow Innerbelt Freeway

2. Central Interchange “footprint” shown 
was the most current alternative at time 
of report. 

North

CCG #2

CCG #1
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6.3 SOUTHERN  INNERBELT (I-71 AT JENNINGS FREEWAY) PRELIMINARY 
DRAINAGE 
 
Figure 17 shows the I-71 Southern Innerbelt/Jennings Freeway area, in the NEORSD 
Westerly sewershed.  This figure also shows the following: 

 
• Stormwater only pipes in blue - existing ODOT Storm pipes 
• Combined sewer is shown in orange – existing Local collection systems 
• Stormwater only pipe connectivity summary (Source: ODOT CUY-71-17.83/CUY-

176-12.76- Appendix I) 
o Storm sewer pipe from ODOT manhole S-111 to S-84. 48” storm sewer 

flowing from north to south. 
o Storm sewer pipe from ODOT manhole S-222 to S-84 84” storm sewer 

flowing south to north. 
o Both storm line converge at manhole S-84 which is connected to the local 

collection system/combined sewer which consists of tributary WR-34 and is in 
the CSO-088 drainage area. CSO-088 discharges to the Cuyahoga River. 

• ODOT stormwater runoff enters the combined system downstream of tributary 
regulator WR-34.  This is important because ODOTs runoff enters the combined 
sewer system below the controlling regulator and therefore, ODOT is not contributing 
to volume to this regulator adding to the overflows.  This is also important because 
ODOTs runoff is not being treated and ODOT needs to design and install BMPs for 
the purpose of addressing the post-construction runoff requirements.    

• The north and south storm sewer systems continue in their respective directions; 
however no additional pipe size information was collected for this report.  The 
drawings indicate that the northern storm system terminates at ODOT manhole S-175. 
No end manhole could be determined from the southern storm sewer system.  

• Included in Table 11 are NEORSD CSO drainage areas overlaid with ODOT project 
drainage areas within the CSO drainage area. Map 10, shows the Southern Innerbelt 
project area, CSO-088 drainage area has been revised to incorporate the northern end 
of the ODOT drainage area SI-D to show the storm only run off being conveyed to 
the combined system at ODOT manhole S-84.  

 
Table 11 shows the estimated percentage of ODOTs area within the CSO area as an initial 
step towards assessing the potential volume ODOT can expect to remove from that particular 
CSO drainage area.  The Westerly CSO Phase II Facilities Plan did not include any support 
mapping to be included in this report. 
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Figure 17 – (Substructure) Identification and Underground Drainage System – I-71/Jennings Freeway- Southern Innerbelt 
Area 
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ODOT MH-S-84 Storm sewer

Flow direction

Existing Combined sewer system

Existing Storm only  sewer system To CSO – 088, Discharge to 
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Legend
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ODOT Project Drainage 
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intersection

ODOT MH-S-84 
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6.4  CENTRAL INTERCHANGE/I-77 APPROACH/I-77 DRAINAGE 
 
Figure 18 shows the southern end of I-77 (Kingsbury Run) portion of the project area. This 
project is located in NEORSDs Southerly sewershed.  Figure 18 also shows the following: 
 

• Existing stormwater only pipes are shown in blue 
• Existing combined sewer is shown in orange – Local collection systems 
• NEORSD completed system upgrades in this area include – New pump stations, 

forces main and 24” Stormwater which conveys flow from the north to tributary S-05. 
The 24” storm sewer connectivity will need to be confirmed prior to BMP designs for 
this CSO drainage. 

• Review of ODOT drainage information indicates that proposed storm only pipes will 
convey flow from portions of I-77 and discharge into Kingsbury Run. 

 
Included in (Appendix T) are the following NEORSD Easterly CSO Phase II Facilities Plan, 
maps and figures.  This information has been collected from the Northeast Ohio Regional 
Sewer District Southerly CSO Phase II Hydraulic Modeling Report, May 2002, prepared by 
Metcalf and Eddy and CH2MHill: 
 

• Figure 1-1a Southerly CSO Study Area 
• Figure 1-1b Southerly CSO Study Area 
• Figure 2-1 Interceptors in Southerly 
• Figure 2-2 Inceptors in Southerly 
• Figure 2-4 Cuyahoga River CSO Outfalls 
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Figure 18 – (Substructure) Identification and Underground Drainage System – I-77 Approach/Kingsbury Run Area 
 

I-77 – Approach, just South of 
current project area limit

Current project limit I-77 approachCroton Ave.Flow direction

Existing combined sewer system
Existing storm only  sewer system 

Legend

ODOT Storm only pipe tied into 
Kingsbury Run cross culvert

Existing storm only pipes I-77 
approach southern project limit

Graphic courtesy of Southerly CSO Phase II 
Facilities Plan Report, March 2002.

Metcalf and Eddy, CH2MHill, noted as figure 16-11 
in report 

Southerly Interceptor 

Facilities plan storm sewer 
only pipes

Facility plan – Regulator 
location

I-77 approach/Central 
Interchange – Project limits

North

Proposed 4.3 MGD
Pump Station

Proposed Force Main

Proposed Storm Sewer
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6.5  I-77/DILLE ROAD PRELIMINARY DRAINAGE 
 
Figure 19 shows Southern end of I-77 and Dille Road area.  This project is located in 
NEORSDs Southerly sewershed.  Figure 19 also shows the following: 
 

• Existing stormwater only pipes are shown in blue,  
• Existing combined sewer is shown in orange – Local collection systems 
• Intersection points with the combined sewer are indicated by “lightning” strikes. 
• CSO – 036 outfall conveys overflow from tributary S-01A to the Cuyahoga River. 
• Interceptor pipe flows in the opposite directions, intersects and collects ODOT runoff 

from the 77-C ODOT preliminary drainage area of the project below tributary 
regulator S-01a.  This is important because ODOTs runoff enters the combined sewer 
system below the controlling regulator and therefore, ODOT is not contributing to 
volume to this regulator adding to the overflows.  This is also important because 
ODOTs runoff is not being treated and ODOT needs to design and install BMPs for 
the purpose of addressing the post-construction runoff requirements.    

 
Figure 19 shows the Stormwater only pipe system which ties into the inceptor sewer below 
regulator S-01A. ODOT drawings for this area as provided in Appendix Q (I-77/Dille Road 
drawings).  This project area is in the Southerly sewershed.   
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Figure 19 – (Substructure) Identification and Underground Drainage System – I-77/Dille 
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SECTION 7  PROJECT BEST MANAGEMENT PRACTICES (BMPs), 
STORMWATER RECOMMENDATIONS, RATIONALE AND DESIGN 

CONSIDERATIONS 
  
This section presents project drainage area stormwater BMP recommendations.  The 
information is organized into the following sections: 
 

• Summary of System Conveyance Components 
• System Evaluation Summary 
• Design Considerations 
• BMP Recommendations and Supporting Selection Rationale 

 
7.1 SUMMARY OF SYSTEM CONVEYANCE COMPONENTS 
 
This section addresses the NEORSD system structural system components functions and 
interaction with stormwater runoff.  
 
Discharges to the combined sewer system consist of stormwater flows and sanitary flows.    
There are five types of combined system components in the CSO system near the project 
area.  These systems are summarized as follow: 
 

• Local collection systems – These systems collect and convey both sanitary and 
stormwater flows to the larger interceptor pipes and tunnels. 

• Stormwater only pipes – These pipes collect and convey stormwater runoff only.  
These pipes can discharge into a local collection system, into an interceptor pipe, or 
into a receiving water body. 

• Regulators – The NEORSD regulators serve to control flows within the collection 
system.    Regulators convey combined flow to the WWTP during periods of normal 
flow, and to CSO outfalls and the WWTP during periods of high flow. 

• Interceptors – Interceptors receive flow from collection system pipes, regulator 
controlled collection system pipes, and stormwater only pipes.  The flow is conveyed 
to the WWTP for treatment during normal flow conditions. 

• Combined Sewer Outfalls – These pipe systems convey overflow directed by the 
regulators and discharge this overflow into the receiving waters. 

 
Figure 20 shows the interaction and connection of these systems. 
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7.2  SYSTEM EVALUATION SUMMARY 
 
This section summarizes the factors considered in identifying the preliminary drainage areas 
and the BMPs.  Table 10 presents the data from the system evaluation and provides a “Yes” 
or “No” answer to the following discharge options and design concerns considered for each 
preliminary drainage area: 
 

• Wastewater Treatment Plant Capacity a Concern? 
• Water Quantity Detention or BMPs Required? 
• ODOT Water Quality BMPs needed? 
• Cleveland Stormwater Management Plan Governs? 
• Capacity of Existing Local System a Concern? 
• Potential for Increased Combined Overflows? 

 
In addition, the following discharge options were identified and included in Table 10: 
 

• Discharges to Local Combined System 
• Discharges into a System Upstream of a NEORSD Regulator 
• Discharges to NEORSD Interceptor 
• Discharges to NEORSD CSO Outfall 
• Discharges to Separate Storm Drain System 
• Discharges Directly to Surface Water Body 

Combined sewer system Stormwater only 
flows enter system  

Sanitary only flows 
enter system   

Combined sewer system conveys 
flow to large interceptor pipes or 

tunnels 

System overflows 
controlled by 

regulators   

Overflow occurs at 
regulator. Regulator 
conveys flow to CSO 
outfall pipe system   

CSO outfalls convey 
overflows to 

receiving waters   

Combined flows conveyed to 
wastewater treatment facilities for 

treatment 

Figure 20 - Sanitary and Surface Water Flow 
Diagram In a Combined System  

Represents Stormwater only Systems   

Represents Combined Sewer system   

Represents Collection System only   



Cleveland Innerbelt Corridor  58 
Stormwater Best Management Practice Report, August 17, 2007 

 

• Potential Water Volume Runoff Credit for Removal 
 
 

Table 10 - Design Concerns for Each Potential Discharge Option 
ODOT 

Stormwater 
Discharge 
Options 

WWTP 
Capacity 

a 
Concern

? 

System 
Capacity 
Analysis 
or BMPs 

Required? 

ODOT 
Water 

Quality 
BMPs 

Needed? 

Cleveland 
SWMP 

Governs? 

Capacity of 
Existing Local 

System a 
Concern? 

Potential for 
Increased 
Combined 
Overflows? 

Discharge to 
local 

combined 
system 

Yes Yes No No Yes Yes 

Discharge 
into a system 
upstream of a 

NEORSD 
regulator 

No Possibly No No No Yes 

Discharge to 
NEORSD 

interceptors 
Yes Yes No No No Yes 

Discharge to 
NEORSD 

CSO 
combined 

sewer outfall 

No Possibly Yes Yes No No 

Discharge to 
a separate 
storm only 

system 

No Possibly Yes Yes No No 

Discharge 
directly to 

surface water 
body 

No Possibly Yes Yes No No 
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The following key questions were identified and addressed during the system evaluation for 
each design option:  
 

• Where do the storm only pipes connect to the combined system?:  Maps 1 through 
7 identify the current known stormwater only pipes within and/or near the project 
limits.   

 
• What is the conveyance system and location of outfall/discharge point 

downstream of the NEORSD regulators?:  Maps 1 through 7 show the local 
collection system pipes in orange and controlling tributary regulator as a red circle.  
The Collection System and Interceptor Flow Direction Maps 8 through 10 show the 
CSO outfalls and regulators within the project limits and adjacent to the project area.  
Also shown on Maps 8 through 10 are arrows that show the flow direction from the 
project areas through the downstream conveyance systems and known combined 
sewer pipe sizes. 

 
• Which regulators and CSO outfalls continue to have recurring overflow 

events?:  This was a significant factor in addressing potential areas where ODOT 
could have a positive impact within the combined system (i.e. potentially reduce the 
number of overflow events).  Appendix C lists NEORSD CSO outfall location and 
number of discharges.   

 
• What is NEORSDs system connection criteria and what will ODOT project 

design engineers need to address to continue to discharge ODOT runoff to the 
local collection system?:  To continue to discharge to the combined system, ODOT 
project design engineers will need to analyze the current volume of runoff being 
conveyed and assess the proposed increase in runoff volume based on the change in 
the project impervious area.  The NEORSD connection criterion requires an analysis 
of the hydraulic capacity of the combined system at and downstream of the existing 
and proposed new connections.  ODOT project design engineers will need to work 
with NEORSD engineers to address the capacity issues for each existing and 
proposed connection and complete the necessary system modeling. 

 
• What does the preferred alternative project footprint look like in the areas 

identified to be potentially separated from the combined system?  Are there 
areas below elevated portions of the projects where BMPs could be considered?  
Will right-of-way be purchased and can any of this right-of-way be used for 
BMPs? 

   
These questions are addressed in the comments portion of the BMP tables (Tables 15 and 
16).   
 



Cleveland Innerbelt Corridor  60 
Stormwater Best Management Practice Report, August 17, 2007 

 

7.3 EVALUATION OF CSO DRAINAGE AREAS AND ODOT PROJECT 
DRAINAGE AREAS 

 
The sewershed areas for each of the NEORSD CSO outfalls were delineated based on system 
conveyance network information provided by the NEORSD GIS Department.  The limits of 
these CSO sewersheds show the contributing areas to each CSO.  Maps 1- 7 show the system 
pipe sizes that were available at the time of this report.  It is understood that a portion of the 
combined flow from these sewersheds may be directed outside of the sewershed boundaries 
to one of the WWTPs during periods of high flow.  It should be noted that some of the 
conveyance system pipes overlap along the perimeters of these sewersheds, and that the 
sewershed boundaries have been delineated without field confirmation (dye testing, review of 
NEORSD system video), extensive conveyance system plan research, and system model 
assessment.   
 
Maps 8 through 10 show the interceptors and local collection system flow pathways from the 
ODOT project areas to each CSO outfall, the estimated delineated sewershed boundary for 
each CSO outfall, and the boundary of the ODOT project within each delineated CSO outfall 
sewershed.  Table 11 lists NEORSD CSO sewershed areas that intersect the preliminary 
project drainage areas.  The estimated CSO outfall sewershed area is approximated based on 
the Long Term Control Plans developed by Metcalf and Eddy.  These estimated areas were 
not confirmed by NEORSD GIS coverages.   
 
Table 11 also presents the area of the ODOT preliminary project drainage areas within each 
of the CSO sewersheds.   It is estimated that overall the ODOT Innerbelt Projects encompass 
2.4% of the total CSO outfall sewersheds areas that lie within or will receive flow/runoff 
from estimated project drainage areas. 
 
 

Table 11 - CSO/ODOT Drainage Area Comparison 

CSO Outfall ID 
Estimated CSO 

Outfall Sewershed 
Area (acres) 

Estimated ODOT 
Preliminary Project 

Drainage Area 
Within the CSO 

Outfall Sewershed 
Area (acres) 

Percentage of 
ODOT Preliminary 

Project Drainage 
Areas Within the 

CSO Outfall 
Sewershed Area 

(acres) 
CSO-201 1375.4 4.0 0.3% 
CSO-200 23.6 4.0 16.3% 
CSO-099 159.7 11.3 7.1% 
CSO–098 294.6 23.4 7.8% 
CSO–097 97.6 45.4 46.5% 
CSO-096 197.1 14.0 7.1% 
CSO-095 454.9 18.1 3.9% 
CSO-094 525.6 74.0 14.0% 
CSO-090 185.0 23.2 12.5% 
CSO-235 50.9 8.4 16.4% 
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CSO-080 680.4 27.0 4.0% 
CSO-081 156.6 1.4 0.91% 
CSO-088 467.9 4.3 0.93% 
CSO-036 2334.0 0.7 0.03% 
CSO-039 235.0 7.2 3.1% 
CSO- 040 3841.2 9.0 0.23% 
CSO-088 349.0 2.4 0.7% 

Total 11,427 277.8 2.4% 
 
Table 12 provides a summary of the delineated preliminary project drainage areas in acres.   
 

Table 12 – Project Drainage Area Size (Acres) 
Project Drainage Area 

Name 
Project Drainage Area –

Size (Acres) 
IC-A 4.43 
IC-B 14.61 
IC-C 12.67 
IC-D 5.84 
IC-E 11.36 
IC-F 15.47 
IC-G 1.78 
TR-A 9.10 
TR-B 0.57 
TR-C 10.59 
TR-D 1.06 
TR-E 0.94 
TR-F 1.50 
TR-G 3.19 
TR-H 1.03 
TR-I 1.31 
TR-J 0.73 
TR-K 2.43 
TR-L 1.02 
TR-M 0.60 
TR-N 0.50 
TR-O 3.02 
TR-P 1.16 
TR-Q 0.86 
TR-R 4.27 
TR-S 0.59 
CI-A 44.09 
CI-B 3.47 
CI-C 7.12 
CI-D 4.17 
CV-A 16.52 
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Table 12 – Project Drainage Area Size (Acres) 
Project Drainage Area 

Name 
Project Drainage Area –

Size (Acres) 
CV-B 10.67 
77-A 18.30 
77-B 35.34 
77-C 7.73 
SI-A 6.77 
SI-B 0.49 
SI-C 5.35 
SI-D 0.44 
SI-E 4.44 

Total Delineated Project 
Drainage Area 

277.8 

 
Table 13 provides a summary of the size of pipes present in the CSO conveyance system near 
the project limits and at the point of discharge from each CSO affected by the project.  This 
information is also shown on Maps 1 through 10.  Project design engineers will need to field 
verify these diameters since no “As-Built” plans were obtained or reviewed.  
 

