Aurora Shores Flooding Assessment
Informational Meeting
August 18, 2025
Reminderville City Hall
Agenda
5:00PM Welcome/Ilntroduction
5:05PM Presentation
About the Summit County Surface Water Management District
Cuyahoga River Watershed Study
Aurora Shores
Understanding the Stream Network
Historic Land Use and Precipitation
Overview of HEC RAS Model
Scenarios and Results
Potential Solutions
5:45PM Questions and Discussion
7:00PM Adjourn
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Introductions and Agenda

* Summit County Surface Water Management District (SWMD)
* Cuyahoga River Watershed Study

* Aurora Shores
= Understanding the Stream Network
= Historic Land Use and Precipitation

* HEC RAS Model

= Setup
= Scenarios and Results

e Potential Solutions
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Summit County SWMD



Surface Water Management District
Purpose
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Manage and improve stormwater facilities and
stormwater discharges

Protect surface and groundwater quality

* Reduce property damage due to excess stormwater
discharge

Meet the requirements of Ohio EPA’s Stormwater
Management Program for Municipal Separate Storm
Sewer Systems (MS4)

Aurora Shores identified as area of concern due to
severity of flooding and number of properties impacted.




Surface Water Management District
Stormwater Solutions
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“The tools that drive our success”

Grading §°mm““;t_y
Permits ar:::;i 'P
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SUMMIT COUNTY

Surface Water
Management District

Drainage e
Improvement

Concerns Projects Program
Using ORC 6131
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Cuyahoga River Watershed Study



l Study Area

Intersection of the Cuyahoga River
Watershed and municipalities within
the SWMD

Field assessments of select streams,
ditches, and drainage complaints

* Included Pond Brook, Channel Brook,
other tributaries, wetlands, and
ditches

Village!
Remindenyille

sulahd Rd
= Northfield

Valley Natigg

_Cuyahoga flls

Map Zoom Extent raiinfad
c,)\krl:ln

Hampton Hills

Barberton @

O Drainage Complaint
Evaluation Cuyahoga Valley
== [nspected Streams National Park

=== [nspected Ditches "] Summit County




Baseline
Recommendations

Problem
Areas
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Locations of minor
drainage issues,
erosion, or
unauthorized
dumping

Did not receive full
Problem Area
designation

Capital improvement projects

Aurora Shores in Problem Area 6 of the
report

* Erosion component
= Erosion along tributary at Pirates Trail

* Flooding component
» Backyards adjacent to wetland
* Model developed



Aurora Shores Overview

The Clipper Cove culvert
replacement is assumed
to have solved the
flooding at Nautilus Trail.

Impacts of additional

storage being explored
by OHM AdVvisors.
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Aurora Shores History



l Previous Work T| TETRA TECH

Multiple studies, restoration projects, and modeling efforts:
- 1960s - 1970s: Pond Brook channelized, Aurora Shores developed
- 2004 - 2009: Pond Brook study, design, and restoration

- 2017: Stantec peer review of restoration. Model showed decrease in water
surface elevations as result of restoration

- 2021: Buckeye Engineering estimated 100-year flows in Channel Brook at
Glenwood Blvd. crossing

- 2021: OHM Advisors built model for Clipper Cove Culvert replacement

- 2024: Clipper Cove culvert replaced




Hydrology Overview

Complex stream network

1. Pond Brook
2. Channel Brook

Cross each
other at
the Clipper
Cove
aqueduct.
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1906
Aurora Lake elevation =996-ft

1963

US Geological Survey topographic
map wetlands

Aurora Lake elevation = 1000-ft

1970s
Most roads and buildings constructed




l Historic Maps Tt | TETRA TECH

1906
Aurora Lake elevation =996-ft

§

1963

US Geological Survey topographic
map wetlands

Aurora Lake elevation = 1000-ft
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1906
Aurora Lake elevation =996-ft

1963

US Geological Survey topographic
map wetlands

Aurora Lake elevation = 1000-ft

1970s
Most roads and buildings constructed




Historic Maps - Current Elevatlon | TETRA TECH
“’ o : _ o e | : e ™k

&}‘
Wetland footprint still b
present today in low
elevation that extends far
into backyards despite
the restored extent

ending at the ditch.

