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Executive Summary 
Environmental Design Group was retained to identify the best and most cost-effective solution to mitigate 

flooding and improve water quality. Environmental Design Group’s conceptual basis for design assumed 

that reducing the flow and frequency of flood events will result in a reduction in the amount of pollutants 

that are conveyed downstream through Hinman Ditch to the Tuscarawas River. This report takes the 

concept and improvements selected by Summit County from the Conceptual Engineering Memorandum 

dated 10/04/2024 and develops them into a Preliminary Engineering Plan.  The goal of the preliminary 

plan is to provide proof of concept calculations on the design and details. This plan can then be used as 

the basis for final plans, quantities, notes, easements, and permitting. This preliminary plan provides the 

information necessary for Summit County and its stakeholders to make an informed decision about the 

costs and benefits of this project. 

The project area is located west of Interstate-77 along Hinman Ditch, a tributary to the Tuscarawas River 

that originates east of the Coventry Crossing Basin and flows west before turning north and confluencing 

with Brewster Creek. Hinman ditch flows past the Penguin Park Condominiums before going through twin 

culverts underneath Glenmount Avenue. The ditch then continues west, near other homes along Penguin 

Avenue. As Hinman Ditch turns north it is conveyed underneath US-224 by a single culvert before flowing 

through the Holy Cross Cemetery. A vicinity map is provided in Figure 1.  

It is important to note that conceptual and preliminary engineering were performed on Hinman Ditch 

without considering the influence of Brewster Creek in the study. It is known that Brewster Creek flood 

routes down Glenmount Avenue and potentially backs up the existing 54” culvert under US-224/I-277 

during larger storm events. For a more accurate understanding of the interaction between Brewster Creek 

and Hinman Ditch, an additional drainage study should be performed.  

From the concepts presented in the Conceptual Engineering Memorandum, Summit County selected 

Concept 4 to move forward into preliminary plan engineering.  This includes improvements of eastern and 

western Hinman Ditch, removal of accumulated sediment from within the twin culverts underneath 

Glenmount Road, the replacement and upsizing of the 54” culvert under US-224, the realignment of 

Hinman Ditch, and adding detention just north of the realignment. Additionally, Summit County elected 

to include the reconstruction and improvement of the existing detention basin in the Coventry Crossing 

Subdivision. This was presented as an option in Concept 3 of the Conceptual Engineering Memorandum.  

The basin is within the Akron city limits; however, its poor maintenance has resulted in degraded 

performance. Improving this basin is an integral part of improving the drainage and reducing the severity 

of flood events along Hinman Ditch.  

In summary, the preliminary design of improvements in and along Hinman Ditch do not have major 

constructability issues. EDG has developed computer models which show a reduction in water surface 

elevations during flood events. A preliminary Opinion of Probable Construction Cost (OPCC) and range are 

included, which also contains design and permitting costs. 
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Figure 1 Vicinity Map  

 

Drainage Study Purpose 
The project area, as shown in Figure 2, has experienced frequent flooding. Documents supplied to EDG by 

the Summit County Engineer on August 3, 2023 have record of incidents dating back to at least 1979. The 

residences along Penguin Drive and Naomi Drive are experiencing recurrent and substantial flooding. 

Floods can cause property damage, raise insurance rates, and create dangerous conditions for motorists 

and residents. To reduce the likelihood of potentially catastrophic flooding, EDG has generated preliminary 

plans that would reduce the frequency and intensity of flood events. This project also aims to reduce 

pollutants entering the Tuscarawas River, making it a project that can be incorporated into the NPS-IS Plan 

for Portage Lakes (currently under development by the Summit County SWCD).  
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Figure 2 Project Area Map 
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Existing Drainage Evaluation 

Existing Conditions Review 
In order to analyze the existing conditions of the project area, EDG collected publicly available information such as: 

flow and drainage area calculations from USGS StreamStats, aerial photography, topographic data from the Ohio 

Geographically Referenced Information Program (OGRIP), soil data from United States Department of Agriculture 

(USDA), land cover data from the National Land Cover Database (NLCD), and performed a search of Federal 

Emergency Management Agency (FEMA) records for all flood related information.  

EDG performed a site investigation on September 10, 2024, to further investigate the condition of the culverts 

under Glenmount Avenue and US-224/I-277. Below are the discoveries made that day: 

• The culverts under Glenmount Avenue are twin 72” corrugated metal pipes.  

• The twin 72” culverts had a large amount of sediment inside of them.  The sediment varied in thickness, 

and a survey crew returned later to obtain the culvert invert elevation and measure the sediment thickness 

at each end of both culverts.  

• The culvert under US-224/I-277 was confirmed to be a 54” reinforced concrete pipe which concurs with 

ODOT files. The culvert was clean of sediment accumulations and had a depth of water of 13 inches of at 

the inlet.  

• The northern 72” culvert has the following invert elevations: outlet (west) = 988.21’ and inlet (east) = 

988.24’. The sediment elevations in this culvert are as follows: outlet = 989.70’and inlet = 989.56’, which is 

1.32’ of sediment at the outlet and 1.49’ of sediment at the inlet.   

• The southern 72” culvert has the following invert elevations: outlet (west) = 988.38’ and inlet (east)= 

988.10’. So, this culvert is inverted in the direction of flow. The top of sediment elevations in this culvert 

are the following: outlet = 990.03’ and inlet = 990.18’, which is a 2.08’ of sediment at the outlet and 1.65’ 

of sediment thickness at the inlet.   

• The 54” culvert has the following invert elevations: outlet (north) = 985.99’ and inlet (south) = 987.52’. The 

inlet elevation is 0.94” lower than the ODOT plan invert of 987.61’, and the outlet is approximately 11.3” 

lower than the ODOT plan.  

• The two Hinman Ditch cross sections directly following the culvert outlet are higher than the culvert outlet 

invert. The first section downstream has a bottom elevation of 987.67’, and the second section has a low 

point elevation of 988.11’. Therefore, Hinman Ditch’s channel bed is at least 2.12’ higher than the outlet of 

the 54” culvert before the confluence with Brewster Creek. 

• ODOT drawings indicate the confluence with Brewster Creek should occur at 986.54’. The nearest surveyed 

cross section was 25’ up from the confluence with Brewster with a bottom elevation of 988.11’. 

Watershed Study and Modelling (Hydrology) 
The first step in this process was to delineate drainage areas that are tributaries to the 54” pipe under I-277, the 

twin 72” pipes under Glenmount Avenue, the east and west sections of Hinman ditch, and the areas draining to the 

Coventry Crossing detention basin.  The drainage map showing these areas, times of concentration and runoff CNs 

is included in Attachment 1.  The determination of drainage area boundaries was performed using a combination 

of field review, desktop analysis of record plans, review of LIDAR contour data, and data from topographic survey 

performed on site.  Next, EDG staff utilized the HydroCAD program (version 10.10-6a) to create an existing model 
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to establish a flow data at each step of the drainage path.  Below Table 1 summarizes the drainage areas and rate 

of runoff of each node, as well as the cumulative area in acres and cumulative runoff.  It is noted that these flows 

do not account for the hydraulics of the structures and channels within the model.  The model shows the total area 

and the total runoff rate possible assuming all areas are uncontrolled. 

Table 1 Modeled Existing Drainage Areas (100-Year Storm) 

Modeled Existing Drainage Areas (100-year Storm) 

Drainage Node ID Name Area Cumulative Area Peak Runoff Rate 

  Acres Acres 
Cubic Feet Per 

Second 

E6 Ex. Coventry Crossing Tributary 97.445 97.445 187.34 

E5 

Tributary to Eastern Hinman Ditch 

14.481 111.926 28.79 

E4B 9.612 121.538 24.70 

E4A 7.776 129.314 40.85 

E3 Tributary to Ex. Twin 72” Culverts 2.170 131.484 9.74 

E2 Tributary to Western Hinman Ditch 7.237 138.721 28.70 

E1 Tributary to Ex. 54” Culvert 6.428 145.149 26.15 

Cumulative Runoff 346.27 

 

Existing Channel and Structure Analysis  
The next step in the hydraulic and hydrologic analysis was developing a flow (Q) into each existing channel and 

structure.  These flows were used to develop an existing conditions HEC-RAS model, which was used to determine 

base flood elevations of the 100-year flood event along Hinman Ditch.  This information will be used as a baseline 

for comparison with the proposed condition to quantify the level of improvement expected from this plan. The 

Existing Conditions Model includes the Coventry Crossing Detention basin, eastern Hinman Ditch, the existing twin 

72” culverts under Glenmount Avenue, western Hinman Ditch, and the existing 54” culvert underneath US-224.  

The modelling shows that the existing Coventry Crossing basin has a peak inflow of 187.34 cfs from the Coventry 

Crossing tributary area, with a discharge of 105.67 cfs (56% of the inflow). This  indicates there is some detainment 

occurring. The primary outlet discharges 41.64 cfs of the total 105.66 cfs, and the remaining 64.02 cfs overflows 

from the basin and sheet flows into eastern Hinman Ditch.  

Eastern Hinman Ditch has a peak inflow of 143.43 cfs from the existing Coventry Crossing basin and the tributary 

nodes to Eastern Hinman Ditch, shown in the HydroCAD model as E4A, E4B and E5. Eastern Hinman Ditch reaches 

a full capacity of 115.50 cfs during the 100-year storm event which is 80.5% of the inflow. The remaining 28.05 cfs 

comes out of the ditch banks and is stored upstream of the Glenmount Avenue culverts.  The twin 72” culverts at 

Glenmount Avenue have a peak inflow of 142.84 cfs from Eastern Hinman Ditch and the tributary node E3. The 

existing twin 72” culverts with sedimentation accumulation in place will discharge 136.49 cfs during the 100-year 

storm event which is 95.5% of the inflow.  Western Hinman Ditch has an inflow of 142.12 cfs from the existing twin 

72” culverts and overflow and the tributary node to Western Hinman Ditch E2. Western Hinman Ditch has a 

discharge of 139.93 cfs during the 100-year storm event which is 64.6% of the peak inflow.  The 54” culvert at US-
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224/I-277 has a peak inflow of 142.94 cfs from Western Hinman Ditch and the tributary node E1. The existing 54” 

culvert  discharges 107.75 cfs during the 100-year storm event which is 75.4% of the inflow.  

Eastern Hinman Ditch from behind Penguin Condominiums to Glenmount Avenue is nearly level and overgrown 
with vegetation, thus limiting its capacity. The drainage structures under Glenmount Avenue are inundated with 
sediment. The northern 72” CMP culvert is very flat with a slope of 0.08%. The sediment buildup ranges from 15.8” 
to 17.9” deep.  EDG input the inlet sediment depth to assess culvert performance in HydroCAD. The southern 72” 
CMP culvert is inverted with a negative 0.74% slope.  Sediment buildup in this culvert ranges from 25” to 19.5” 
deep.   

The next ditch section, which is upstream of the 54” structure (under US-224/I-277), but downstream of Glenmount 

Avenue, is relatively clear of sediment accumulations and debris. However, there are trees in the flow line that need 

to be removed for it to achieve its full flow capacity. 

Depths of the channel that starts around 5.5’, deepens to 8.3’, and then gets shallower prior to the culvert under 

US-224/I-277. The downstream depth is 4’ on average. 

 

The drainage structure under US-224/I-277 is a single 54” single reinforced concrete pipe. EDG re-evaluated this 

structure on September 17, 2024 and analyzed two cross- sections downstream of the outlet point but upstream 

of the confluence with Brewster Creek. This analysis found that sediment accumulation in the channel sections 

downstream of the 54” culvert limit the capacity of the 54” culvert. 

Proposed Drainage Improvements 

Description of Improvements 
Summit County selected Concept 4 from the Conceptual Engineering Memorandum to move forward into 
preliminary plan engineering.  This includes improvements of eastern and western Hinman Ditch, the replacement 
of the 54” existing culvert under US-224, the realignment of a portion of eastern Hinman Ditch, and adding 
detention just north of the realignment. Additionally, Summit County elected to include the reconstruction and 
improvement of existing detention basin in the Coventry Crossing Subdivision. This was presented as an option in 
Concept 3 of the Conceptual Engineering Memorandum. Please see Attachment 2 (Proposed Drainage Map) for the 
locations of the proposed improvements. 

