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REQUEST FOR PROPOSAL 

 

For 

 

PROFESSIONAL QUALIFICATIONS 

 

 

RECONSTRUCTION OF COCHRAN ROAD 

STATE ROAD TO CAVALIER TRAIL 
 

 

I. INTRODUCTION 

 

The City of Cuyahoga Falls proposes the reconstruction of Cochran 

Road from State Road to Cavalier Trail.  Cuyahoga Falls must prepare 

project construction documents for said construction. 

 

Cuyahoga Falls requests proposals to prepare preliminary and final 

design construction documents and all document preparation 

associated therewith. 

 

II. BASIC SCOPE OF SERVICES 

 

The basic scope of services shall include providing tools, materials and 

labor to perform the following work: 

 

It is anticipated the project will include centerline and right-of-way 

survey, field location survey, new typical pavement section, storm 

sewers as required and integration of previously designed sanitary 

sewers. 

 

It is anticipated the improved road will be designed to accommodate 

truck traffic, and closely match the typical sections which were 

completed near the eastern end of the roadway.  Special 

consideration should be given to alleviating flooding concerns that are 

common in this area, as identified in the October 2018 Drainage Study 

(attached).  Also included are plans from previous projects on this 

road, including roadway and utility improvements/extensions. 

 

The work shall be in two (2) phases.  Phase One will include preliminary 

drawings, meetings with City personnel for comments and estimate of 

probable cost.  Phase Two shall be submittal of final construction 

drawings in a format suitable for bidding purposes by the City, 
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including but not limited to, construction drawings, specifications, bid 

quantities and estimate.  The final submittal shall address all comments.  

The work shall include but is not limited to: 

 

A. Prepare centerline layout drawings based on previous surveys and 

design work, supplemented as needed by field surveys plus any 

proposed right-of-way acquisitions.  At this time the Consultant shall 

recommend to the City a proposed typical pavement section that 

is in keeping with the character of the area and stays within existing 

right-of-way and budget. 

 

B. Prepare plan and profile sheets for the reconstruction of Cochran 

Road as a two-lane facility. 

 

C. Prepare plans to extend Summit County sanitary sewer on 

Cochraod Road to State Road. 

 

 

 

III. GENERAL PROJECT PARAMETERS 

 

1. Design 

 

All design and drafting work shall be performed in accordance with 

Ohio Department of Transportation (ODOT) for review and approval 

by the City. 

 

2. Progress Documents 

 

Submit three (3) interim sets of documents to the City. 

 

3. Governmental Approval 

 

Submit one (1) complete set of plans to all utility companies within 

the project area and revised in accordance with their comments.  

A letter from each utility acknowledging acceptance of the 

improvements shall be submitted to the City. 

 

IV. OBJECTIVE 

 

The objective is to request a Statement of Qualifications (SOQ’s) to 

select a qualified engineering firm to complete the engineering 

services required to design and prepare construction documents for 

the reconstruction of Sourek Trail.  Because the services are 
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professional services, because qualified consulting engineering efforts 

could reduce the overall project cost and because the quality of the 

public improvements depends on the qualifications of the consultant, 

selection of the engineering consulting firm will be based upon a 

predetermined set of weighted criteria. 

 

V. EVALUATION CRITERIA 

 

The following are the primary evaluation criteria the City plans to utilize 

to select the best-qualified firm.  In addition to the evaluation criteria, 

the city will be looking at design and engineering experience in 

roadway design.  Selection is very subjective in many areas and the 

decision of the City Administration will be final and not subject to re-

evaluation by the firms submitting a Statement of Qualifications. 

 

 Responsibility and stability – such considerations as length of time 

firm has been in business, length of time principals have been 

with firm, financial responsibility, professional liability coverage, 

etc. 

 Experience – such considerations as other similar projects 

completed by the firm, similar design projects completed by key 

personnel of the firm, support staff abilities, range of in-house 

capabilities, etc. 

 Location – Such consideration as location of firm’s office that will 

be responsible for project coordination, previous work in the 

general geographic area, key project personnel office location, 

etc.  Lower project costs should result if limited travel expenses 

are required and better communication can be maintained 

which should result in a higher quality project. 

 Quality of work – Such considerations as adequateness of 

material supplied to permit evaluation, evaluation, quality of 

presentation, cooperation, concern, etc. 

 Time schedule and anticipated man-hours to complete the 

project. 

 

The City will accept SOQ’s until 4:00 p.m. Wednesday February 9, 2022.  

Consultants must submit their SOQ’s electronically to the City of Cuyahoga Falls 

Engineering Department Email, at Engineering@cityofcf.com.  The subject line of 

the email should read “Statement of Qualifications for Professional Engineering 

Services, Design of the Reconstruction of Cochran Road.” 

 

 

 

mailto:Engineering@cityofcf.com
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The City retains the option of rejecting or accepting any Statement of 

Qualifications.  Should a firm be selected and the City can not negotiate a 

contract with the selected firm ranked best qualified, the City shall inform the 

firm in writing of the termination of negotiations and enter into negotiations with 

the firm ranked next best qualified.  If negotiations again fail, the same 

procedure shall be followed with each next best-qualified firm selected until a 

contract is negotiated.  However, the City retains the right to reject all SOQ’s 

and initiate the process of obtaining SOQ’s from qualified engineering firms at a 

later date. 