Historic extent remains
hydrologically connected
and is functioning how it
always has.
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Historic Groundwater Levels
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. Pond Brook - Cell 1
e \Water Table elevations Well 101 - B01059 (Davey Well 4)
ﬂUCtu ate by ~l_fto 996.00 - 2
995.00 1.8
994.00 16
* No correlation o
£
between water table
elevation and '
precipitation.
989.00 I 0.6
988.00 l h I' | | I 0.4
. N Al |
 Water table remains I Luf ”
subsurface.
Ground Surface e \Water level —mmmPrecipitation 2[_23;%;JZZEELiiiigi?n}iefii?i”ked:}“nafn”}’fSJB‘ _
Rainfall data was taken from daily readings at Ravenna airport.

(Davey Resource Group, 2013)




Water Table Profile Tt TETRA TECH

-, 1| * Water table slopes east
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. | | —-— - | Pond Brook.
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Water Table Projections Tt| TETRA TECH
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Historic Precipitation

 12-hour design storms (NOAA Atlas 14)

* Ravenna (~13 miles away)

« Sept 7t 2020

= ~6.5inches local rain gage
(OHM Advisors, 2021)

« July 17t 2021
* Precip depth unknown

e June 19t 2025

" 3.96 inchesover3days=5
year storm

= Depth taken ~6miles away
at Auburn Corners gage

48] I 4] ™ ~J o w

Calendar Days of Design Storm Exceedance
3

1-year event
B 2-year event
M 5-year event
B 10-year event
W 25-year event

50-year event

B 100-year event

12-Hour Storm

1970s

1580s

1590s

Years

2000s

2010s

TETRA TECH

Ravenna
rain gage
not
operational
in this
decade.
Home
owners
report
frequent
large
storms
estimated
>=100 year.

2020s
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Historic Precipitation

 12-hour design storms (NOAA Atlas 14)

* Ravenna (~13 miles away) Is data collected at
Aurora Lake available?
. th Not able to download
Sept [ . 2020 . from dashboard
= ~6.5inches local rain gage ’ — online... « Denotes two

[o2]

precipitation events
with depths estimated
to be greater thanthe
100-year storm

(OHM Advisors, 2021)

« July 17t 2021
* Precip depth unknown

« June 19t 2025
" 3.96 inchesover3days=5

ear storm
d I 110 1| ‘I l II I
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| 6/19/2025 - Various Locations TETRA TECH

22



/2025 - Regatta Trail TETRA TECH
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Windjammer Cove Tt | TETRA TECH

7/17/2021 6/19/2025
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Windjammer Cove Tt | TETRA TECH

7/17/2021 6/19/2025

B L

Database of more
photos with exact
locations and time of
day will improve model
calibration.
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2D HEC-RAS Model
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Scenario Overview

1. Channel Brook 100 Year Event
2. Aurora Lake Stage Increase

3. Aurora Lake Spillway Release
4. Agri-Drain Design Elev. =992.5’

5. Agri-Drain Raised Elev. =994.5’

6. Increased Hydraulic Capacity
Downstream
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Scenario Overview

1. Channel Brook 100 Year Event

" Do 100-year flows in Channel Brook

cause flooding?

 100-year flows applied to
Channel Brook upstream of
Glenwood Blvd.

Solon

Solon | Chagrin Falls

Grantwood Golf

43

2 Channel Brook

Headwaters

Pond Brook
| Headwaters

Unnamed Po
Gleneagles Golf

Pond Brook
Watershed

Reminderville | Aurora

43

Aurora Lake
Watershed
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Scenario 1 - Channel Brook 100-Year Event

* Glennwood Blvd. bridge reduces peak flows downstream

= A JHydregraph:Location

* No overtopping of boating canal
home inundation
~ 3-in. :
Glenood Blvd.
Y| Crest depth ~ 1-in.
W Shoulder depth ~ 3-in.
: Overtop volume ~3 cfs

Channel Brook 100-Year Event

1500
Channel Brook (upstream)
1200
) —— Channel Brook (downstream)
$ 900
3
E 600 il
[T TOCES:!
300 Maximum Water Depth (ft)
- -
: — §
0 1 2 3 5 6 7 8 Q (0‘9

Time (hours)




Scenario Overview

2. Aurora Lake Stage Increase

= At what elevation does Channel
Brook Boating Canal overtop due
to anincrease in the water levels
of Aurora Lake?