The Coventry Crossing basin had the greatest potential for improvement. Its contributing drainage area of 97.445 
acres makes up 67% of the total drainage area for this study. EDG proposed adding storage to the basin in two 
ways. By re-grading the bottom of the basin and flattening out the slopes to 0.75% to increase its total storage 
capacity. The top of the dam was re-graded to make a uniform elevation of 1005.00’ as well. The existing basin had 
some irregularities in the top elevation, and field observations indicated a new emergency overflow point had been 
created over time in a location not shown on the original plan.  This allowed the basin to discharge through this 
point prematurely. By repairing the top of the dam and installing a new emergency weir at a higher elevation 
(Elev.=1004.00’), the basin can utilize more of its storage capacity.  The existing basin has 284,417 cubic feet of 
storage at the top of dam spillover point of 1003.40’, and a total storage capacity of 363,185 cubic feet at the top 
of dam elevation of 1005.00’.  The modified Coventry Crossing basin will have 477,534 cubic feet of storage at the 
emergency weir elevation of 1004.00’, and a total storage capacity of 557,725 cubic feet at the top of dam elevation 
of 1005.00’.  Modelling of these proposed modifications show a 68% increase in storage volume at the spillover 
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point in the dam embankment, and a 54% increase of total storage volume to the top of dam elevation. EDG also de-
signed a new multi-stage outlet with the following devices and elevations:

• 3’x3’ precast concrete box structure

• 24” diameter outlet pipe at an elevation of 996.00’ (bottom of the basin) with a 0.0058 ft/ft slope 

• 4” water quality orifice at elevation 996.00’

• (4) four 36” x 6” openings at an elevation of 1002.00’

• Top of grate elevation of 1003.00’

The bottom of the storage combined with the 4” orifice will add 327,841 cubic feet of water quality volume to the 
basin.  EDG has prepared WQv calculations to show how the improved water quality will meet EPA standards, see At-
tachment 3 for the calculations.  The improved outlet structure lowers the outflow from 105.66 cfs to 38.64 cfs during 
the 100-year storm event. This is a 173% reduction in outflow to eastern Hinman Ditch.  Modelling for the outflows of 
the modified Coventry Crossing detention basin can be found in Attachment 6.

EDG also added in a proposed detention basin to help control some of the roadside drainage from I-277/US 224. The 
proposed basin receives 9.612 acres of drainage, which is only ~7% of the total drainage area.  However, when com-
bined with the area controlled by the existing Coventry crossing basin, the design now controls 74% of the total drainage 
area. This design maximized the area shown between the overhead powerlines and the sanitary sewer to come up 
with the greatest potential storage area allowed by the utilities. The eastern area behind Penguin Condominiums 
is not viable for detention basin storage due to elevation differences. The proposed detention basin includes a water 
quality outlet to assist in reduction of pollutant loading to the Tuscarawas River.  The available area for a proposed 
detention basin is shown in proposed drainage map (Attachment 2) The basin is as a 4.85’ deep basin (elevation 995’ 
down to 991.15’) with approximately 84,541 cubic feet of detention storage. EDG used a multi-stage outlet with the 
following devices to estimate outlet flows into Hinman Ditch:

• 3’x3’ precast concrete box structure

• 24” diameter outlet pipe at an elevation of 991.15’ (bottom of the basin) with a 0.005 ft/ft slope

• 2” water quality orifice at elevation 991.15’

• 24” square top grate at an elevation of 993.50’

• Emergency spillway was designed as a broad-crested rectangular weir at an elevation of 994.50’ with a 40’
crest length and 8’ breadth

By adding this detention basin to control drainage node E4B, the inflow to eastern Hinman Ditch from this node will
reduce from 24.70 cfs to 7.63 cfs during the 100-year storm event. The basin does add 48,848 cubic feet of water qual-
ity volume, please see Attachment 4 for these WQV calculations. Outflow modelling for the proposed detention basin can 
be found in Attachment 6.

In conceptual modelling EDG had proposed reshaped ditch sections for both eastern and western Hinman Ditch sec-

tions. The eastern section was re-aligned away from the apartment buildings to create some distance from the build-

ings during flooding events.  This was possible because the area to the north did not have physical restrictions that 

would prevent re-alignment.  After developing flow line grades for each ditch section and analyzing the side slopes, it 

appears as though the enhanced ditch typical sections shown in the Conceptual Engineering Memorandum are not 

constructible without modifying or removing some building structures and driveways.  Therefore, EDG went back to the 

side slopes shown in the existing modelling.  Western Hinman Ditch is modeled having an 8’ bottom and 3:1 side slopes. 

Eastern Hinman Ditch has a 6’ bottom width and 2:1 side slopes. There is an improvement achieved here from cleaning 

up these ditches and making them a uniform typical width and capacity, however.  In the existing model,
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node D2 (Eastern Hinman), has a capacity of 115.380 cfs.  With clean up, vegetation removal, and silt removal, D2 
increases in capacity to 210.42 cfs. Node D1 (Western Hinman) has a capacity of 235.36 cfs under existing conditions 
but improves to 325.83 cfs for the proposed model. Please see Attachments 5 and 6 for more information. 

The twin 72” CMP culverts under Glenmount Avenue will not be modified or replaced.  However, they are heavily 
silted in and need maintenance. Once cleaned out these pipes will have extra flow capacity and storage to help 
alleviate minor flooding events for the neighborhood.  The cleaned-out twin 72” culverts see an increased capacity 
from 190-203 cfs to 289-304 cfs. 

The final improvement made in this study is the replacement of the 54” pipe under I-277/US224 with a 96” 
reinforced concrete pipe. This pipe will have full height headwalls installed given its proximity to the roadway and 
the large grade difference from the pipe inverts to the graded shoulders of the roadway. The inlet invert elevation 
of 987.52’ remains from the existing 54” pipe, however the outlet side of the proposed 96” pipe will be raised from 
985.99’ to 986.95’.  This will reduce the slope from 0.0081 ft/ft to 0.003 ft/ft, which should not cause issues.  This 
provides the potential for positive slope in the downstream sections of Hinman and Brewster Creek. Currently the 
existing 54” pipe outlet point is submerged by the confluence flow line point by 2.12’.  The 96” pipe has a higher 
flow capacity, which increases from 115.39 cfs to 432.96 cfs.  Please see Attachments 5 and 6 for more information. 

Modelling Overview 
Hydrologic and hydraulic modelling was performed using HydroCAD (version 10.10-6a) and HEC-RAS (version 6.6) 

for this study. The hydrologic portion of this study utilized HydroCAD to develop the inflows (Q) into each structural 

component or reach. The hydraulic analysis was performed using HEC-RAS. The HEC-RAS model shows the change 

in water surface elevations between the existing condition and the proposed condition. The HydroCAD model used 

the SCS TR-20 runoff method and a dynamic-storage-indication routing and pond routing method. This method of 

routing allows each node to respond to other conditions, such as varying tailwater. The model utilized HydroCAD’s 

predefined rainfall distribution for a 100-year Type II 24-hour storm for Summit County, Ohio, which results in a 

100-year precipitation estimate of 5.53”.   

HydroCAD Model - Summary of Flow Changes 
In this section we compare peak flow rates of the existing to proposed HydroCAD models.  These changes in flow 

rate will be utilized in the HEC-RAS modelling for assessing reductions of flood elevations. The modified Coventry 

Crossing basin reduces its peak outflow from 105.64 cfs to 38.64 cfs. This combined with the reduction of node E4B 

from 24.70 cfs to 7.63 cfs through the new proposed detention basin, reduces the inflow into eastern Hinman Ditch 

from 143.43 to 54.23 cfs.  Even though the twin 72” culverts have an increased capacity after being cleaned out the 

flows will be reduced due to the detention installed upstream.  In the modelling these pipes show a change from 

142.12 cfs to 80.83 cfs of inflow to western Hinman Ditch.  The existing 54” pipe shows a peak outflow of 107.75 

cfs in the 100-year storm event and is reduced to 93.60 cfs of outflow in the proposed conditions. Table 2 

summarizes the inflow and outflow performance of each structure and channel in existing conditions. All modelling 

information for the existing peak flows for this study can be found in Attachment 5; Existing HydroCAD Modelling. 

Table 3 summarizes the inflow and outflow performance of each structure and channel in proposed conditions. All 

modelling information for the proposed peak flows for this study can be found in Attachment 6; Proposed 

HydroCAD Modelling. 
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Table 2 Existing Structures and Channel Flows (100-Year Storm)  

Location 
HydroCAD 

Model Node 
Name 

Peak Inflow  Peak Outflow 

Cubic Feet Per 
Second 

Cubic Feet Per 
Second 

Ex. Coventry Crossing Detention Basin EB1 187.34 105.66 

Eastern Hinman Ditch D2 143.43 115.50 

Ex. Twin 72” Culverts C2 142.84 136.49 

Western Hinman Ditch D1 142.12 139.93 

Ex. 54” Pipe C1 142.94 107.75 

 

Table 3 Proposed Structures and Channel Flows (100-Year Storm)  

Location 
HydroCAD 

Model Node 
Name 

Peak Inflow  Peak Outflow 

Cubic Feet Per 
Second 

Cubic Feet Per 
Second 

Pr. Coventry Crossing Detention Basin P1M 187.34 38.64 

Pr. Detention Basin P2 24.70 7.63 

Eastern Hinman Ditch D2 54.23 54.15 

Ex. Twin 72” Culverts C2 56.72 54.82 

Western Hinman Ditch D1 80.83 78.12 

Pr. 96” Pipe PC1 96.93 93.60 

  

HEC-RAS Model 
Utilizing the flow data from the HydroCAD model, LIDAR data from OGRIP, survey data for the culverts and 

channel bathymetrics, and the proposed improvement plans a HEC-RAS model was generated. This model 

contains two different plans, one for the existing condition and one for the proposed condition. Figure 3 shows 

the layout of the existing conditions model and the generated limits of the 100-year flood. The results of the 

existing conditions model indicate a backwater condition upstream of US-224 during the 100-year flood event. 

The proposed conditions model shows an alleviation of this backwater condition, resulting in a substantial drop in 

the BFE. Figure 4 shows the layout of the proposed conditions plan and generated limits of the 100-year flood. 

Table 4 lists the minimal channel elevation and water surface elevations at each cross-section. Please see 

Attachment 7: HEC-RAS Modelling Report for a more detailed description of the model.  
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Figure 3 Existing Conditions 100-Year Water Surface - HEC-RAS Model 
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Figure 4 Proposed Conditions 100-Year Water Surface - HEC-RAS Model  
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Table 4 BFE Comparison Existing-Proposed 

Cross Section Station 

EX. Min 
Channel 
Elevation 

PR. Min 
Channel 
Elevation 

EX. 100- Year 
Water Surface 

Elevation 

PR. 100- Year 
Water Surface 

Elevation 

EX. 100- Year 
Channel 
Velocity 

PR. 100- Year 
Channel 
Velocity 

Feet Feet Feet Feet Feet/Second Feet/Second 

2995 - 992.66 - 994.38 - 1.38 

2986 993.06 - 997.78 - 0.16 - 

2693 N/A 991.03 - 994.30 - 1.05 

2691 991.19 - 997.78 - 0.43 - 

2439 989.91 989.66 997.76 994.28 1.06 0.77 

2395 989.97 989.43 997.76 994.28 0.82 0.71 

2181 988.94 988.28 997.76 994.28 0.56 0.51 

Glenmount Avenue -      

2133 988.97 988.22 997.76 994.25 0.33 0.43 

1997 989.09 988.03 997.75 994.24 0.62 0.63 

1807 989.28 987.78 997.76 994.24 0.35 0.43 

1633 989.00 987.53 997.76 994.24 0.43 0.51 

US-224           -      

1404 988.54 986.72 994.39 994.15 1.08 0.34 

1383 987.67 986.50 994.40 994.15 0.34 0.18 

1278 986.02 986.04 993.87 993.57 5.67 5.93 

934 986.10 986.06 992.59 992.31 7.17 7.18 

743 985.41 985.41 992.23 991.87 6.07 6.20 

621 984.35 984.34 992.10 991.72 5.10 5.26 

Box Culvert       -      

529 983.62 983.62 990.64 990.42 6.54 6.43 

409 983.21 983.22 989.90 989.69 7.12 7.00 

204 981.38 981.38 989.42 989.20 5.13 5.04 
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Impacts to Properties 
This project may have temporary and permanent impacts on properties neighboring Hinman Ditch. To construct 

this project within the 60’ right-of-way for Hinman Ditch it may be necessary to secure a temporary construction 

easement for the contactor to have decent accessibility to perform necessary operations during the construction 

phase. Earthmoving will require the removal of material in the form of trucks and temporary road access points.  