Table 13 – CSO Pipe Diameter Sizes 

CSO Outfall ID Pipe Diameter Near the 
Project Limits (inches) 

Pipe Diameter Near the 
CSO Outfall (width x 

height)(inches) 
CSO-201 20 135 x 81 
CSO-200 72 150 
CSO-099 70w x 89h 76 x 97 
CSO–098 48w x 61h 108 
CSO–097 60 72 
CSO-096 40w x 50h 114 
CSO-095 40w x 50h 144 
CSO-094 76w x 97h 80 
CSO-090 20 50 
CSO-235 23w x 27h 54 
CSO-080 60 194 
CSO-040 N/A N/A 
CSO-O39 72 N/A 
CSO-036 60 194 x 75 
CSO-088 60 60 

 
Project drainage areas TR-E, TR-F, TR-I, TR-J and TR-N are associated with the Midtown 
connector.  Map 2 shows the project drainage areas for the west and east side one way 
connector roads.  The drainage from the Midtown connector roads will need to be 
coordinated with the Trench bridge crossings for Chester, Euclid, Prospect, Carnegie, and 
Cedar Avenues as these are city streets.  Coordination with Cleveland will determine if these 
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roadways should be tired into the existing combined sewer system or connected to the I-90 
storm only trunk sewer.  Table 13 provides information on CSO interceptor pipe sizes at the 
project limits or at the CSO outfall.  
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7.4 DESIGN CONSIDERATIONS AND CONSTRAINTS 
 
The following are ODOT design considerations and constraints that need to be considered 
during the project BMP design: 
 

• Safety – BMPs shall be designed with safety of the traveling public as a priority in 
accordance with FHWA and ODOT safety requirements.  There are requirements to 
remove water off high speed roadways due to hydroplaning concerns, and concerns 
over ponding water adjacent to a high speed facility.  

 
• BMP Operation and Maintenance Design Issues – Operation and maintenance 

requirements for each BMP needs to be considered.  These could include ingress and 
egress, frequency of maintenance required, proper disposal areas, haul off, and 
location information for ODOT district maintenance personnel.  

 
• Local Road Impacts and Post Construction BMP Requirements –  The Trench 

project includes frontage roads on the top and parallel to the Trench.  These frontages 
roads are included in the preliminary drainage areas presented in Tables 15 and 16.  
The bridges crossing the Trench and Innerbelt Curve project area have been 
delineated separately because these areas have the potential to make a storm only 
discharge or tie into the combined sewer system.  BMPs could be challenging on 
these bridge decks.  Appendix I provides guidance on how to address post-
construction controls associated with these local road impacts. 

 
• Stormwater Only Outfalls Discharging To A Local Surface Receiving Water 

Body – In the areas where ODOT can separate stormwater from the combined sewer 
system, the stormwater only pipes systems and outfalls need BMPs to meet the OEPA 
permit requirements.  Tables 15 and 16 provide recommendations on the type of BMP 
for required for any separated areas (and new outfalls that might be created).  The 
project design engineer should be aware of downstream issues and be aware of any 
existing receiving water body water quality requirements such as the Lower 
Cuyahoga River Total Maximum Daily Load Study discussed in Section 4. 

 
• BMP Feasibility Issues – Table 16 presents the preliminary project drainage areas 

and their recommended BMPs and the BMP selection rationale.  The following issues 
were evaluated, assessed, reviewed and incorporated into BMP selection: 

 
o Potential OEPA BMP approval for certain BMP types on a case-by-case basis. 
o Depressed roadway areas and elevation issues related to BMP hydraulics. 
o Potential need to evaluate BMP performance or effectiveness, see October 20, 

2006- Appendix E. 
o Frequency of maintenance including Maintenance of Traffic requirements 

related to BMP maintenance. 
o BMP outlet or discharge to combined system, stormwater only system or 

receiving water. 
o Space limitations. 
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7.5 OVERVIEW OF THE STORMWATER BMP SUMMARY TABLES  

 
Tables 15 and 16 provide information for project design engineers in the following areas: 

• Preliminary BMP project drainage areas and drainage area information 
• CSO drainage areas within each BMP project drainage area 
• Receiving water body 
• Information on separation options 
• Recommended BMP(s) for each project drainage area 
• BMP selection rationale 
• BMP non-selection rationale 

 
The purpose of the additional information in this section is to support and supplement the 
information provided in the tables. 
 
7.5.1 General Map Background Information  
 
The project area has been divided into preliminary project drainage areas based upon: 
  

• Topography of the project area, 
• Configuration of local combined sewer lines,  
• Configuration of existing storm drain lines,  
• Presence of existing Stormwater discharge options within or near the project area.   
 

The drainage areas have been delineated separately within each PID Section and have been 
labeled following an acronym that identifies the PID Section (i.e. – the drainage areas of the 
PID 79580 – Innerbelt Curve have been labeled IC-A through IC-G).  Maps 1 through 7 
(located at the end of Section 8) show the delineated drainage areas for each of the PID 
sections and a drainage area label for each area.  The following is provided to clarify the map 
features and color codes related to the report maps. 

 
• Local Combined Sewer System (Conveyed to WWTP) – These lines are 

maintained by the City of Cleveland and are shown in orange.  These locally 
maintained lines convey combined sewer and Stormwater flow to the NEORSD 
maintained interceptor lines.  NEORSD tributary regulators present along the local 
combined sewer lines allow combined flow during periods of high stormwater runoff 
flows to overflow and discharge directly to a nearby surface water body through the 
NEORSD CSO outfall. 

 
• NEORSD Interceptor (Conveyed to WWTP) – The interceptor lines are maintained 

by the NEORSD and are shown as a dashed red line.  The NEORSD interceptors 
receive flow from the local combined sewer system lines and ultimately they 
discharge the combined flow to one of the three NEORSD WWTPs that service the 
project area.  NEORSD tributary regulators present along the interceptors allow 
combined flow during periods of high stormwater flow to overflow and discharge 
directly to a nearby surface water body through a NEORSD CSO outfall. 
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• NEORSD CSO Outfall – The NEORSD maintained CSO outfalls near the project 

area are shown in red.  These outfalls discharge overflows of combined sewer and 
stormwater to a nearby surface water body during periods of high flow.  In some 
areas, such as near Lake Erie, the CSO outfalls receive stormwater only flow from 
tributary pipe systems downstream of the nearest NEORSD tributary regulator.  The 
identification number of the CSO outfall downstream of each drainage area is 
provided.  The alpha-numeric identification number represents the sewershed (E-
Easterly, S- Southerly and WR- Westerly) followed by the number. 

 
• Contributes to Wastewater Treatment Plant (WWTP) Flow – The information in 

this column identifies whether the preliminary drainage area contributes flow to a 
WWTP via a local collection system or a CSO interceptor system.  Increased flow to 
these systems may present system capacity issues and require further capacity 
analysis. 

 
• ODOT Runoff Enters CSO Pipe Downstream of Regulator – This column 

identifies if ODOT runoff enters downstream of a NEORSD system regulator.  In 
these areas, ODOT will need to design, construct, and maintain a BMP since runoff 
entering below the regulator will not receive any treatment. 

 
 
7.5.2 Supplemental  Information for System Inventory and Connection/Separation 

Options (Table 15) 
 
The following is a summary of the existing combined or storm sewer only systems identified 
within the preliminary drainage areas and as shown in Table 15 under Connection/Separation 
Options.  The following is a summary of each table column: 
 

 
• Recommend Remain Connected to Combined Sewer System to WWTP - The 

information in this column identifies project preliminary drainage areas that are 
recommended to remain connected to the local collection system.  These areas will 
therefore continue to discharge stormwater runoff to the combined sewer system, be 
treated at the WWTP, and require no BMP, since the WWTP is acting as the BMP.  
The rationale for this recommendation is included in Table 16. 

 
• Recommend Remain Connected to Combined Sewer System CSO Outfall – The 

information in this column identifies project preliminary drainage areas that will 
remain connected to the combined sewer system and therefore continue to discharge 
stormwater runoff to the combined sewer system downstream of a regulator or any 
connection to a WWTP.  BMPs are required prior to the CSO outfall.  The rationale 
associated with this recommendation is included in Table 16. 
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• Recommend Separation from Combined Sewer System – This column indicates 
which preliminary drainage areas that will be separated from a connection to the local 
combined sewer system. 

 
• Recommend Creating ODOT Storm Only Outfall(s) – This column indicates the 

drainage areas where ODOT will need to design and construct stormwater only 
outfalls along with the appropriate/recommended BMPs.  

 
 
The following criteria was applied to assist in determining and documenting whether project 
stormwater runoff can be separated from the surrounding combined system: 
 

• Availability of right-of-way area for BMP use. 
• Ability to divert project runoff to local storm sewer conveyance system.   
• Ability to locate, purchase easements and construct necessary storm sewer 

conveyances to a reasonable outfall location. 
• Impacts on local road systems as a result of Innerbelt project work. 
• Ability to construct and install Post-Construction controls in drainage areas 

determined to be separated from the combined sewer system. 
• Ability to provide a positive impact on the combined sewer overflows and system 

capacity issues with the existing combined sewer systems. 
• Are their potential hydrologic/hydraulic issues with locating, separating, or designing 

BMPs. 
• Would separation compliment NEORSD Long Term Control Plans, completed 

studies, Early Action Plans, or NEORSD NPDES permit(s) for CSO outfalls? 
• What Cuyahoga River Total Maximum Daily Load requirements need to be 

addressed and/or incorporated into BMP recommendations? 
• What City of Cleveland MS4 SWMP BMPs should be considered? 
• What ODOT MS4 SWMP should to be considered? 
• Where Post-Construction BMPs are recommended, how will these be accessed for 

operations and maintenance service? 
• Based on the OEPA’s letter�Update on Alternative Post-Construction Stormwater 

Best Management Practices (BMPs) (October 26, 2006), what BMPs may require 
sampling or monitoring? 

• Project areas where right-of-way is being considered to be purchased for constructing 
the preferred alternatives, could portions of the right of way areas be used for post-
construction controls?  If yes, recommendation to consider potential innovative BMP 
options. 

• Ability to identify areas where offsite stormwater entering the project limits is an 
issue.  Can this be collected/diverted or bypassed off the project? 

• Ability to incorporate BMPs under project elevated highway sections. 
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• Ability to relocate current storm sewer only system connections with the combined 

sewer system to points downstream of regulators, pump stations or other CSO system 
structures.  This approach would aid and provide a positive impact on the CSO 
drainage areas.  ODOT would still need BMPs for these drainage areas per permit 
requirements. 

• Section 5, discussed preliminary NEORSD project timelines.  The project design 
engineer will need to verify the NEORSD time table for the CSO projects to 
coordinate ODOT project drainage and BMP design and construction.  

 
Table 14 summarizes the project bridge crossings (over or under passes), the project area, 
CSO drainage area and whether the crossing is an overpass or underpass.  Table 14 provides 
a listing of project bridges and general local collection system or CSO system information as 
background to address drainage decisions which will need to be made concerning how runoff 
will be conveyed and where the runoff will be discharged.  The runoff conveyance and 
discharge determination is important for BMP sizing, location and outfalls.  The project 
design engineer will need to coordinate bridge runoff drainage with connector drainage and 
work with the City of Cleveland on stormwater management post-construction BMP 
selection and locations.  The connector roads will become the City of Cleveland operations 
and maintenance responsibility.  The ODOT Bridge Design Manual (ODOT, 2007b) requires 
the design engineer to remove or minimize bridge scuppers in the design where possible. 
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Table 14 - Project Roadway Bridges 

Roadway Bridge  
Name 

Project 
Drainage Area 

ID 

CSO 
Drainage 

Area 

Crossing 
Type 

Summary of Local and CSO System Pipe Information Associated 
with Project Bridge Drainage 

Lakeside Ave. IC-F CSO-
98/97/96 Overpass 

1. West side – Runoff goes to CSO-96, Local collection system pipe 
size 15”. 2. East side – Runoff goes to CSO-98, Local collection 
system pipe size 20”. Should bridge runoff be conveyed to I-90 Trunk 
sewer, runoff goes to CSO-97. 

Hamilton Ave. IC-F CSO-
98/97/96 Overpass 

1. West side – Runoff goes to CSO-96, Local collection system pipe 
size – 27” x 23”. 2. East side – Runoff goes to CSO-98, Local 
collection system pipe size – 15”. Should bridge runoff be conveyed 
to I-90 Trunk sewer, runoff goes to CSO-97. 

St. Clair Ave. IC-F CSO- 97 Overpass 
1. West Side – None, 2. East Side – Runoff goes to CSO-98, 
Interceptor pipe size – 44” x 35”. Should bridge runoff be conveyed to 
I-90 Trunk sewer, runoff goes to CSO-97. 

Superior Ave. IC-F and TR-A CSO-97/96 Overpass 

1. West side – Runoff goes to CSO-96, Local collection system pipe 
size – 33” x 27”. 2. East Side – Runoff goes to CSO-98, Local 
collection system pipe size – 15”. (Note: Maps 1 and 2 show bridge 
area in 2 project areas). Should bridge runoff be conveyed to I-90 
Trunk sewer, runoff goes to CSO-97. 

Payne Ave TR-B CSO– 
98/97/96 Overpass 

1. West side – Runoff goes to CSO-96, Local collection system pipe 
size 12”. 2. East side – Runoff goes to CSO-98, Local collection 
system pipe size – 39” x 30”. Should bridge runoff be conveyed to I-
90 Trunk sewer, runoff goes to CSO-97.  

Chester Ave. TR-D CSO- 
98/97/96 Overpass 

1. West side – Runoff goes to CSO-96, Local collection system pipe 
size – 24”. 2. East side – Runoff goes to CSO-98, Local collection 
system pipe size – 27” x 23”. Should bridge runoff be conveyed to I-
90 Trunk sewer, runoff goes to CSO-97. 

Euclid Ave. TR-H CSO- 
201/97/96 Overpass 1. West side – Runoff goes to CSO-96, Local collection system pipe 

size 33” x 27”. 2. East side – Runoff goes to CSO – 201, Local 
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Table 14 - Project Roadway Bridges 

Roadway Bridge  
Name 

Project 
Drainage Area 

ID 

CSO 
Drainage 

Area 

Crossing 
Type 

Summary of Local and CSO System Pipe Information Associated 
with Project Bridge Drainage 

collection system pipe size 18”. Should bridge runoff be conveyed to 
I-90 Trunk sewer, runoff goes to CSO-97. 

Prospect Ave TR-L CSO- 
201/97/95 Overpass 

1. West Side – Runoff goes to CSO-95, Local collection system pipe 
size 39” x30”. 2. East side – Runoff goes to CSO-201, Local 
collection system pipe size 24”. Should bridge runoff be conveyed to 
I-90 Trunk sewer, runoff goes to CSO-97. 

Carnegie Ave. TR-P CSO- 
201/97/95 Overpass 

1. West side- Runoff goes to CSO-95, Local collection system pipe 
size 27”x23”. 2. East side – Runoff goes to CSO-201, Local collection 
system pipe size 24”. Should bridge runoff be conveyed to I-90 Trunk 
sewer, runoff goes to CSO-97. 

Midtown Connector TR-M CSO-
201/97/95 Overpass 

1. Local collection systems are located along the local roads at both 
ends of the Midtown connector in drainage area M. 2. Discharge to I-
90 mainline trunk sewer. 

East 22nd Street TR-S CSO- 
201/97/95 Overpass 

1. West side – Runoff goes to CSO-95, Local collection system pipe 
size – unknown. 2. East side – Runoff goes to CSO-201, Local 
collection system pipe size – Unknown. Should bridge runoff be 
conveyed to I-90 Trunk sewer, runoff goes to CSO-97. 

East 9th Street CI-A CSO-94 Underpass 
1. West side - Runoff goes to CSO-94, Local collection system pipe 
size – No.47 brick. 2. East Side – Runoff goes to CSO-94, Local 
collection system pipe size 24”.. 