« Steadily increased the water
levels within Aurora Lake.

Solon
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?! Channel Brook

Headwaters

Unnamed Pond Brook Tributa lipper, Cove Agueduct
I it eginflerville "
r [ 43

Pond Brook

o
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- @
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Grantwood Golf
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Headwaters

......

] Aurora Lake
\ Spillway Watershed

Reminderville | Aurora




* Channel Brook Boating
Canal first overtops at
elevation of 1001.5 feet

* This elevation would not
be reached under
normal dam operations
which lowers the lake
level prior to storms

Scenario 2 - Aurora Lake Stage Increase
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Scenario Overview Solon | Chagrin Falls

Grantwood Golf

43

?! Channel Brook

3. Aurora Lake Spillway Release

Headwaters
* Does a large release from the
Aurora Lake spillway cause the pond Brook
localized flooding via backwater Headwaters
effect? < =
. Channe '
BrE:ok >
» Peak flow =779 cfs \v ! r
* Volume =822 acre feet e "m\v o PR
Pond Broolit '§ Pond
Aurora Lake Spillway @ A#;ct’;?,sﬂf -

10 $1500 _ . ‘
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Scenario 3 - Aurora Lake Spillway Release ) [m) Teea ecn

* Flood extent shown on map

* Volume released is 2.3 times greater
than 100-year event entering Aurora
Lake

= Very rare event

* May occur if emergency spillway is
overtopped or sudden lowering of
spillway gate

» Not expected under normal dam
operations

L0 ’ - il I s Y v
CE_Walershed Sty Taskd PondBrockSiudyl ModelGis Data PreProcessngFrefrocessing Workspaos Frefrocessing Workspace. apnd COLE BLASHO S2024]

Maximum Water Depth (ft) B Building Footprints

S —
FEMA 100-year Flood
C::) Zone

o 2




Scenario Overview  Solon | ChagenFals

MW | Golf
43

9

4. Agri-Drain Design Elev. = 992.5’ " W vt
= Do Agri-Drains at this design
elevation impact flood depths or Pond Brook
e Xt e I’It? Headwaters
5. Agri-Drain Raised Elev. =994.5’ | o
= Can the Agri-Drain elevations be Brgok N

modified to decrease flooding in T_/"}V\' |
Unnamed Pond Brook Tributa lipper, Cove Agueduct
backyards? eRinferville i

Pond Brook '§
Watershed Y al
@

43

] Aurora Lake
-.EPLUWE‘.:’ Watershed

* Applied 100-year |
precipitation to model ond s

Reminderville | Aurora




Scenarios4 &5

l Hydrology Overview ?’%?Fﬁ_ -
o e 1
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iDivérsiop Embar:nkrhent ._ 2.
* Elevation raised with ~ #¢%m2=n
goal of diverting more g
watertowetlandand -* "%
less to ditch 1 R S
iy
e 100-year precipitation . ' ..

closely matches FEMA % i
100-year flood zone - Weilknd
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l Scenario 5 - Agri-Drain Raised Elevation =994.5’

WSE in Response to the 100-Year Precipitation Event

BB e e e e o = Water surface
8995.5 B Precipitation (inches) ‘ 0.2 elevatlons are the
. = = = WSE Upstream of Embankment - Design Elev. =992.5ft Same after pea k
= = = WSE Upstream of Embankment - Raised Elev. =994.5 ft o4 — p reCi pitation
;3 9945 WSE Downstream of Embankment - Design Elev. = 992.5 ft 0.6 ';:f rega rd leSS Of Agri_
E o4 WSE Downstream of Embankment - Raised Elev. =994.5 ft ™ . E Drain elevation
o 9935 1 [{'Gf ® lOO'year
o y orecipitation with
o925 neak at 0.5 inches
ooz - ner hour
16 18 20 22 24 26 28

Time (hours)




l Scenario 5 - Agri-Drain Raised Elevation =994.5’
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* Low elevation of backyards relative to the ditch and wetland
Is main driver of localize flooding

1002

1000

998

Elevation (feet)
w
&

:

992

980 °

Wetland Cell 1 Ditch 1 I Backyard | House
= = Water Depth (Design and Raised Agri-Drain Scenarios)
18] [ak]
E £1 @Terrain
E 3 3
: : o
Q,\\
West - Cross Section - East

Direct
precipitation and
runoff from
backyards poolsin
low area.