 

VI. Statement of Qualifications 

The specific format of the Statement of Qualifications (SOQ’s) shall be per the 

responding firm’s judgment.  However, shall include the following data: 

 

1. Two-page project summary narrative defining the firm’s 

interpretation of the scope of the project and approach to 

engineering and design. 

2. Project personnel organization. 

3. Firm Profile. 

4. Principal Profile. 

5. Technical Expertise Profile. 

6. General anticipated project schedule or time line. 

7. General anticipated man-hours to complete the project based on 

past experience. 

8. Additional pertinent information   

 

The City requests that, in addition to a general list of representative projects, 

responding firms select one or two of its completed projects of similar size and 

scope.  The selected project shall be a project that has been completed for at 

least three years but no more than five years.  A detailed description of services 

rendered, the name, mailing address and phone number of the client’s project 

manager, and the name and mailing of the general contractor. 

 

The responding firms are also requested to provide a proposed project team 

that will most likely work on this project.  Members should include personnel from 

the partner down to the engineer-in-training level.  Sub-professional: level 

employees not providing a significant role on the project do not need to be 

included. 

 

A resume of each member of the team is needed and should detail relevant 

experience, length of service with the firm, educational background, and 

professional background.  Sub-consultant’s roles on the project should also be 

listed. 
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VII. INTERVIEWS 

 

The City reserves the right to conduct face-to-face interviews with any, all, or 

none of the responding firms.  In the event the City selection committee deems 

interviews necessary to select the best firm, the City will establish a meeting at a 

mutually acceptable time at City office.  The City selection committee will meet 

key members of the firm’s proposed project team.  It shall be the selection 

committee’s sole decision on whether any interviews are held and with which 

firms interviews are held. 

 



Engineering Design Services to Reconstruct Cochran Road

EVALUATION                                      

CRITERIA
Max Points

Fi
rm

 A

Fi
rm

 B

Fi
rm

 C

Fi
rm

 D

Fi
rm

 E

Fi
rm

 F

Section 1 - Min Qualifications

   Prequalification Met Yes/No

Section 2 - Firm's Experience 30

Section 3 - Staff Experience

   Project Manager 20

   Support Staff 20

Section 4 - Primary Firm Location 10

 

   Project Schedule 20

 

TOTAL 100 X X X X X X





































w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



w
oh

lw
en

d
en

gi
ne

er
in
g 

gr
ou

p



 

 

 

 

 

 

 

 

City of Cuyahoga Falls 

MUD BROOK TRIBUTARY DRAINAGE STUDY 

 

 

 

 

 

 

 

 

 
REPORT AND APPENDICES 

 

 

PREPARED BY 

 

 
450 Grant Street 

Akron, Ohio 44311 

 

OCTOBER  2018 



MUD BROOK TRIBUTARY DRAINAGE STUDY 

CITY OF CUYAHOGA FALLS 

 Page 1 

Table of Contents 
I EXECUTIVE SUMMARY .......................................................................................................................... 3 

II EXISTING CONDITIONS .......................................................................................................................... 7 

Research, Field Review, and Mapping ...................................................................................................... 7 

Existing Culverts, Storm Sewers, and Outfalls ........................................................................................ 12 

Field Reconnaissance .............................................................................................................................. 13 

Stakeholder Participation ....................................................................................................................... 13 

Existing Stormwater Basins ..................................................................................................................... 14 

Basin at 150 Marc Dr (17a) ..................................................................................................................... 15 

Basin at 120 Marc Drive (17b)................................................................................................................. 18 

Hydrologic and Hydraulic Modeling Approach ....................................................................................... 20 

Hydrologic Modeling Data ...................................................................................................................... 20 

Hydraulic Modeling Data ........................................................................................................................ 21 

     City Stormwater Policy…………………………………………………………………………………………………….………………..22 

III PROPOSED ALTERNATIVES .................................................................................................................. 23 

Immediate ............................................................................................................................................... 24 

Short Term .............................................................................................................................................. 29 

Long Term ............................................................................................................................................... 34 

V CONCLUSIONS AND RECOMMENDATIONS ......................................................................................... 36 

 

 

 

 

  



MUD BROOK TRIBUTARY DRAINAGE STUDY 

CITY OF CUYAHOGA FALLS 

 Page 2 

Appendices 

 

Appendix 1 FEMA Flood Insurance Rate Maps 

     

Appendix 2 Soils Report 

 

Appendix 3 Photo Logs 

 

Appendix 4 120/150 Marc Drive Existing Basin Review 

 

Appendix 5 Hydrologic and Hydraulic Modeling  

 

Appendix 6 Premier OEM Proposed Basin Review 

 

 



MUD BROOK TRIBUTARY DRAINAGE STUDY 

CITY OF CUYAHOGA FALLS 

 Page 3 

I EXECUTIVE SUMMARY 
 

Environmental Design Group (EDG) conducted a drainage study for the Mud Brook Tributary that flows 

between the Dales of Northampton and North Point at Hunter’s Crossing, as shown on Figure 1. During 

the Mud Brook Greenway and Trail Plan public meetings, this area was identified as having multiple 

flooding events that have increased over time causing erosion as shown on Figures 2 and 3. The goals of 

the project were to identify and delineate the drainage areas to known problem areas within the study 

areas, perform a planning level hydrologic and hydraulic analysis of these areas, and identify 

opportunities that could potentially alleviate known flooding and erosion issues within the delineated 

capture areas. This did not include a detailed analysis of the watershed, but rather a review of known as-

built drawings, county GIS data, and field reconnaissance.  