Ontario Street CI-A CSO – 
94/90 Underpass 

1. West side – Runoff goes to CSO-90, Local collection system pipe 
size 33”x 27”. 2. East Side runoff goes to CSO- 94, Local collection 
system pipe size 33” x 27”. All NEORSD and Local collection system 
pipes size will be field verified. 

West 3rd Street CV-A/CV-B CSO - 90 Underpass 
1. West side – Runoff goes to CSO-90, Local collection system pipe 
size 20”. 2. East side – Runoff goes to CSO-90, Local collection 
system pipe size 18”. All NEORSD and Local collection system pipes 
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Table 14 - Project Roadway Bridges 

Roadway Bridge  
Name 

Project 
Drainage Area 

ID 

CSO 
Drainage 

Area 

Crossing 
Type 

Summary of Local and CSO System Pipe Information Associated 
with Project Bridge Drainage 

size will be field verified.  

University Ave CV-A/CV-B CSO-80/81 Underpass 

1. West side – Runoff goes to CSO-80, NEORSD Interceptor pipe size 
24”. 2. East side – Runoff goes to CSO-81, Local collection system 
Pipe size 18”. Local collection system pipe size 33” x 27”. All 
NEORSD and Local collection system pipes size will be field verified. 

Abbey Ave CV-A/CV-B CSO-80/81 Underpass 

1. West side – Runoff goes to CSO-81, Local collection system pipe 
size 12”. 2. East side – None. Local collection system pipe size 33” x 
27”. All NEORSD and Local collection system pipes size will be field 
verified. 

Fairfield Ave. CV-A/CV-B CSO-80 Underpass 

1. West side – Runoff goes to CSO- 80, NEORSD system pipe size 
24”. 2. East side – Runoff goes to CSO-80, Local collection system 
pipe size – 12”.  Local collection system pipe size 33” x 27”. All 
NEORSD and Local collection system pipes size will be field verified. 

East 30th Street I-77B CSO-94 Underpass 

1. West side – Runoff goes to CSO-94, Local collection system pipe 
size – North end – 50” x 40”, south end – 33”x 27”. 2. East side - 
Runoff goes to CSO-94, Local collection system pipe size – North end 
– 50” x 40”, south end – 33”x 27”. All NEORSD and Local collection 
system pipes size will be field verified. 

Kenilworth Ave. SI-B CSO-80 Underpass 

1. West side – Runoff goes to CSO -80, Local collection system pipe 
size – N/A, NEORSD pipe Size – 50” x 40”.2. East side - Runoff goes 
to CSO -80, Local collection system pipe size – N/A, NEORSD pipe 
Size – 50” x 40”. Local collection system pipe size 33” x 27”. All 
NEORSD and Local collection system pipes size will be field verified.  

Starkweather Ave. SI-D CSO-80 Underpass 

1. West side - Runoff goes to CSO -80, Local collection system pipe 
size – 15” 2. East side - Runoff goes to CSO -80, Local collection 
system pipe size – 15”. Local collection system pipe size 33” x 27”. 
All NEORSD and Local collection system pipes size will be field 



Cleveland Innerbelt Corridor  72 
Stormwater Best Management Practice Report, August 17, 2007 

 

Table 14 - Project Roadway Bridges 

Roadway Bridge  
Name 

Project 
Drainage Area 

ID 

CSO 
Drainage 

Area 

Crossing 
Type 

Summary of Local and CSO System Pipe Information Associated 
with Project Bridge Drainage 

verified. 

Broadway Ave. I-77C CSO-39 Underpass 1. West side – Runoff goes to CSO-39, Local collection system pipe 
size 18”. 2. East side – NEORSD interceptor pipe size 48”. 

 
Notes: 
1. Drainage Option 1 – Connect to local collection system – Confirm bridge deck runoff volume and minimize scuppers as per 

ODOT Bridge Design Manual (ODOT, 2007b). 
2. Drainage Option 2 – Connect to ODOT storm only sewer. 
3. Project design engineers need to work with ODOT, City of Cleveland to determine how and where to convey the bridge runoff. 
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7.5.3 Supplemental Information for BMP Recommendations and Selection Rationale 

(Table 16):  Table 16 provides a summary of the BMP recommendations and 
selection rationale used to identify the recommended BMPs for each preliminary 
project drainage area.  The primary objective of Table 16 was to provide rationale for 
recommending BMPs under one of the following drainage runoff scenarios described 
in Table 15: 
 

• Scenario 1:  ODOT remains connected to the local collection system or the combined 
sewer system and a BMP is not required. 

• Scenario 2:  ODOT disconnects from the existing local collection system or the 
combined sewer system and a BMP is recommended. 

• Scenario 3:  ODOT remains connected to the existing system however ODOT may 
need to design and construct BMPs to mitigate quantity increases to the NEORSD 
system.  
 

The scenarios outlined above formed the basis for developing Table 16.  The overall 
objective of the report is to provide project design engineers and others recommendations on 
BMPs for each preliminary drainage area.  The table is set up to provide the designer 
information on the following: 

 
• Recommended feasible BMP for each preliminary contributing drainage area (CDA) 

and supporting rationale and comments for the recommendation. 
• BMPs which have limited feasibility for each CDA have also been identified with 

supporting rationale and potential constraints within the drainage area which limit this 
BMPs functionality, or design constructability. 

• BMPs which have been determined to be not feasible for each CDA with supporting 
rationale and potential constraints within the drainage area which restricts their use. 
 

Table 16 mentions general physical and hydraulic constraints, but due to space limitation 
they are not documented in Table 16.  These were identified during review of the Step 6 
Engineering submittal drawings (January 2007, Burgess and Niple - included on a CD at the 
end of the report) for the purpose of developing BMP recommendations for each CDA.  The 
physical and hydrologic constraints are identified are listed below: 

 
• Physical space and/or Right of way available to actually construct a BMP  
• Potential locations to discharge BMP treated runoff.  This could include actual 

distance to connect to a storm only system, construction of a storm only system to 
convey treated runoff and current capacity issues related to the potential system 
which ODOT would connect to 

• Federal Aviation Agency (FAA) regulations governing open or standing water 
impoundments within specified distance from active runways 

• Federal Highway Administration (FHWA) regulations governing safety issues related 
to standing water impoundment type runoff controls 

• Slope steepness and limited space at toe of the slopes 
• Ingress and egress for operations and maintenance 
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• Hydraulic issues associated with differences in elevation 
• Backwater issues associated with submerged deepwater outfalls 

 
This list of potential BMP recommendation constraints is not intended to be comprehensive. 
These were the constraints identified during CDA review and BMP recommendation 
evaluation for each CDA.  The section designer will need to consider these constraints and 
others during BMP and drainage design.  
 
Table 16 includes four structural BMPs which are being considered for use on the Corridor 
projects.  Table 16 also includes one structural BMP which does not appear in ODOT L/D 
Volume 2 manual.  The following are the identified BMPs and a brief description of the 
BMP as described in ODOT’s policy: 

 
• Exfiltration Trench (ExT) – Captures roadway runoff/drainage at the outside edge of 

shoulder through the use of permeable concrete surface.  The permeable concrete 
surface is placed parallel to the roadway within a concrete structure.  

• Manufactured Systems – Consist of an underground structure that treat the water 
quality volume (WQv) by removing particulate matter through settlement.  These are 
placed in an off line configuration with manholes for maintenance and hydraulic 
performance. 

• Vegetated Biofilter – Is a BMP treatment train that filters stormwater runoff through 
vegetation.  The biofilter consists of the vegetated portion of the graded shoulder, 
vegetated slope, vegetated ditch and energy protection area. 

• Extended Detention or Retention Basin - Extended detention captures runoff and 
slowly releases the captured runoff over a period of time.  Detention basin is a dry 
pond that detains stormwater runoff for quantity and limited quality control. 
Retention basin is a “wet” pond that has a minimum surface water elevation between 
storms that is defined as a permanent pool. 

• Remain connected to NEORSD combined system – In the drainage areas where this 
has been recommended ODOTs runoff is being treated.  For this reason, this becomes 
a BMP (key design criteria will be ability to remove stormwater effectively form high 
speed roadway during large design/check storms (10-year to 50-year)).   
 

Table 17 provides information on the BMPs which ODOT has included in the L/D policy, 
but have been determined to not be feasible up front and therefore have not been included in 
Table 16.  Table 17 provides these BMPs and the support rationale for the non-feasibility of 
recommending these as part of this project.  One BMP which is discussed in the report is 
Bioretention Cells or sometimes referred to as “Raingardens”.  Modified and enlarged 
versions of these BMPs have been identified as innovative stormwater management BMPs 
for project drainage areas associated with the Central Viaduct bridge areas.  These are 
referred to in Tables 15 and 16 as innovative approaches. 
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Table 17 ODOT Policy BMPs Not Included in Report 
BMP Type Not Feasible Rationale 

Bioretention Cell/Rain Gardens 

Physical constraints – Space and issues 
associated with location of outfall. Portions 
of the project contain elevated roadway 
segments.  Permeable soils are required and 
are limited in the project area 

Infiltration Trench 

Not practical in elevated and depressed 
roadway sections.  Winter weather deicing 
activities would require increased 
maintenance to the point where this would 
not be practical.  In addition, discharging 
runoff from this BMP requires permeable 
soil and these are limited in the project area. 

Infiltration Basin 

Tends to require a larger footprint, similar to 
the detention or retention BMP types space 
requirements is the physical limitation along 
with permeable soil types necessary to allow 
runoff to infiltrate into the soil. 

Constructed Wetlands 

Physical constraints size necessary to 
address runoff for drainage area. Potential 
permitting and long term maintenance for 
stormwater wetlands is an issue, both cost 
and the regulatory issues continue to change 
regarding maintaining these BMP types. 
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SECTION 8 - CONCLUSIONS 

 
This section summarizes the project outfall drainage areas, the potential for separating the 
ODOT project stormwater runoff from discharging into NEORSD systems, and the 
recommended post-construction stormwater BMPs that could be considered by the project 
design engineers for each preliminary drainage area within the project limits.   
 

Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

IC-A      
(CSO-200) 

 
X   

 

ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 

IC-B      
(CSO-099) X   

 

ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 

IC-C       
(CSO-098) X   

 

ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 

IC-D       
(CSO-097) X   

 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  

IC-E       
(CSO-096) X   

 

 ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

BMP for treatment but 
discharge location currently 
exists. 

IC-F      
(CSO-097) X   

 

ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 

IC-G1 
(30th 

Extension, 
CSO-097) 

X   X 
 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  3. 
Design options: Tie into I-90 
mainline trunk or Local 
collection system (top of 
trench). 

TR-A     
(CSO-097) X   

 

1. ODOT runoff enters a CSO 
below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance. 

TR-B1  
(Payne Ave. 

Bridge, CSO-
098 and 

CSO-096)  

X  X 
 

1. ODOT runoff enters a CSO 
below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance. 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

Convey bridge runoff to local 
system above trench or convey 
to mainline and combined 
CSO-97 system below bridge.  
3. Design options: Tie into I-
90 mainline trunk sewer or 
local collection system (top of 
trench). 

TR-C     
(CSO-097) X   

 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  

TR-D1 
(Chester 

Ave. Bridge, 
CSO-098 and 

CSO-096 

X  X 
 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Tie into I-
90 mainline trunk sewer or 
local combined sewer system 
(top of trench). 

TR-E1 
(Midtown 
Connector, 
CSO-097) 

X  X 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance. 3. 
Design options: Tie into I-90 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

mainline trunk sewer or local 
combined sewer system (top of 
trench). 

TR-F1 
(Midtown 
Connector, 
CSO-097) 

X  X 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined system (top of 
trench) or tie into I-90 
mainline trunk sewer 

TR-G     
(CSO-097) X   

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  

TR-H1 
(Euclid Ave. 
Bridge, CSO-

096 and 
CSO-201) 

X  X 

1. ODOT runoff enters a CSO  
below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer. 

TR-I1 
(Midtown X  X 1. ODOT runoff enters a CSO 

outfall below the LAST 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

Connector, 
CSO-097) 

SYSTEM regulator. ODOT 
will need a BMP for treatment 
but discharge location 
currently exists. 2. Based on 
NEORSD LTCP, CSO-97 may 
revert to storm only 
conveyance.  
3. Design options: connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer. 

TR-J1 
(Midtown 
Connector, 
CSO-097) 

X  X 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  3. 
Design options: connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer. 

TR-K    
(CSO-097) X   

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  

TR-L1 
(Prospect 

Ave. Bridge, 
CSO-095 and 

CSO-201) 

X  X 

1. ODOT runoff enters a CSO 
outfall pipe and enters below 
the regulator. ODOT will need 
a BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer. 

TR-M1 
(Midtown 
Connector, 
CSO-097) 

X  X 

1. ODOT runoff enters a CSO 
outfall pipe and enters below 
the regulator. ODOT will need 
a BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer. 

TR-N1 
(Midtown 
Connector, 
CSO-097) 

X  X 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer 

TR-O     
(CSO-097) X   

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

storm only conveyance.  

TR-P1 
(Carnegie 

Ave. Bridge, 
CSO -210 
and CSO-

095) 

X  X 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer. 

TR-Q1 
(Cedar Ave 
Connection, 
CSO -098) 

X  X 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer 

TR-R    
(CSO -097) X   

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  

TR-S1  
(E. 22nd St. 

Bridge, CSO 
095) 

X  X 
 

1. ODOT runoff enters a CSO 
outfall below the last system 
regulator. ODOT will need a 
BMP for treatment but 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

discharge location currently 
exists. 2. Based on NEORSD 
LTCP, CSO-97 may revert to 
storm only conveyance.  
3. Design options: Connect to 
local combined sewer system 
(top of trench) or tie into I-90 
mainline trunk sewer. 

CI-A  X  

Separating from the combined 
system is recommended based 
on the following: 1. Separating 
would have a positive impact 
on the combined CSO drainage 
area and potentially aid in the 
reduction of CSO area 
regulator overflows. 2. 
Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
storm only systems. 

CI-B  X  

Separating from the combined 
system is recommended based 
on the following: 1. Separating 
would have a positive impact 
on the combined CSO drainage 
area and potentially aid in the 
reduction of CSO area 
regulator overflows. 2. 
Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

storm only systems. 

CI-C 
(commercial 

road 
relocation) 

 X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
storm only systems.   
3.  Will be City of Cleveland 
road at the end of the project.  
Design options: to separate or 
connect to local combined 
system. 

CI-D  X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

storm only systems. 

CV-A  X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
storm only systems. 3.  Slope 
stability on the west bank may 
limit the BMP solutions in this 
area. 

CV-B  X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
storm only systems. 
3.  Slope stability on the west 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

bank may limit the BMP 
solutions in this area. 

77-A  X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
storm only systems. 

77-B   X Remain connected to the local 
combined sewer.  

77-C      
(CSO-039) X   Remain connected to the 

existing CSO-039 outfall pipe. 

SI-A  X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

storm only systems.   
3.  Slope stability on the west 
bank may limit the BMP 
solutions in this area. 

SI-B  
(Kennelworth 
Ave. Bridge) 

 X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
storm only systems. 
3.  Slope stability on the west 
bank may limit the BMP 
solutions in this area. 

SI-C  X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
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Table 18 – Separation or Connection Conclusion Table 

Preliminary 
Drainage 

Area 

Remain 
Connected to 

Existing 
Combined 

Sewer 
Outfall 
(CSO) 

Separate 
and 

Create 
New 

ODOT 
Storm 
Only 

Outfall 

Remain 
Connected 
to Existing 
Combined 

Sewer 
System to 
WWTP 

Conclusions 

include BMPs on all ODOT 
storm only systems. 3.  Slope 
stability on the west bank may 
limit the BMP solutions in this 
area.  

SI-D 
(Starkweather 
Ave. Bridge) 

 X  

Separating from the combined 
system is recommended based 
on the following:  
1. Separating would have a 
positive impact on the 
combined CSO drainage area 
and potentially aid in the 
reduction of CSO area 
regulator overflows.  
2. Distance and potential 
locations exist where ODOT 
can design and install a storm 
only system to discharge to the 
Cuyahoga River. ODOT will 
include BMPs on all ODOT 
storm only systems.  3.  Slope 
stability on the west bank may 
limit the BMP solutions in this 
area. 

SI-E      
(CSO-088) X   

SI-E conveys runoff to CSO-
088 drainage area and runoff 
enters downstream of regulator 
WR-34.  ODOT will need to 
design and construct BMPs for 
this drainage area. 