Additional temporary easements may be required to replace the 54” pipe under I-277/US224. Physical 

temporary impacts may include the restoration of properties within these easement areas to their original 

condition. This may include temporary driveway removal, seeding and mulching repair.  The permanent impact 

on properties will be in the form of new easement required for the ditch realignment and proposed detention 

basin. Also, the installation of the proposed detention basin will render that area unusable for any other 

purposes.  

Permitting Analysis 
EDG reviewed published mapping including recent aerial photographs, the National Wetland Inventory (NWI) Map 

prepared by the U.S. Fish and Wildlife Service, and the Ohio Wetlands Inventory Map (OWI) prepared by the Ohio 

Department of Natural Resources for the project area. The resources reviewed during the desktop evaluation and 

coordination response from the Ohio Department of Natural Resources (ODNR) Natural Heritage Database request 

are included in Attachment 8. The obtained information was utilized to inform an internal discussion of ecological 

permits that may be required as part of the project undertaking. It should be noted that a formal wetland and 

surface waters delineation must be conducted to identify the extent and quality of on-site features prior to a formal 

determination of required and type of permits. EDG completed a desktop review of published mapping and 

resource data. A summary of our findings follows. 

Table 5 Desktop Environmental Review 

Map Description Information Pertinent to Surface Waters 

ESRI Aerial 
Photograph 

Two streams appear to bisect the Study Area, one on either side of I-277, the north side 
(Brewster Creek) and on the south side (Hinman Ditch) are both running in the 
east/west direction. Saturation is visible on the aerial image in the southeast portion of 
the Study Area, to the south of I-277. 

USGS Topographic 
Map 

One stream, Brewster Creek, is depicted to the north of I-277 running in the east/west 
direction. 

National Wetland 
Inventory (NWI) Map 

One riverine, unknown perennial, unconsolidated bottom, permanently (R5UBH) 
feature is depicted to the north of I-277 running in the east/west direction, consistent 
with the topographic map. One palustrine, unconsolidated bottom, intermittently 
exposed (PUBG) feature is depicted in the southeast portion of the Study Area south of 
I-277. 

Ohio Wetland 
Inventory (OWI) Map 

The southeast portion of the Study Area is depicted as woods on hydric soils, shallow 
marsh, and wet meadow. 

 

The United States Army Corps of Engineers (USACE) and Ohio Environmental Protection Agency (OEPA) regulate 

impacts to surface waters within the State of Ohio. Jurisdictional waters of the United States are protected under 

Sections 401 and 404 of the Clean Water Act and Executive Order 11990. The USACE has the primary regulatory 
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authority for enforcing Section 404 requirements for Waters of the United States. Ohio EPA also has a state program 

protecting surface waters for both jurisdictional and certain non-jurisdictional (i.e., isolated) wetlands and surface 

waters. 

Section 404 Permit 
Section 404 permits are authorized by the USACE. The USACE regulatory process involves two main types of Section 

404 permits: Nationwide Permits (NWP) for actions that are similar in nature and will likely have a minor effect on 

jurisdictional waters and wetlands, and Individual Permits for more significant actions and impacts. It’s typical for a 

project to have to apply for multiple NWPs concurrently. Concept 1 appears to meet the criteria set forth in NWP 

3 for Maintenance. Since Concept 2 involves increasing the capacity it will most likely meet the criteria set forth in 

NWP 43 for Stormwater Management Facilities but may still also require the NWP 3. Concepts 3 and 4 appear to 

either meet the criteria of the NWP 43 or NWP 27 for Aquatic Habitat Restoration, Enhancement, and Establishment 

Activities. Concepts 3 and 4 may also require the NWP 3. Certain activities (e.g., those that propose impacts to 

wetlands or streams, involve tree cutting, and/or that may affect a historic or archaeologic feature) require a Pre-

Construction Notification (i.e., Nationwide Permit application package), prior to the proposed activity.  

Based on aerial photography, it appears that tree cutting will likely be required at the project site for all four 

Concepts. Therefore, it is assumed that a Pre-Construction Notification (PCN) under Nationwide Permit 3, 27, 

and/or 43 would be required. When a Pre-Construction Notification is required, permit issuance should be received 

from USACE prior to the commencement of work in waterways or wetlands. Generally, when a Pre-Construction 

Notification is required, authorization from the USACE may take 2-4 months to obtain. There are no fees associated 

with the Pre-Construction Notification. Mitigation for impacts to wetlands and streams may be required for the 

Section 404 permit. 

Under NWP 27, impacts to streams for the purpose of restoration, enhancement, and/or establishment do not 

require mitigation, as long as the total linear length of stream restored, enhanced, or established is greater than 

the linear length of stream impacted. Under NWP 43, impacts to jurisdictional waters greater than 1⁄10-acre (0.1-

acre) of wetlands or 3⁄100-acre (0.03-acre) of stream bed typically require compensatory mitigation. If impacts are 

below these thresholds, mitigation is not typically required. Mitigation credit amounts are calculated by multiplying 

the total proposed impacts by a multiplier (1.5x, 2x, 2.5x, or 3x), which is determined by the wetland category. Ohio 

EPA determines a Wetland Category during the ORAM verification process, which is typically initiated during the 

waterway permitting process. Wetland mitigation typically costs between $50,000 and $70,000 based on credit 

availability within the project’s watershed. Stream mitigation does not require a multiplier, and typically costs 

around $250 per linear foot (based on availability). If permanent impacts are greater than 1/2-acre to waters of the 

U.S. a Section 404 Individual Permit may be required. 

Section 401 Water Quality Certification 
In Ohio, Section 401 Water Quality Certifications are authorized by the Ohio Environmental Protection Agency 

(EPA). Work in jurisdictional waterways and wetlands requires individual Section 401 certification unless the project 

meets the Ohio EPA special conditions of applicable NWPs.  

With the assumptions made previously, it appears the proposed work is located within an area that could be 

deemed "Eligible” for 401 coverage under the current NWPs. However, based upon the preliminary scope of work, 

review of published map data, and current regulatory guidance, the project appears to meet the Ohio EPA special 
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conditions criteria of Nationwide Permit 3, 27 and/or 43. Therefore, an Individual 401 Water Quality Certification 

through Ohio EPA is not anticipated for this project. However, the USACE could still make a determination that an 

Individual 401 Water Quality Certification through Ohio EPA is required. For projects within minimal water quality 

effects (at the discretion of Ohio EPA), a Director’s Authorization for coverage under the NWPs can be sought 

instead. Fees apply for Individual Water Quality Certifications (based on linear foot of impacted stream or wetland) 

and for a Director’s Authorization ($2,000 flat fee). Ohio EPA has 180 days to respond to a request for an Individual 

Water Quality Certification, and 365 days to respond to a Director’s Authorization, although Director’s 

Authorizations, in practice, are typically received within 90-120 days.

Opinion of Probable Cost (OPCC)
The cost estimate has been updated from the Conceptual Engineering Memorandum.  EDG looked further into 

the constructability and applied some construction management experience to the estimate. This will need to 

be developed further as this design evolves, but this estimate is a good preliminary estimate of the probable 

cost. The conceptual engineering phase estimated ~$788,623.55, at this stage we are estimating 

~$1,966,690.99.  This estimate can be found in Attachment 9.

Grant Funding 
There are several possible funding mechanisms for restoration of Ohio Streams. From our experience there are ten 

that could be used for these projects based on the location of the improvement.  The list below provides basic 

information regarding each of these potential funding options.  

• County Petition Ditch: This process would start with a formal request or application made by landowners 

or residents to establish or improve drainage systems, commonly known as ditches. These drainage systems 

are essential for managing water flow, preventing flooding, and improving agricultural land. The process is 

often governed by Ohio's laws related to drainage and ditch maintenance. A petition was submitted to 

Summit County on August 18, 2011. If a solution is selected to move forward, the property owners whose 

drainage contributes to Hinman Ditch would be assessed for the cost of the flooding solution, this could 

also include the owners along Brewster Creek.  

 

• MWCD Partners in Watershed Management (PWM): The grant program, Partners in Watershed 

Management (PWM), provides maintenance assessment funds to assist local organizations to implement 

water quality projects, flood reduction and mitigation programs, and watershed education efforts 

throughout the 18 counties within the Muskingum Watershed Conservancy District (MWCD). MWCD PWM 

grant applications are typically due in September and require detailed drawings, resolution(s), and letters 

of support.  

 

• FEMA Hazard Mitigation Assistance Grant: FEMA's hazard mitigation assistance provides funding for eligible 

mitigation measures that reduce disaster losses. "Hazard mitigation" is any sustainable action that reduces 

or eliminates long-term risk to people and property from future disasters. Mitigation planning breaks the 

cycle of disaster damage, reconstruction and repeated damage. Hazard mitigation includes long-term 

solutions that reduce the impact of disasters in the future. 
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• FEMA Flood Mitigation Assistance Grant: The Flood Mitigation Assistance grant program is a competitive 

program that provides funding to states, federally recognized Tribal governments, U.S. territories, and local 

governments. Since the National Flood Insurance Reform Act of 1994 was signed into law, funds are used 

for projects that reduce or eliminate the risk of repetitive flood damage to buildings insured by the National 

Flood Insurance Program. FEMA chooses recipients based on the applicant’s ranking of the project, 

eligibility, and cost-effectiveness of the project. FEMA requires state, local, federally recognized Tribal 

governments, and U.S. territories to develop and adopt hazard mitigation plans as a condition for receiving 

certain types of non-emergency disaster assistance, including funding for hazard mitigation assistance 

projects. IN 2023 this grant program was funded with $800 million.  

 

• FEMA Building Resilient Infrastructure and Communities: The Building Resilient Infrastructure and 

Communities (BRIC) grant program makes federal funds available to states, U.S. territories, federally 

recognized Tribal governments, and local governments for hazard mitigation activities. It does so with a 

recognition of the growing hazards associated with climate change, and of the need for natural hazard risk 

mitigation activities that promote climate adaptation and resilience with respect to those hazards. These 

include both acute extreme weather events and chronic stressors which have been observed and are 

expected to increase in intensity and frequency in the future. The BRIC program’s guiding principles include 

supporting communities through capability and capacity-building; encouraging and enabling innovation, 

including multi-hazard resilience or nature-based solutions; promoting partnerships; enabling large, 

systems-based projects; maintaining flexibility; and providing consistency. Through these efforts 

communities are able to better understand disaster risk and vulnerabilities, conduct community-driven 

resilience, hazard mitigation planning, and design transformational projects and programs.  

 

Awards made under this funding opportunity will be funded, in whole or in part, with funds appropriated 

by the Infrastructure Investment and Jobs Act, also more commonly known as the Bipartisan Infrastructure 

Law (BIL). The BIL is a once-in-a-generation investment in infrastructure, which will grow a more 

sustainable, resilient, and equitable economy by enhancing U.S. competitiveness, driving the creation of 

good-paying jobs with the free and fair choice to join a union, and ensuring stronger access to economic 

and environmental benefits for disadvantaged communities. The BIL appropriates billions of dollars to 

FEMA to promote resilient infrastructure, respond to the impacts of climate change, and equip our nation 

with the resources to combat its most pressing threats. 

 

• USACE Section 205 – Flood Damage Reduction: Section 205 of the 1948 Flood Control Act authorizes the 

Corps of Engineers to plan, design, and construct structural and non-structural flood control projects in 

partnership with non-Federal government agencies, such as cities, counties, special authorities, or units of 

state government. Projects are planned and designed under this authority to provide the same complete 

flood risk management project that would be provided under specific congressional authorizations. The 

maximum federal cost for planning, design, and construction of any one project is $10.0 million. Each 

project must be economically justified, environmentally sound, and technically feasible. Flood risk 

management projects are not limited to any particular type of improvement. Levee and channel 

modifications are examples of flood risk management projects constructed utilizing Section 205 authority. 
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The feasibility study is 100% federally funded up to $100,000. Costs over $100,000 are shared equally with 

the non-federal sponsor. Up to one-half of the non-federal share can be in the form of in-kind services. 