Scenario Overview PO S T

6. Increased Hydraulic Capacity Downstream | ¢

* Willincreasing the hydraulic capacity of the S.R.
82 and Railroad bridges improve flooding in
Aurora Shores?

1-D Model XSect 26.5
at 2-D Model Qutlet | Liberty Park

 Utilized 1-D HEC-RAS model with
greater spatial extent (Stantec, 2017)

i Railroad Bridge
N

s 1-D Model Stream = 2-D Model Area
= 1-D Model Cross Section
e -0 Model Bridge




Scenario 6 - Increased Hydraulic Capacity Downstream
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WSE Results:
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l Scenario Conclusions

* Localized flooding is not sourced from the Channel Brook drainage
network

» 100-year flows (scenario 1), increases in lake elevation (scenario 2), and
large spillway releases (scenario 3) did not show the ability to cause the
observed flooding

* Flooding along Windjammer Trail and Sea Ray Cove remains under
existing and modified Agri-Drain elevations
* Flooding is primarily sourced from precipitation(scenarios 4 & 5) - not from

increases in ditch stage - and is worsened by the low lying, poorly drained
soils that are natural to the wetlands and high water table

* Increasing the hydraulic capacity of downstream bridges does not
impact flooding in Aurora Shores (scenario 6)
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Potential Solutions
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Reminderville |

Aurora

1150 ft !
- t-d | Pond

Liberty Rd

Project Details

Watershed: Pond Brook
HUC12: 041100020501
Municipality: City of Reminderville

Field Visit Date:3/20/2024

Project Narrative

Flooding along backyards of Regatta Trail,
Windjammer Trail, and Sea Ray Cove is
longstanding and well documented. Historically a
natural wetland / swamp, flooding occurs due to
the pooling of direct precipitation and lack of

1 i Nk I RUNY - v adaquate grade to drain the area. The adjacent
2-ft Contours f ‘ - ' ' ; ditch has not been shown to overtop. Alternative
Parcel (ID Labeled) B P J i 2 1 proposes maintaining the existing conditions

and allow the area to flood within the FEMA 100-
year floodplain which extends up to, but does not
inundate, the homes.

FEMA 100-year
Flood Zone

Summit County Engineer

ol N . Cuyahoga River Watershed Study
5 : ASN_AOI 9
RIGHI bt = s Aurora Shores Flooding Alternative
1
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O - Component
O - Photo
— - Ditch
== - Field Drain

2-ft Contours
Parcel (ID Labeled)

62.5 125

250
JUS Feet

D
Glenw®

Reminderville |

- |
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1150 ft |

a ‘-J | Poﬂd

Liberty Rd

o T
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Project Details

Watershed: Pond Brook
HUC12: 041100020501
Municipality: City of Reminderville

Field Visit Date:3/20/2024

Project Narrative

Flooding along backyards of Regatta Trail,
Windjammer Trail, and Sea Ray Cove is
longstanding and well documented. Historically a
natural wetland / swamp, flooding occurs due to
the pooling of direct precipitation and lack of
adaquate grade to drain the area. The adjacent
ditch has not been shown to overtop. Alternative
2 proposes to [A] - install a series of field drains in
an east-west direction to convey water to the
ditch. This alternative is not expected to solve the
flooding issue but rather, will decrease the time in
which the yards are flooded. Feasibility depends
on detailed elevation survey to ensure adequate
grade exists between the yards and ditch and
design of the drains has not yet been established.