Note: 1)  BMP only required for I-90 mainline trunk sewer connection 
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Table 19 presents conclusions for each preliminary drainage area and the recommended 
BMPs should ODOTs stormwater runoff be separated from the combined system.  The BMP 
conclusion table includes the drainage areas, BMP types and indicates which BMP is 
recommended.  An “X” followed by the word “Limited” indicates that this BMP has limited 
feasibility in this drainage area based on physical or hydraulic constraints and should be 
considered by the design engineer as a potential alternative. 
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Table 19 - Recommended BMPs by Drainage Area Conclusions 
BMP Types  

Drainage Area 
Exfiltration Trench Manufactured 

Treatment Systems 
Vegetated 
Bioswale 

Extended 
Detention or 

Retention 
Systems 

Connection to 
Combined Sewer 

System 

IC-A X  X-Limited   
IC-B X X-Limited X-Limited   
IC-C X X-Limited X   
IC-D X X-Limited X   
IC-E X X-Limited X   
IC-F X X-Limited X-Limited   
IC-G X X X-Limited  X 
TR-A X X-Limited X-Limited   

TR-B (Bridge) X X-Limited   X 
TR-C X X-Limited X-Limited X-Limited  

TR-D (Bridge) X X-Limited   X 
TR-E X X-Limited X-Limited  X 
TR-F X X-Limited X-Limited  X 
TR-G X X-Limited X-Limited  X 

TR-H (Bridge) X X-Limited   X 
TR-I X X-Limited X-Limited X-Limited  
TR-J X     
TR-K X X-Limited X-Limited X-Limited  

TR-L (Bridge) X    X 
TR-M X     
TR-N X  X-Limited  X 
TR-O X X-Limited X-Limited   

TR-P (Bridge) X X-Limited  X-Limited X 
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Table 19 - Recommended BMPs by Drainage Area Conclusions 
BMP Types  

Drainage Area 
Exfiltration Trench Manufactured 

Treatment Systems 
Vegetated 
Bioswale 

Extended 
Detention or 

Retention 
Systems 

Connection to 
Combined Sewer 

System 

TR-Q X  X-Limited X-Limited X 
TR-R X  X-Limited   

TR-S (Bridge) X X-Limited X-Limited X-Limited X 
CI-A X X-Limited X-Limited X-Limited  
CI-B X - Limited X-Limited X-Limited X-Limited  
CI-C X X-Limited X-Limited X  
CI-D X - Limited X-Limited X-Limited X  
CV-A  X-Limited X-Limited X  
CV-B  X-Limited X-Limited X  
77-A X - Limited X-Limited X-Limited X X 
77-B X X-Limited X-Limited X X 
77-C X X-Limited X-Limited X  
SI-A X X-Limited X-Limited  X1 

SI-B (Bridge) X X-Limited X-Limited  X1 
SI-C X X-Limited X-Limited X-Limited X1 

SI-D (Bridge) X X-Limited   X1 
SI-E X X-Limited   X 

Note:   1 – ODOT recommendation is to create a storm only system. 
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The conclusions presented in the two tables above have been developed as a result of 
information, drawings, meetings, studies and materials reviewed to prepare this report.  The 
recommendations contained in Table 16 need to be assessed and integrated with overall 
project drainage design for functionally, compatibility and operation/maintenance needs.  
The section designer needs to understand the information in this report, work with City of 
Cleveland, NEORSD and ODOT personnel to incorporate the recommended BMPs into the 
project drainage design.  The following is list of design conclusions which are recommended 
to be addressed during design: 

 
• Address stormwater run-on from adjacent properties. 
• Field verify system attribute information presented in the report as necessary. 
• Perform impervious area analysis as necessary to develop existing and proposed 

stormwater runoff volumes for local collection system modeling input. 
• Work in conjunction with City and Sewer district as necessary. 
• Document all design assumptions during BMP design. 
• As mentioned in the report, NEORSD Long Term Control Plan indicated a potential 

for CSO- 97 to divert to a storm only conveyance system.  ODOT will work with 
NEORSD to promote this recommendation. 

• In the Central Interchange – Innovative and practical BMP alternatives are 
recommended based on the number of elevated roadway sections. 

• The Central Viaduct Bridge -  Innovative and practical BMP alternatives are 
recommended based on the elevated roadway sections and additional right of way 
required for the Westbound lanes of I-90. 

 
The information as summarized in Tables 17 and 18 indicate the following: 
 

• All but three drainage areas recommend the exfiltration trench as the BMP.  This is 
true for the Trench area bridges since runoff can be conveyed below to I-90 mainline 
via some type of  storm water conveyance/pipe system. 

• The drainage areas north of East 22nd are recommended to remain connected to the 
storm water only system, primarily based on the likelihood of CSO-97 being 
converted to storm only outfall. 

• The Central Interchange and 77-A drainage areas are recommended to be separated to 
aid in potentially reducing CSO overflows and due to the proximity of the Cuyahoga 
River. 
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Table 15 – System Inventory and Connection/Separation Options 



Drainage Area

Local 
Combined 

Sewer System          
(Conveyed to 

WWTP)

NEORSD 
Interceptor 

(Conveyed to 
WWTP)

NEORSD 
CSO Outfall

NEORSD 
Reported 

CSO- 
Number of 

Overflows/ye
ar F

Outfall 
Surface Water 

Body

Contributes 
to WWTP 

Flow

ODOT Runoff 
Enters CSO Pipe 
Downstream of 

Regulator

Recommend 
Remain 

Connected to 
Combined 

Sewer System 
to WWTP

Recommend 
Remain 

Connected to 
Combined 
Sewer CSO 

Outfall

Recommend 
Separation 

From 
Combined 

Sewer System

Recommend 
Create ODOT 
Storm Only 
Outfall(s)

Project Drainage Area Comments

IC-AA N N    CSO-200 80 Lake Erie N Y _ Y N/A N

IC-A drainage area informaiton: A.) ODOT project drainage area lies downstream of 
regulator E-04.  B.) CSO 200 outfall contains storm water only flow from local sources 
including ODOTs- Innerbelt highway system,  Burke Lakefront Airport and overflow 
from E-04. C.) Section Designer must review proposed storm water quantity changes 
per hydraulic criteria

IC-BA N N  CSO-99 70 Lake Erie N Y _ Y N/A N

IC-B drainage area information: A.) ODOT project drainage area lies downstream of 
regulator E-07.  B.) CSO -99 outfall contains storm water only flow from local sources 
including ODOTs- Innerbelt highway system, Burke Lakefront Airport and overflow 
from E-07. C.) Section Designer must review proposed storm water quantity changes 
per hydraulic criteria.

IC-CA N N CSO-98 64 Lake Erie N Y _ Y NA N

IC-C drainage area information: A.) ODOT project drainage area lies downstream of 
regulator E-08. B.) CSO -98  outfall contains storm water only flow from local sources 
including ODOTs- Innerbelt highway system, Burke Lakefront Airport and overflow 
from E-08. C.) Section Designer must review proposed storm water quantity changes 
per hydraulic criteria.

IC-D N N CSO-97B 8 Lake Erie N Y _ N N/A ND

IC-D drainage area informaiton: A.) ODOT project drainage area lies downstream of 
regulator E-09. B.) CSO -97 outfall contains storm water only flow from local sources 
including ODOTs- Innerbelt highway system, Burke Lakefront Airport and overflow 
from E-09. C.) Regulator E-11 has been bulk headed off (See report sections 5 and 6 
for more detail).

IC-EA N N CSO-96 14 Lake Erie N Y _ Y N/A N

IC-E drainage area information: A.) ODOT project drainage area lies downstream of 
regulator E-12. B.) CSO -96 outfall contains storm water only flow from local sources 
including ODOTs- Innerbelt highway system, Burke Lakefront Airport and overflow 
from E-12. C.) Section Designer must review proposed storm water quantity changes. 
per hydraulic criteria.

IC-F N N              CSO-97B 8 Lake Erie N Y _ N N/A ND

IC-F drainage area information: A.) ODOT project drainage area includes regulator E-
09, the drainage area does not contribute flow to the Easterly WWTP. B.) CSO -97 
outfall contains storm water only flow from local sources including ODOTs- Innerbelt 
highway system, Burke Lakefront Airport and overflow from E-09. C.)  Regulator E-11 
has been bulk headed off (See report sections 5 and 6 for more detail).

IC-G     East 
30th Extension N

Y             
(Easterly - E 
25th Branch)

CSO-97B 8 Lake Erie Y Y N _ Y/NC YD/N

IC-G drainage area information: A.) ODOT project drainage area lies upstream of 
regulator E-09.  B.) CSO -97 outfall contains storm water only flow from local sources 
including ODOTs- Innerbelt highway system, Burke Lakefront Airport and overflow 
from E-09. C.) Design options - Coordinate with City of Cleveland on proposed outfall 
during detail design. City maintenance.

Connection/Separation OptionsSystems and Connections Present Within Project Drainage Area

Table 15 - System Inventory and Connection/Separation Options

 Innerbelt Curve - PIDs 77413/ 80408
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Drainage Area

Local 
Combined 

Sewer System          
(Conveyed to 

WWTP)

NEORSD 
Interceptor 

(Conveyed to 
WWTP)

NEORSD 
CSO Outfall

NEORSD 
Reported 

CSO- 
Number of 

Overflows/ye
ar F

Outfall 
Surface Water 

Body

Contributes 
to WWTP 

Flow

ODOT Runoff 
Enters CSO Pipe 
Downstream of 

Regulator

Recommend 
Remain 

Connected to 
Combined 

Sewer System 
to WWTP

Recommend 
Remain 

Connected to 
Combined 
Sewer CSO 

Outfall

Recommend 
Separation 

From 
Combined 

Sewer System

Recommend 
Create ODOT 
Storm Only 
Outfall(s)

Project Drainage Area Comments

Connection/Separation OptionsSystems and Connections Present Within Project Drainage Area

Table 15 - System Inventory and Connection/Separation Options

 Innerbelt Curve - PIDs 77413/ 80408

TR-A N N CSO-97B 8 Lake Erie N Y _ YB N/A NB
TR-A project drainage area information:  A.) Drainage and BMP design associated 
with the storm only trunk sewer along I-90 need to be addressed. B.) Project drainage 
area runoff enters downstream of regulater E-09.

TR-B (Payne 
Ave.) I

N N CSO-98/96 64/14 Lake Erie N Y/N _ Y/N Y/NC NB/C

Payne Ave. Bridge over I-90: A.) East side bridge runoff to local collection system 
pipe size - 39x30 to CSO -98, West Side bridge runoff to local collection system pipe 
size - 12" to CSO - 96. I-90 Trunk line below bridge conveys flow to CSO 97. Section 
designer to confirm bridge deck runoff volume and flow direction.

TR-C N N CSO-97B 8 Lake Erie N Y _ YB N/A NB

TR-C project drainage area information: A.) Drainage and BMP design associated 
with the  storm only trunk sewer along I-90 need to be addressed. B.) I-90 trunk sewer 
Storm only) pipe size ranges from 36" to 72". C.) No local roads included in project 
drainage area TR-C.

TR-D (Chester 
Ave.) I

N N CSO-98/96 64/14 Lake Erie N Y/N _ Y/N Y/NC NB/C

Chester Ave. Bridge over I-90: A.) East side bridge runoff to local collection system 
pipe size - 27 x 23 to CSO -98, West Side bridge runoff to local collection system pipe 
size - 18" to CSO - 96. I-90 Trunk line below bridge conveys flow to CSO 97. Section 
designer to confirm bridge deck runoff volume and flow direction.

TR-E (Mid-
Town 

Connector)
N N CSO-97B 8 Lake Erie N Y/N _ Y/NB Y/NC NB

Mid-Town Connector elevated above I-90 trench area: A.) I-90 Trunk line below 
connector conveys flow to CSO 97. Section designer to confirm connector runoff 
volume and flow direction and discharge locations. . Design options include tie into 
local system or I-90 mainline trunk sewer.

TR-F(Mid-Town 
Connector) N N CSO-97B 8 Lake Erie N Y/N _ Y/NB Y/NC NB

Mid-Town Connector elevated above I-90 trench area: A.) I-90 Trunk line below 
connector conveys flow to CSO 97. Section designer to confirm connector runoff 
volume and flow direction and discharge locations. Design options include tie into 
local system or I-90 mainline trunk sewer.

TR-G N N CSO-97B 8 Lake Erie N Y _ YB N/A NB

TR-G project drainage area information: A.) Drainage and BMP design associated 
with the storm only trunk sewer along I-90 need to be addressed. B.) I-90 trunk sewer 
(Storm only) pipe size ranges from 36" to 72". C.) No local roads included in project 
drainage area TR-G.

TR-H (Euclid 
Ave.) I

N N CSO-
96/201 14/24 Lake Erie N Y/N - Y/N Y/NC NB/C

Euclid Ave. Bridge over I-90: A.) East side bridge runoff to local collection system pipe 
size - 18" to CSO -201, West Side bridge runoff to local collection system pipe size - 
33x27 to CSO - 96. I-90 Trunk line below bridge conveys flow to CSO 97. Section 
designer to confirm bridge deck runoff volume and flow direction and discharge 
locations.

TR-I (Mid-Town 
Connector) N N CSO-97B 8 Lake Erie N Y/N _ Y/NB Y/NC NB

Mid-Town Connector elevated above I-90 trench area: A.) I-90 Trunk line below 
connector conveys flow to CSO 97. Section designer to confirm connector runoff 
volume and flow direction and discharge locations.

TR-J (Mid-Town 
Connector) N N CSO-97B 8 Lake Erie N Y/N _ Y/NB Y/NC NB

Mid-Town Connector elevated above I-90 trench area: A.) I-90 Trunk line below 
connector conveys flow to CSO 97. Section designer to confirm connector runoff 
volume and flow direction and discharge locations.

TR-K N N CSO-97B 8 Lake Erie N Y _ Y/NB N NB

TR-K project drainage area information: A.) Drainage and BMP design associated with 
the storm only trunk sewer along I-90 need to be addressed. B.) I-90 trunk sewer 
(Storm only) pipe size ranges from 36" to 72". C.) No local roads included in project 
drainage area TR-K.

Trench - PIDs 25795, 79580
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Drainage Area

Local 
Combined 

Sewer System          
(Conveyed to 

WWTP)

NEORSD 
Interceptor 

(Conveyed to 
WWTP)

NEORSD 
CSO Outfall

NEORSD 
Reported 

CSO- 
Number of 

Overflows/ye
ar F

Outfall 
Surface Water 

Body

Contributes 
to WWTP 

Flow

ODOT Runoff 
Enters CSO Pipe 
Downstream of 

Regulator

Recommend 
Remain 

Connected to 
Combined 

Sewer System 
to WWTP

Recommend 
Remain 

Connected to 
Combined 
Sewer CSO 

Outfall

Recommend 
Separation 

From 
Combined 

Sewer System

Recommend 
Create ODOT 
Storm Only 
Outfall(s)

Project Drainage Area Comments

Connection/Separation OptionsSystems and Connections Present Within Project Drainage Area

Table 15 - System Inventory and Connection/Separation Options

 Innerbelt Curve - PIDs 77413/ 80408
TR-L Prospect 

Ave.) I
N N CSO-      

95/ 201 56/24 Lake Erie N Y - Y Y/NC NB/C

Prospect Ave. Bridge over I-90: A.) East side bridge runoff to local collection system 
pipe size - 24" to CSO -201, West Side bridge runoff to local collection system pipe 
size - 39x30 to CSO - 95. I-90 Trunk line below bridge conveys flow to CSO 97. 
Section designer to confirm bridge deck runoff volume and flow direction and 
discharge locations.

TR-M (Mid-
Town 

Connector)
N N CSO-97B 8 Lake Erie N Y/N _ YB Y/NC NB

Mid-Town Connector elevated above I-90 trench area: A.) I-90 Trunk line below 
connector conveys flow to CSO 97. Section designer to confirm connector runoff 
volume,  flow direction and discharge locations.  Design options include tie into local 
system  with City coordination of I-90 mainline trunk sewer.

TR-N (Mid-
Town 

Connector)
N N CSO-97B 8 Lake Erie N Y/N _ YB Y/NC NB

Mid-Town Connector elevated above I-90 trench area: A.) I-90 Trunk line below 
connector conveys flow to CSO 97. Section designer to confirm connector runoff 
volume, flow direction discharge locations.  Design options include tie into local 
system of I-90 mainline trunk sewer.

TR-O N N CSO-97B 8 Lake Erie N Y _ YB N NB

TR-O project drainage area information: A.) Drainage and BMP design associated 
with the combined or storm only trunk sewer along I-90 need to be addressed. B.) I-90 
trunk sewer (Combined or Storm only) pipe size ranges from 36" to 72". C.) No local 
roads included in project drainage area TR-O.

TR-P (Carnegie 
Ave.) I 

N N CSO-
201/95 24/56 Lake Erie N Y/N - Y Y/NC NB/C

Carnegie Ave. Bridge over I-90: A.) East side bridge runoff to local collection system 
pipe size - 20" to CSO -201, West Side bridge runoff to local collection system pipe 
size - 27x23 to CSO - 95. I-90 Trunk line below bridge conveys flow to CSO 97. 
Section designer to confirm bridge deck runoff volume, flow direction.  Design options 
include tie into local system  with City coordination of I-90 mainline trunk sewer.