 

 

 
Figure 1. Project area.  
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Figure 2. 07-23-2015 photo of erosion between North Point and the Dales.  

 

 
Figure 3. 05-22-2015 photo of erosion on Mud Brook main steam north of North Point development.  
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Originally, the study only included the drainage area to Mud Brook via the tributary stream that is 

located between the North Point and The Dales Development (Phase I). This area was identified to be 

approximately 187 acres. During the first public meeting for the project, it was identified that the 

northern portion of North Point was also being affected by flooding. This northern portion was added to 

the study area (Phase II). Phase II included drainage areas discharging to the grassy swale located at the 

north edge of the North Point at Hunters’ Crossing housing development and the potential areas that 

discharge to the 42-inch storm sewer outfall near the southern end of Cavalier Trail. This area was 

identified to be approximately 61 acres.  

 

The tasks completed for the study included the following:  

 

• Attend several meetings with the City of Cuyahoga Falls and other key stakeholders throughout 

the project, including two public meetings, to adequately understand flooding concerns and 

obtain concurrence of the plan by the long-term implementers – private and public. Many of the 

flooded or eroded areas are located within private property. 

 

• Collect known existing data and perform minor field reconnaissance of the project area. EDG 

worked with the City Engineer to gather information on existing basins located in the drainage 

area, including review of as-built drawings (if existing) and comparison of the drawings to the 

basins. EDG also reviewed Federal Emergency Management Agency (FEMA) flood mapping. Field 

survey was not performed.  

 

• Evaluate data of the project area for existing conditions and for flood mitigation at a conceptual 

planning level using hydrologic and hydraulic modeling software. Refine the model for preferred 

alternatives based on comments received and additional field investigation. 

 

• Prepare a list of alternative improvements identified and categorize them as either public or 

private improvements and either immediate, short term, or long-term improvements. A 

preliminary construction cost opinion was developed for each improvement. Additional land, if 

needed, for the improvements either as easement or right-of-way was identified. 

 

• Document findings and alternatives into a report to assist the City and stakeholders with funding 

applications and a roadmap for flood reducing implementation. This report includes background 

information, an overall master plan of all improvement alternatives, color graphic illustrations of 

recommended site improvements, prioritization/phasing plan of the proposed improvements, 

and conceptual construction cost opinions broken into implementable phases including separate 

costs for key items.  

 

Recommendations from the process are summarized as follows: 

 

• The City should update their stormwater policy to a stormwater code and include specific 

modeling criteria for the Mud Brook Watershed. The City can utilize the hydrologic and hydraulic 

model created for this project to evaluate any development in the tributary watershed. 

 

• Private property owners and the City should protect and enhance existing riparian vegetation. 

 

• Private property basins should be restored to promissory storage volumes. 
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• Construct some of the recommended improvements found in Section III. After each 

improvement is constructed, the City shall rerun the model with the new project, including any 

new development, to identify the next recommended project(s) to control flooding. 

 

The City will determine which improvements will be carried to design and construction. Note that any 

work within the confines of Mud Brook or Mud Brook Tributary that requires the disturbance of any 

earth will most likely require coordination and possibly a permit from the US Army Corps of Engineers 

and/or the Ohio EPA as they have jurisdiction over these waters. Channel improvements are typically 

given more favor with these agencies if they include stream restoration components such as improved 

sinuosity of the channel, floodplain connectivity, and the addition of riffles and pools.   
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II EXISTING CONDITIONS 
 

Research, Field Review, and Desktop Mapping 

The studied drainage areas are contained within Cuyahoga Falls as shown in Figure 4. The Phase I study 

area had a total drainage area of 187 acres and contained approximately 3,900 LF of stream (tributary) 

that discharged directly to Mud Brook. The Phase II drainage area was identified to be approximately 61 

acres and eventually drains to Mud Brook. Currently this flow enters Mud Brook through an existing 

ditch within the North Point development, a 42-inch culvert pipe along Cavalier Trail and sheet flow. 

  

 
Figure 4. Overall drainage areas. 

 

Per Chapter 1125, Stream Corridor Protection, of the City of Cuyahoga Falls Code of Ordinances, the 

Mud Brook Tributary is classified as a Type II stream (stream with drainage area greater than 32 acres 
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and up to 0.5 square miles). In accordance with Table 1125-22 of the code a total buffer area for a Type 

II stream is 50 feet on both sides. The 42-inch culvert draining the Phase II drainage area is not a stream, 

therefore does not have riparian setbacks. However, the Mud Brook (25.8 square miles) itself is a Type 

IV stream corridor with a 100-foot buffer each side (measured from the ordinary high-water mark). 

