
Big Creek Watershed Stormwater Retrofit Ranking Project 
 

Final Technical Report 
Lake Erie Protection Fund SG 409-2011 

 

Friends of Big Creek 

P.O. Box 609272 
Cleveland, Ohio 44109 

Bob Gardin, Project Manager 
 
 

This project was funded through the Lake Erie Protection Fund with matching funds provided by 

the Northeast Ohio Regional Sewer District and Freshwater Future. The LEPF is supported by 

the voluntary contributions of Ohioan who purchase the ñErieéOur Great Lakeò license plate                   

                                              featuring the Marblehead lighthouse. 

 

 
 
 

ABSTRACT 
 

Friends of Big Creek implemented the retrofit ranking project to better select and develop stormwater 

retrofit projects from the 156 potential sites identified in the Big Creek Watershed Balanced Growth Plan. 

The primary goal of the project was to identify optimal stormwater retrofit sites in the watershed that would 

reduce runoff volume; reduce the stormwater peak flow rate; and improve the overall water quality. FOBC 

and its technical advisory committee selected Tetra Tech, Inc. to develop the project and produce a 

technical report. 

The first task of the project included data collection, geographic information system desktop analysis, and 

field reconnaissance. Criteria used to conduct the first level of screening included identifying the drainage 

area, determining what percentage of it is impervious, estimating its pollutant load, and determining the 

site area that can be used to treat the drainage.  

The next task included contacting the property owners, examining detailed site plans and performing field 

assessments on 20 of the top ranked sites. Based on additional criteria including property ownership 

interest, site constraints, and potential as a demonstration project, conceptual plans were developed for 

the three highest ranking sites. The data collected in this project will be used to develop additional sites 

as funding becomes available. To learn more about the project and planning for a second phase, visit: 

friendsofbigcreek.org.  
 

 
  
 

 



 

 
 

INTRODUCTION 
 
 

The Big Creek Watershed Stormwater Retrofit Ranking Project was initiated by Friends of Big Creek to 

complement land use measures identified in the Big Creek Watershed Balanced Growth Plan. The 

community partners in the Balanced Growth Plan include the cities of Brook Park, Brooklyn, Cleveland, 

Parma, and Parma Heights. All data obtained from the retrofit ranking project was to be made available to 

each community. The project was modeled, in part, on a similar project undertaken by the Cuyahoga Soil 

and Water Conservation District for portions of the Euclid Creek and Rocky River watersheds. The Big 

Creek project sought to identify potential stormwater retrofits within the entire 38 square mile Big Creek 

watershed.  

 

Project funding included $15,000 from the Ohio Lake Erie Protection Fund; $5000 from the Northeast 

Ohio Regional Sewer District; and $2000 from Freshwater Future. Upon award of funding for the project, 

FOBC formed a technical advisory committee (TAC) to provide oversight in the development and 

implementation of the project. A representative from each of the following entities formed the TAC: Ohio 

EPA, Cuyahoga Soil and Water Conservation District; Cleveland Metroparks, Northeast Ohio Regional 

Sewer District, Northeast Ohio Areawide Coordinating Agency, Cuyahoga County Board of Health, and 

Cuyahoga River Community Planning Organization/Cuyahoga River RAP. 

 

Through a competitive process, FOBC and its TAC selected Tetra Tech, Inc. as the project consultant, 

with George Remias and Jennifer Olson as the team leaders. FOBC, through its project manager and the 

consultants, selected and FOBC hired a project intern to assist with the overall project, including data 

collection, geographic information system desktop analysis, and field reconnaissance. The project 

produced detailed analysis of the 156 potential stormwater retrofit sites identified in the Balanced Growth 

Plan as well as several others identified through further study and developed conceptual plans for three of 

the highest ranking sites.  

 

Following is the Summary Report for the project prepared by the project consultant, Tetra Tech, Inc., 

followed by a conclusion to this Technical Report. The Summary Report with its appendices can be found 

at friendsofbigcreek.org.  
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SUMMARY REPORT 

Project Purpose________________________________________________________ 

The Big Creek Watershed Stormwater Retrofit Ranking Project (Project) was initiated to help further the 
work completed as part of the Big Creek Watershed Balanced Growth Plan.  The primary goal of this 
project was to in identify the optimal stormwater retrofit sites in the watershed that would achieve the 
following goals: 

Á Reduce runoff volume 
Á Reduce the stormwater peak flow rate  
Á Improve the overall water quality 

 
The Project included three tasks: 

Á Task 1: Preliminary Screening ï Conduct a desktop analysis to rank potential retrofit sites 
identified in the 2010 Big Creek Watershed Balanced Growth Plan. 

Á Task 2: Field Assessment and Priority Ranking ï Conduct a field assessment for 20 to 30 
potential retrofit sites, then rank the sites based upon additional criteria.  

Á Task 3: Conceptual Design and Cost Estimates ï Prepare conceptual designs and cost 
estimates for up to four sites. 

 
This memorandum briefly summarizes the scope and findings during each of the three tasks of the 
project, as well as some suggested next steps to further support the overall goals of the Project.    

Background___________________________________________________________  

At nearly 39 drainage square miles, the Big Creek watershed is one of the most urbanized and 
impervious tributaries to the Cuyahoga River. A total of six percent (2.5 square miles) of open space 
remains within this watershed. The Big Creek watershed encompasses the seven communities as shown 
in Figure 1.  
 