Summit County Engineer
Cuyahoga River Watershed Study
ASN_AOI 9
Aurora Shores Flooding Alternative
2
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[0 - Component
O - Photo

— - Ditch

—>- Field Drain

O\ - Retention Basin
O~ - Pump Station

. Parcel (ID Labeled)
Elevation (ft)
1006.54

, Us Census Burcau, USDA, USFWS, s, TomT
EPA, NPS, USDA, USFWS

sarmin, SafeGraph, GeoTechnoloaies, Inc, METI/NASA, USGS,
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| Al
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>
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I3 © Oparbetna, Moo, Ety TormTom, G, SofeQaph, GooTechnclois, ne, METINAGA, USGS, EPh,

Project Details

Watershed: Pond Brook
HUC12: 041100020501
Municipality: City of Reminderville

Field Visit Date:3/20/2024

Project Narrative

Flooding along backyards of Regatta Trail,
Windjammer Trail, and Sea Ray Cove is
longstanding and well documented. Historically a
natural wetland / swamp, flooding occurs due to
the pooling of direct precipitation and lack of
adaquate grade to drain the area. The adjacent
ditch has not been shown to overtop. Alternative
3 proposes to remove water from the area using
the following three components: [A] - install field
drains to convey water out of backyards; [B] -
construct 2 retention basins with impermeable
lined bottoms; and [C] - install a pump station.
The retention basins and pump stations will
require the aquisition of 3 properties where
elevations are most suitable (6600902, 6600903,
6600904). Feasibility and design specifications
have not yet been established.

Summit County Engineer
Cuyahoga River Watershed Study
ASN_AOI_9
Aurora Shores Flooding Alternative
3

)
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[0 - Component
O - Photo
— - Ditch
—=>- Field Drain
- Pump Discharge
=1- Pump

6409188
6408645

2-ft Contours
Parcel (ID Labeled)

62.5 125 250
JUS Feet
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Project Details

Watershed: Pond Brook
HUC12: 041100020501
Municipality: City of Reminderville

Field Visit Date:3/20/2024

Project Narrative

Flooding along backyards of Regatta Trail,
Windjammer Trail, and Sea Ray Cove is
longstanding and well documented. Historically a
natural wetland / swamp, flooding occurs due to
the pooling of direct precipitation and lack of
adaquate grade to drain the area. The adjacent
ditch has not been shown to overtop. Alternative
4 proposes to remove water from the area using
the following two components: [A] - install field
drains to convey water to common locations; [B] -
install sump/grider pumps to remove water from
properties outletting to the adjacent ditch,
Homeowners would be responsible for the power,
maintenance, and replacement of the field drains
and pumps. Adjacent properties could install
duplex systems to share the cost.

Summit County Engineer
Cuyahoga River Watershed Study
ASN_AOI_9
Aurora Shores Flooding Alternative
4
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Surface Water Management District
For More Information:

TETRA TECH

Please Visit Our Website at:
https://www.summitengineer.net/pages/Surface-Water-Management-
District.html

Regional Watershed Studies can be found at:
https://www.summitengineer.net/projects/

Or Email us at:
SWMD@summitengineer.net

Or Call Us at:
330-643-8010
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Questions/Discussion
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Supplemental Slide
Why HEC-RAS 2D Model?

TETRA TECH

* Previous studies did not account for full extent or all components of
the stream network.

» 2-D model provides better prediction of the extent and depth of
inundation in areas with complex channel and overbank conditions
compared to 1-D models.

* This 2-D model will provide a good basis for future studies and
restoration designs.
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Inflow Hydrograph

Normal Depth

TETRA TECH

Defined by boundary conditions

1, 3, 4: Ungaged tributaries - hydrographs
developed based on USGS regression equations

5-9: SWMM model hydrographs (OHM, 2021)
10: Channel Brook outlet to Aurora Lake
12: Aurora Lake spillway13: Watershed outlet

2 & 11: Watershed boundaries
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Supplemental Slide
Terrain

TETRA TECH

B e

USGS data at 1.25-ft resolution

Manually modified the following:

2 (1)) * Building footprints raised 20-ft
* Channel Brook bathymetry per FEMA FIRM
TN » Aurora Lake spillway outlet ditch
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Land Cover - Manning’s n

NLCD Land Cover Classification Legend

I 11 Open Water

[ 112 Perennial Ice/ Snow

[ 121 Developed, Open Space
[ 22 Developed, Low Intensity
I 23 Developed, Medium Intensity
I 24 Developed, High Intensity
|31 Barren Land (Rock/Sand/Clay)
[ 41 Deciduous Forest

