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1.0 INTRODUCTION 

 

This report describes the current flooding conditions and proposed improvements south of 

Fairhaven Drive, north of West Highland Road, and west of Olde 8 Road in Northfield 

Center Township (Figure 1). While the intent of the study is to reduce the impact of flooding 

on the streets, homes, and yards throughout the full neighborhood, the region identified as 

“Area of Interest” in Figure 1 is the footprint in which the construction of proposed solutions 

was considered.  

 

Analysis of the existing flooding conditions and the proposed solutions was performed using 

the Personal Computer Storm Water Management Model (PCSWMM). The PCSWMM 

model utilizes a combination of semi-distributed hydrologic methods to calculate runoff 

generation from rainfall, coupled with 1D and 2D hydraulic routing to simulate flow through 

pipes and channels to simulate flow leaving the drainage conveyance system. The model 

allows for analysis of stormwater quantity (hydrology) and its movement (hydraulics) 

within the watershed, facilitating the assessment of stormwater impacts and conveyance 

systems.  

 

The existing storm sewer in the Area of Interest (AOI) was surveyed, and Geographic 

Information System (GIS) mapping was supplemented with channel cross sections to 

accurately capture the exiting conveyance system in PCSWMM. The delineated drainage 

area was divided into 31 sub-catchments using publicly available Light Detection and 

Ranging (LiDAR) terrain data from 2011. The sub-catchments were then routed into the 

existing system relative to their upstream-most location. This allowed rainfall to enter from 

multiple different points throughout the system, capturing the complex flow dynamics. The 

LiDAR terrain was imported to PCSWMM to create a 2D mesh connected to the existing 

system, allowing flow to leave the system and flow across the terrain during a surcharge. 

The transmitted Stormwater Master Plan (SWMP) rainfall data files for Brandywine Creek 

were imported into PCSWMM for this study (Appendix A). The rainfall data prescribes to 

the Northeast Ohio Regional Sewer District (NEORSD) Stormwater standards. The design 

storms have a 24-hour National Resource Conservation Service (NRCS) Type II distribution 

with cumulative rain depths based on the National Oceanic and Atmospheric 

Administration Atlas 14 (NOAA). All storms referred to in this report will simply be 

identified by their return period (e.g., “the 10-year storm”). The analysis included the 2-year, 

5-year, 10-year, 25-year, 50-year, and 100-year storm events.   
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This report focuses on the results and proposed benefits to the 10-year storm. Appendix B 

includes the results from all other storm events from this study. Also included in 

Appendix B of this report are the unselected alternatives for flood reduction that did not 

achieve the same benefits as the preferred solutions.  

 

The proposed improvements fall into three subareas referred to throughout this report as 

North of Marwyck, Dorwick and Pickwick, and Dorwick and Beacon Hills. This report will 

begin with a description of the existing flooding conditions, describe the flood reduction 

benefits associated with each of the proposed solutions, and finish with the permitting 

requirements of the improvements.  

 

 

 

  



Summit County Engineer 
Drainage Study and Improvements 
Northfield Center Township, Ohio 
February 2025 1.0 INTRODUCTION 

 
 

 
Project No. 61121 3 

Figure 1: Site Location Map 
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2.0 EXISTING FLOODING CONDITIONS 

 

This section of the report describes the existing flooding conditions during the 10-year storm. 

Figure 2 shows the associated flood depths throughout the project area. As seen in the figure, 

open conveyance represents ditches while closed conveyance represent storm sewers and 

culverts. Flooding is not shown below a depth of 0.01 foot for clarity. 

 

The condition of the existing culverts, storm sewers and catch basins were observed during 

survey and various field visits and found to be in reasonable condition. This was not a 

detailed investigation, but a general condition observation.  
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2.1 North of Marwyck  

 

As seen in Figure 3, the backyards north of Marwyck and west of Olde 8 Road show flood 

depths up to 1.5 feet outside of the conveyance system. This area is predominantly wetlands 

as seen on Sheet 03 of the conceptual design drawings in Appendix C. There are three private 

backyard bridges/culverts in the ditch behind Marwyck, which restrict the flow through the 

ditch. A triple barrel culvert conveys water under Marwyck Drive and are 18 inches in 

diameter each. Additionally, the Olde 8 storm sewer in this area is 24 inches in diameter. 