 

A review of the Federal Emergency Management Agency’s (FEMA) flood maps showed that the study 

areas were not within an area that is mapped by FEMA. FEMA Special Hazard Flood Areas are shown in 

Figure 5 and can be found on FEMA Federal Insurance Rate Map (FIRM) Panel Number 39153C0120F, 

effective date 4/19/2016., included in Appendix 1 As shown in the FEMA flood maps, the culvert under 

Bath Road hydraulically restricts flow from the tributary from conveying further downstream. The three 

dams at Mill Pond also contribute to this back up. Furthermore, the storage capacity of Mill Pond is 

currently greatly reduced due to sedimentation. 

 

 
Figure 5. FEMA flood zones. 
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Information regarding potential wetlands was obtained from the National Wetland Inventory (NWI). 

3.88 acres of potential emergent (PEM) wetlands and 0.92 acres of potential forested (PFO) wetlands 

were discovered in the Phase I drainage area, mainly adjacent to the tributary, and 0.91 acres of PEM 

wetlands were discovered within the Phase II drainage area, just north of Cochran Road, near 150 Marc 

Dr. as shown on Figure 6. Wetland delineation was not included in the study scope of work. 

 

 
Figure 6. Potential wetlands. 

 

Parcel ownership and land classification data for the study areas and surrounding areas were obtained 

from the Summit County’s online GIS program and land classification was mapped in Figure 7. The upper 

half of the Phase 1 drainage area primarily consisted of commercial development with some residential 

properties, while the lower half of the watershed contains mostly residential properties. The Phase II 

drainage area is heavily developed with commercial and industrial land use, but also contains some 

residential properties. The majority of the residential properties located adjacent to Cochran Rd are very 

low-density with large grassy or wooded areas, while the smaller residential lots are very high-density 
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with very little open space. There were determined to be only two properties (Parcel IDs 3501727 and 

3502065) within the Phase I drainage area that are owned by the City of Cuyahoga Falls, which are 

located at the southeastern corner of where State Rd and Cochran Rd intersect. The property to the 

south already contains a building, but the property to the north could potentially be utilized for 

stormwater storage.  The city also owns property along Mud Brook, outside and upstream of the study 

area. 

 

A large portion of this drainage area was previously a part of Northampton Township and was annexed 

into Cuyahoga Falls in 1986. Many of the current land uses and development represents those township 

regulations.  Currently, most of the drainage area is zoned Employment District (E-1) and Manufacturing 

(M-1 & M-3). Typically, employment and manufacturing districts have 50% more impervious surface 

compared to residential land use.  

 

 
Figure 7. Land Use Classification 
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Information regarding the soils within the study areas was obtained from the web soil survey develop by 

the United States Department of Agriculture Natural Resource Conservation Service (NRCS) and is 

included in Appendix 2. Both Phase I and Phase II study areas primarily contained silt loam soils and are 

designated within hydrologic soil group (HSG) D. Soils of this type have very slow infiltration rate and 

high runoff potential. The exception to this is the lower portion of the tributary channel, which is a Holly 

Silt loam with a HSG of C/D. Therefore, infiltration practices will not be as effective as attenuation 

practices for controlling flooding events.  
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Existing Culverts, Storm Sewers, and Outfalls 

 

Figure 8 depicts the storms sewers, culverts, and outfalls within the vicinity of the study area. Major 

outfalls that were identified within the study areas included the existing 36” storm sewer at State Rd, 

the 42” storm sewer outfall at Cavalier Trails, and the 18” outfall that drains the swale located behind 

the residences located north of River Rock Dr. of the North Point at Hunters’ Crossing development. 

Four major culverts were identified within the Phase I study area and were all located within the vicinity 

of the tributary. Only one small roadway culvert was found within the Phase II study area at Cochran Rd.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Culverts, Storm Sewers, and Outfalls 
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The storm sewers were used to help delineate the watershed boundaries; however, they generally were 

not analyzed in detail in the hydrologic and hydraulic model. The exception was the existing storm sewer 

system for the existing 42” outfall to the Cavalier Trail, which was modeled for this project to see if 

additional capacity was available in the system. Existing storm structure types, rims, inverts, and pipe 

connections/configurations were determined using record drawings provided by the City of Cuyahoga 

Falls and by field investigations. Pipe sizes, inverts, and material types were also determined from record 

drawings and/or field observations.  

 

Field Reconnaissance  

 

EDG performed limited field review of the Phase I and Phase II drainage areas. The purpose of the field 

review was to identify the potential of existing basins and drainage channels that could be improved in 

order to mitigate flooding and erosion concerns. Site visits were performed on August 2, 2017, 

September 14, 2017, June 5, 2018, July 31, 2018, and August 2, 2018. During the field reviews, the 

following information was observed: 

• Basin compliance with as-built drawings, if available (a survey was not performed, and 

reconnaissance was performed from city access) 

• Basin condition (e.g. maintenance), if observable (a survey was not performed, and 

reconnaissance was performed from city access) 

• Channel Shape 

• High water marks (elevation not taken in field) 

• Evidence of water overflowing channel  

• Channel erosion 

• Culverts 

• Obstructions 

 

Mud Brook Tributary is an intermittent stream throughout most of the project area. There are sections 

with rocky and/or sediment laden beds, sections with standing water, sections with negative slopes 

(sloped to drain upstream, not downstream), and sections where the channel is not identifiable. The 

channel shape varied greatly along the entire length. Channel side slopes contrasted from sharp upright 

cutbanks to gently sloping banks, which made it difficult to identify the top of bank. The width of the 

channel bed varied. Throughout wooded areas, there were obstructions within the stream typically 

made up of fallen trees, leaves, debris, and rocks. In general, the stream channel was connected to a 

floodplain except in culverted areas. 