M 42 Evergreen Forest

[ 143 Mixed Forest

[ 51 Dwarf Scrub*

[]52 Shrub/Scrub

[]71 Grassland/Herbaceous

[ 172 Sedge/Herbaceous*

[7]73 Lichens*

[ 74 Moss*
81 Pasture/Hay

[ 82 Cultivated Crops
[ 190 Woody Wetlands
95 Emergent Herbaceous Wetlands

NLCD

TETRA TECH
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Supplemental Slide
Land Cover - Manning’s n i)
M

HEC-RAS 2-D HEC-RAS
Chow, 1959 OHM PCSWM
User’s Manual Modeled Value

|
A
%

%

I
"

0.08 -0.120 0.08 -0.20

0.140
0.025 - 0.035 0.025 - 0.05 == == 0.040
o EL NI @ 0.022 - 0.033 0.025 - 0.05 0.034 - 0.036 == 0.030
Pond Brook 0.033 - 0.045 0.025 - 0.05 0.032 - 0.043 0.032 - 0.038 0.035
0.016 0.12-0.20 == == 0.016
0.100 - 0.160 0.045-0.15 == == 0.120
Lake/Pond 0.025-0.033 0.025 - 0.05 == == 0.030

Floodplain 0.040 - 0.080 0.025 - 0.05 0.034 - 0.068 0.049 0.060




Supplemental Slide
Structures

7 Bridges

* Main Channels

2 Agri-Drains

« Controls water level in ditches
1 Water Leveling Pipe

e Controls water level between
wetland cells 1 &2

1 Wetland Cell Weir

e Controls outflow from wetland
cell 3
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Bridge Parameters
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Table 4. Parameters of road crossing structures modeled explicitly in HEC-RAS

Shape Span Length :izselrrteam Downstream | Manning’s n | Manning’s n
P (feet) (feet) (feet) Invert {feet) Top Bottom

58-Rectangular 2-Side Tapered; More

Clipper Cove Box 16 4 185 991 1 990.9 0.011 0.011
concrete favorable edges

[Tl °C — Rectangular 2 - Side Tapered; More 5 1oy 5 4533 99985 9993 0.011 0.03 2
concrete favorable edges

Nautilus Trail - 58 — Rectangular 2 — Side Tapered; More Box 16 4 80 990.84 990.5 0.011 0.011

Pond Brook concrete favorable edges

RN 08 —Rectangular 2 - Side Tapered; More o 45 5 58 99123 991 0.011 0.011
concrete favorable edges

Pirates Trail 58 —Rectangular | 2 —Side Tapered; More g | 45 4 90 99375 9932 0.011 0.011
concrete favorable edges

e G | TR 1-Smooth tapered inlet - ' 5 48 90201 9918 0.024 0.024
culvert throat

STy aonwy 05 — Rectangular - 2 —Side Tapered; More g | 4q 787 98932 989 0.011 0.011

a. The Glenwood Blvd. crossing has a natural channel bottom and therefore the Manning’s n was set to match that of Channel Brook.

concrete

favorable edges
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Other Structure Parameters
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Table 5. Parameters of wetland control structures modeled explicitly in HEC-RAS

Length Manning’s n | Manning’s n

Structure Type Invert (feet) (feet) HEia

Dltc_h 1 Agri- Gate — Overflow . 2 2 007 5 _ _ -
Drain (closed top)
Dltc_h 3 Agri- Gate — Overflow _ . 2 2 992 5 _ - _
Drain (closed top)

Upstream:
Wetland Cell 1-2 2 — Corrugated 3 — Pipe 093 25
Water Leveling Culvert Metal Pipe projecting 25 25 193 .21 0.021 0.021
Pipe Culvert from fill Downstream:

993 25
WEﬂaﬂd Ce" 3 Welrl'r - . 9925 20 . 12 _ —_—

Weir Embankment
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Agri-Drain Schematic
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4" & 7" Stoplogs 29"
by Supplier ‘\

