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@ PRESENTATION OVERVIEW

e Field Data Collection

e Coastal Hazard Analysis
¢ Flood Risk Assessment
e Adaptation Options

e Public Engagement

e Next Steps

e Questions



FIELD DATA COLLECTION
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Shore Protection Database

e Shoreline protection database was assembled for the entire study shoreline from oblique photos
e Summary statistics:
= Armoured vs. natural shoreline

= Public versus private
Structure type Sample Statistics:

Structure condition

% of Armoured Shoreline
by Structure Type

% Armoured vs. Natural Shoreline % Public vs. Private Land Ownership

© Revetment = Seawall = Composite

® Natural Shoreline (%) © Armoured Shoreline (%) = Public Land (km) ® Private Land (km) & Broslougior iR




Bathymetric Survey

Profile 31 (Tecumseh)

2019-10-08 Recording 14
2017 Topo-LIDAR
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Detailed
Topographic
Shoreline

Survey
by JD Barnes

Legend
© Lake Bed Points

O Crest and Land Points

—— Water's Edge LAKE ST. CLAIR
Crest - Wall
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Aug. 2020 Topogl‘aphic Su rvey By JD Barnes I)‘J 9 ortho provided by the County of

Essex.
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COASTAL HAZARD ANALYSIS

ESSEX COUNTY SHORELINE
Report on:

o Erosion

oFill and Flood Line




1948 to 2016 Winter Air Temperature Increase 2081-2100 Winter Warming Projection for RCP8.5




Historical Water Levels, 100-year Flood
Level, and 100-year Climate Change Flood Level

Lake St. Clair Monthly Mean Lake Levels - 1918 to 2019
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Analysis of Storm Waves
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¢ \Wave hindcast performed to predict wave generation over Lake St. Clair during
extreme wind events (i.e., 100-year, etc.) from Windsor Airport

» Validated against available wave buoy data (2000 — 2019, intermittent)

Extreme Wind Events — Windsor Airport (1953 — 2014)

RP Wind Speed 1977 SPM - Shallow Water

(vears)  (km/hr)
| 5[ 7182 @ 137 @ | = 48 |

10 ) 100
Return Period (years)




Analysis of Storm Waves
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e Offshore waves transformed to Tecumseh shoreline at each bathymetric profile
* Includes effects of shoaling, refraction and wave breaking

e 100-year wave conditions output at toe of shoreline protection & beaches
» Used in wave runup and overtopping calculations to inform flood mapping

» Used in development of risk mitigation concepts, including recommendations for
shoreline protection structures

Direction of Wave
Propagation




Combined Rainfall and Coastal Flooding Events
(wave overtopping)

e | everage results from Dillon

. . Total Precipitation for top 140 Northerly Storms (NW to NE)
(2019) fOI’ ramfa” ﬂOOd rISk from the Windsor Airport 1953 to 2020

-
(e

B Rainfall During Coastal Storm

e Roughly 70% of the historical
coastal storm events featured
some rainfall
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e Storms with coastal flooding
and rainfall will be evaluated
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FLOOD RISK ASSESSMENT

Windsor Star
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T~ Historical Context:
‘*"’J Saint Patrick’s Day Storm of 1973

e Major coastal storm on March 17, 1973
e Peak water level at Belle River reached +176.19 m IGLD85’

= 4 cm below predicted 100-year flood level
* Mean Lake Level = +175.83 (50-year for March)
= Storm Surge = 0.36 m (25-year)

St. Clair Beach Police Station
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LAKE ST. CLAIR

Parcel Database
Collection of Estimated First Floor Elevations

Town of Tecun

Legend

Parcel Database

© Residential

e Commercial

o |Institutional

@ |[ndustrial

© Recreational
Elevation Contour

u Project Study Area

! Municipal Boundary




Flood Damage Methodology

e Property value based on current assessment value (not market value)

¢ Building and content damages increase with the depth of flooding above the
first floor (USACE methodology in graphics below)

Structure Stage Damage Curve (USACE) Contents Stage Damage Curve (USACE)

1 ft of Flooding = 32% Structure Damage A 1 ft of Flooding = 29% Contents Damage A
6 fi 6

~1 ft Above the Main Floor Elevation . g ”' ~1 ft Above the Main Floor Elevation
(First F i (First Floor)

4
1 -,
= 0 ft - 10% b 0 ft - 9%
/ =
Non-Storm Water Level - J— Non-Storm Water Level - BASEMENT
i 3 V] / / \V
Lowest Opening BASEMENT Lowest Opening O3
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Wave Overtopping Pushes Water over the Shore
Protection and onto Riverside Drive

19

WAVE OVERTOPPING - Vertical Seawa" H, = Significant Wave Height
STORM CONDITIONS d /ater Depth
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TOWN OF TECUMSEH
FLOOD RISK STUDY

Flood Pathway for 100-year Combined Flood Level

85 - CGVD28 =~0m

Legend

D Parcels JD Barnes Survey - CAD Lines
100-year Combined Flood Level — Other

JD Barnes Survey - CAD Points BLOCKS
© Other Crest - Wall
©  Survey Nodes G-DIMARR
° Lake Bed Points T-PAVC
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Riverside Drive Elevation vs Flood Level (west to east)

2017 Topographic LiDAR of Road Centreline
| == =100-year Flood Level (176.23 m)

100-year Climate Change Flood Level (176.61 m) |
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Lesperance Road Elevation vs Flood Level (north to south)