 

Within southern sections of the tributary, there are large areas of floodplain denuded of vegetation or 

consisting of mown lawn. Riparian vegetation provides for increased flood control through root uptake, 

reduced erosion, and increased stream channel flow. These alterations increase erosion, decrease flood 

control and exacerbate sedimentation in Mill Pond. Photographs taken during field reviews are included 

in Appendix 3. After the detention basin photos, the tributary photos begin at the culvert under Hunter 

Parkway and move upstream. 

 

Stakeholder Participation  

 

EDG met with stakeholders for this project on numerous occasions to obtain more information and to 

share interim results of the study. EDG met with City officials on September 5, 2017, City officials and 

residents on November 17, 2018, City officials on March 14, 2018 and July 15, 2018, and with 
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commercial property owners on July 30, 2018 and August 16, 2018. A public meeting was held on 

October 4, 2017. Additionally, the City of Cuyahoga Falls also met with property owners and 

stakeholders on numerous occasions without EDG. 

 

Existing Stormwater Basins 

 

A total of 20 stormwater basins were investigated during this study and 14 of those basins were 

included within the hydrologic and hydraulic model. Figure 9 shows the locations of these basins and 

Table 1 summarizes the basins modeled for this study. Two basins were identified to be in 

noncompliance with their as built drawings. The details of this are describe later in this section and in 

Appendix 4. Photographs of the remaining basins included in the field investigations are included in 

Appendix 3. 

 
Figure 9. Existing Stormwater Basins  
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Model ID Address (Parcel ID) Model ID Address (Parcel ID) 

3 3457 State Road (3505280) 12 3934 State Road (3500841) 

6 3499 State Road (3500776) 13 45 Chart Road (3506108) 

8 3566 State Road (3504008) 15 (3505937) 

9 3624 State Road (3501097) 16 60 Marc Drive (3504532) 

10 (3506199) 17a 150 Marc Drive (3506220) 

11a (3501299) 17b 120 Marc Drive (3506221) 

11b (3501301) 20 70 Marc Drive (3506460) 

Table 1. Existing Stormwater Basin locations 

 

Basin at 150 Marc Dr (17a) 

A field review was performed for the existing basin at 150 Marc Dr. Upon arrival to the site, it was noted 

that the basin had a permanent pool of water (Figure 10). Drawings provided by the City identified the 

basin as a dry basin. After visual inspection of the basin’s outlet structure, it appeared that structure was 

not constructed as per plans. The water quality volume (WQv) orifice in the outlet structure was 

completely submerged with a permanent pool of water observed at the invert of what the detention 

orifice (determined due to its pipe size) shown in Figure 11. The invert of the outlet pipe was 

constructed at a higher elevation than the invert of the WQv orifice. Therefore, it was suspected that 

the basin was not constructed properly or not functioning properly. Measurements were taken from the 

permanent pool to the rim of the overflow structure (Figure 12) and of the detention orifice diameter 

(Figure 13) for reference.  

 

 
Figure 10. Existing Detention Basin at 150 Marc Dr.  
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Figure 11. Submerged WQv Outlet 

 

 
Figure 12. Measuring Elevation Difference (~1.83 ft) between Permanent Pool and Basin Overflow  
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Figure 13. Measuring Detention Orifice Diameter (~9.5 in) 

 

After the field visit, preliminary calculations were performed to calculate the water quality, detention, 

and total basin storage volumes provided by the as built basin drawings versus the constructed basin. A 

summary of the calculations is shown in Table 2. The calculations were performed using the previous 

field measurements in conjunction with 2015 aerial imagery and contours developed from 2015 LIDAR. 

The permanent pool was determined to be approximately 15,630 SF and intersected the LIDAR data at 

an elevation of 1013.00. Based on field measurements, the overflow rim of the outlet structure was 

constructed 1.83 ft above the permanent pool (1014.83). LIDAR data indicated that the emergency 

spillway was constructed at approximately 1015.00, which is only 0.17 ft above the rim of the overflow.  

As shown in Table 2, the promissory volumes as per the plans are greater than the constructed basin. It 

is recommended that these promissory volumes of the basin be restored. 