ANCHOR STRAP DETAIL

T.C. Elevoli
Agri=Girgin In=Line v ten.
Woter Contrad Structure
_\__ T ' g ~ "_'\_
COOT Coteh Bosin  |. ~
/'i‘-dwfolop%\'. 2 v
O0OT Hem 304 Bockim o 3
(Do Mol Compoct) A
Oultlot B 3
(See Toble g .
This Sheet) = n
. A i .
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L .
q = X
= B e "
&e-0° \\
\in Elevol
NOTES: nvert Elevolion
1. The water contral struclure, including stoplogs sholl ba en Agri—Draln Inline
Walter Conlrol Struclure, or on opproved equal, with lockable tap.
2. Use 3/8" anchor balls to otloch enchor strops to bottomn of catch basin.
Use rubber gasket os shown on delail.
3. Al gncher strap moterial shall be stuinless steel.
4. Coich basin shall be an 0DOT 2-4 or equivdlent, without @ top slab.
5. Controctor sholl submit o shop drawing showing the waler control structure
ond oll oppurtencnces to the Engineer for opproval prior Lo construction,
€. The cost of oll llems ossscloled with the fobrication end installation of the inline

woler controd structure, Including the ODOT 2-4 colch basin, 304 backfil, stoplogs,
ond shop drowing submitiol, shol ba Ineluded in the price bid for Item, Spec,,
Infine Woler Conlral Structure, Complete.
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Scenario 5 - Agri-Drain Raised Elevation =994.5’

TETRA TECH

* Cumulative flow to ditch 1 is decreased with raised Agri-Drain
elevations

Cumulative Flow Partitioning by the Agri-Drain & Diversion Embankment

5

5 Downstream to Ditch 1: Design Elev. =992.5ft
Downstream to Ditch 1: Raised Elev. =994.5 ft

S | —=--- Diverted to Wetland Cell 1: Design Elev. =992.5 ft

a | ===-- Diverted to Wetland Cell 1: Raised Elev. =9394.5 ft

-
- - s, T

Cumulative Flow (ac-ft)

--------------
--------------------
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Scenario 6 - Increased Hydraulic Capacity Downstream
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- Stage-Discharge relationships of 1-D and 2-D models are
comparable where they overlap

- 2-D model normal depth downstream boundary condition is within reason
and accounts for downstream effects outside of 2-D model domain

- Unable to directly compare 1-D and 2-D model 100-year events due
to uncertainties in 100-year flow estimates

- 1-D model scenarios showed negligible impacts resulting from
bridge modifications.
- No need to modify or re-run 2-D model
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* Bridge Scenarios:
1. As-Built
2. 20-ft Abutment Expansion
3. Floodplain Abutment Expansion
4. Bridge Removed

* |neffective flow areas modified
to same ratios as As-Built
conditions in Stantec model

Scenario 6 - Increased Hydraulic Capacity Downstream

S.R. 82 Bridge

ey
~
| 2
"} "/
1 >
w."b_\ - "
= ) 7 ! " -
= / i
§ e -
: | |
1 T

A", o
——

|
.

Railroad Bridge
-

x, l ad
|

H
L

.--"x.&‘ J V\h/ﬂ'l
o

e

'l'.b TETRA TECH




Understanding Flooding

SUMMIT COUNTY Tt | TETRATECH

e e i in Aurora Shores

Prepared by the Summit County Stormwater Management District (SWMD) and Tetra Tech

Working Together for a Resilient Aurora Shores
About the Summit County Stormwater Management District [S WMD]

The SWMD works to manage and improve stormwater facilities and
stormwater discharges; protect surface and groundwater quality;
reduce property damage due to excess stormwater drainage; and meet
the requirements of Ohio EPA's Stormwater Management Program for
Municipal Separate Storm Sewer Systems.

If you experience drainage or flooding problems on your property;,
please report them using the drainage concern form found here:
Surface Water Management District | Summit County Engineer

More information on regional watershed studies, including the Aurora
Shores study, can be found here:
Project: SWMD: Regional Watershed Studies | Summit County Engineer

Why Was This Study Conducted?