These items in combination lead to the flooding conditions north of Marwyck as they are not 

able to properly convey the 10-year storm.   
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2.2 Dorwick and Pickwick 

 

As seen in Figure 4, flooding in the backyards between Dorwick and Olde 8 Road, as well as 

flooding along Dorwick and Pickwick show flood depths up to 1.5-feet outside of the 

conveyance system. The ditch through the backyards between Dorwick and Olde 8 has a 

private bridge/ culvert as well as tight bends in the ditch. Additionally, the Pickwick storm 

sewer system is made up of a complex arrangement of undersized storm sewers as seen on 

Sheet 04 of the conceptual design drawings in Appendix C. These items in combination lead 

to the flooding conditions along Dorwick and Pickwick Drive as they are not able to properly 

convey the 10-year storm.   
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2.3 Dorwick and Beacon Hills 

 

As seen in Figure 5, flooding along Dorwick Drive and in the backyards of Beacon Hills show 

flood depths up to 1-foot outside of the conveyance system. The Beacon Hills system along 

Dorwick Drive consists of an 18-inch and 24-inch storm sewer. The other Beacon Hills sewer 

consists of 30-inch storm sewer. These sewers in combination lead to flooding along Dorwick 

and Beacon Hills as they are not able to properly convey the 10-year storm. The VFW storm 

sewer operates within acceptable parameters in the existing condition 10-year storm. It 

should be noted that above the 10-year storm the VFW system begins to back up under the 

existing conditions.  
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3.0 PROPOSED IMPROVEMENTS AND FLOOD REDUCTION BENEFITS 

 

This section of the report will describe the proposed improvements within each of the three 

subareas. The flood reduction benefits, as seen in Figure 6, will be discussed in depth and 

detailed cost reports can be found in Appendix D.  

 

It should be noted that the rear yards to the west of Dorwick, between Marwyck, Kenwick, 

Pickwick, and Beacon Hills experience ponded water during rainfall events. These areas 

were intended to drain via a swale along the rear yard common property line to Dorwick 

Drive. During field visits and from ariel drawing review, it has been observed that this swale 

has been interrupted by lawn debris, fences, sheds, landscaping and other restrictions. 

Because there are many types and locations of interruption there is no global solution 

proposed for these areas. It is recommended that yard drains connecting along the north-

south property lines be installed on a case-by-case basis. This work is not included in the 

proposed improvements and pricing for the work proposed by this report. 
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3.1 North of Marwick Improvements 

 

To address backyard flooding north of Marwyck and west of Olde 8 Road, the following 

improvements are proposed: 

 

• Installing a stormwater basin 

• Installing two meandering wetland channels 

• Removing the private bridges and culverts 

• Upsizing the Marwyck Drive culvert  

 

Design of a stormwater basin approximately 2 feet deep x 200 feet long x 100 feet wide diverts 

stormwater from the Olde 8 ditch and wetland behind Marwyck. Removing the private 

bridges and culverts that restrict flow, designing two meandering wetland channels, and 

upsizing the Marwyck culvert to a 9-foot by 2-foot box culvert will increase conveyance of 

stormwater away from Marwyck.  

 

These solutions reduce the flooding extent as well as the flood depth up to 1-foot in the 

backyards, ditches, and wetland as seen in Figure 7. It should be noted that the increase in 

flood depths in this area are solely within the proposed basin. This portion of the project is 

anticipated to cost $416,000. Detailed cost breakdowns are available in Appendix D. 
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3.2 Dorwick and Pickwick Improvements 

 

To address flooding in the backyards between Dorwick and Olde 8 Road, as well as flooding 

along Dorwick and Pickwick, the following improvements are proposed: 

 

• Revising the Pickwick storm sewer system 

• Removing the private bridges/culverts 

• Installing meandering bends and a floodplain wetland bench  

 

Upsizing and simplifying the Pickwick system, as seen on Sheet 09 in Appendix C and 

removing the private bridges/culverts increases conveyance of stormwater away from 

Pickwick and Dorwick. Installing a meandering bend and floodplain wetland bench in the 

ditch provides quality and quantity improvements and reduces the risk of erosion, incision, 

and bank failure by reducing slope and promoting a healthy riffle-pool pattern.  