TR-Q (Mid-
Town 

Connector)
Y N CSO-98 64 Lake Erie Y Y/N Y/N Y/N Y/NC NB/C

Mid-Town Connector elevated above I-90 trench area: A.) I-90 Trunk line below 
connector conveys flow to CSO 97.  B) Portions of connector drain to local collection 
system pipe size  - 27x23 to CSO-98. Section designer to confirm connector runoff 
volume, flow direction and discharge locations.  Design options include tie into local 
system  with City coordination of I-90 mainline trunk sewer.

TR-R N N CSO-97B 8 Lake Erie N Y _ YB N/A NB

TR-R project drainage area information: A.) Drainage and BMP design associated 
with the combined or storm only trunk sewer along I-90 need to be addressed. B.) I-90 
trunk sewer (Combined or Storm only) pipe size ranges from 36" to 72". C.) No local 
roads included in project drainage area TR-R.

TR-S (E 22 St.) 
I N N CSO-95 56 Lake Erie N Y/N - Y Y/NC NB/C

E 22nd St. Bridge over I-90: A).bridge runoff to local collection system pipe size - 
27x23 to CSO - 95. I-90 Trunk line below bridge conveys flow to CSO 97. Section 
designer to confirm bridge deck runoff volume ,flow direction  Design options include 
tie into local system  with City coordination of I-90 mainline trunk sewer.
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Drainage Area

Local 
Combined 

Sewer System          
(Conveyed to 

WWTP)

NEORSD 
Interceptor 

(Conveyed to 
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NEORSD 
CSO Outfall
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CSO- 
Number of 

Overflows/ye
ar F

Outfall 
Surface Water 

Body
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to WWTP 

Flow

ODOT Runoff 
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Downstream of 
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Remain 
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Combined 

Sewer System 
to WWTP
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Remain 

Connected to 
Combined 
Sewer CSO 

Outfall

Recommend 
Separation 

From 
Combined 

Sewer System

Recommend 
Create ODOT 
Storm Only 
Outfall(s)

Project Drainage Area Comments

Connection/Separation OptionsSystems and Connections Present Within Project Drainage Area

Table 15 - System Inventory and Connection/Separation Options

 Innerbelt Curve - PIDs 77413/ 80408

CI-AA Y N CSO - 
94/90 35/34

Lake Erie/  
Cuyahoga 

River
Y N N N Y Y

CI-A project drainage area information: A.) CI-A drainage area attributes - 1. Elevated 
roadways sections, 2. Interchange infield open space, 3.Elevated roadway runoff 
collection and discharge will need to be coordinated with BMP design and location. B.) 
CI-A drainage area conveys runoff to 2 separate CSO drainages areas 94 and 90 
respectively. An estimated 85% goes to CSO- 94 and 15% goes to CSO- 90. 
Proposed new ODOT storm water only outfall is recommended discharging to the 
Cuyahoga River.

CI-B Y N CSO - 
235/90/94 27/34/35

Lake Erie/ 
Cuyahoga 

River
Y N N N Y Y

CI-B project drainage area information: A.) CI-B drainage area attributes - 1. Primarily 
elevated bridge sections, 2. Elevated roadway runoff collection and discharge will 
need to be coordinated with BMP design and location. 3.  Right of Way has been 
purchased for the new southbound bridge on the east side of the river - Location for 
BMPs will be incorporated as part of drainage design.  B.) CI-B drainage area conveys 
runoff to 3 separate CSO drainages areas 235, 90 and 94 repspectively. An estimated 
10% goes to CSO- 235 and 10% goes to CSO- 90 and 80% goes to CSO -90. CSO -
90 and 235 discharge into the Cuyahoga River, CSO - 94 conveys runoff discharge 
into Lake Erie. Proposed new ODOT outfall to discharge to Cuyahoga River. Section 
designer will assess recommended BMPs selected for drainage areas CI-A, CI-C and 
CV-A to determine if combining or connecting these drainage areas is feasible from a 
BMP, cost and hydraulic perspective. 

CI-C Y N CSO-
235/94 27/35

Cuyahoga 
River/    

Lake Erie
Y Y N _ Y Y

CI-C project drainage are information: A.) CI-C drainage area attributes - 1. 
Construction of new local roadway to be owned and maintained by City of Cleveland. 
2. City of Cleveland coordination required with final BMP design and location. 3.) 
Commercial Road relocation - BMP design and location will need to be coordinated 
with City of Cleveland. 4. BMP design and location will consider strategic location that 
could address the BMP requirements for drainage areas CI-B, CI-D and portions of CI-
A. B.) CI-C project drainage area crosses 2 CSO drainage areas 235 and 94 
respectively. An estimated 80 % of runoff goes to CSO-235 and enters downstream of 
regulator E-25 (See map 8) and 20% goes to CSO-94. CSO-235 discharges runoff to 
the Cuyahoga River and CSO-94 discharges runoff to Lake Erie. Proposed new 
ODOT storm water only outfall is recommended discharging to the Cuyahoga River.

CI-D Y N CSO -
235/90 27/34 Cuyahoga 

River Y Y N _ Y Y

CI-D project drainage area information: A.) CI-D drainage area attributes - 1. Primarily 
elevated bridge sections, 2. Elevated roadway runoff collection and discharge will 
need to be coordinated with BMP design and location.3. Right of Way will be 
purchased for the new westbound bridge - BMP recommendations include connecting 
existing R/W with new R/W to generate an area for innoative storm water 
management BMPs. 5. Section designer will need to asses feasiblity of designing 
BMPs which will accept runoff from drainage areas CI-B and portions of CI-A, 
innovative and creative uses of this right of way area is encouraged for stormwater 
management. B.) CI-D project drainage area crosses 2 CSO drainage areas 235 and 
90 respectively. An estimated 50% ofthe runoff goes to CSO-235 and enters 
downstream of regulator E-25 (See map 8)and 50% of runoff goes to CSO-90. Both 
CSOs discharge to the Cuyahoga River. .Proposed new ODOT storm water only 
outfall is recommended discharging to the Cuyahoga River.

Central Interchange - PIDs 77332
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Project Drainage Area Comments

Connection/Separation OptionsSystems and Connections Present Within Project Drainage Area

Table 15 - System Inventory and Connection/Separation Options

 Innerbelt Curve - PIDs 77413/ 80408

77-AA Y N CSO - 94 35 Lake Erie Y N N _ Y Y

I-77A project drainage area information: A.) I-77A drainage area attributes - 1. 
Elevated roadways sections, 2. Interchange infield open space, 3.Elevated roadway 
runoff collection and discharge will need to be coordinated with BMP design and 
location. B.) I-77A drainage area conveys runoff to CSO drainages areas 94. CSO-94 
discharges runoff to Lake Erie. C.) Section designer is recommended to evaluate 
recommended BMPs for CI-A to assess feasibility of centrally locating a BMP to serve 
both project drainage areas. Proposed new ODOT storm water only outfall is 
recommended discharging to the Cuyahoga River.

77-B Y N CSO-94/40 35/79
Lake Erie 
Cuyahoga 

River
Y N Y _ N N

I-77B project drainage area informaiton: A.) I-77B drainage area conveys runoff to 2 
separate CSO drainage areas, 94 and 40 respectively. An estimated 85% of runoff 
goes to CSO -94, which conveys runoff to Lake Erie and 15% of runoff goes to CSO- 
40, which conveys runoff to the Cuyahoga River. B.) Section designer must review 
proposed storm water quantity changes. Should  quantity change (increase) be a 
concern, part or all of the runoff could be included in Central Interchange storm water 
only outfall. Should runoff be included in Central Interchange, proposed outfall 
discharge would be to Cuyahoga River.

77-C N N CSO - 39 51 Cuyahoga 
River N Y N Y N N

I-77C project drainage area information: A.) I-77C drainage area conveys runoff to 
CSO-39. The diversion manhole at Broadway and Dilley Ave. diverts flow to CSO -39 
and CSO-36. Section designer will need to obtain a copy of manhole detail No. 31s 
(See appendix Q). B.)  ODOT Storm water runoff enters downstream of regulator S-
01A  C.) Section designer must review proposed storm water quantity changes. 
Should  quantity change (increase) be a hydraulic concern then separation should be 
considered. If necessary separate I-77 North/South of Broadway Ave. (Combined 
Sewer or Storm only),(See Drainage Study for PID 13567)..

CV-A  (New I-
90 Bridge) Y 

Y (Westerly 
Division 
Branch)

CSO - 
80/90 43/34 Cuyahoga 

River Y N _ N Y Y

CV-A project drainage area informaiton: A.) CV-A drainage area conveys runoff to 2 
separate CSO drainage areas CSO 80 and 90 respectively. An estimated 25% of 
runoff goes into CSO - 80 drainage area and 75% of runoff goes to CSO - 90 drainage 
area. B.) East side of river - Easterly sewershed, CSO -90, West side of River - 
Westerly Sewershed, CSO -80, controlled by tributary regulator WR-27 and ODOT 
runoff enters upstream of this regulator.  C.) ODOT will acruire right of way on the east 
side of the Cuyahoga River for the new bridge crossing. D.) Overall bridge drainage 
and runoff should, where practical, be conveyed to the northern side of the river to 
incorporate BMPs and stormwater management controls within the right of way 
acquired. E.) Section designer will assess feasiblity of designing BMPs which will 
accept runoff from drainage areas CI-B and CI-D, innovative and creative uses of this 
right of way area is encouraged for stormwater management. F.) ODOT continues to 
address slope stability issues along the west bank of the Cuyahoga River under the 
Central Viaduct.

I-77 Access - PIDs 80406, 13567 and 82338

Central Viaduct Bridge - PID 77332 
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Drainage Area

Local 
Combined 

Sewer System          
(Conveyed to 

WWTP)

NEORSD 
Interceptor 

(Conveyed to 
WWTP)

NEORSD 
CSO Outfall

NEORSD 
Reported 

CSO- 
Number of 

Overflows/ye
ar F

Outfall 
Surface Water 

Body

Contributes 
to WWTP 

Flow

ODOT Runoff 
Enters CSO Pipe 
Downstream of 

Regulator

Recommend 
Remain 

Connected to 
Combined 

Sewer System 
to WWTP

Recommend 
Remain 

Connected to 
Combined 
Sewer CSO 

Outfall

Recommend 
Separation 

From 
Combined 

Sewer System

Recommend 
Create ODOT 
Storm Only 
Outfall(s)

Project Drainage Area Comments

Connection/Separation OptionsSystems and Connections Present Within Project Drainage Area

Table 15 - System Inventory and Connection/Separation Options

 Innerbelt Curve - PIDs 77413/ 80408

CV-B (Existing I-
90 Bridge) Y

Y (Westerly 
Division 
Branch)

CSO - 
80/81 and 

90
43/5/34 Cuyahoga 

River Y N _ N Y Y

CV-B project drainage area informaiton: A.) CV-B drainage area conveys runoff to 3 
separate CSO drainage areas CSO 80,81 and 90 respectively. An estimated 25% of 
runoff goes into CSO - 80 drainage area, 10% goes into CSO-81 and 65% of runoff 
goes to CSO - 90 drainage area. B.) East side of river - Easterly sewershed, CSO -90, 
West side of River - Westerly Sewershed, CSO -81, controlled by tributary regulator 
WR-27A and ODOT runoff enters upstream of this regulator.  C.) ODOT will acquire 
right of way on the east side of the Cuyahoga River for the new bridge crossing. D.) 
Overall bridge drainage and runoff should, where practical, be conveyed to the 
northern side of the river to incorporate BMPs and stormwater management controls 
within the right of way acquired. E.) Section designer will assess feasiblity of designing 
BMPs which will accept runoff from drainage areas CI-B and CI-D, innovative and 
creative uses of this right of way area is encouraged for stormwater management. F.) 
ODOT continues to address slope stability issues along the west bank of the 
Cuyahoga River under the Central Viaduct.
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Drainage Area

Local 
Combined 

Sewer System          
(Conveyed to 

WWTP)

NEORSD 
Interceptor 

(Conveyed to 
WWTP)

NEORSD 
CSO Outfall

NEORSD 
Reported 

CSO- 
Number of 

Overflows/ye
ar F

Outfall 
Surface Water 

Body

Contributes 
to WWTP 

Flow

ODOT Runoff 
Enters CSO Pipe 
Downstream of 

Regulator

Recommend 
Remain 

Connected to 
Combined 

Sewer System 
to WWTP

Recommend 
Remain 

Connected to 
Combined 
Sewer CSO 

Outfall

Recommend 
Separation 

From 
Combined 

Sewer System

Recommend 
Create ODOT 
Storm Only 
Outfall(s)

Project Drainage Area Comments

Connection/Separation OptionsSystems and Connections Present Within Project Drainage Area

Table 15 - System Inventory and Connection/Separation Options

 Innerbelt Curve - PIDs 77413/ 80408

SI-A Y N CSO - 80 43 Cuyahoga 
River Y N Y _ Y Y

SI-A drainage area information: A.) ODOT project drainage area discharges to CSO 
drainage area - 80, runoff enter upstream of tributary regulator WR-27. B.)  Section 
designer must review proposed storm water quantity changes. Should  quantity 
change (increase) be a concern, part or all of the runoff could be included in the storm 
water only outfall for drainage area CV-A or CV-B on the West side of river.  

SI-B           
(Kennelworth 

Ave)
Y Y CSO - 80 43 Cuyahoga 

River Y N Y _ Y Y

SI-B (Kennelworth Ave underpass) - drainage area information Overpass - A.) SI-B 
conveys runoff to CSO- 80 drainage area, runoff enters upstream of regulator WR-27. 
B.) Section designer must review proposed storm water quantity changes. Should  
quantity change (increase) be a concern, part or all of the runoff could be included in 
the storm water only outfall for drainage area SI-A, CV-A or CV-B on the West side of 
river. Likely to stay connected to local sewer/city street.

SI-C Y N CSO - 80 43 Cuyahoga 
River Y N Y _ Y Y

SI-C drainage area information: A.) ODOT project drainage area discharges to CSO 
drainage area - 80, runoff enter upstream of tributary regulator WR-27. B.)  Section 
designer must review proposed storm water quantity changes. Should  quantity 
change (increase) be a concern, part or all of the runoff could be included in the storm 
water only outfall for drainage area CV-A or CV-B on the West side of river.  

SI-D 
(Starkweather 

Ave.)
Y Y CSO - 80 43 Cuyahoga 

River Y Y Y _ Y Y

SI-D (Starkweather Ave underpass) - drainage area information Overpass - A.) SI-D 
conveys runoff to CSO- 80 drainage area, runoff enters upstream of regulator WR-27. 
B.) Section designer must review proposed storm water quantity changes. Should  
quantity change (increase) be a concern, part or all of the runoff could be included in 
the storm water only outfall for drainage area SI-A, SI-C, CV-A or CV-B on the West 
side of river. Likely to stay connected to local sewer/city street.

SI-E N N CSO-88 44 Cuyahoga 
River N Y N _ N N

SI-E drainage area information:  A.) SI-E conveys runoff to CSO- 88 drainage area, 
runoff enters downstream of regulator WR-34. B.) ODOT runoff combines with local 
collection combined flow at ODOT manhole S-84. C.) The combined flow does not get 
treated and ODOT will need to design and construct BMPs for this drainage area.

GENERAL NOTES:

F.  A/B represents corresponding CSO overflows from previous column (See Appendix C)

 Southern Innerbelt - PID  77332

A.   ODOT right-of-way exists within project limits, but not identified as part of the Innebrbelt project. These areas are recommended to be considered for post-construction BMP locations.

Denotes bridge over Innerbelt Trench area
I.  Options exist to tie local combined system or tie into I-90 mainine trunk sewer (City Streets or overhead bridges)

B.   NEORSD may redirect CSO discharge from E-09 to CSO - 098 as part of the CSO control program. In this scenario, CSO - 097 may revert to storm only pipe.

C.   The Y/N refers to project local road extension and connectors which will be dedicated as city streets.  Drainage options: A.) Collect runoff from bridge 
and convey storm only flow to the trunk sewer along I-90 (CSO-97) and B.) Collect runoff from bridge and convey to local collection system (City of 
Cleveland). During final drainage and BMP design, ODOT will have to engage city to determine drainage connections and discharge locations.

E.  CSO X/Y represents runoff could be discharged into 2 different CSOs.

G.  If section designers determine quantity issues exist with continued connection to local combined sewer system, then consideration will have to be 
given to separating area to discharge to Cuyahoga River with storm only outfall.