Costs for preparation of plans and specifications are shared at 65 percent federal/35 percent non-federal 

(Construction cost-share varies between 50% and 65% Federal, based on the type [structural or non-

structural] solution). The non-federal share of construction consists of provision of any necessary lands, 

easements, rights-of-way, relocations and disposal areas (LERRD), plus a cash contribution of 5% of the 

total project costs. In the event that the value of LERRD, plus 5% cash, does not equal at least 35% of the 

total project cost, the non-federal sponsor must contribute additional cash to pay their share. If LERRD plus 

5% exceeds 35%, the sponsor is responsible for up to a maximum of 50% of the total project costs. 

In response to a written request from a potential non-federal sponsor, the Corps conducts an initial 

appraisal early in the Feasibility Study to determine whether the project meets program criteria and 

provides a basis for determining scope and cost of an entire feasibility study. The solution must be 

economically feasible and environmentally acceptable. If an acceptable solution is identified in the 

feasibility study, the Corps prepares plans and specifications, then manages construction of the project. 

• Ohio EPA Section 319(h): These funds are awarded to projects that restore Ohio streams, reduce nonpoint 

source pollutants such as nutrients, sediment and bacteria, improve stream and riparian habitat and/or 

reverse the impacts of stream hydromodification. These funds may provide up to 60% of the total project 

costs and have a minimum 3-year term. Approximately $2.7 million per year is anticipated for 2024. 

Applications for 2025 would be expected around October/November 2024. In order to be funded by this 

program, the project needs to be identified within an approved NPS-IS. This project is located within the 

Portage Lakes – Tuscarawas River HUC 05040001-01-05, which has an approved NPS-IS plan. The existing 

NPS-IS plan would need to be modified to include the preferred concept from this Conceptual Engineering 

Memorandum and inclusion of a critical area, then the plan will need to be resubmitted to Ohio EPA. 

 

• WRRSP - To be eligible for WRRSP funding, project and costs must be directly related to restoring and/or 

protecting a site’s aquatic life use. Eligible projects include stream and wetland protection through fee‐

simple property acquisition, and stream and wetland restoration that corrects impairments to on‐site 

aquatic resources. To qualify for WRRSP funding, a project must either by itself, or in concert with other 

past, present, or future projects, result in the full protection or restoration of the aquatic resource. Streams 

must either be in attainment of, or be fully restored to, at least Warmwater Habitat or greater designated 

aquatic life use under Ohio Water Quality Standards. Wetlands must achieve, or be restored to, a Category 

3 designation. Performance criteria include both habitat and biological assessment methods. The program 

is transitioning to requiring both pre‐ and post‐implementation biological assessments for all projects. 

Acquisition and/or restoration of parcels with perpetual leases or severed mineral rights, regardless of 

when the severance took place, will not be eligible for WRRSP funding. Implementers will be limited to no 

more than five open WRRSP projects at the time nominations are submitted, and all required annual 

reports for previous projects awarded to the implementer must have been submitted to DEFA to be 

considered for funding for any additional projects. Nominations are accepted on an annual basis, with a 

deadline of July 15, 2024, for the Pre-Nomination Site Review Request Form. The project’s water resource 

assessments must then be completed along with the project nomination form and attachments by August 

15, 2024. Projects which are identified as fundable will meet program requirements in the first year 
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(design/permitting), and then receive their construction assistance award in the second year. There is no 

match requirement for WRRSP. 

 

• Clean Ohio Conservation Program - Acquire land for public open space; protect or enhance riparian 

corridors - For projects that seek to restore streams, wetlands, and other water bodies, the applicant must 

demonstrate ability to secure a NWP (or other appropriate stream restorations permit) from the United 

States Army Corps of Engineers at time of application. Other applicable permits such as 401 Water Quality 

Certification from the Ohio Environmental Protection Agency must also be obtained. Applicants must 

receive permits and all necessary authorizations within one year of receiving Clean Ohio Funding and before 

commencement of project construction. Round 16 applications were due August 30, 2023, for District 8 

(Summit County). Round 17 application process is anticipated to start July 2024. This program requires a 

minimum 25% local match. 

 

• NFWF Five Star and Urban Waters Restoration Program - On-the-ground wetland, riparian, in-stream 

and/or coastal habitat restoration; Meaningful education and training activities, either through community 

outreach, participation and/or integration with K-12 environmental curriculum; Measurable ecological, 

educational and community benefits; Partnerships: Five Star projects should engage a diverse group of 

community partners to achieve ecological and educational outcomes. The program is funded at $2.6 

million each year. Awards range from $20,000 to $50,000 with an average size of $35,000 and about 50 

grants awarded per year. Grants span 12 to 18 months in duration. Typically, NFWF requests a 1:1 

financial match. Application dates vary but are typically around the January timeframe.  

Conclusion 
From the Conceptual Engineering Memorandum dated 10-4-24, Summit County selected Concept 4 and the 

Coventry Crossing Basin improvement alternative from Concept 3 to move forward into Preliminary Plan 

Engineering.  EDG reviewed the conceptual memorandum prior to starting the preliminary plan.  EDG further 

analyzed its HydroCAD modelling to establish the peak flows for the existing drainage tributary and applied 

improvement conditions.  Using these flows EDG created HEC-RAS models for the existing and proposed conditions 

to evaluate the flood elevations.  Following the evaluation EDG updated the cost estimate (OPCC) to reflect the 

deeper insight that the preliminary plan engineering process has uncovered. The following is a discussion of the 

anticipated Pros and Cons of the proposed design.  

Pro: By improving the Coventry Crossing Basin and constructing the proposed basin, peak flows entering Hinman 

Ditch will be reduced. Replacement of the US-224/I-277 54” culvert helps reduce the peak flows in Hinman Ditch 

by allowing the ditch to more efficiently handle the stormwater draining to it. Velocities have increased in both 

sections of Hinman Ditch which will allow for the ditch to more efficiently clean out deposited sediment on its own.  

Re-establishing the outlet elevation of the US-224/I-277 will assist in reducing tailwater/backflow from Brewster 

Creek.  

Con: A potential negative outcome anticipated with this project pertains to the reshaping of Hinman Ditch. By 

reshaping the ditch to a more stable trapezoidal channel, the county will bring the width of the ditch to the edge 

of the 60’ right of way. This could pose a problem for any future improvements of Hinman Ditch. Additionally, there 
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are jurisdictional considerations for work on the ODOT culvert under US-224 and the HOA in charge of the Coventry 

Crossing Basin.  All parties should work together to help reduce the flood risk of the subject areas. 
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Excerpts from the 10/04/2024 Conceptual Engineering Memorandum 
 

 

Potential Concepts 
EDG has developed several concepts to help improve the drainage of Hinman Ditch along with concept planning 

costs to complete each project. We have organized these by the cost to complete, starting with Concept 1, which 

has the lowest cost. Concept 3 covers existing Coventry Crossing Basin conditions and how improvements to this 

basin could improve the drainage of Hinman Ditch. After Summit County reviewed the draft results of this 

Conceptual Engineering Memorandum, Summit County engaged EDG to perform an additional assessment of the 

existing Coventry Crossing Basin which has been included as Attachment 8. 

Concept 1: Ex. Ditch Cleanup and Restoring Ex Channel Capacity  
The first concept considers cleaning up Hinman Ditch and restoring and improving the ditch to handle the 100-year 

design storm. No changes in alignment are included in Concept 1.  The existing Hinman Ditch had been defined as 

a 4’ to 6’ wide ditch within a 60’ right of way width. The work to restore the ditch would include removal of trees 

from inside the channel, removal of overgrown vegetation, and regrading the channel to restore capacity. This 

proposed concept includes restoring channel geometry to a 8’ bottom width, 4’ depth, and 3H:1V side slopes in the 

western ditch section down to the confluence with Brewster Creek, while the eastern ditch section will be improved 

with a 6’ bottom width, 3’ depth, and 3H:1V side slopes. The twin culverts under Glenmount Avenue would be 

completely cleaned out to their invert elevations, while Hinman Ditch would be cleaned out to the elevations 

presented in the table below to provide positive slope and connect to existing culvert elevations.   

Table 3 Concept 1 Proposed Hinman Ditch Elevations  

Location Unit Existing Conditions Concept 1 Change 

Eastern Hinman Ditch 

Inlet 
feet 

993.04 992.79 -0.25 

Outlet 988.93 988.24 -0.69 

Slope ft/ft 0.0051 0.0057 0.0006 

Western Hinman Ditch 

Inlet 
feet 

989.44 988.10 -1.34 

Outlet 988.67 987.52 -1.15 

Slope ft/ft 0.0015 0.0011 -0.0004 

 

The Concept 1 100-year storm event model results in Eastern Hinman Ditch having stormwater storage occurring 

on the east side of Glenmount Avenue up to an elevation of 994.86’. The 100-year storm event will not overtop 

Glenmount Road. Western Hinman Ditch has capacity to convey the 100-year storm event, but the 54” culvert 

under US-224/I-277 causes the 100-year storm to back up Western Hinman Ditch to an elevation of 993.12’. Figure 

21 shows the extents of the 100-year storm event in blue and the following table compares the results to existing 

conditions.  
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Table 4 Concept 1 Hinman Ditch Approx. 100-year WSEL  

Location 
Hydrocad Model 

Node Name 

Existing 
Conditions 

Concept 1 Change 

Feet 

Eastern Hinman Ditch D2 996.04 994.86 -1.18 

Western Hinman Ditch 
C1 (US-224/I-277 

Culvert) 
995.01 993.12 -1.89 

Note: Change is the difference from existing conditions.  

Concept 1 provides minimal improvements in Eastern Hinman Ditch and moderate improvements in Western 

Hinman Ditch for reducing potential structural flooding.
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Figure 7 Concept 1: Approximate 100-year Storm Extents  
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As for the constructibility of the Concept 1 ditch channel section, all areas are constructable at this level of concept 

planning. There are a couple of building corners of the Peguin Condominiums that may encroach the 60’ channel 

right of way, and minor readjustments of the centerline should be evaluated in the next phase of design. The house 

located on the northwest corner of Naomi Drive and Glenmount Avenue is the biggest concern. It is shown 

extending into the channel right of way by appproximately 10-12’. The centerlinee of Hinman Ditch is approximately 

17’ from the house. This would need to be verified by actual survey and further design, but could possibly be 

managed.  See Attachment 4 for more information. 

Pro: This demonstrates an effort by the community to assist in flood reduction and will make a slight improvement 

in Hinman Ditch drainage.  

Con: This does not provide enough of an impact to address flooding issues along Hinman Ditch. Also, this is a short-

term improvement and will require more than typical routine maintenance, such as ditching every couple of years. 

Also, this concept does not prevent Brewster Creek from flood routing directly onto Glenmount Avenue and 

following the roadway to Hinman Ditch. 

The following table provides the performance of Concept 1 compared to the existing conditions for the flows 

exiting the culverts and within the two sections of Hinman Ditch, and Hinman Ditch’s average depth and 

maximum velocity.   

Table 5 Concept 1 Performance Table 

Concept 1 Performance Table 

Condition 

Ex. 54” 
Culvert at 
US-224/I-

277** 

Western Hinman 
Ditch ** 

Ex. Twin 72” 
Culverts at 
Glenmount 

Ave.*** 

Eastern Hinman Ditch*** 

  
Parameter 

Outlet 
Flow 

Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

cfs cfs ft fps cfs cfs ft fps 

Ex.100-Year 
Flow 

112.19 151.99 3.26 4.00 2.62 148.52 115.37 3.00 3.00 3.20 

Prop.100-
Year Flow 

137.84 158.59 2.85 4.00 3.36 154.20 154.46 2.07 3.00 6.12 

Change 25.65 6.60 -0.41 na 0.74 5.68 39.09 -0.93 na 2.92 

 

• 54” culvert at US-224/I-277 results show increased flows of 25.65 cfs. 

• Western Hinman Ditch results show minor change in flow, increase in velocity of 0.74 fps and reduced 

water surface elevations by 0.41’.  

• Minimal changes observed at the twin 72” culverts at Glenmount Ave. 

• Eastern Hinman Ditch results show increased flows of 39.09 cfs, increase in velocity of 2.92 fps, and reduced 

water surface elevations by 0.93’.  
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Concept 2: Ditch Grading (adding channel capacity) and Realignment  
The second concept cleans up both sections of Hinman Ditch as outlined in Concept 1, but in Concept 2 the side 

slopes on both sides and sections are laid back to a 4H:1V side slope. This concept takes an additional step by 

realigning part of Eastern Hinman Ditch away from the condominium buildings adding 95’ in length to the ditch. 