 

 

Storage component 
Promissory volume (CF) as per 

the recorded Stormwater Report 

Volume provided (CF) as 

per preliminary calculations 

Total WQv 8,866 0 

Total volume to overflow rim 40,307 31,546 

Total volume to emergency 

spillway 

49,590 34,778 

Table 2. Comparison of Provided Volume vs Promised Volume 
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Basin at 120 Marc Drive (17b) 

 

A field review was performed for the existing basin at 120 Marc Dr. (Figure 14). It was observed that the 

existing basin contained dense vegetation and that sediment was blocking the inlet and outlet pipes of 

the basin (Figures 15 and 16). The basin constructed at 150 Marc Drive relied upon the functionality of 

this basin. Based on these current observations, it is possible that stormwater from this development 

could be entering the adjacent basin untreated and undetained, which could negatively affect the 

observed performance of the basin at 150 Marc Dr. (17a). It is recommended that this basin also be 

repaired to promissory storage volumes. 

 

 
Figure 14. Existing Detention Basin at 120 Marc Dr. 
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 Figure 15. Clogged Inlet Pipe 

  

 
Figure 16. Clogged Outlet Pipe 
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Hydrologic and Hydraulic Modeling Approach 

 

The existing conditions hydrologic and hydraulic (H&H) model was created using the U.S. Environmental 

Protection Agency Stormwater Management Model (SWMM) version 5.1. Detailed calculations may be 

found in Appendix 5. 

 

Hydrologic Modeling Data 

 

Type II 24 hr SCS design storms were used for this project. Rainfall data for each design storm was 

obtained from the National Oceanic and Atmospheric Administration (NOAA) partial duration frequency 

server. This cumulative precipitation data was input into the SWMM model at 10-minute intervals. 

Models were run for the 1, 2, 5, 10 and 25-year storm events. The study areas were divided into a total 

of 27 subcatchments for Phase I and an additional 24 -subcatchments for Phase II to be included in the 

H&H model (Figure 17).  

 

 
Figure 17. Modeled Subcatchments 
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The area, width, slope, roughness, depth of depression storage, and infiltration parameters were 

determined for each subcatchment and entered in SWMM.  

 

Subcatchment boundaries were delineated using topographic information obtained from Summit 

County GIS database, from record drawings provided by the City of Cuyahoga Falls, and from field 

investigations.  

 

Subcatchment widths were computed as the total subcatchment area divided by the subcatchment’s 

average overland flow length. The average overland flow length for each subcatchment was determined 

from estimating multiple overland flow paths from aerials, topographic data, plans, and field 

observations.  

 

The average slope for each subcatchment was determined by averaging the slopes of each previously 

determine overland flow path.  

 

The National Resources Conservation Service (NRCS) Curve Number (CN) infiltration method was utilized 

to estimate the runoff hydrographs for each subcatchment because of its applicability to single-event 

design storm simulations. Factors that were required to determine the appropriate CN value included 

hydrologic soil group (HSG) and land cover type. HSG data were obtained for the study area from the 

NRCS Web Soil Survey and land cover type was estimated using 2015 aerial data for Summit County. CN 

values for the delineated land cover types were obtained from the NRCS’s TR-55 manual (NRCS, 1986) 

and used to develop a composite CN value for each subcatchment by an area weighting method. The 

antecedent moisture condition was assumed to be normal. 

 

Impervious surface roughness values were estimated as 0.01 and the pervious roughness coefficient was 

set to 0 as described in the SWMM hydrology reference manual. The depth of depression storage for 

impervious surfaces was assumed to be 0.05 and the depth of depression storage values for pervious 

surfaces was calculated as the initial abstraction (Ia) depth determined by the aforementioned CN 

method.  

 

Hydraulic Modeling Data 

 

Hydraulic model data for this project included stormwater basins and municipal storm sewer systems. 

Existing site storm sewers were not developed within this model, but several main sewer systems such 

as the Cavalier Trail sewer and the State Road sewer were included. Existing storm structure types, rims, 

inverts, and pipe connections/configurations were determined using record drawings provided by the 

City of Cuyahoga Falls and by field investigations. Pipe sizes, inverts, and material types were also 

determined from record drawings and/or field observations.  

 

The 14 basins were modeled as storage units because of their simplicity. Parameters determined for 

each storage unit include invert elevation, maximum depth, initial depth, and tabular storage curves. 

Each basin outlet control structure, emergency spillway/overflow, and sewer outlet was also included in 

the model. This information was determined using GIS data, plans, and field observations.  
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City Stormwater Policy 

 

The City of Cuyahoga Falls (City) currently has a Stormwater Policy to guide development for controlling 

stormwater peak flows and volumes. The policy was set forth to “protect health and safety by 

prevention of downstream flooding, erosion, storm sewer overloading and enhancement of storm water 

quality.” The City reviewed other similar municipalities’ stormwater policy/ordinances to determine if an 

update to the policy is recommended or the creation of a code would be beneficial.  

 

Currently, the City’s policy requests the development to: 

• limit runoff peak flows of the 10-year post development to the 2-year predevelopment, 

• discharge peak flows for the 25, 50 and 100-year storms at the corresponding predevelopment 

year rates, 

• calculate the peak rate using the entire site, 

• utilize the rational method for sites under two acres, and 

• utilize Soil Conservation Service (SCS) method for larger sites. 