H.  Known CSO pipes sizes can be located in Section 7, Table 11.

D.  Should CSO- 097 revert to storm only, ODOT would investigate ownership, maintenance and permit responsibility. No project outfall designed or 
constructed by ODOT would be required for this outfall.
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Table 16 – BMP Recommendations and Selection Rationale 



 

Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Exfiltration Trench 
(ExT)

Exits are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-04. Recommendation is for ODOT to remain 
connected to this outfall pipe and will need to design and install 
BMPs to treat runoff prior to discharge. T

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

No BMP not feasible due to physical and hydraulic constraints Yes
Requires reserved area from 15' x 30' to 25' x 37', I-90 median 
area estimated to not be wide enough for the reserved area 
footprint.

Vegetated Bioswales No
Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For the drainage area, I-90 EB is a potential 
roadside ditch location.

Yes/Limited No Proposed vegetated biofilter must fit between I-90 and south 
marginal road and satisfy safety grading criteria.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes

1. Drainage area includes limited open space for extended 
detention/retention basin. 2. Proximity to Burke Lakefront airport - 
FAA requirements related to standing or open water 
impoundments within close proximity to an airport. 3. 
Underground detention - Due to proximity of Lake Erie and known 
submerged lake outfalls under Burke Lakefront airport, therefore 
underground detention is considered to be not feasible for this 
drainage area.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-06A. Recommendation is for ODOT to remain 
connected to this outfall pipe. ODOT will need to design and 
install BMPs to treat runoff prior to discharge. 

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No
Requires reserved area from 15' x 30' to 25' x 37', I-90 median 
area estimated to not be wide enough. Area between I-90 and 
ramp F41 would provide sufficient area to install.

Vegetated Bioswales No

Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For the drainage area, I-90EB, infield area for ramp 
E1 and the in field are between ramp E2 and I-90 EB offer potential 
locations in this drainage area.

Yes/Limited No
Proposed vegetated biofilter must fit between I-90 and south 
marginal road or between I-90 EB, ramp E2 or east side of ramp 
F4 and satisfy safety grading criteria

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes

1. Drainage area includes limited open space for extended 
detention/retention basin. 2. Proximity to Burke Lakefront airport - 
FAA requirements related to standing or open water 
impoundments within close proximity to an airport. 3. 
Underground detention - Due to proximity of Lake Erie and known 
submerged lake outfalls under Burke Lakefront airport, 
underground detention is considered to be not feasible for this 
drainage area.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-06A (CSO-99) and E-08 (CSO-98), Recommendation 
is for ODOT to remain connected to this outfall pipe and will need 
to design and install BMPs to treat runoff prior to discharge. T

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37', I-90 median 
area estimated to not be wide enough. Area between Ramp F4 
and E1, Area between Ramp E4 and I-90 WB and area between I-
90 WB and ramp F3 would provide sufficient areas to install.

Vegetated Bioswales
Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, in-field ramp areas E1, F3 
and F4 offer potential locations within the drainage area.

Yes No No

Proposed vegetated biofilters: The following areas have been 
identified as having sufficient area for these BMP types: 1. Open 
area between ramps F3/G5 and F4. 2. Open are between ramps 
E1 and F4. 3. North of Airport access road - City of Cleveland 
needs to be involved in BMP selection /design. Potential 
limitations include - discharge locations.  

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes

1. Drainage area includes open space within the infield of the 
ramp, however, proximity to Burke Lakefront airport - FAA 
requirements related to standing or open water impoundments 
within close proximity to an airport may not allow these type of 
BMPs. 2. Underground detention - Due to proximity of Lake Erie 
and known submerged lake outfalls under Burke Lakefront 
airport, therefore underground detention is considered to be not 
feasible for this drainage area. 3. FHWA safety requirements may 
also not allow these BMPs to be installed within ramp in-field 
area. 

Table 16 - BMP Recommendations and Selection Rationale Table

IC-B

IC-C

Innerbelt Curve - PID Numbers - 77413, 80408

IC-A
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97) Recommendation is for ODOT to remain 
connected to this outfall pipe and ODOT will need to design and 
install BMPs to treat runoff prior to discharge.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited  Yes

Requires reserved area from 15' x 30' to 25' x 37', the following 
are potential limited areas within the drainage area which would 
provide sufficient areas to install: 1. Area between ramps F3/G5 
and F4. 2. Area north of ramp F3/G5.

Vegetated Bioswales

Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, in-field ramp areas F3/G5, 
F4 and North of G5 offer potential BMP locations. SR2 median area not 
estimated to be wide enough for these BMP types.

Yes No No

Proposed vegetated biofilters: The following areas have been 
identified as having sufficient area for these BMP types: 1. Open 
area between ramps F3/G5 and F4. 2. Open area north of ramp 
G5 and south of North marginal road. Potential limitations include - 
discharge locations.  

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes

1. Drainage area includes open space within the infield of ramps 
F3/G5 and F4 or north of ramp G5, however, proximity to Burke 
Lakefront airport - FAA requirements related to standing or open 
water impoundments within close proximity to an airport may not 
allow these type of BMPs. 2. Underground detention - Due to 
proximity of Lake Erie and known submerged lake outfalls under 
Burke Lakefront airport, therefore underground detention is 
considered to be not feasible for this drainage area. 3. FHWA 
safety requirements may also not allow these BMPs to be 
installed within ramp F3/G5 and F4 in-field area. 

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-12 (CSO-96) Recommendation is for ODOT to remain 
connected to this outfall pipe and ODOT will need to design and 
install BMPs to treat runoff prior to discharge. 

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37', the following 
are potential areas within the drainage area which would provide 
sufficient areas to install: 1. In-field area of ramp G6. 2. Between 
ramp G5 and SR 2 WB. 3. Between SR2 EB and South marginal 
road ramp.

Vegetated Bioswales
Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, in-field ramp areas at the 
toe of the slope for ramp G6.

Yes No No
Proposed vegetated biofilters: The following areas have been 
identified as having sufficient area for these BMP types: 1. In-field 
are for ramp G6. 2. open area between ramp G5 and SR2 WB.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes

1. Drainage area includes open space within the infield of ramps 
G6 and between G6 and SR 2 WB however, proximity to Burke 
Lakefront airport - FAA requirements related to standing or open 
water impoundments within close proximity to an airport may not 
allow these type of BMPs. 2. Underground detention - Due to 
proximity of Lake Erie and known submerged lake outfalls under 
Burke Lakefront airport, therefore underground detention is 
considered to be not feasible for this drainage area. 3. FHWA 
safety requirements may also not allow these BMPs to be 
installed within ramp G6 in-field area. 

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97) Recommendation is for ODOT to remain 
connected to this outfall pipe and ODOT will need to design and 
install BMPs to treat runoff prior to discharge.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited  No

Requires reserved area from 15' x 30' to 25' x 37',I-90 median 
area estimated to not be wide enough for the reserved area 
footprint. The limited space between I-90 WB, ramp D3 and ramp 
D1 Space has been estimated to be available between I-90WB 
and D3 at or near the Superior Ave. Bridge.

Vegetated Bioswales No

Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, the open areas  between I-
90 WB and EB and the CSX RR (North) and Superior Ave. (South) 
between I-90 mainline and the right of way. Slopes and potential runoff 
discharge locations need to be addressed.within these areas where the 
designer should consider placement of these BMPs.

Yes/Limited  No

Proposed vegetated biofilters: The following areas have been 
identified as having space for these BMP types:  I-90 WB and EB 
between CSX RR (North) and Superior Ave. (South) between I-90 
mainline and the right of way. Slopes and potential runoff 
discharge locations need to be addressed.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes

One potential area exists where this BMP types could be 
considered. The section designer will need to work with the city of 
Cleveland to determine the potential of designing and 
construction a BMP in this location and the City would be 
responsible for O/M. The space identified in this drainage area is 
location North of ramp D2 between East 26th. Street and D1/D2.

IC-E

IC-F

IC-D
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

1. Project design engineer will need to work with City of Cleveland 
to identify a location for the ExT. ExTs are not recommended to 
be placed on inclined ramp areas. 2. City of Cleveland will 
assume O/M responsibilities once constructed. Recommended 
location between ramp C5 (ODOT) and 30th street extension 
(City of Cleveland).

Manufactured 
Treatment Devices

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes No No

1. Project design engineer will need to work with City of Cleveland 
to select location. and assume O/M responsibilities once 
constructed. 3. Locations within this drainage are directly off 
Superior Ave, adjacent to the C5 ramp, Intersection of C5 and 
Superior Ave. 4. Road profiles and slopes need to be evaluated 
to determine grade and location for BMP functionality and 
effectiveness. 

Vegetated Bioswales Roadway will likely be curb and gutter per City standards No Roadway will likely be curb and gutter per City standards No No

Proposed vegetated biofilters: 1. The following areas have been 
identified along ramp C5 east or west side and west of E30th 
Street extension.  will need to be identified prior to selecting. 2. 
Slopes, potential runoff discharge locations and O/M needs to be 
addressed. 3. Project design engineer will need to work with City 
of Cleveland to select location. and assume O/M responsibilities 
once constructed. Recommended location between ramp C5 
(ODOT) and 30th street extension (City of Cleveland). 

Extended Detention 
or Retention Basin

No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is potentially available for 
this BMP type. 

Yes/Limited No

1. For this drainage area the area available is North of Superior 
Ave, West of the E 30th Street extension and East of ramp C5. 2. 
Section designer will need to work with City of Cleveland to select 
location. and assume O/M responsibilities once constructed. 3. 
Slope, soil types, old building foundations, BMP discharge 
location and maintenance access need to be accounted for in 
BMP design 

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97). Recommendation is for ODOT to 
remain connected to this outfall pipe. ODOT is recommended to 
design and install BMPs to treat runoff prior to discharge into the 
CSO.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37', I-90 median 
area estimated to not be wide enough for the reserved area 
footprint. In this drainage area , estimated space is available as 
follows: 1. I-90 WB between mainline and ramp D5, close to 
mainline. 2. I-90 EB - between ramp C2, C3 and Superior Ave. 
Located at the ramp C2/C3 split.

Vegetated Bioswales No
Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, the area bounded by ramp 
C3, C2 and Superior Ave.

Yes/Limited No

For this drainage area, the area adjacent to ramps C2 and C3 
should be evaluated for this BMP. Slope, elevation change and 
location where runoff would be discharged will be considered 
during design.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes
I-90 median area and outside shoulders are estimated to not be 
wide enough for the proposed retention/detention size necessary 
for this control.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole. Should bridge 
runoff be conveyed to I-90 mainline under bridge.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options. Convey bridge 
runoff down to I-90 mainline. ODOT storm water runoff enters the 
CSO downstream of regulator E-09 (CSO-97). 

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited  No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Payne Ave. bridge  for the reserved area footprint. No 
space to locate on Payne Ave. overhead bridge area. Potential 
location - between ramps C2 and C4 under Payne Ave. bridge.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes For this drainage area no space exists for this BMP.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes
I-90 median area and outside shoulders are estimated to not be 
wide enough for the proposed retention/detention size necessary 
for this control.

IC-G                            
(E 30th 

Extension)       
(City street)

Innerbelt Trench - PID Numbers - 25795

TR-B                            
(Payne Ave.)

TR-A

Note: BMP design needs to incorporate City of Cleveland decisions related to Operation and maintenance, location, outfall or tie ins to local storm systems.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97) Recommendation is for ODOT to remain 
connected to this outfall pipe. ODOT is recommended  to design 
and install BMPs to treat runoff prior to discharge.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1.  I-90 WB - between mainline and ramp D3. 2. I-90 EB 
between ramp mainline and ramps C2 and C4. 

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. I-90 WB at the toe of slope for ramp 
D3 and D4.  2. Along ramp D6. 3. I-90 EB at the toe of slope for 
ramp C4 or C2 4. Project design engineer needs to verify slope 
and location to discharge treated runoff. 

Extended Detention 
or Retention Basin

No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes/Limited No

Potential location w/in this drainage area: 1. In-field area for ramp 
D6. 2. Open area between west side of ramp D6 and R/W for 
E24th. Street. 3. FHWA safety requirements associated with 
standing water, permanent water surface elevation in proximity to 
the traveling public will need to be addressed. 

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole. Should bridge 
runoff be conveyed to I-90 mainline under bridge.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options: Option 1 - 
Connect Chester Ave. bridge runoff into local collection system. 
Option 2 - Convey bridge runoff down to I-90 mainline. ODOT 
storm water runoff enters the CSO downstream of regulator E-09 
(CSO-97). Recommendation is for ODOT to remain connected to 
this outfall pipe. ODOT is recommended to design and install 
BMPs to treat runoff prior to discharge.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited  No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Chester Ave. bridge  for the reserved area footprint. No 
space to locate on Chester Ave. overhead bridge area.  Potential 
location - between I-90 mainline and ramp C4 at or under bridge.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes For this drainage area no space exists for this BMP.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes I-90 median area and outside shoulders are estimated to not be 
wide enough for the reserved area footprint.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to address drainage and stormwater runoff BMPs. The 
connector road will be the City of Cleveland's to O/M once 
constructed. BMP design will need to address discharge location.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1. Along the edge of the connector road. Location 
dependant on O/M and discharge location.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. Along toe of slope of connector 
road. 2. Along toe of slope for ramp D6. 3. Slope and runoff 
discharge location need to be addressed in BMP design. 3. A 
retaining wall will be located between the connector and I-90.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential location w/in this drainage area: None

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to address drainage and stormwater runoff BMPs. The 
connector road will be the City of Cleveland's to O/M once 
constructed. BMP design will need to address discharge location.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1. Along the edge of the connector road. Location 
dependant on O/M and discharge location

Note: If Midtown connector drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

TR-E                              
(Mid-Town 
Connector 
Between 

Chester and 
Euclid- I-90 WB)

TR-F                       
(Mid-Town 
Connector 

TR-D                           
(Chester Ave.)

TR-C

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.
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Drainage Area BMP Type BMP Selection Rationale
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Feasibility 
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BMP Not 
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Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. Along toe of slope of connector 
road. 2. Along toe of slope for ramp C4. 3. Slope and runoff 
discharge location need to be addressed in BMP design.  4. 
There will be retaining walls on both sides of the roadway. (Note - 
Mid-Town connector is located between ramp C1 and ramp C4/I-
90 EB mainline.)

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential location w/in this drainage area: None

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97). Recommendation is for ODOT to 
remain connected to this outfall pipe. ODOT is recommended to 
design and install BMPs to treat runoff prior to discharge into the 
CSO.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1.  I-90 WB - between mainline and ramp D6 and 
connector road. 2. I-90 EB between ramp C4/I-90 mainline and 
connector road near Euclid Ave. bridge.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. I-90 WB at the toe of slope for ramp 
D6.  2.  I-90 EB at the toe of slope for ramp C4, between C4 and 
connector road  3. No space between connector road and ramp 
C1. 4. Section designer needs to verify slope and location to 
discharge treated runoff. 

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential location w/in this drainage area: None

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole. Should bridge 
runoff be conveyed to I-90 mainline under bridge.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options.  Convey bridge 
runoff down to I-90 mainline. ODOT storm water runoff enters the 
CSO downstream of regulator E-09 (CSO-97). 

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited  No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Euclid Ave. bridge  for the reserved area footprint. No 
space to locate on Euclid Ave. overhead bridge area. Potential 
locations: 1. I-90 WB between ramp D6 and connector road under 
Euclid Ave. bridge. 2. I-90 EB between ramp connector road/ramp 
C1 under Euclid Ave. bridge.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes For this drainage area no space exists for this BMP.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes I-90 median area and outside shoulders are estimated to not be 
wide enough for the reserved area footprint.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to address drainage and stormwater runoff BMPs. The 
connector road will be the City of Cleveland's to O/M once 
constructed. BMP design will need to address discharge location.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1. Along the edge of the connector road. Location 
dependant on O/M and discharge location.2. Not recommended 
for ramps given the elevation changes.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. Along toe of slope of connector 
road. 2. Along toe of slope for I-90 WB. 3. Slope and runoff 
discharge location need to be addressed in BMP design.

Note: If Midtown Connector drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

TR-I                         
(Mid-Town 
Connector 

Between Euclid 
and Prospect- I-

90 WB)

Connector 
Between 

Chester and 
Euclid I-90 EB)

TR-G           
(Includes ramp 

C1 to the East of 
Mid-town 
connector 

between Chester 
and Euclid)

TR-H                      
(Euclid Ave.)
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Table 16 - BMP Recommendations and Selection Rationale Table

Extended Detention 
or Retention Basin

No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes/Limited No

Potential location w/in this drainage area: 1. Between connector 
road to the west and I-90 WB to the east. 2. FHWA safety 
requirements associated with standing water, permanent water 
surface elevation in proximity to the traveling public will need to 
be addressed. 