The inlet and outlet elevations (Table 4) for Hinman Ditch in Concept 1 remain the same as in Concept 2, while the 

additional length added to Eastern Hinman Ditch will reduce channel slope to 0.0051 ft/ft. The realignment location 

occurs midway down Hinman Ditch due to property ownership constraints along the north side of the Ditch. A berm 

should be constructed between Penguin Condominiums and the realigned Eastern Hinman Ditch. Concept 2 should 

evaluate a two-stage ditch geometry for Eastern Hinman Ditch if it is selected for design. 

Concept 2’s 100-year storm event model results in Eastern Hinman Ditch storing stormwater on the east side of 

Glenmount Avenue up to an elevation of 994.78’. The 100-year storm event will not overtop Glenmount Road. 

Western Hinman Ditch has capacity to convey the 100-year storm event, but the 54” culvert under US-224/I-277 

causes the 100-year storm to back up Western Hinman Ditch to an elevation of 993.11’. Figure 22 shows the extents 

of the 100-year storm event in blue and the following table compares the results to existing conditions.  

Table 6 Concept 2 Hinman Ditch Approx. 100-year WSEL  

Location 
HydroCAD Model 

Node Name 

Existing 
Conditions 

Concept 1 Change Concept 2 Change 

Feet 

Eastern 
Hinman Ditch 

D2 996.04 994.86 -1.18 994.78 -1.26 

Western 
Hinman Ditch 

C1 (US-224/I-277 
Culvert) 

995.01 993.12 -1.89 993.11 -1.90 

Note: Change is the difference from existing conditions.  

Concept 2 provides slightly moderate improvements in Eastern and Western Hinman Ditch for reducing potential 

structural flooding.
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Figure 8 Concept 2: Approximate 100-year Storm Extents  
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As for constructibility, most ditch channel sections in  Concept 2 are constructable at this level of concept planning. 

To achieve the geometry of Concept 2, Western Hinman Ditch will need to be slighlty re-aligned away from 

structures on Naomi Drive and additional right of way easements would be required. The structure located on the 

northwest corner of Naomi Drive and Glenmount Avenue is the biggest concern. It is shown extending into the 

ditch right of way by approximately 10-12’. The centerline of Hinman Ditch is approximately 17’ from the structure 

creating a conflict with  the 4H:1V slopes of the typical section.  Either the structure would need removed or the 

ditch channel would need to be relocated further north. The structure is approximately  40’ downstream of the 

outlets of the twin 72” culverts at Glenmount Avenue, so if the ditch is relocated further north, the re-alignment 

will need to create curvature in the ditch moving it from the structure and avoiding the need to realign the twin 

72” culverts at Glenmount Avenue. All of these possibilities need to be verified by actual survey and further design. 

See Attachment 5  for more information. 

Pro: This will improve stormwater drainage and help prolong the maintenance cycle by making the entire channel 

at least a 6’ wide at its bottom with consistent side slopes. This will help keep flows consistent and reduce the 

deposition of sediment. This provides improvement over Concept 1 but will likely fall short of providing a major 

impact on addressing flood issues. This does help move the areas of flooding away from the building structures at 

Penguin Park Condominiums.  

Con: This concept provides a partial solution; it costs more than Concept 1 and provides very minor flood elevation 

improvements over Concept 1 results. A structure along Naomi Drive will conflict with Concept 2 which will require 

additional right-of-way easements. Also, this concept does not prevent Brewster Creek from flood routing directly 

onto Glenmount Avenue and following the roadway to Hinman Ditch. 

The following table provides the performance of Concept 2 compared to the existing conditions for the flows 

exiting the culverts and within the two sections of Hinman Ditch, and Hinman Ditch’s average depth and 

maximum velocity.   

Table 7 Concept 2 Performance Table 

Concept 2 Performance Table 

Condition 

Ex. 54” 
Culvert at 
US-224/I-

277** 

Western Hinman 
Ditch ** 

Ex. Twin 72” 
Culverts at 
Glenmount 

Ave.*** 

Eastern Hinman Ditch*** 

  
Parameter 

Outlet 
Flow 

Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

cfs cfs ft fps cfs cfs ft fps 

Ex.100-Year 
Flow 

112.19 151.99 3.26 4.00 2.62 148.52 115.37 3.00 3.00 3.20 

Prop.100-
Year Flow 

137.55 157.32 2.66 4.00 3.17 153.53 153.70 1.99 3.00 5.53 

Change 25.36 5.33 -0.60 na 0.55 5.01 38.33 -1.01 na 2.33 
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• 54” culvert at US-224/I-277 results show increased flows of 25.36 cfs. 

• Western Hinman Ditch results show minor change in flow, increase in velocity of 0.55 cfs and reduced water 

surface elevations by 0.60’.  

• Minor changes in flow observed at the twin 72” culverts at Glenmount Ave. 

• Eastern Hinman Ditch results show increased flows of 38.33 cfs, increase in velocity of 2.33 fps, and reduced 

water surface elevations by 1.01’.  

Concept 3: Additional Detention Storage 
The preferred solution for Concept 3 is the Coventry Crossing Basin per “Plan” plus proposed additional detention 
storage. The following information will discuss the process utilized to determine this combination of options which 
was the best solution for Concept 3 modeling.  

The third concept evaluated proposed detention storage in two different locations. One is proposed in the area 
north of the beginning of Hinman Ditch, and the other is the Coventry Crossing Basin being restored to 1993 
Subdivision Plans (“Plan”) conditions. The Coventry Crossing Basin “Plan” conditions are provided in Attachment 8. 
EDG evaluated several scenarios to include modeling these two proposed detention storage basins individually, 
separately, and in conjunction with each other. Also, the three additional storage scenarios 
(individual/combined/separate) were combined with both the existing Hinman Ditch conditions and the Concept 1 
Ditch Improvements. Concept 1 Ditch Improvements were selected over Concept 2 because Concept 2 has more 
obstacles to overcome with structural conflicts and ROW acquisition. Also, the additional benefit Concept 2 
provides is not substantial enough to support recommending it to move forward into a future design phase.  

For the proposed detention basin storage, EDG maximized the area shown between the overhead powerlines and 
the sanitary sewer to come up with the greatest potential storage area allowed by the utilities. The eastern area 
behind Penguin Condominiums is not viable for detention basin storage due to elevation differences. The proposed 
detention basin includes a water quality outlet to assist in reduction of pollutant loading to the Tuscarawas River.  

The available area for a proposed detention basin storage is shown in the Concept 3 exhibit (Attachment 6) as a 
4.85’ deep basin (elevation 996’ down to 991.15’) with approximately 2.611 ac-ft (113,735 cubic feet) of storage. 
EDG used a multi-stage outlet with the following devices to estimate outlet flows into Hinman Ditch:  

• 2’ diameter circular outlet control at an elevation of 991.15’ (bottom of the basin) with a 0.004 ft/ft slope 

• 6” water quality orifice at elevation 992.0’ 

• Three 18” wide x 6” high side window openings at an elevation of 993.0’ 

• 24” square top grate with eight 2” x 23” openings at an elevation of 994.0’ 

• Emergency spillway was designed as a broad-crested rectangular weir at an elevation of 995.0’ with a 40’ crest 
length and 8’ breadth 

Another consideration in evaluating Concept 3 detention storage alternatives was the flow going into Hinman Ditch 
from Coventry Crossing Basin. Coventry Crossing Basin per “Plan” conditions will result in a significant reduction of 
flow and can provide moderate reductions in water surface elevations, whereas proposed additional detention 
alone will provide moderate reductions in water surface elevations. The Coventry Crossing Basin is within the City 
of Akron jurisdictional boundary and working through the necessary coordination to return the Coventry Crossing 
Basin to “Plan” conditions may be a lengthy and time-consuming process. The following table provides the percent 
reduction of inflow into Hinman Ditch by four scenarios evaluated as part of Concept 3.  
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Table 8 Concept 3 Potential Flow Reductions for Hinman Ditch 

Potential Flow Reductions for Hinman Ditch 

Scenario 

Inflow to 
Hinman Ditch 

Percent Reduction from 
Existing Conditions 

Percent of Existing 
Conditions 

cfs % % 

Existing Conditions 155.31 0 0 

Proposed Detention Basin Storage + Existing 
Coventry Crossing Basin 

115.66 25.5 74.5 

Coventry Crossing Basin per “Plan” 87.03 44.0 56.0 

Proposed Detention Basin Storage + 
Coventry Crossing Basin per “Plan” 

61.13 60.6 39.4 

 

Ultimately none of the various combination of options for Concept 3’s 100-year storm event model results could 
reach the preferred elevations for Hinman Ditch. The construction of an earthen berm by the Penguin 
Condominiums allows for the preferred elevation in Eastern Hinman Ditch to be increased, which can produce 
significant improvement to reduce structural flooding within the study area. Five different scenarios were assessed, 
as outlined in Table 10 and 11, to determine the optimal combination of improvements to present as Concept 3. 

 

Table 9 Concept 3 Potential Hinman Ditch Approx. 100-year WSEL with Additional Detention Only 

Location 
Existing 

Conditions 
Coventry Crossing 
Basin per “Plan” 

Change 
New Proposed 

Detention 
Change 

Feet 

Eastern Hinman Ditch 996.04 995.62 -0.42 996.02 -0.02 

Western Hinman Ditch 995.01 993.75 -1.26 994.82 -0.19 
Note: Change is the difference from existing conditions. The Western Hinman Ditch results continue to utilize the results from the Hydrocad 

model node C1 for US-224/I-277 culvert since it is controlling the water surface elevation.  

Table 10 results indicate that detention alone would not reach the Preferred Conditions, and that ditch 
improvements need to be part of the final Concept 3 solution.  

It should be noted that restoration of Coventry Crossing Basin alone will provide notable improvements in Eastern 
and Western Hinman Ditch for reducing potential structural flooding.   
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Table 10 Concept 3 Hinman Ditch Approx. 100-year WSEL with Add. Detention & Ditch Improvements Only 

Location 

Existing 
Conditions 

Ditch 
Improvement 

+ CCB per 
“Plan” 

C
h

an
ge

 

Ditch 
Improvement 

+ CCB per 
“Plan” + New 

Proposed 
Detention 

C
h

an
ge

 Ditch 
Improvement + 

Proposed 
Detention 

C
h

an
ge

 

Concept 3A Concept 3B Concept 3C 

Feet 

Eastern 
Hinman Ditch 

996.04 995.15 -0.89 994.13 -1.91 994.57 -1.47 

Western 
Hinman Ditch 

995.01 991.42 -3.59 991.41 -3.60 992.29 -2.72 

Note: Change is the difference from existing conditions. The Western Hinman Ditch results continue to utilize the results from the Hydrocad 

model node C1 for US-224/I-277 culvert since it is controlling the water surface elevation. Elevations highlighted GREEN meet the Preferred 

Conditions, elevations highlighted YELLOW are within 0.5’ of the Preferred Condition. On Eastern Hinman Ditch elevations ITALICIZED AND 

UNDERLINED are below the proposed earthen berm elevation.  

Table 11 results indicate that restoring Coventry Crossing Basin to per “Plan” conditions along with ditch 
improvements with/without additional detention storage (Concept 3A/3B) would reach the Western Hinman Ditch 
preferred elevation of 992.00’. None of the potential Concept C options can get the Eastern Hinman Ditch below 
the preferred elevation of 994.00’. Therefore, the re-alignment of Eastern Hinman Ditch to allow for construction 
of an earthen berm must be part of Concept 3 solution. The earthen berm can be raised to a sufficient elevation to 
provide protection to the Penguin Condominiums and reduce flooding to structures in the study area. The next 
design phase should further evaluate the design berm elevation if Concept 3 is selected to advance.  

Figures 23 (Concept 3A) and 24 (Concept 3B) shows the extents of the 100-year storm event in blue. A figure for 
Concept 3C was not prepared since it will be very similar to Concept 3B’s flood extents. Concept 3C will have slightly 
higher WSEL of 0.44’ in Eastern Hinman Ditch and 0.88’ in Western Hinman Ditch.  