 

Based upon review of other similar municipalities, it is recommended that the city enact an ordinance 

with measurable modeling goals and submittals. An ordinance or code can provide consistency that a 

policy cannot. Codes can also provide stipulations for flexibility to modify stormwater management for 

regional capacity. The city is considering revising their current policy with an ordinance.  
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III PROPOSED ALTERNATIVES 
 

Based on the results of the existing conditions model, mapping, field investigations, and stakeholder 

input, 14 alternative options were developed for the known flooding and erosion problems. These 

alternatives are shown on Figure 18. The alternatives were ranked into immediate, short-term, and long-

term projects based on impact, costs, land availability, and understanding of future development 

potential. A summary of the alternatives and associated costs are included in Table 3.  

 

 
Figure 18. Proposed Alternatives 

 



MUD BROOK TRIBUTARY DRAINAGE STUDY 

CITY OF CUYAHOGA FALLS 

 Page 24 

 

 

 

Table 3. Proposed Alternatives 

 

Immediate 

 

Immediate alternatives had the simplest land opportunities, cost, and permitting issues. These 

projects either can be performed by private property owners, the existing trail grant, within 

existing city owned right-of-way or existing easements. Additionally, due to the small size or 

coordination with other projects, the permitting of these projects is relatively simple.  

 

Alternatives 1a and 1b could occur concurrently.  

 

Alternative 1a – Repair Existing Basin at 120 & 150 Marc Dr. 

 

The existing detention basin at 150 Marc Dr. (Basin 17a), shown in Figures 19 and 20, fails to 

meet the stormwater storage requirements as promised in the stormwater report provided by the City 

of Cuyahoga Falls dated March 18, 2014 as prepared by Wohlwend Engineering Group. Also, the existing 

detention basin at 120 Marc Dr. (17b) appears to be full of sediment and vegetation. Stormwater 

discharges from both basins currently drain to the existing swale located by the properties at North 

Point at Hunter’s Crossing, where frequent flooding is known to occur.  

 

We recommend that the City require the owners to update the basins to meet the stormwater 

management performance permitted for their respective sites. These repairs should be made by the 

property owner. Repairs to these basins will provide some flood relief within Phase II drainage area. 

Repair could be completed in less than 3 months. 

 

 

Alternative  Project Name Project Cost 

Immediate 

1a Repair existing basins at 120 & 150 Marc Dr. None 

1b The Dales/North Point Stream Restoration ~$60,000 

2a Cochran Road Ditches (Without Underground Storage) $175,000 - $225,000 

2b Mud Brook Storage/borrow pit Trail Grant 

Short Term 

3 Cochran Road Ditches (With Underground Storage) ~$175,000 

4 Cochran/State Basin ~$234,000 

5a Oxbow Wetland (North) ~$248,000 

5b Oxbow Wetland (South) ~$192,000 

6 Detention Basin(s) – 4 Potential $250,000 - $450,000 

Long Term 

7 North Point Drainage Improvements $35,000 - $150,000 

8 Cochran Road Reconstruction $350,000 - $450,000 
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Figure 19. Basin at 150 Mark Dr.  

 

 
Figure 20. Outlet Structure at 150 Marc Dr. Basin 
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Alternative 1b – The Dales/North Point Stream Restoration 

 
The tributary between the Dales and North Point downstream of an existing culvert is eroding and 

should be stabilized with energy dissipation to reduce future erosion. The project concept, shown in 

Figure 21, includes an energy dissipator at the outlet of the existing 30-inch pipe, rock channel 

protection around the pipe and spillway, and replanting the floodplain highlighted in green, which is 

currently bare earth with little to no protection against erosion. This project was bid in October 2018 

and is expected to be completed by the end of 2018.  

 

  
Figure 21. Alternative 1a 
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Alternative 2a – Cochran Road Ditches (Without Underground Storage) 

 
This alternative, shown in Figure 22, involves constructing ditches east along the north and south side of 

Cochran Rd to reduce the amount of stormwater runoff that is currently draining to the swale located 

behind the North Point at Hunters’ Crossing development within Phase II drainage area. The swales 

would be a phased piece of a long-term solution discussed below in Alternative 8. Ditches would convey 

stormwater to existing culvert pipes, that connect to the existing 42-inch culvert to Mud Brook. This 

conveyance option would increase the time of concentration of stormwater to Mud Brook but would be 

very quick to construct. 

 
Figure 22. Alternative 1b. 
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Alternative 2b – Mud Brook Storage 

 

Within the Mud Brook Trail and Greenway plan, it was identified that in order to meet ADA trail 

requirements, the trail alignment requires the use of soil to ramp up and down. The study 

identified the use of existing soils from the old Gun Club property owned by the City. This 

property would enable sufficient borrow soils to implement an ADA accessible trail. The soil 

borrow pit would not be refilled, but rather regraded and hydraulically connected to Mud 

Brook. This borrow pit would be planted with wetland vegetation to stabilize the excavated 

area. The site would provide for approximately 2 acre-feet of regional flood storage upstream 

of the backup at Bath Road culvert (Figure 23). This project has the potential to allow additional 

conveyance from the tributary. The project is currently funded as part of the trail grant (Clean 

Ohio Trail Fund). Without this funding, the project would be reclassified as a long-term solution.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23. Alternative 2b 
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Short Term 

 

Alternative 3 – Cochran Road Ditches (With Underground Storage) 

 
This alternative, shown in Figure 24, involves constructing ditches east with underground storage, along 

the north and south side of Cochran Rd to reduce the amount of stormwater runoff that is currently 

draining to the swale located behind the North Point at Hunters’ Crossing development. Underground 

storage would be placed within the right-of-way. Overflow would be connected to the existing culverts 

east of the property. This would involve phased construction and road closures. 