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to address drainage and stormwater runoff BMPs. The 
connector road will be the City of Cleveland's to O/M once 
constructed. BMP design will need to address discharge location.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

No BMP not feasible due to physical and hydraulic constraints Yes

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1. Below connector road bridge, between ramp C1 and 
I-90 EB mainline. 2. Not recommended for ramps given the 
slopes associated with the ramps.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes Potential locations include: None

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential location w/in this drainage area: None

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97). Recommendation is for ODOT to 
remain connected to this outfall pipe. ODOT is recommended to 
design and install BMPs to treat runoff prior to discharge into the 
CSO.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1.  I-90 WB - between mainline connector road. 2. I-90 
EB between mainline and ramp C1 under Mid-town connector 
bridge.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. I-90 WB at the toe of slope for I-90 
mainline or the connector road toe of slope.  2.  I-90 EB at the toe 
of slope for ramp C1 or I-90 mainline toe of slope. 3. Project 
design engineer needs to verify slope and location to discharge 
treated runoff. 

Extended Detention 
or Retention Basin

No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes/Limited No

Potential location w/in this drainage area: 1. Between connector 
road to the west and I-90 WB to the east. 2. FHWA safety 
requirements associated with standing water, permanent water 
surface elevation in proximity to the traveling public will need to 
be addressed. 3. Mainline pavement elevations make this BMP 
unlikely.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole. Should bridge 
runoff be conveyed to I-90 mainline under bridge.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options. ODOT storm 
water runoff enters the CSO downstream of regulator E-09 (CSO-
97). Recommendation is for ODOT to remain connected to this 
outfall pipe. ODOT is recommended  to design and install BMPs 
to treat runoff prior to discharge.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Prospect Ave. bridge  for the reserved area footprint. No 
space to locate on Prospect Ave. overhead bridge area.  
Potential locations: 1. I-90 WB - None. 2. I-90 EB -None

Vegetated Bioswales Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes For this drainage area no space exists for this BMP.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes I-90 median area and outside shoulders are estimated to not be 
wide enough for the reserved area footprint.

Note: If Midtown Conncetor drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: If Midtown Connector drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: Drainage for this area enters the I-90 trunk sewer (CSO-97), BMPs will be required.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

TR-J                              
(Mid-Town 
Connector 

Between Euclid 
and Prospect I-
90 EB- Bridge)

TR-K           
(Includes ramp 

C1 to the East of 
Mid-town 
connector 

passing under 
the connector 

prior to Prospect 
Ave. between 

Euclid and 
Prospect)

TR-L        
(Prospect Ave.)
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Drainage Area BMP Type BMP Selection Rationale
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Table 16 - BMP Recommendations and Selection Rationale Table

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole. Should bridge 
runoff be conveyed to I-90 mainline under bridge.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options. ODOT storm 
water runoff enters the CSO downstream of regulator E-09 (CSO-
97). Recommendation is for ODOT to remain connected to this 
outfall pipe. ODOT is recommended  to design and install BMPs 
to treat runoff prior to discharge. Potential locations inculde under 
bridge on I-90 in shoulder area or on upper bridge deck area off 
the bridge or near approach slab areas. Not recommended to be 
placed on or in bridge deck.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Mid-town connector bridge over I-90 for the reserved area 
footprint. No space to locate on Prospect Ave. Potential locations: 
1. I-90 WB - None. 2. I-90 EB -None

Vegetated Bioswales Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes For this drainage area no space exists for this BMP.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes I-90 median area and outside shoulders are estimated to not be 
wide enough for the reserved area footprint.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to address drainage and stormwater runoff BMPs. The 
connector road will be the City of Cleveland's to O/M once 
constructed. BMP design will need to address discharge location.

Manufactured 
Treatment Devices

 No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes  NO

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1. I-90 EB Between Mid-town connector and ramp C1. 
2. Placed on the East side of Mid-town connector road. 3. Sector 
designer will need to work with the City of Cleveland to locate, 
design and O/M these BMPs.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. East side of ramp C1 at toe of 
slope. 2. East or west side of connector road at toe of slope. 3. 
Project design engineer will need to work with the City of 
Cleveland to locate, design and identify outfall locations these 
BMPs.Operations and maintenance considerations included 
during final design with City of Cleveland.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential location w/in this drainage area: None

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97). Recommendation is for ODOT to 
remain connected to this outfall pipe. ODOT is recommended  to 
design and install BMPs to treat runoff prior to discharge.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No
Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
areas are not wide enough for the reserved footprint. Potential 
locations: 1. East of ramp C1 and Mid-town connector

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited

Potential locations include: 1. I-90 EB at the toe of slope for ramp 
C1 between C1 and connector road. 2. Project design engineer 
needs to verify slope and location to discharge treated runoff. 

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential location w/in this drainage area: None

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole. Should bridge 
runoff be conveyed to I-90 mainline under bridge.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options. ODOT storm 
water runoff enters the CSO downstream of regulator E-09 (CSO-
97). 

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No3

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Carnegie Ave. bridge  for the reserved area footprint. No 
space to locate on Carnegie Ave. overhead bridge area.  
Potential locations: 1. I-90 WB - Between I-90 WB and Mid-town 
connector.

Note: If Midtown Connector drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: Drainage for this area enters the I-90 trunk sewer (CSO-97), BMPs will be required.

TR-M                            
(Mid-Town 

Connector over I-
90 between 

Prospect and 
Carnegie)

TR-N                         
(Mid-Town 
Connector 
Between 

Prospect and 
Carnegie)

TR-O          
(Includes ramp 

C1 between 
Prospect and 

Carnegie, EB I-
90)

TR-P       
(Carnegie Ave.)

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Vegetated Bioswales Identified as limited or not feasible for this drainage area No Identified as limited or not feasible for this drainage area No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes3 For this drainage area no space exists for this BMP.

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes/Limited
BMP not feasible due to physical and hydraulic constraints directly at the 

bridge. Runoff could be conveyed to adjacent area suitable for this 
control.

No3

Potential location w/in this drainage area: Between I-90 WB and 
Mid-town connector north or south of Carnegie road bridge. 
Existing infield area of previous alignment. Project design 
engineer needs to verify slope, soil and location to discharge 
treated runoff. Bridge runoff would need to be directed  and 
conveyed to this control

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to address drainage and stormwater runoff BMPs. The 
connector road will be the City of Cleveland's to O/M once 
constructed. BMP design will need to address discharge location.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37. Potential 
locations: 1. East or west side of Cedar road connector.  2. 
Project design engineer will need to work with the City of 
Cleveland to locate, design and O/M these BMPs.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. East or west side of connector road 
at toe of slope. 2. Project design engineer will need to work with 
the City of Cleveland to locate, design and O/M these BMPs.

Extended Detention 
or Retention Basin

No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes/Limited No
Potential location w/in this drainage area: Open areas resulting 
from building demolition associated with constructing Cedar Ave. 
connector.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

ODOT storm water runoff enters the CSO downstream of 
regulator E-09 (CSO-97). Recommendation is for ODOT to 
remain connected to this outfall pipe. ODOT is recommended  to 
design and install BMPs to treat runoff prior to discharge.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes Potential location within this drainage area - I-90 in depressed 
trench with retaining walls.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, Yes/Limited No

Potential locations include: 1. I-90 EB at the toe of slope. 2. I-90 
WB - at toe of slope. 3. Project design engineer needs to verify 
slope and location to discharge treated runoff. 

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential location w/in this drainage area: None

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole. Should bridge 
runoff be conveyed to I-90 mainline under bridge.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options. ODOT storm 
water runoff enters the CSO downstream of regulator E-09 (CSO-
97). Recommendation is for ODOT to remain connected to this 
outfall pipe. ODOT is recommended  to design and install BMPs 
to treat runoff prior to discharge.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited BMP not feasible due to physical and hydraulic constraints No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under E 22 and Street. bridge  for the reserved area footprint. No 
space to locate on E. 22nd Street overhead bridge area.  
Potential locations: 1. Between ramp B6, i-90 EB and E. 22 and 
Street. 2. Project design engineer will need to work with the City 
of Cleveland to locate, design and O/M these BMPs. 3. Utilities 
can impact the feasibility of this BMP.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes/Limited No

Potential drainage area locations: 1. Toe of slope for bridge fill 
areas. 2. Ramp B6 toe of slope area. 3. Project design engineer 
will need to work with the City of Cleveland to locate, design and 
O/M these BMPs.

Extended Detention 
or Retention Basin

No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes/Limited No
Potential location w/in this drainage area: Between I-90 EB, ramp 
C6 and E 22nd. Street. Project design engineer will need to work 
with the City of Cleveland to locate, design and O/M these BMPs.

Note: Drainage for this area enters the I-90 trunk sewer (CSO-97), BMPs will be required.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: If Cedar Ave conncector drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

TR-Q            
(Cedar Ave. 
Connector)

TR-R         
(Between 

Carnegie Ave 
and E.22nd. 

Street)

TR-S                    
(E. 22nd Street)

Central Interchange - PID Numbers - 77332
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

CI-A between E22nd and E14th is comprised of several ramps 
B6, A1 and A2 and I-90 EB/WB. Potential locations within 
drainage area: 1. I-90 EB or WB  2. On the flat area for on and off 
ramp transitions to I-90 mainline. 3. Outfall discharge locations or 
connection to storm sewer systems will need to be addressed.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area are estimated to not be wide enough for the reserved area 
footprint. Potential locations within drainage area: 1. Between 
ramp B6 and I-90 EB. 2. Between ramp H5 and I-90 EB. 3. 
Between ramp A2 and I-90 WB. 

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. Yes/Limited No

Potential locations within drainage area: 1. Toe of the slope for  
ramp B6, H5, A1. Limited space exists along I-90 East and West 
bound adjacent to E. 14th Street bridge area. 2. Project design 
engineer will need to address runoff discharge locations. 

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

No BMP not feasible due to physical and hydraulic constraints Yes

Potential locations within drainage area: 1. Space between 
E.22nd Street and ramp B6 and ramp H5. 2. FHWA safety 
requirements associated with standing water, permanent water 
surface elevation in proximity to the traveling public will need to 
be addressed. 

Exfiltration Trench 
(ExT)

No

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes limited No

CI-A between E 14th and E 9th contain several ramps (A2, A3, 
B5, J1, J2 and I-90 EB/WB. Several ramps in this area are 
elevated. Potential locations within drainage area: 1. I-90 EB/WB, 
non-elevated roadway sections. 2. Ramp A2 - flat ramp section 
areas.  3. Outfall Discharge locations or connections to storm 
sewer systems will need to be addressed.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints Yes/Limited

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area are estimated to not be wide enough for the reserved area 
footprint. Potential locations within drainage area: 1. Between I-90 
EB exit ramp B5. 2. North side of ramp A3. 3. Section designer 
will need to address runoff discharge locations.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - Limited space identified. Yes/Limited No

Potential locations within drainage area: 1. Toe of slope for ramp 
A3 and B6. 2. I-90 EB/WB toe of foreslope area 3.  Project design 
engineer will need to address runoff discharge locations. 

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. Yes No No

Potential locations within this drainage area: 1. Infield for ramp 
B5. 2. Under elevated ramps - J3, B6, A2 and B5. 3. Project 
design engineer will need to convey runoff from elevated 
roadways sections to I-90 mainline under elevated roadway 
sections. 4. FHWA safety requirements associated with standing 
water, permanent water surface elevation in proximity to the 
traveling public will need to be addressed. 

Exfiltration Trench 
(ExT)

No

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes/limited No

CI-A between E 9th and Ontario Street contain several ramps 
(B3, B4 and Elevated I-90 EB/WB roadway sections. Several 
ramps in this area are elevated. Potential locations within 
drainage area: 1. I-90 EB/WB, non-elevated roadway sections. 2. 
Ramp A3, A4 and B3 - flat ramp section areas.  3. Outfall 
discharge locations or connections to storm sewer systems will 
need to be addressed.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints Yes/limited

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area are estimated to not be wide enough for the reserved area 
footprint. Potential locations within drainage area: 1. North side of 
A3. 2. Between A4 and I-90 EB. 3. Project design engineer will 
need to address runoff discharge locations.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - Limited space identified. Yes/Limited No Potential locations within drainage area: 1. Toe of slope for ramp 

A3, B4, B3 and E. 9th St. and Ontario St. realignments.

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. Yes No No

Potential locations within this drainage area: 1. Infield for ramp 
B3. 2. Under elevated ramps A3, B3 and adjacent to the 
intersection of the re-aligned E. 9th St. and Ontario St. 
intersection, NW corner. 3. Project design engineer will need to 
convey runoff from elevated roadways sections to I-90 mainline  
under elevated roadway sections. 4. FHWA safety requirements 
associated with standing water, permanent water surface 
elevation in proximity to the traveling public will need to be 
addressed. 

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

CI-A Local street grid realignment - E. 9th street, E. 14th Street, 
Ontario Street and Broadway Avenue under elevated sections of 
ramps and mainline roadway sections for Central Interchange. 
Potential locations within drainage area - 1. Within right of way for 
locals realigned roads. 2. Discharging locations and/or 
connections into storm systems will need to be addressed. 3. 
Project design engineer will need to work with the City of 
Cleveland to locate, design and O/M these BMPs for city streets.

CI-A                   
(Between E 

22nd. Street and 
East 14 the. 

Street)2

CI-A                   
(Between E. 

14th St. and E. 
9th Street)2

CI-A                   
(Between E. 9th 

and Ontario 
Street)2
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37' : 1. Project 
design engineer will need to work with the City of Cleveland to 
locate, design and O/M these BMPs for city streets. 2. Section 
designer will need to address runoff discharge locations.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. Yes/Limited No

Potential locations within drainage area: 1. Toe of slope areas for  
E. 9th St., Ontario St., E. 14th Street and Broadway Ave. 
realignments. 2. Project design engineer will need to work with 
the City of Cleveland to locate, design and O/M these BMPs for 
city streets.

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes No No

Potential locations within this drainage area: 1. Location 
consideration given to areas under elevated ramps, roadways 
and bridges within Central Interchange 2. Project design engineer 
will need to convey runoff from elevated roadways sections to I-
90 Mainline under elevated roadway sections. 3. Project design 
engineer will need to work with the City of Cleveland to locate, 
design and O/M these BMPs for city streets.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes Yes/Limited No

CI-B - I-90 WB mainline - elevated roadway. Project design 
engineer will need to address discharge locations and I-90 
median area is not recommended of locating these BMPs. Ramps 
A5 and A4 are potential locations - ramp slopes need to be 
reviewed and project design engineer will need to determine 
potential locations on ramp sections.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37' : 1. I-90 WB 
elevated roadway section. 2. Location on I-90 mainline would 
require BMPs to be located below or under the elevated roadway 
area. 2. Potential location between ramp A4, A5 and Carnegie 
Ave.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - limited space identified. Yes/Limited No

Potential locations include toe of the slope areas for ramps A4 
and A5. Project design engineer will need to ramp slope issues 
related runoff. I-90 WB mainline- Not recommended for this BMP 
type. Runoff would need to be conveyed below elevated roadway 
sections. Swales may be functional for local roadway below 
elevated roadway sections. 

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes No Nio

Potential locations include: 1. Between ramp A5, Carnegie Ave, 
ramp A4 and Ontario Street. 2. Between ramp A5, Carnegie Ave. 
and E. 9th Street. .3. FHWA safety requirements associated with 
standing water, permanent water surface elevation in proximity to 
the traveling public will need to be addressed. 

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No
CI-C: 1. Project design engineer will need to work with the City of 
Cleveland to locate, design and O/M these BMPs. 2. Section 
designer will need to address runoff discharge locations. 

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37' : 1. Section 
designer will need to work with the City of Cleveland to locate, 
design and O/M these BMPs. 2. Project design engineer will need 
to address runoff discharge locations. 

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. Yes/Limited No

Vegetated bioswale locations include toe of slope areas. Project 
design engineer will need to address runoff discharge locations. 
Section designer will need to work with the City of Cleveland to 
locate, design and O/M these BMPs.

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes No No

Potential locations include: 1. Island areas to be considered for 
raingarden type BMP controls. 2. Section designer will need to  
address runoff discharge locations. 3. Project design engineer will 
need to work with the City of Cleveland to locate, design and O/M 
these BMPs.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

No Yes/Limited No

CI-B - I-90 EB mainline - elevated roadway. Project design 
engineer will need to address discharge locations and I-90 
median area is not recommended of locating these BMPs, Ramp 
B4 are potential locations.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37' : 1. I-90 EB 
elevated roadway section. 2. Location on I-90 mainline would 
require BMPs to be located below or under the elevated roadway 
area. 2. Potential location between ramp B4 and I-90 WB.

Note: If roadway drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland recommended.