It should be noted that both Concept’s 3A & B provide significant improvements in Eastern and Western Hinman 
Ditch for reducing potential flooding to structures. Concept 3B model results have been included in Attachment 6 
since these are the results that provide the best hydraulic results.  
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Ditch Improvements plus Coventry Crossing Basin per “Plan” 

 

Figure 9 Concept 3A: Approximate 100-year Storm Extents  
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Ditch Improvements plus new Proposed Detention 

 

Figure 10 Concept 3B: Approximate 100-year Storm Extents  
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As for the constructability of Concept 3, all areas appear constructable at this level of concept planning. The house 
located on the northwest corner of Naomi Drive and Glenmount Avenue is the biggest concern since it is within the 
right of way. It is shown extending into the channel right of way by approximately 10-12’. This would need to be 
verified by actual survey and further design, but could possibly be managed. The constructability of the Coventry 
Crossing Basin per “Plan” is out of Summit County’s jurisdication and may prove to be difficult to get restored. The 
available area for the proposed detention storage should provided limited conflicts for construction and will provide 
some benefit if advanced.  

Tables 12 and 13 are both representing Concept 3 as the combination of Concept 1 Ditch Improvements plus 
Coventry Crossing Basin per “Plan” plus Proposed Detention Storage as the solution that provides the best hydraulic 
benefit to the study area. It should be noted that Ditch Improvements plus Coventry Crossing Basin per “Plan” 
provide very similar results and the added expense to construct a second basin may not be worth the minimal 
advantage it provides. See Attachment 6 for more information. 

Table 11 Concept 3 Hinman Ditch Approx. 100-year WSEL  

Location 
Hydrocad 

Model Node 
Name 

Existing 
Conditions 

Concept 1 
C

h
an

ge
 

Concept 2 

C
h

an
ge

 

Concept 3 

C
h

an
ge

 

Feet 

Eastern 
Hinman 

Ditch 
D2 996.04 994.86 -1.18 994.78 -1.26 994.13 -1.91 

Western 
Hinman 

Ditch 

C1 (US-224/I-
277 Culvert) 

995.01 993.12 -1.89 993.11 -1.90 991.41 -3.60 

Note: Change is the difference from existing conditions.  

Pro: Adding storage detention helps reduce peak flows in Hinman Ditch and allows the ditch to handle oncoming 

stormwater more efficiently. Restoration of the Coventry Crossing Basin will provide more benefit over a new 

proposed Storage Detention Basin. If the Coventry Crossing Basin can be returned to “Plan” conditions by the HOA 

or the City of Akron, the County will not incur the cost. If the proposed detention basin is constructed, it should be 

straightforward to coordinate necessary communication and permitting to be ready for construction. 

Con: Adding additional detention will cost more than Concepts 1 & 2. The Coventry Crossing per “Plan” concept will 

require coordination with the City of Akron and/or the Coventry Crossing HOA to get the Coventry Crossing Basin 

constructed to “Plan” conditions. It is likely coordination will take a significant amount of time, possibly years. Any 

new basin will require ongoing maintenance to keep functioning at optimum performance. Also, this concept does 

not prevent Brewster Creek from flood routing directly onto Glenmount Avenue and following the roadway to 

Hinman Ditch. 

The following table provides the performance of Concept 3 compared to the existing conditions for the flows 

exiting the culverts and within the two sections of Hinman Ditch, and Hinman Ditch’s average depth and 

maximum velocity.   
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Table 12 Concept 3 Performance Table 

Concept 3 Performance Table 

Condition 
Ex. 54” 

Culvert at US-
224/I-277** 

Western Hinman 
Ditch ** 

Ex. Twin 72” 
Culverts at 
Glenmount 

Ave.*** 

Eastern Hinman Ditch*** 

  
Parameter 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

cfs cfs ft fps cfs cfs ft fps 

Ex.100-
Year Flow 

112.19 151.99 3.26 4.00 2.62 148.52 115.37 3.00 3.00 3.20 

Prop.100-
Year Flow 

89.78 78.20 2.01 4.00 2.78 61.92 61.01 1.34 3.00 4.56 

Change -22.41 -73.79 -1.25 na 0.16 -86.6 -54.36 -1.66 na 1.36 

• 54” culvert at US-224/I-277 results show a decreased flow of 22.41 cfs. 

• Western Hinman Ditch results show a decrease in flow of 73.79 cfs, minimal change in velocity, and reduced 

water surface elevations by 1.25’.  

• Existing twin 72” culverts at Glenmount Ave results show a decrease in flow of 86.6 cfs 

• Eastern Hinman Ditch results show reduced flows by 54.36 cfs, increased velocity of 1.36 fps, and reduced 

water surface elevations by 1.66’.  

Concept 4: Ditch Grading/Realignment, Detention Storage, and Roadway Structure Replacement 
The fourth concept combines the Concept 1 Ditch Improvements plus the Proposed Detention Storage plus Culvert 

Replacement. This concept makes no changes to the existing conditions of Coventry Crossing Basin. 

The proposed detention storage was included as part of Concept 4 as a solution because it was assumed that it can 

be constructed sooner than restoration of Coventry Crossing Basin. Also, previous concepts indicate that 

restoration of Coventry Crossing Basin should improve Concept 4 results further. So, if Summit County sees positive 

momentum in the restoration of Coventry Crossing Basin, and Concept 4 is selected for further design, the proposed 

new detention storage should likely be eliminated from consideration.  

Concept 4 replaces the culverts under US-224/I-277. The structure under US-224/I-277 is a single 54” culvert with 

twin 72” culverts directly upstream of it. Field visits confirmed that the outlet invert settled nearly one foot from 

its as-designed elevation. In developing this concept, replacement of the twin structures under Glenmount Ave was 

evaluated and additional capacity at this location showed minimal to no improvement in outlet flows (< 2.0 cfs) and 

was not further considered as an alternative.  

The Glenmount Avenue twin 72” culverts have an open surface area of 2 x 28.3 sq. ft. or 56.5 sq. ft. A single 96” 

culvert would have a similar capacity with an open surface area of 50.3 sq. ft. Therefore, this was the final size used 

in Concept 4. Since the US-224/I-277 culverts would be replaced, Hinman Ditch can be regraded from the 

Glenmount Avenue culvert outlets down to its confluence with Brewster Creek. The table below uses the elevations 

used in the hydraulic Concept 4 model for Hinman Ditch and the proposed 96” culvert under US-224/I-277.   
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Table 13 Concept 4 Proposed Hinman Ditch Elevations  

Location Unit Existing Conditions Concept 4 Change 

Eastern Hinman 
Ditch** 

Inlet 
feet 

993.04 992.79 -0.25 

Outlet 988.93 988.24 -0.69 

Slope ft/ft 0.0051 0.0057 0.006 

Western Hinman Ditch 

Inlet 
feet 

989.44 988.24 -0.34 

Outlet 988.67 987.52 -1.15 

Slope ft/ft 0.0015 0.0014 -0.0001 

Ex. 54” / Proposed 96” 
Culvert (US-224/I-277) 

Inlet 
feet 

987.52 987.52 0.00 

Outlet 985.99 986.95 0.96 

Slope ft/ft 0.0081 0.0030 -0.005 

** Eastern Hinman Ditch is the same as modeled in Concept 1. 

Concept 4’s 100-year storm event model results with Eastern Hinman Ditch having stormwater storage occurring 

on the east side of Glenmount Avenue up to an elevation of 994.41’. The 100-year storm event will not overtop 

Glenmount Road. Western Hinman Ditch has capacity to convey the 100-year storm event, but the proposed 96” 

culvert under US-224/I-277 still backs up the 100-year storm event in Western Hinman Ditch to an elevation of 

991.87’. Figure 25 shows the extents of the 100-year storm event in blue and the following table compares the 

results to existing conditions.  

Table 14 Concept 4 Hinman Ditch Approx. 100-year WSEL  

Location 

HydroCAD 
Model 
Node 
Name 

Ex
is

ti
n

g 
C

o
n

d
it

io
n

s 

C
o

n
ce

p
t 

1 

C
h

an
ge

 

C
o

n
ce

p
t 

2 

C
h

an
ge

 

C
o

n
ce

p
t 

3 

C
h

an
ge

 

C
o

n
ce

p
t 

4 

C
h

an
ge

 

Feet 

Eastern 
Hinman 

Ditch 
D2 996.04 994.86 -1.18 994.78 -1.26 994.13 -1.91 994.57 -1.47 

Western 
Hinman 

Ditch 

C1 (US-
224/I-277 
Culvert) 

995.01 993.12 -1.89 993.11 -1.90 991.41 -3.60 991.87 -3.14 

Note: Change is the difference from existing conditions.  

Concept 4 provides significant improvements in Eastern and Western Hinman Ditch for reducing potential flooding 
to structures and the results provide comparable WSEL results to Concept 3. Concept 4 model results have been 
included in Attachment 7.  
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Figure 11 Concept 4: Approximate 100-year Storm Extents  
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Pro: Replacement of the US-224/I-277 54” culvert helps reduce peak flows in Hinman Ditch by allowing the ditch to 

more efficiently handle the stormwater draining to it. Velocities have increased in both sections of Hinman Ditch 

which will allow for the ditch to more efficiently self-clean deposited sediment.  Re-establishing the outlet elevation 

of the US-224/I-277 culvert will assist in reducing tailwater/backflow from Brewster Creek.  

Con: This contains all the negatives of Concept 3, but in addition, it is roughly double the cost of Concept 3. A major 

con is that it will increase flows going to Brewster Creek.  The other notable drawback is that even though this 

greatly improves drainage on Hinman Ditch and will reduce the time needed for flood conditions to recede, it still 

will not prevent Brewster Creek from flood routing directly onto Glenmount Avenue and following the roadway to 

Hinman Ditch. To help this situation, detention is needed upstream of Glenmount along Brewster Creek. Concept 

4 will be a lengthy project to address the permitting and coordination required to replace the structure under US-

244/I-277. 

Table 15 Concept 4 Performance Table 

Concept 4 Performance Table 

Condition 
Ex. 54”/Pr. 96” 
Culvert at US-
224/I-277** 

Western Hinman 
Ditch ** 

Ex. Twin 
72” 

Culverts at 
Glenmount 

Ave.*** 

Eastern Hinman Ditch*** 

  
Parameter 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Depth 

Max. 
Vel. 

cfs cfs ft fps cfs cfs ft fps 

Ex.100-
Year Flow 

112.19 151.99 3.26 4.00 2.62 148.52 115.37 3.00 3.00 3.20 

Prop.100-
Year Flow 

124.48 126.59 2.42 4.00 3.43 122.48 121.75 1.78 3.00 5.21 

Change 12.29 -25.40 -0.84 na 0.81 -26.04 6.31 -1.22 na 2.01 
 

• Proposed 96” culvert at US-224/I-277 results show increased flows of 12.29 cfs. 

• Western Hinman Ditch results show reduction in flow of 25.40 cfs, increase in velocity of 0.81 fps, and 

decreased water surface elevations by 0.84’.  

• Twin 72” culverts at Glenmount Ave results show decreased flow of 26.38 cfs. 

• Eastern Hinman Ditch results show increased flow of 6.31 cfs, increase in velocity of 2.01 fps, and reduced 

water surface elevations by 1.22’.  
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Table 17 below summarizes all concept results into one table to more easily compare results. 
 
 
Table 16  Concept Comparison Performance Table  

Performance Table Concept Comparison 

Concept 

Ex. 54” 
Culvert at 
US-224/I-

277 

Western Hinman Ditch 
Ex. Twin 72” 
Culverts at 

Glenmount Ave. 
Eastern Hinman Ditch 

  
Parameter 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Vel. 

Outlet Flow 
Outlet 
Flow 

Avg. 
Depth 

Max. 
Vel. 

cfs cfs ft fps cfs cfs ft fps 

Ex. 100-Year Flow 112.19 151.99 3.26 2.62 148.52 115.37 3.00 3.20 

Concept 1 137.84 158.59 2.85 3.36 154.20 154.46 2.07 6.12 

Concept 2 137.55 157.32 2.66 3.17 153.53 153.70 1.99 5.53 

Concept 3   89.78 78.20 2.01 2.78 61.92 61.01 1.34 4.56 

Concept 4 124.48 126.59 2.42 3.43 122.48 121.75 1.78 5.21 

 

Note that Concept 3 is the only concept performing with reduced outlet flows and this is primarily due to 

restoration of Coventry Crossing Basin being included in the Concept 3 solution. It would be expected that 

Concept 4 could produce similar reduced outlet flows if restoration of Coventry Crossing Basin was added to its 

solution.  