 

These solutions reduce the flooding extent as well as the flood depth up to 1-foot in the 

backyards and ditches as seen in Figure 8. It should be noted that the increase in flood depths 

in this area are due to the new ditch alignment that was previously dry land under the 

existing conditions. Additionally, removal of the private bridge/culvert has allowed 

previously ponded water to flow into low ground in the terrain. This portion of the project 

is anticipated to cost $354,000. Detailed cost breakdowns are available in Appendix D. 
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3.3 Dorwick and Beacon Hills Improvements 

 

To address flooding along Dorwick Drive and in the backyards of Beacon Hills, the following 

improvements are proposed: 

 

• Upsizing a Beacon Hills storm sewer  

• Daylighting a Beacon Hills storm sewer 

 

Upsizing one Beacon Hills storm sewer and daylighting one Beacon Hills storm sewer, as 

seen on Sheet 09 in Appendix C, increases conveyance of stormwater away from Pickwick 

and Dorwick.  

 

These solutions reduce the flooding extent as well as the flood depth up to 1-foot in the 

backyards and ditches as seen in Figure 9. This portion of the project is anticipated to cost 

$163,000. Detailed cost breakdowns are available in Appendix D. 
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3.4 Wetland Storage 

 

The flood solutions presented in sections 3.1 to 3.3 serve to increase conveyance of 

stormwater away from the backyards and roads currently flooding. The increased 

conveyance reduces the flooding depth and extent upstream; however, the downstream 

system was not designed to convey this increased volume of stormwater. Therefore, it is 

proposed to create a new wetland storage area to offset the increased stormwater conveyance 

and to allow the downstream VFW culvert system to operate within allowable criteria up to 

the 100-year storm. 

 

Creating a wetland also has environmental advantages including restoration of habitat and 

increased pollutant removal. Wetland creation in Ohio is supported by the H2Ohio grant 

program; a reimbursement program that funds wetland creation. This portion of the project 

is anticipated to cost $1,024,000. Detailed cost breakdowns are available in Appendix D. 
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3.5 Construction Phasing 

 

This section will discuss the hydraulic implications of splitting these improvements up into 

separate projects which may be necessary for funding reasons. The detention basin east of 

Crestwood Lane can be built at any time. It will attenuate flows already established. The 

wetland basins east of Dorwick Drive should be built before any of the various storm sewer, 

ditch and culvert improvements. The storm sewer and culvert improvements increase 

conveyance of the storm runoff. This increased conveyance is offset by the detention effects 

of the wetland basins whereby protecting the downstream properties by reducing the flow 

back to pre-project flows. 
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4.0 PERMITTING REQUIREMENTS  

 

This section of the report will detail the anticipated permitting requirements for the proposed 

project.  

 

4.1 Clean Water Act Section 404 Permit  

 

This project anticipates impacts to jurisdictional streams and wetlands and will be eligible 

for a Clean Water Act (CWA) Section 404 authorization under Nationwide Permit (NWP) 

No. 27 (Aquatic Habitat Restoration, Enhancement, and Establishment Activities). In 

accordance with current NWP No. 27 terms and conditions, a Preconstruction Notification 

(PCN) will need to be submitted to and approved by the U.S. Army Corps of Engineers’ 

(USACE) Buffalo District prior to beginning any work.  

 

As a part of the PCN preparation process, Endangered Species Act coordination with the 

U.S. Fish & Wildlife Service (USFWS) and the Ohio Department of Natural Resources’ 

(ODNR’s) Division of Wildlife will occur. Coordination with the Ohio Historic Preservation 

Office (OHPO) will also be required under the National Historic Preservation Act (NHPA). 

A Waters Investigation Report is required with the submittal of the NWP to the USACE. This 

report is complete and can be found in Appendix E.  