CI-A                          
(Local street 

realignment for 
E. 9th and 

Ontario St.)2

CI-B

CI-C                                  
(E. 9th Street 

between Ontario 
Street and 

Broadway Ave. 
and Commercial 

Road Hill 
Connector)
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area. Yes/Limited No

Potential locations include toe of the slope areas for ramp B4. Not 
recommended for this BMP type. Runoff would need to be 
conveyed below elevated roadway sections. Swales may be 
functional for local roadway below elevated roadway sections. 

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes No No

Potential locations include: 1. Area vacated by existing Broadway 
Ave ramp. Location between vacated Ontario Street ramp, ramp 
B3 (New Ontario Street ramp and Ontario Street). 2. Location 
between railroad and Ontario Street under elevated roadway 
sections. 3. FHWA safety requirements associated with standing 
water, permanent water surface elevation in proximity to the 
traveling public will need to be addressed. 

Exfiltration Trench 
(ExT)

No

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes/Limited No

Drainage area contains the following ramps - B5, J1, J3, H4, H5, 
H6. East 14th Street realignment through the Central Interchange. 
Potential locations within drainage area include: 1. E. 14th. Street 
local road system. 2. Project design engineer will need to work 
with the City of Cleveland to locate, design and O/M these BMPs 
for city streets within drainage area. 3. Section designer will need 
to  address runoff discharge locations. 4. Ramps in this drainage 
area are elevated and ExT's should be located on non elevated 
sections.

Manufactured 
Treatment Devices

Identified as limited for this drainage area No Identified as limited for this drainage area Yes/Limited

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

No Requires reserved area from 15' x 30' to 25' x 37' limited or no 
reserved footprint space is available.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area. Yes/Limited No

Potential vegetated swale locations within the drainage area 
include: 1. Toe of the slope areas for the elevated ramps. 2. 
Project design engineer will need to address runoff discharge 
locations. 3. Local road grid (E. 14th. Street) roadside ditches 
associated with the realignment of E. 14th. Street. 3. Project 
design engineer will need to work with the City of Cleveland to 
locate, design and O/M these BMPs for city streets within 
drainage area. 

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes No No

Potential locations include: 1. Open space between ramps B5 and 
J3. 2. Space between ramps B5 and under elevated ramp J1. 3. 
Between ramp H4 and relocated E. 14 the. Street. 4. North of 
ramp H6 where existing ramp has been vacated and removed. 5. 
FHWA safety requirements associated with standing water, 
permanent water surface elevation in proximity to the traveling 
public will need to be addressed. 6. Project design engineer will 
need to address runoff discharge locations.

Exfiltration Trench 
(ExT)

Option 1 - ODOT stormwater runoff to remain connected to local collection 
system. Project design engineer will need to determine runoff volume for 
existing and proposed ODOT project areas and work with the City of 
Cleveland and NEORSD to determine if local collection system can accept 
the increase in flow.  Option 2 - ExTs are designed to be installed where 
space is limited, little elevation change and shoulder widths will allow ExTs 
to be constructed up against curb and gutter sections or Jersey barrier 
wall sections. In addition, traffic can be maintained during maintenance. 
These BMPs are to be outletted into the downstream storm sewer catch 
basin or manhole.

Yes No No

Project design engineer will need to work with the City of 
Cleveland to evaluate drainage options which include BMP types, 
drainage design alternatives which would allow ODOT to 
separate storm water runoff from city raodway drainage and local 
collection systems, the following are options to be considered 
during design:: Option 1 - Remain connected to local collection 
system and perform necessary runoff collection system capacity 
analysis and system modeling.  Option 2 - Potential Locations 
within drainage area include: a. I-77 NB/SB mainline inside or 
outside shoulder areas. b. Non-elevated portions of ramps H1, 
H2 and H3 (I-77 NB). c. Project design engineer will need to 
address discharge locations. d. Project design engineer will need 
to work with the City of Cleveland staff should connections to 
local storm sewer be proposed.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37' I-77 median 
area are estimated to not be wide enough for the reserved area 
footprint. Potential locations within the drainage area include: 1. 
Non-elevated portions of ramps H1, H2 and H3. 2. Outside 
shoulder areas for I-77 NB/SB mainline.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area. Yes/Limited No

Potential vegetated swale locations within the drainage area 
include: 1. Toe of the slope areas for the elevated ramps ( H2 and 
H3). 2. Toe of slope for ramp H1 west side of ramp. 3. E. 30th. 
Street between Woodlawn and Orange Ave. - Project design 
engineer to consider modifying local street curb and gutter desing 
to allow this BMP. 4. Project design engineer will need to address 
runoff discharge locations. 5. Project design engineer will need to 
work with the City of Cleveland to locate and design these BMPs

Note: If roadway drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland and NEORSD is recommended.

77-B

77-A

Interstate 77 - PID Numbers 80406, 13567, 82338

CI-D
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes No No

Potential locations include: 1. Open space between ramp H1, 
Woodland Ave. and ramp H2. Existing ramps have been removed 
in this area.  2. Between I-77 NB, Woodland Ave and E. 22nd. 
Street. 3. Between I-77 SB, E. 30th. Street and ramp J4. This 
area has been 4. FHWA safety requirements associated with 
standing water, permanent water surface elevation in proximity to 
the traveling public will need to be addressed. 5. Project design 
engineer will need to address runoff discharge locations.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Potential Locations within drainage area include: a. I-77 NB/SB 
mainline inside or outside shoulder areas. b. Non-elevated 
portions of ramp J5 (I-77 SB). c. Project design engineer will need 
to address discharge locations. 

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37' I-77 median 
area are estimated to not be wide enough for the reserved area 
footprint. Potential locations within the drainage area include: 1. 
Between I-77 SB and ramp J5. 2. I-77 SB mainline outside 
shoulder area.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area. Yes/Limited No

Potential vegetated swale locations within the drainage area 
include: 1. Toe of slope areas associated with ramp J5 and I-77 
SB mainline. 2. Project design engineer will need to address 
discharge locations.

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes No No

Potential locations within drainage area include: 1. Space 
between I-77 SB and ramp J5. 2. FHWA safety requirements 
associated with standing water, permanent water surface 
elevation in proximity to the traveling public will need to be 
addressed. 3. Project design engineer will need to address runoff 
discharge locations.

Exfiltration Trench 
(ExT)

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes

ExTs are not recommended for any elevated structures. The 
ExTs could be incorporated into local roads impacted by the 
project below the bridge structure and would require the City of 
Cleveland to agree to maintain and operate the BMPs on these 
local roads.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.  Elevated 
sections of roadway limit the use of manufactured system. Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37', I-90 elevated 
roadway section, potential locations within drainage area include: 
1. Locate the MTD's below bridge and convey runoff  to BMPs, 
prior to discharge into river. Recommended for north side of river 
only. Should BMP be located off ODOT right of way, Project 
design engineer to work with City of Cleveland staff to identify 
location and runoff discharge points.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No

Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure is the primary rationale for selecting and 
implementation this BMP. These would be implemented below the bridge 
structure and associated with the  local road grids roadside ditches. Yes/Limited  No

Potential vegetated bioswale locations within drainage area: 1. No 
specific locations available on local roads impacted by bridge 
work. 2. Vegetated bioswales are recommended to be used in 
combination with potential detention/retention BMPs 
recommended for use in the right of way area ODOT acquired for 
the new I-90 WB bridge.

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. A.) ODOT has acquired right of way on the east side of the 
Cuyahoga River for the new I-90 WB bridge  B.) Overall bridge drainage 
and runoff should, where practical, be conveyed to the northern side of 
the river to incorporate BMPs and stormwater management controls within 
the right of way acquired. C.) Project design engineer will assess 
feasibility of designing BMPs which will accept runoff from drainage areas 
CI-B and CI-D, innovative and creative uses of this right of way area is 
encouraged for stormwater management. D.) ODOT continues to address 
slope stability issues along the west bank of the Cuyahoga River under 
the Central Viaduct. E) Project design engineer will have to address 
geotechnical issues.

Yes No No

Potential drainage area design comments: 1. BMP footprint size 
is a significant design issue.  2. Elevation issues associated with 
outlet control structures will need to be addressed and evaluated 
during design hydraulic assessment. 3. Frequency of 
maintenance and operation. 4. Access for O/M. 5. Infield area for 
ramp A6 should be considered as a potential location. 6. Project 
design engineer will need to address runoff discharge locations.

Exfiltration Trench 
(ExT)

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes

ExTs are not recommended for any elevated structures. The 
ExTs could be incorporated into local roads impacted by the 
project below the bridge structure and would require the City of 
Cleveland to agree to maintain and operate the BMPs on these 
local roads.

Central Viaduct Bridge - PID Numbers 77332

77-C

CV-A (I-90 WB 
New bridge)
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices. ODOT project 
drainage area encompasses the existing Central Viaduct Bridge which will 
be subject only to a modification of the lane configuration and no new 
impervious area is proposed.  Elevated sections of roadway limit the use 
of manufactured systems.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37', I-90 elevated 
roadway section, potential locations within drainage area include: 
1. Locate the MTD's below bridge and convey runoff  to BMPs, 
prior to discharge into river. Recommended for north side of river 
only.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No

Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure is the primary rationale for selecting and 
implementation this BMP. These would be implemented below the bridge 
structure and associated with the  local road grid and roadside ditches. Yes/Limited  No

Potential vegetated bioswale locations within drainage area: 1. No 
specific locations available on local roads impacted by bridge 
work. 2. Vegetated bioswales are recommended to be used in 
combination with potential detention/retention BMPs 
recommended for use in the right of way area ODOT acquired for 
the new I-90 WB bridge.

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. A.) ODOT has acquired right of way on the east side of the 
Cuyahoga River for the new I-90 WB bridge  B.) Overall bridge drainage 
and runoff should, where practical, be conveyed to the northern side of 
the river to incorporate BMPs and stormwater management controls within 
the right of way acquired. C.) Project design engineer will assess 
feasibility of designing BMPs which will accept runoff from drainage areas 
CI-B and CI-D, innovative and creative uses of this right of way area is 
encouraged for stormwater management. D.) ODOT continues to address 
slope stability issues along the west bank of the Cuyahoga River under 
the Central Viaduct. E) Project design engineer will have to address 
geotechnical issues.

Yes No No

Potential drainage area design comments: 1. BMP footprint size 
is a significant design issue.  2. Elevation issues associated with 
outlet control structures will need to be addressed and evaluated 
during design hydraulic assessment.  3. Frequency of 
maintenance and operation. 4. Access for O/M. 5. Project design 
engineer will need to address runoff discharge locations.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Potential locations with the drainage area include: 1. I-90 WB/EB 
outside shoulder area on non-elevated roadway sections. 2. 
Project design engineer will need to address runoff discharge 
locations.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37',I-90 median 
area estimated to not be wide enough for the reserved area 
footprint. Potential locations within the drainage area include: 1. I-
90 WB/EB outside shoulder area. 2. Project design engineer will 
need to address runoff discharge locations.

Vegetated Bioswales No

Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, the open areas between I-
90 WB and EB between I-90 and the right of way are area the designer 
should consider placement of these BMPs.

Yes/Limited No

Proposed vegetated biofilters: The following areas have been 
identified as having space for these BMP types: 1. Toe of 
foreslope areas associated with I-90 WB/EB. 2. Project design 
engineer will need to address runoff discharge locations.

Extended Detention 
or Retention Basin

No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential areas within drainage area include: None identified.

Exfiltration Trench 
(ExT)

 ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No
ODOT storm water runoff enters the CSO upstream of regulator 
WR-48 (CSO-80).  2. Connect BMP discharge to storm only 
system. 

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Kenilworth Ave. bridge  for the reserved area footprint. No 
space to locate on Kenilworth Ave. overhead bridge area.  
Potential locations: Space between R/W line, I-90 WB/EB and 
either North of South side of Kenilworth Ave.

Vegetated Bioswales No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. Yes/Limited No Potential drainage area locations: 1.No space identified 

Note: If roadway drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland and NEORSD is recommended.

SI-B     
(Kenilworth Ave)

SI-A      
(Between 

Fairfield Ave and 
Keniworth Ave.)

CV-B (I-90 new 
EB bridge)
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential areas within drainage area include: None identified.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No

Potential locations with the drainage area include: 1. I-90 WB/EB 
outside shoulder area on non-elevated roadway sections. 2. 
Project design engineer will need to address runoff discharge 
locations.

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37',I-90 median 
area estimated to not be wide enough for the reserved area 
footprint. Potential locations within the drainage area include: 1. I-
90 WB/EB outside shoulder area. 2. Space between ramp B1 and 
(-90 EB or A7 and I-90 WB. 

Vegetated Bioswales No

Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area, the open areas between I-
90 WB and EB between I-90 and the right of way are area the designer 
should consider placement of these BMPs.

Yes/Limited No

Proposed vegetated biofilters: The following areas have been 
identified as having space for these BMP types: 1. Toe of 
foreslope areas associated with I-90 WB/EB. 2. Project design 
engineer will need to address runoff discharge locations. 

Extended Detention 
or Retention Basin

Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes/Limited No

Potential areas within drainage area: 1. Space between I-90 WB 
and ramp A7. 2. FHWA safety requirements associated with 
standing water, permanent water surface elevation in proximity to 
the traveling public will need to be addressed. 3. Project design 
engineer will need to address runoff discharge locations.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No
Project design engineer will need to work with the City of 
Cleveland to evaluate bridge drainage options.  1) - Connect 
Kennelworth Ave. bridge runoff into local collection system. 

Manufactured 
Treatment Devices

No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited No

Requires reserved area from 15' x 30' to 25' x 37, I-90 median 
area and outside shoulders are estimated to not be wide enough 
under Starkweather Ave. bridge  for the reserved area footprint. 
No space to locate on Starkweather  Ave. overhead bridge area.  
Potential locations: 1. Space between I-90 WB and rampo A7 
under Starkweather Ave. bridge.

Vegetated Bioswales Identified as limited or not feasible for this drainage area No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. No BMP not feasible due to physical and hydraulic constraints Yes Potential drainage area locations: 1.No space identified 

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential areas within drainage area include: None identified.

Exfiltration Trench 
(ExT)

ExTs are designed to be installed where space is limited, little elevation 
change and shoulder widths will allow ExTs to be constructed up against 
curb and gutter sections or Jersey barrier wall sections. In addition, traffic 
can be maintained during maintenance. These BMPs are to be outletted 
into the downstream storm sewer catch basin or manhole.

Yes No No
Project design engineer will need to address runoff discharge 
locations. Project design engineer to check downstream capacity 
of storm sewer system.

Manufactured 
Treatment Devices

Identified as limited or not feasible for this drainage area No

MTDs are useful where space is limited and the primary pollutants of 
concern are particulate in nature. The MTDs are recommended to be 
designed as off line systems. The limited feasibility is associated with the 
frequency of maintenance associated with these devices.

Yes/Limited  No Requires reserved area from 15' x 30' to 25' x 37'. 

Vegetated Bioswales Identified as limited or not feasible for this drainage area No Roadside ditches with minor slopes and space to install a wide shallow 
conveyance structure. For this drainage area - No space identified. No BMP not feasible due to physical and hydraulic constraints Yes Potential Location w/in drainage area: None identified.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland and NEORSD is recommended.

Note: If roadway drainage is tied to local combined system, no BMPs required. Coordination with City of Cleveland and NEORSD is recommended.

Note: If bridge drainage tied to local combined system, no BMPs required. Coordination with City of Cleveland and NEORSD is recommended.

SI-C      
(Between 

KenIiworth Ave. 
and 

Starkweather 
Ave. and below 
Starkweather 
Ave.to Auburn 

Ave.)

SI-D     
(Starkweather  

Ave)

SI-E     (I-71 at 
Jennings 
Freeway)
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Drainage Area BMP Type BMP Selection Rationale
BMP 

Recommended 
(Y/N)

BMP Limited Feasibility Rationale

BMP 
Limited 

Feasibility 
(Y/N)

BMP Not Feasible Rationale
BMP Not 
Feasible 

(Y/N)
Drainage Area and BMP Comments

Table 16 - BMP Recommendations and Selection Rationale Table

Extended Detention 
or Retention Basin

Identified as limited or not feasible for this drainage area No BMP not feasible due to physical and hydraulic constraints No
Detention/retention type controls are very effective when space is 
available to install. For this drainage area space is limited to install this 
BMP type. 

Yes Potential Location w/in drainage area: None identified.

NOTES:
1. Plans showing ramp numbering are included in Appendix Y.
2. * - CI-A is broken into 4 areas for discussion purposes.
3. Urban Design/Aethetics subcommittee considering potential freeway capping, especially between E. 22nd and Euclid Ave.  Freeway caps would significantly impact storm water and BMP design.
BMP Operations and Maintenance resposibilitiy is ODOT's unless mentioned otherwise.
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