 

 
Figure 24. Alternative 3 
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Alternative 4 – Cochran/State Basin 

 
This alternative, shown in Figure 25, involves constructing a small detention basin in front of the existing 

City building near the intersection of State Rd and Cochran Rd. This basin could detain stormwater 

runoff from existing storm sewers along State Road. Outfall from the basin could be redirected to 

enhanced swales along Cochran if constructed as part of Alternative 2a or 3. Since the property is 

already owned by the City, project startup would be quicker than other alternatives. However, the 

project construction costs are larger than others. Work would need to occur within State Road right-of-

way including catch basin modification.  

 
Figure 25. Alternative 4 
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Alternative 5a – Oxbow Wetland (North) 

 
North of Cochran Road is an existing wetland area that could be enhanced to include an oxbow wetland 

as shown in Figure 26.  Oxbow wetlands provide for additional habitat and stormwater storage along 

stream channels. This location could provide storage along the existing stream channel. The project 

could utilize the nationwide 27 permit to perform construction on private property.  

 
Figure 26. Alternative 5a 
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Alternative 5b – Oxbow Wetland (South) 
 

South of Cochran Road, also along the stream channel and within private property, there is an 

opportunity to construct an oxbow wetland, shown on Figure 27. The private property owner is 

currently expanding the front of their building and moving parking toward State Road (to the west). A 

water quality basin will be constructed as a part of these improvements to manage the new impervious 

surfaces. EDG reviewed two different plans for the proposed water quality basin and provided feedback 

to the City, as documented in Appendix 6. An oxbow wetland could be used to detain and clean 

stormwater entering the stream channel from the large private property roof structure and excess flow 

directly from the channel. This location could provide storage along the existing stream channel. The 

project could utilize the nationwide 27 permit to perform construction on private property. 

 

.  

Figure 27. Alternative 5b 
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Alternative 6 – Detention Basin(s) 

 

Within the upper portion of the Phase I drainage area are numerous opportunities for smaller detention 

basins, as shown on Figure 28. These basins range in sizes. Areas for these basins were identified as 

underutilized land or the potential to capture and control large impervious surfaces. Each of these 

basins require similar land acquisition issues, permits, construction duration and construction costs. 

Therefore, each of these potential locations provide equal opportunity. 

 

Figure 28. Alternative 6 
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Long Term 

 

Alternative 7 – North Point Drainage Improvements 

 
This alternative involves improving the drainage system for the swale located behind the North Point at 

Hunters’ Crossing development on private property. Potential improvements include removing the 

existing structure and pipe currently draining the swale behind the North Point at Hunters’ Crossing 

development, shown on Figure 29, and continuing the existing swale to where the sewer currently 

outfalls. This alternative could potentially work in conjunction with alternative 2b to detain additional 

stormwater runoff in the proposed floodplain wetland at the old gun club. This alternative would 

potentially cost $35,000 to $150,000, however would require coordination with the old Gun Club 

environmental cleanup. Currently, the northern portion of the old Gun Club is contaminated from 

gunshot and would require clean up prior to introducing water which may leach contamination into 

Mud Brook. The City is actively applying for grants to clean up this site. Coordination with this cleanup 

work would be cost effective. 

 

 
Figure 29. Alternative 7 
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Alternative 8 – Cochran Road Reconstruction 

 
This alternative would involve reconstruction a large portion of Cochran Rd to convey and control 

stormwater from current and future developments. A fully functional storm sewer system would be 

constructed in this alternative to convey stormwater to the existing 42” storm sewer at Cavalier Trial, 

ultimately reducing the amount of stormwater draining to the swale located behind the North Point at 

Hunters’ Crossing development. This alternative would potentially cost $350,000 to $450,000.  A 

potential funding source for this project would be the Ohio Public Works Commission (OPWC) grant. An 

example of underground storage that could be placed under the reconstructed road is shown in Figure 

30. 

 

 

 
Figure 30. Alternative 8 
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V CONCLUSIONS AND RECOMMENDATIONS 
 

As stated previously, there are numerous private and public projects that can be constructed to improve 

flood control within the two study drainage areas and citywide.  

1) The city should enact a stormwater code to include modeling volumes. This can include more 

stringent modeling requirements for the Mud Brook and other flood prone watersheds. 

2) Private property owners and the City should protect and enhance existing riparian vegetation. 

This vegetation can provide for significant erosion control within the Phase I project area. 

3) Private property basins should be restored to promissory storage volumes. This should occur as 

soon as possible. 

4) Storage areas should be created as the opportunity arises as per the prioritization identified 

within this document. However, the priority of this document should be revisited with new 

development, new regulation changes and property ownership changes. 
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