 

The CWA Section 404 NWP PCN does not have a cost associated with it. The agency 

coordination generally takes 60 days. After agency coordination, it generally takes 6 months 

to receive the permit from the USACE Buffalo District.  

 

4.2 Conditional Letter of Map Revision  

 

This project and the proposed solutions are outside of the floodplain limits for Brandywine 

Creek and do not require a Federal Emergency Management Agency (FEMA) conditional 

letter of map revision.  
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5.0 SUMMARY  

 

This report described the current flooding conditions and proposed improvements for three 

subareas in Northfield Center Township: North of Marwyck, Dorwick and Pickwick, and 

Dorwick and Beacon Hills. This report focused on the results and proposed benefits to the 

10-year design storm.  

 

The backyards north of Marwyck and west of Olde 8 Road showed flood depths up to 1.5 feet 

outside of the conveyance system (Figure 3). There are three private backyard bridges/ 

culverts in the ditch behind Marwyck, triple barrel 18-inch culverts under Marwyck Drive, 

and a 24-inch storm sewer along Olde 8 Road. These items lead to the flooding conditions 

north of Marwyck as they are not able to properly convey the 10-year storm. Design of a 

stormwater basin diverts stormwater from the Olde 8 ditch and wetland behind Marwyck. 

Removing the private bridges and culverts, designing two meandering wetland channels, 

and upsizing the Marwyck culvert increase conveyance of stormwater away from Marwyck. 

These solutions reduce the flooding extent as well as the flood depth up to 1-foot in the 

backyards, ditches, and wetland (Figure 7).  

 

Flooding in the backyards between Dorwick and Olde 8 Road, as well as flooding along 

Dorwick and Pickwick show flood depths up to 1.5 feet outside of the conveyance system 

(Figure 4). The ditch through the backyards between Dorwick and Olde 8 has a private 

bridge/culvert as well as tight bends in the ditch. Additionally, the Pickwick storm sewer 

system is made up of a complex arrangement of undersized storm sewers. These items lead 

to the flooding conditions along Dorwick and Pickwick Drive as they are not able to properly 

convey the 10-year storm. Upsizing and simplifying the Pickwick system and removing the 

private bridges/culverts increases conveyance of stormwater away from Pickwick and 

Dorwick. Installing a meandering bend and floodplain wetland bench in the ditch provides 

quality improvements and reduces the risk of erosion, incision, and bank failure. These 

solutions reduce the flooding extent as well as the flood depth up to 1-foot in the backyards 

and ditches (Figure 8).  

 

Flooding along Dorwick Drive and in the backyards of Beacon Hills show flood depths up 

to 1-foot outside of the conveyance system (Figure 5). The Beacon Hills system along 

Dorwick Drive consists of an 18-inch and 24-inch storm sewer. The other Beacon Hills sewer 

consists of 30-inch storm sewer. These sewers lead to flooding along Dorwick and Beacon 

Hills as they are not able to properly convey the 10-year storm. Upsizing one sewer and 
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daylighting one sewer increases conveyance of stormwater away from Pickwick and 

Dorwick.  

 

Creating a wetland downstream of the proposed improvements serves as a detention basin 

to offset the increased conveyance from the upstream improvements and allows the VFW 

culvert system to operate within allowable criteria up to the 100-year storm. These solutions 

reduce the flooding extent as well as the flood depth up to 1-foot in the backyards and ditches 

(Figure 9). 

 

The total anticipated cost of the proposed improvement in the three subareas (North of 

Marwyck, Dorwick and Pickwick, and Dorwick and Beacon Hills) and wetland storage area 

are $416,00, $354,000, $163 ,000, and $1,024,000 respectively. The total combined cost is 

$1,957,000. 

 

 

 



 

 

APPENDIX B 

 

PCSWMM FIGURES AND RESULTS 

 

  





























 

 

 
APPENDIX C 

 

CONCEPTUAL DESIGN DRAWINGS 

 
  





























 

 

APPENDIX D 

 

DETAILED COST ESTIMATES  
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