Aurora Shores was selected for focused analysis as part of the =K ;
Cuyahoga River Watershed Study due to: e\ B SR

+ Frequent flooding in backyards along Windjammer Trail
and Sea Ray Cove

LV
=T
0
0
oJ
n
a
o
o
§ O
D_

« Water backup near Nautilus Trail and Anchorage Cove
« Concerns raised by residents and previous studies

The goal was to better understand where flooding originates, how water moves through the neighborhood, and determine
realistic, science-based solutions.

What the Science Says

We used a 2D computer model called HEC-RAS, developed by the U.S. Army Corps of Engineers. This is a trusted and
nationally accepted tool that simulates how water flows during heavy storms by applying real-world topography and rainfall
data. We systematically tested five unique flooding scenarios to better pinpoint the cause of the flooding.

Scenario 1: Stormwater Flow From the North (Channel Brook Headwaters)
+ Finding: The stormwater flowing into Aurora Shores from the north does not overtop the canal or levees.
+ Conclusion: This is not a source of neighborhood flooding.

Scenario 2: High Water in Aurora Lake

« Finding: Aurora Lake water must rise significantly to overflow into the neighborhood. This happens only if the
lake exceeds 1001.5 ft elevation.

« Conclusion: Lake level control (lowering before storms) can prevent this.



https://www.summitengineer.net/pages/SWMD.html
https://www.summitengineer.net/projects/SWMD-Regional-Watershed-Studies.html

Scenario 3: Spillway Releases from Aurora Lake

 Finding: Large dam releases could cause temporary flooding similar to FEMA's flood zone—but this would only
occur in rare, emergency situations.

« Conclusion: This is a low-probability contributor under normal operations.

Scenarios 4 & 5: Rainfall Directly on the Neighborhood
+ Finding: Water pools in low backyard areas along Windjammer Trail and Sea Ray Cove after heavy rain events.
— The yards are 6-12 inches lower than nearby land.
— The soils are muck-like and drain poorly.
— The area was historically a wetland/swamp, with low natural infiltration.
— There's nowhere for the water to go—the nearby ditch is nearly the same elevation.

« Conclusion: This is the primary cause of flooding. Changes to wetland control devices (Agri-Drains) do not solve
the problem, since the entire area floods together.

Scenario 6: East Aurora Road and Railroad Bridges
« Finding: Increasing the size of the bridge openings has no impact on flood elevations upstream.
+ Conclusion: Bridges downstream of Auroa Shores do not cause the flooding.

What Did We Learn?

The source of the flooding is not from Channel Brook, Pond Brook, or Aurora Lake.
+ Channel Brook boating canal levees hold up during a 100-year storm.
+ Pond Brook does not overtop its banks within the neighborhood.
« Aurora Lake cannot cause flooding under normal dam operations.

Backyard flooding comes from rain that can't drain well due to:
« Historic Development: The neighborhood was built on former swampland, which naturally held water.
« Soil Type: “Willette Muck” soils beneath these homes are classified as very poorly draining.
« Flat Topography: There's not enough slope to help gravity move the water away.
 Heavier Rainfall: Intense storms have become more common, overwhelming the already limited drainage.
« Water Table: prior studies show a shallow water table, likely influenced by water levels in Aurora Lake.

What Happens Next?

Tetra Tech has outlined four alternatives to address backyard flooding:
Alternative 1: No changes. Flooding would still occur during major storms.

Alternative 2: Install field drains to speed up how quickly yards dry out after storms.
(Reduces duration, not occurrence, of flooding.)

Alternative 3: Most Comprehensive. Build a Drainage System - Install field drains, two new lined retention basins,
and a pump station to remove water (most effective, but complex/costly and requires property acquisition).

Alternative 4: Combination. Install field drains and sump/grinder pumps on a house-by-house basis to speed up
how quickly yards dry out after storms. (Reduces duration, not occurrence, of flooding.)

These options will be further studied and evaluated based on feasibility, cost, and public input.

What Can You Do Now?

+ Report new drainage problems to the SWMD
« Stay informed through the Aurora Shores HOA and public meetings

+ Understand the natural challenges of your area — we are working with nature and your community to find
smart, effective solutions

This handout was prepared by Tetra Tech and the Summit County Engineer’s Office.

Thank you for participating in protecting your neighborhood from flooding!
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