Along the nearly 12 miles of stream length, Big 
Creekôs original drainage pattern, wetlands, 
floodplain, and riparian areas have been severely 
altered and replaced with concrete lined 
channelized streams, long culverted segments, 
spillway structures, significant development and 
encroachment within the floodplain. 
Consequently, the surface runoff has increased in 
total volume, peak rates, and pollutant loads while 
groundwater recharge and base flow conditions 
have decreased.  
 
In 2006, Friends of Big Creek (FOBC), with 
support from the Cuyahoga River Community 
Planning Organization, developed a Balanced 
Growth Plan Big Creek Watershed. The plan 
discusses that a conservation or restoration 
strategy can include implementation of structural 
(e.g., stormwater basin) and non-structural (e.g., 
preservation) practices to improve stream health 
and reduce erosion and stormwater runoff. It also 
goes on to suggest that structural restoration 
practices such as stormwater retrofits are more 
effective in urban watersheds such as Big Creek.  
 

Figure 1. Big Creek Watershed  (Big Creek 
Watershed Balanced Growth Plan, 2010) 
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As part of the 2010 Big Creek Watershed Balanced Growth Plan, 156 potential retrofit sites were 
identified and organized into four categories: 

Á 69 Large parking lots > 5 acres 
Á 35 Modified existing dry basins  
Á 46 New storage below outfalls 
Á   6 Storage areas at highway interchanges 

 
Task 1: Preliminary Screening____________________________________________ 

Task 1 primarily focused on conducting a GIS desktop analysis of the existing 156 potential stormwater 
retrofit sites and identifying the top 20 to 30 sites. Because the Big Creek Watershed Balanced Growth 
Plan already conducted a desktop GIS analysis to identify 156 potential stormwater retrofit sites, 
additional criteria were defined under Task 1 to further screen the sites. 
 
The Task 1 criteria used to conduct the desktop GIS analysis included: 

Á Drainage Area ï area that drains to a retrofit site 
Á Impervious Area ï impervious area within the drainage area 
Á Estimated Annual Total Suspended Solids (TSS) Loads ï estimated pollutant load within the 

drainage area 
Á Treatment Area ï area at the retrofit site that can be used to treat from the contributing 

drainage area 
 
Each criterion was defined for each site using available GIS data. The drainage area was calculated 
using available GIS data sets including the 2006 Cuyahoga County topographic and aerial photo data,  
Northeast Ohio Regional Sewer Districtôs (NEORSD) and available municipal stormwater GIS datasets, 
NEORSDôs RIDE Study Big Creek watershed model catchments, and best professional judgment. Figure 
2 shows an example of a drainage area delineated for one of the sites.  
 
Impervious area was estimated within the drainage area by using NEORSD impervious data for the Big 
Creek watershed. Estimated annual TSS loads were estimated for each land cover type using unit area 
loadings as summarized in Figure 3 which also presents the land cover in the watershed.  
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Figure 2. Drainage area delineation example. 
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Figure 3. Land cover categories and annual TSS load estimates (land cover data provided by 
Cuyahoga County, TSS loading rates provided by Pollutant Removal Database, 2

nd
 Edition, 2000). 
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The treatment area was calculated by looking at the available parcel area and defining the area that could 
be used for treatment. Some key assumptions included: 

Á 50 percent of the parking lot impervious area could be retrofitted  
Á 50 percent of existing detention ponds could be optimized for on-site treatment, since the 

level of treatment provided by the pond was unknown 
 
The six storage areas at highway interchange retrofit sites are owned by ODOT. ODOT was contacted to 
determine level of interest in participating in any retrofit projects and it was determined that the sites in the 
Big Creek watershed were not a high priority for ODOT nor was there interest in pursuing a stormwater 
retrofit at these locations. The six sites were further excluded from consideration as Task 2 sites.  
 
During the Task 1 evaluation, it was commonly noted that there was more than one potential retrofit on a 
parcel, (see Figure 4 for examples). In these cases, the overall site was evaluated in place of the specific 
stormwater retrofits.  
 

 

Figure 4. Example of locations that have multiple stormwater retrofit sites. 
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Each site was evaluated and ranked based on the Task 1 criteria. Two separate scenarios were 
evaluated under Task 1 including: 

Á Scenario 1: Equally weight the four criteria 
Á Scenario 2: Equally weight three criteria excluding drainage area 

 
A second scenario was considered in addition to Scenario 1 since both drainage area and impervious 
area are indicators of runoff volume and peak flow rate, so considering both was considered potentially 
skewing the site rankings to those two water quantity-based criteria, while minimizing the water quality 
and treatment capacity criteria. However, the site rankings had minor variation between the two 
scenarios. Sites were ranked from first to last, with the highest ranking sites having the highest combined 
ranking of runoff volume, peak flow rate, and pollutant load, while providing the largest area to treat the 
runoff.   
 
Figure 5 presents the results of Task 1 site ranking and Appendix A includes the tabular results. The top 
28 potential stormwater retrofits (within 16 sites due to multiple potential stormwater retrofits being on the 
same parcel for a few locations) were chosen for further evaluation under Task 2. Additional information 
on Task 1 is described in the FOBC Big Creek Watershed Stormwater Retrofit and Ranking Project 
memorandum titled: ñGIS Data Needsò.  
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Figure 5. Task 1 site rankings. 

 