Permitting Analysis 
EDG reviewed published mapping including recent aerial photographs, the National Wetland Inventory (NWI) Map 

prepared by the U.S. Fish and Wildlife Service, and the Ohio Wetlands Inventory Map (OWI) prepared by the Ohio 

Department of Natural Resources for the project area. The resources reviewed during the desktop evaluation and 

coordination response from the Ohio Department of Natural Resources (ODNR) Natural Heritage Database request 

are included in Attachment 9. The obtained information was utilized to inform an internal discussion of ecological 

permits that may be required as part of the project undertaking. It should be noted that a formal wetland and 

surface waters delineation must be conducted to identify the extent and quality of on-site features prior to a formal 

determination of the required and necessary type(s) of permits. EDG completed a desktop review of published 

mapping and resource data. A summary of our findings follows. 
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Table 17 Desktop Environmental Review 

Map Description Information Pertinent to Surface Waters 

ESRI Aerial 
Photograph 

Two streams appear to bisect the Study Area, one on either side of I-277, the north side 
(Brewster Creek) and on the south side (Hinman Ditch) both flow in an east/west 
direction. Saturation is visible on the aerial image in the southeast portion of the Study 
Area, to the south of I-277. 

USGS Topographic 
Map 

One stream, Brewster Creek, is depicted to the north of I-277 flowing in an east/west 
direction. 

National Wetland 
Inventory (NWI) Map 

One riverine, unknown perennial, unconsolidated bottom, permanent (R5UBH) feature 
is depicted to the north of I-277 flowing in an east/west direction, consistent with the 
topographic map. One palustrine, unconsolidated bottom, intermittently exposed 
(PUBG) feature is depicted in the southeast portion of the Study Area south of I-277. 

Ohio Wetland 
Inventory (OWI) Map 

The southeast portion of the Study Area is depicted as woods on hydric soils, shallow 
marsh, and wet meadow. 

 

The United States Army Corps of Engineers (USACE) and Ohio Environmental Protection Agency (OEPA) regulate 

impacts to surface waters within the State of Ohio. Jurisdictional waters of the United States are protected under 

Sections 401 and 404 of the Clean Water Act and Executive Order 11990. The USACE has the primary regulatory 

authority for enforcing Section 404 requirements for Waters of the United States. Ohio EPA also has a state program 

protecting surface waters for both jurisdictional and certain non-jurisdictional (i.e., isolated) wetlands and surface 

waters. 

Section 404 Permit 
Section 404 permits are authorized by USACE. The USACE regulatory process involves two main types of Section 

404 permits: Nationwide Permits (NWP) for actions that are similar in nature and will likely have a minor effect on 

jurisdictional waters and wetlands, and Individual Permits for more significant actions and impacts. It is typical for 

a project to have to apply for multiple NWP’s concurrently. Concept 1 appears to meet the criteria set forth in NWP 

3 for Maintenance. Since Concept 2 involves increasing capacity, it will most likely meet the criteria set forth in 

NWP 43 for Stormwater Management Facilities, but may still also require the NWP 3. Concepts 3 and 4 appear to 

either meet the criteria of the NWP 43 or NWP 27 for Aquatic Habitat Restoration, Enhancement, and Establishment 

Activities. Concepts 3 and 4 may also require the NWP 3. Certain activities (e.g., those that propose impacts to 

wetlands or streams, involve tree cutting, and/or that may affect a historic or archaeologic feature) require a Pre-

Construction Notification (i.e., Nationwide Permit application package), prior to the proposed activity.  

Based on aerial photography, it appears that tree cutting will likely be required at the project site for all four 

Concepts. Therefore, it is assumed that a Pre-Construction Notification (PCN) under Nationwide Permit 3, 27, 

and/or 43 would be required. When a Pre-Construction Notification is required, permit issuance should be received 

from USACE prior to the commencement of work in waterways or wetlands. Generally, when a Pre-Construction 

Notification is required, authorization from USACE may take 2-4 months to obtain. There are no fees associated 

with the Pre-Construction Notification. Mitigation for impacts to wetlands and streams may be required for the 

Section 404 permit. 
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Under NWP 27, impacts to streams for the purpose of restoration, enhancement, and/or establishment do not 

require mitigation, as long as the total linear length of stream restored, enhanced, or established is greater than 

the linear length of stream impacted. Under NWP 43, impacts to jurisdictional waters greater than 1⁄10-acre (0.1-

acre) of wetlands or 3⁄100-acre (0.03-acre) of stream bed typically require compensatory mitigation. If impacts are 

below these thresholds, mitigation is not typically required. Mitigation credit amounts are calculated by multiplying 

the total proposed impacts by a multiplier (1.5x, 2x, 2.5x, or 3x), which is determined by the wetland category. Ohio 

EPA determines a Wetland Category during the ORAM verification process, which is typically initiated during the 

waterway permitting process. Wetland mitigation typically costs between $50,000 and $70,000 based on credit 

availability within the project’s watershed. Stream mitigation does not require a multiplier, and typically costs 

around $250 per linear foot (based on availability). If permanent impacts are greater than 1/2-acre to waters of the 

U.S. a Section 404 Individual Permit may be required. 

Section 401 Water Quality Certification 
In Ohio, Section 401 Water Quality Certifications are authorized by the Ohio Environmental Protection Agency 

(EPA). Work in jurisdictional waterways and wetlands requires individual Section 401 certification unless the project 

meets the Ohio EPA special conditions of applicable NWPs.  

With the assumptions made previously, it appears the proposed work is located within an area that could be 

deemed "Eligible” for 401 coverage under the current NWPs. However, based upon the preliminary scope of work, 

review of published map data, and current regulatory guidance, the project appears to meet the Ohio EPA special 

conditions criteria of Nationwide Permit 3, 27 and/or 43. Therefore, an Individual 401 Water Quality Certification 

through Ohio EPA is not anticipated for this project. However, the USACE could still make a determination that an 

Individual 401 Water Quality Certification through Ohio EPA is required. For projects within minimal water quality 

effects (at the discretion of Ohio EPA), a Director’s Authorization for coverage under the NWPs can be sought 

instead. Fees apply for Individual Water Quality Certifications (based on linear foot of impacted stream or wetland) 

and for a Director’s Authorization ($2,000 flat fee). Ohio EPA has 180 days to respond to a request for an Individual 

Water Quality Certification, and 365 days to respond to a Director’s Authorization, although Director’s 

Authorizations, in practice, are typically received within 90-120 days.  

Water Quality and Sediment Reduction Benefits 
Cleaning vegetation out of a channel can provide sediment reduction benefits through several mechanisms: 

• Increased Water Flow: Removing vegetation, such as overhanging plants and submerged vegetation, can 

improve the flow of water within a channel. Increased water flow helps in carrying sediment downstream, 

preventing its accumulation in the channel. 

• Erosion Control: Vegetation along a channel's banks plays a crucial role in stabilizing the soil and preventing 

erosion. By maintaining or restoring vegetation on the banks, erosion can be minimized, reducing the 

sediment load in the water. However, excessive vegetation can impact the flow of water within a channel. 

A balance is required for erosion control without impacting the flow.  

• Floodplain Functionality: Vegetation in and around channels contributes to the overall health of a 

floodplain. Floodplains are essential for slowing down and spreading floodwaters, allowing sediment to 

settle before the water returns to the main channel. Restoring vegetation through the corridor will aid in 

maintaining this natural process. 
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• Habitat for Sediment-Eating Organisms: Aquatic and riparian vegetation provide habitats for various 

organisms that play a role in breaking down and consuming sediment. Restoration of vegetation for these 

organisms will maintain their ability to contribute to natural sediment reduction processes. 

It's important to note that while cleaning vegetation out may be necessary for maintaining water flow and 

preventing blockages, it should be done carefully and considerately. Sustainable and ecologically friendly practices 

should be employed to allow for the benefits of vegetation removal without the potential negative impacts on 

sediment dynamics, water quality, and overall ecosystem health. Additionally, implementing erosion control 

measures and promoting the growth of native vegetation can help offset some of the potential negative effects of 

vegetation removal. 

Alternative Costs 
Table 2 presents estimated project costs for each Drainage Improvement Concept. Each OPCC is a Class 5 cost 

estimate based on AACE International’s Cost Estimating process. A Class 5 cost estimate is acceptable for use in a 

concept level screening purpose. Design and Permitting costs have also been included. An expected low (-20%) and 

high (+35%) cost ranges are provided as well.  

Table 18 Opinion of Probable Construction Cost 

Concept Description -20% OPCC +35% 

Concept 1 
Ex. Ditch Cleanup and 
Restoring Existing Channel 
Capacity 

$135,164 $168,955 $228,090 

Concept 2 
Ditch Grading (adding channel 
capacity) and Realignment 

$187,395 $234,243 $316,228 

Concept 3 
Ditch Grading/Realignment 
and Additional Detention 
Storage 

$302,078 $377,600 $509,760 

Concept 4 

Ditch Grading/Realignment, 
Detention Storage, and 
Roadway Structure 
Replacement 

$630,899 $788,624 $1,064,642 

 

Concept 3 cost estimating is for the proposed detention storage node and assumes that restoration of Coventry 

Crossing Basin would be financed by others. The restoration of Coventry Crossing Basin’s Class 5 cost estimate 

range is $156,838 to $264,664.   

Cost 4 includes the cost to perform the structure replacement, the cost could be reduced if ODOT could assist in 

financing of the replacement.  

Grant Funding 
There are several possible funding mechanisms for restoration of Ohio Streams. From our experience there are ten 

that could be used for these projects based on the location of the improvement.  The list below provides basic 

information regarding each of these potential funding options.  



P R O J E C T :  H I N M A N  D I T C H  ( D I T C H  # 5 2 )  P R E L I M I N A R Y  E N G I N E E R I N G  
M E M O R A N D U M  

  45 

              

• County Petition Ditch: This process would start with a formal request or application made by landowners 

or residents to establish or improve drainage systems, commonly known as ditches. These drainage systems 

are essential for managing water flow, preventing flooding, and improving agricultural land. The process is 

often governed by Ohio's laws related to drainage and ditch maintenance. A petition was submitted to 

Summit County on August 18, 2011. If a solution is selected to move forward, the property owners whose 

drainage contributes to Hinman Ditch would be assessed for the cost of the flooding solution, this could 

also include the owners along Brewster Creek.  

 

• MWCD Partners in Watershed Management (PWM): The grant program, Partners in Watershed 

Management (PWM), provides maintenance assessment funds to assist local organizations to implement 

water quality projects, flood reduction and mitigation programs, and watershed education efforts 

throughout the 18 counties within the Muskingum Watershed Conservancy District (MWCD). MWCD PWM 

grant applications are typically due in September and require detailed drawings, resolution(s), and letters 

of support.  

 

• FEMA Hazard Mitigation Assistance Grant: FEMA's hazard mitigation assistance provides funding for eligible 

mitigation measures that reduce disaster losses. "Hazard mitigation" is any sustainable action that reduces 

or eliminates long-term risk to people and property from future disasters. Mitigation planning breaks the 

cycle of disaster damage, reconstruction and repeated damage. Hazard mitigation includes long-term 

solutions that reduce the impact of disasters in the future. 

 

• FEMA Flood Mitigation Assistance Grant: The Flood Mitigation Assistance grant program is a competitive 

program that provides funding to states, federally recognized Tribal governments, U.S. territories, and local 

governments. Since the National Flood Insurance Reform Act of 1994 was signed into law, funds are used 

for projects that reduce or eliminate the risk of repetitive flood damage to buildings insured by the National 

Flood Insurance Program. FEMA chooses recipients based on the applicant’s ranking of the project, 

eligibility, and cost-effectiveness of the project. FEMA requires state, local, federally recognized Tribal 

governments, and U.S. territories to develop and adopt hazard mitigation plans as a condition for receiving 

certain types of non-emergency disaster assistance, including funding for hazard mitigation assistance 

projects. IN 2023 this grant program was funded with $800 million.  

 

• FEMA Building Resilient Infrastructure and Communities: The Building Resilient Infrastructure and 

Communities (BRIC) grant program makes federal funds available to states, U.S. territories, federally 

recognized Tribal governments, and local governments for hazard mitigation activities. It does so with a 

recognition of the growing hazards associated with climate change, and of the need for natural hazard risk 

mitigation activities that promote climate adaptation and resilience with respect to those hazards. These 

include both acute extreme weather events and chronic stressors which have been observed and are 

expected to increase in intensity and frequency in the future. The BRIC program’s guiding principles include 

supporting communities through capability and capacity-building; encouraging and enabling innovation, 

including multi-hazard resilience or nature-based solutions; promoting partnerships; enabling large, 

systems-based projects; maintaining flexibility; and providing consistency. Through these efforts 

See Note Below

Note: Property owners within the Summit County
Surface Water Management District (SWMD), i.e. 
Coventry Township, will have their assessments 
for construction and maintenance paid by SWMD.
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communities are able to better understand disaster risk and vulnerabilities, conduct community-driven 

resilience, hazard mitigation planning, and design transformational projects and programs.  

 

Awards made under this funding opportunity will be funded, in whole or in part, with funds appropriated 

by the Infrastructure Investment and Jobs Act, also more commonly known as the Bipartisan Infrastructure 

Law (BIL). The BIL is a once-in-a-generation investment in infrastructure, which will grow a more 

sustainable, resilient, and equitable economy by enhancing U.S. competitiveness, driving the creation of 

good-paying jobs with the free and fair choice to join a union, and ensuring stronger access to economic 

and environmental benefits for disadvantaged communities. The BIL appropriates billions of dollars to 

FEMA to promote resilient infrastructure, respond to the impacts of climate change, and equip our nation 

with the resources to combat its most pressing threats. 

 

• USACE Section 205 – Flood Damage Reduction: Section 205 of the 1948 Flood Control Act authorizes the 

Corps of Engineers to plan, design, and construct structural and non-structural flood control projects in 

partnership with non-Federal government agencies, such as cities, counties, special authorities, or units of 

state government. Projects are planned and designed under this authority to provide the same complete 

flood risk management project that would be provided under specific congressional authorizations. The 

maximum federal cost for planning, design, and construction of any one project is $10.0 million. Each 

project must be economically justified, environmentally sound, and technically feasible. Flood risk 

management projects are not limited to any particular type of improvement. Levee and channel 

modifications are examples of flood risk management projects constructed utilizing Section 205 authority. 

The feasibility study is 100% federally funded up to $100,000. Costs over $100,000 are shared equally with 

the non-federal sponsor. Up to one-half of the non-federal share can be in the form of in-kind services. 

Costs for preparation of plans and specifications are shared at 65 percent federal/35 percent non-federal 

(Construction cost-share varies between 50% and 65% Federal, based on the type [structural or non-

structural] solution). The non-federal share of construction consists of provision of any necessary lands, 

easements, rights-of-way, relocations and disposal areas (LERRD), plus a cash contribution of 5% of the 

total project costs. In the event that the value of LERRD, plus 5% cash, does not equal at least 35% of the 

total project cost, the non-federal sponsor must contribute additional cash to pay their share. If LERRD plus 

5% exceeds 35%, the sponsor is responsible for up to a maximum of 50% of the total project costs. 

In response to a written request from a potential non-federal sponsor, the Corps conducts an initial 

appraisal early in the Feasibility Study to determine whether the project meets program criteria and 

provides a basis for determining scope and cost of an entire feasibility study. The solution must be 

economically feasible and environmentally acceptable. If an acceptable solution is identified in the 

feasibility study, the Corps prepares plans and specifications, then manages construction of the project. 

• Ohio EPA Section 319(h): These funds are awarded to projects that restore Ohio streams, reduce nonpoint 

source pollutants such as nutrients, sediment and bacteria, improve stream and riparian habitat and/or 

reverse the impacts of stream hydromodification. These funds may provide up to 60% of the total project 

costs and have a minimum 3-year term. Approximately $2.7 million per year is anticipated for 2024. 

Applications for 2025 would be expected around October/November 2024. In order to be funded by this 
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program, the project needs to be identified within an approved NPS-IS. This project is located within the 

Portage Lakes – Tuscarawas River HUC 05040001-01-05, which has an approved NPS-IS plan. The existing 

NPS-IS plan would need to be modified to include the preferred concept from this Conceptual Engineering 

Memorandum and inclusion of a critical area, then the plan will need to be resubmitted to Ohio EPA. 

 

• WRRSP - To be eligible for WRRSP funding, project and costs must be directly related to restoring and/or 

protecting a site’s aquatic life use. Eligible projects include stream and wetland protection through fee‐

simple property acquisition, and stream and wetland restoration that corrects impairments to on‐site 

aquatic resources. To qualify for WRRSP funding, a project must either by itself, or in concert with other 

past, present, or future projects, result in the full protection or restoration of the aquatic resource. Streams 

must either be in attainment of, or be fully restored to, at least Warmwater Habitat or greater designated 

aquatic life use under Ohio Water Quality Standards. Wetlands must achieve, or be restored to, a Category 

3 designation. Performance criteria include both habitat and biological assessment methods. The program 

is transitioning to requiring both pre‐ and post‐implementation biological assessments for all projects. 

Acquisition and/or restoration of parcels with perpetual leases or severed mineral rights, regardless of 

when the severance took place, will not be eligible for WRRSP funding. Implementers will be limited to no 

more than five open WRRSP projects at the time nominations are submitted, and all required annual 

reports for previous projects awarded to the implementer must have been submitted to DEFA to be 

considered for funding for any additional projects. Nominations are accepted on an annual basis, with a 

deadline of July 15, 2024, for the Pre-Nomination Site Review Request Form. The project’s water resource 

assessments must then be completed along with the project nomination form and attachments by August 

15, 2024. Projects which are identified as fundable will meet program requirements in the first year 

(design/permitting), and then receive their construction assistance award in the second year. There is no 

match requirement for WRRSP. 

 

• Clean Ohio Conservation Program - Acquire land for public open space; protect or enhance riparian 

corridors - For projects that seek to restore streams, wetlands, and other water bodies, the applicant must 

demonstrate ability to secure a NWP (or other appropriate stream restorations permit) from the United 

States Army Corps of Engineers at time of application. Other applicable permits such as 401 Water Quality 

Certification from the Ohio Environmental Protection Agency must also be obtained. Applicants must 

receive permits and all necessary authorizations within one year of receiving Clean Ohio Funding and before 

commencement of project construction. Round 16 applications were due August 30, 2023, for District 8 

(Summit County). Round 17 application process is anticipated to start July 2024. This program requires a 

minimum 25% local match. 

 

• NFWF Five Star and Urban Waters Restoration Program - On-the-ground wetland, riparian, in-stream 

and/or coastal habitat restoration; Meaningful education and training activities, either through community 

outreach, participation and/or integration with K-12 environmental curriculum; Measurable ecological, 

educational and community benefits; Partnerships: Five Star projects should engage a diverse group of 

community partners to achieve ecological and educational outcomes. The program is funded at $2.6 

million each year. Awards range from $20,000 to $50,000 with an average size of $35,000 and about 50 
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grants awarded per year. Grants span 12 to 18 months in duration. Typically, NFWF requests a 1:1 

financial match. Application dates vary but are typically around the January timeframe.  

Conclusion 
There are several factors affecting flooding issues in this study area. First, the existing 54” culvert under US-224/I-

277 significantly limits the ability of Hinman Ditch to effectively drain. The structure under US-224/I-277 is a single 

54” which is undersized as it can only pass the 1-year storm event. This culvert alone is acting like a low flow orifice 

and creating back up/flooding conditions in every storm event above a 1-year storm, essentially turning Hinman 

Ditch and the areas upstream of it into a detention basin. Upsizing this culvert will require significant coordination 

and will also create downstream water surface increases which may be difficult to permit. Therefore, Concept 4 is 

not recommended as a solution that could provide immediate benefit to the study area. Secondly, Glenmount 

Avenue currently is acting as a flood route for Brewster Creek and brings stormwater flows into Hinman Ditch during 

large storm events making flooding conditions worse. This was not evaluated in detail as part of this study, but to 

help with the flooding from Glenmount Avenue, we recommend an evaluation of the area further upstream of 

Glenmount Avenue along Brewster Creek for a location to provide additional detention volume.  

Concepts 1 and 2 evaluated cleaning and improving Hinman Ditch to increase its capacity. However, both Concepts 

1 & 2 yield similar results, offering minimal to slightly moderate benefits that are insufficient to significantly reduce 

flooding in the area. Concept 3 evaluated potential additional detention storage in two locations independently and 

in conjunction with ditch improvements.   

Concept 3 explored the addition of detention storage, identifying two optimal locations: one directly upstream of 

the beginning of Hinman Ditch, and another as the Coventry Crossing Basin. The Coventry Crossing Basin has 

deteriorated and is no longer functioning as a stormwater detention facility. Restoring the Coventry Crossing Basin 

to its “Plan” conditions could reduce flows to Hinman Ditch by 34.1%, which can reduce WSEL in Hinman Ditch by 

0.42’ to 0.87’ which is a substantial improvement worth pursuing. However, this would require coordination with 

the City of Akron and the HOA for repairs and future maintenance, which may take considerable time. 

For more immediate relief, adding detention storage upstream of Hinman Ditch could reduce flows by 11.4%. While 

this would also require coordination with the overhead electric company and property owners, it is expected to be 

manageable for a project of this type, but alone will make little impact to WSEL (<0.30’).  

Combining both solutions could lead to a 38.3% reduction in flows to Hinman Ditch. However, the cost of the 

proposed detention storage outweighs its additional benefits (4.2%) unless the County requires an immediate 

solution for the study area. This combined solution was not hydraulically modeled to evaluate the WSEL impacts.  

Concept 3 model results are provided for Concept Ditch Improvements, restoration of Coventry Crossing Basin, and 

addition of proposed detention storage since it provides the best hydraulic solution results and significant 

improvement.  

Concept 4 evaluated the combination of the Concept 1 Ditch Improvements, additional detention storage, and 

replacement of the 54” US-224/I-277 culvert. The 54” US-224/I-277 culvert’s outlet elevation is currently almost 

one foot lower than it’s designed conditions. The replacement of the twin 72” culverts on Glenmount Ave. was 

reviewed but the results indicated minimal to no additional improvement with the replacement of these structures 
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and was no longer considered as part of Concept 4’s solution. Concept 4 selected to include the proposed detention 

storage instead of restoration of Coventry Crossing Basin since it was able to provide a more immediate solution, 

while also knowing from previous concept results that restoration of the Coventry Crossing Basin would just further 

improve the results of Concept 4.  

Concept 4 provides significant improvements in Eastern and Western Hinman Ditch for reducing potential structural 
flooding and the results are comparable WSEL results to Concept 3. Concept 3 is the only concept providing reduced 
flows to Brewster Creek and that is primarily due to the restoration of Coventry Crossing Basin. Therefore, it would 
be anticipated that Concept 4 could produce similar if not more improved results, but the additional cost and time 
associated with coordination, funding, and permitting of the replacement of the US-224/I-227 should probably be 
considered in a future phase of design if other potential solutions prove to not be providing adequate reduction in 
flooding events.  

In Concepts 2, 3, and 4, Eastern Hinman Ditch is proposed to be re-aligned further away from Penguin 

Condominiums and an earthen berm installed to provide additional protection to reduce flooding to structures 

within the study area. The re-alignment and addition of this earthen berm will provide significant improvements by 

raising the elevation of protection for some of the Penguin Condominiums.  

Following is a table that ranks the benefit, cost, maintenance, and permitting/coordination for each modeled 

concept for consideration in a final solution selection.   

 

The following is a recommended phased approach for advancing a solution that is financially achievable:  

• Additional detention storage alone provides notable improvements by restoring Coventry Crossing Basin. 

• Restoration of Coventry Crossing Basin and Concept 1 Ditch Improvements provides further benefit that 

would provide significant improvements and is recommended as the preferred solution with the most 

significant improvements and lowest costs.   

• Restoration of Coventry Crossing Basin may take substantial time and coordination to accomplish, 

therefore the proposed detention is recommended as a secondary option if this occurs.  

• Concept 1 Ditch improvements are recommended because it would be the least impactful of the two 

different ditch improvements evaluated and provides similar results to the larger capacity ditch.  

o Concept 1 Ditch improvements may require additional right-of-way acquisition and may be in 

conflict with an existing structure. This may create significant time delays in providing a solution 
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for the community. Therefore, at a minimum, a routine cleaning of Hinman Ditch should occur to 

remove accumulated sediment, and a more manageable routine cleaning schedule established for 

the future.   

• Future design phases should consider evaluating if a typical two-stage channel can be considered in Hinman 

Ditch. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 
 
 
 
 

Attachment 1: Existing Drainage Map 
  





 
 
 
 
 
 
 

Attachment 2: Proposed Drainage Map 
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