2017 Topographic LiDAR of Road Centreline
- = =100-year Flood Level (176.23 m)

100-year Climate Change Flood Level (176.61 m)
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110 Buildings with first floor flooding, $24-$37 million
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ADAPTATION OPTIONS TO REDUCE
FLOOD RISK AND FUTURE DAMAGES




Legend

Maximum Inundation Depth (m)
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Scenario A
ear Coastal Flood with No Rain

Town of Tecumseh




Legend

LA IS ST G AR Maximum Inundation Depth (m)

50 L/s/m Overtopping Limit (Avg. = 0.2 m increase in crest elev.)

MINOR SHORE PROTECTION UPGRADES
Number of Properties Requiring Upgrades = 27
Increase crest elevation 0.2 m on average
Estimated Cost = ~$1M

Reduction in Damages = $5M — $7M

Juc)

Required Increase in Crest Elevation (m)

a Wk o b  BenefitiCost Rafio = 5 - 7

N e TR\ o T e e R e S L o Wb | g L T T e T R e R

Notes:

( % Scellal’i() H 1} Wave overtopping calculations by SIL Engineering

& N . 2) Pike River flood analysis by Zuzek Inc. ‘\r%?ﬁ

\_/ loo—year Coastal Flood Wlth NO Ra]n 3) Interior f.loodm?dcllmg by Dillon Consulting

Zuzek lnc _ . . - 4) 2019 aerial provided by the County of Essex S
ST Trhece Shore Protection Upgraded to Limit Overtopping td "

27 www.zuzekinc.com Town Of Tecumseh m
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10 L/s/m Overtopping Limit (Avg. = 0.5 m increase in crest elev.)
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Legend

Sl G AR Maximum Inundation Depth (m)

CTION UPGRADES

Number of Properties Requiring Upgrades
Increase crest elevation 0.5 m on average
Estimated Cost = $6M — $7M

Reduction in Damages = $21M — $32M
Benefit/Cost Ratio =~ 3 -5

. R gl

Zuzeké‘%c.

ONE WORLD

www.zuzekinc.com

Scenario G
100-year Coastal Flood with No Rain
Shore Protection Upgraded to Limit Overtopping td

Town of Tecumseh

Notes:

1) Wave overtopping calculations by SIL Engineering i
2) Pike River flood analysis by Zuzek Inc. W A€

3) Interior floed modelling by Dillon Consulting
4) 2019 aerial provided by the County of Essex
0
L Il Il




LA KE (ST

2 L/s/m Overtopping Limit (Avg. = 0.8 m increase in crest elev.)

“ |‘||||||.| M
Scenario F

100-year Coastal Flood
Shore Protection Upgraded to Limit Overtopping t

Town of Tecumseh

> EAST
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Zuzekiﬁc.

ONE WORLD

www.zuzekinc.com

Legend

CLAIR Maximum Inundation Depth (m)

MAJOR S

Number of Properties Requiring Upgrades = 183

Increase crest elevation 0.8 m on average
Estimated Cost = $9M — $11M

Reduction in Damages = $23M — $36M
Benefit/Cost Ratio =~ 2 -4

L D e T BTl

AR e U WP T

Notes:
overtopping calculations by STL Engineering
iver flood analysis by Zuzek Inc.

3) Interior flood modelling by Dillon Consulting

4) 2019 aenal provided by the County of Essex




Legend

LAKE ST CLAIR Maximum Inundation Depth (m)

.| Pike Creek 100-year Coastal Flood Extent (<= 176.23m)

Hypothetical Flood Barrier
® along Brighton Rd (1 km)

FLOOD BARRIER FOR RIVERSIDE DRIVE AND A SMALL PORTION OF BRIGHTON ROAD
Continuous barrier along Riverside Drive and a portion of Brighton Road

Estimated Cost = not calculated

Reduction in Damages = $15M — $24M

Beneflt/Cost Ratlo =Nno calculated

Notes:

Scerlal'i[) L 1) \\:\e meﬂr;ppu;" c1ll‘lll'i(101:|s by k‘STL Engineering
\\ Y - 5 "] Pike River flood ar by Zuzek Inc.
7 kJ 100-year Coastal Flood with No Rain
UZEK 1nC. Hypothetical Riverside Drive Flood Barrier
ONEWORLD
www.zuzekine.com Town (Jf Tecumseh

4) 2019 aerial ]mwi(led by the County of Essex
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Maximum Inundation Depth (m)
Fo R B SET = G AR

Scenario C
100-year Climate Change Coastal Flood with No Rain

Town of Tecumseh




ESRANRE

10 L/s/m Overtopping Limit (Avg. = 1.0 m increase in crest elev.)

Legend

Sl G AR Maximum Inundation Depth (m)

Number of Properties Requiring Upgrades = 207 {
Increase crest elevation 1.0 m on average
Estimated Cost = $12M — $13M

Reduction in Damages = $101M — $153M
Beneflt/Cost Ratlo =~ 8 12
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Scenario J

Shore Protection Upgraded to Limit Overtopping td

Town of Tecumseh

100-year Climate Change Coastal Flood with No :”!M

Notes:

1} Wave overtopping calculations by SIL Engineering

2) Pike River flood analysis by Zuzek Inc. ‘\V%E
3) Interior floed modelling by Dillon Consulting

4) 2019 aerial provided by the County of Essex S
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Legend

LA RKE S Gl AR Maximum Inundation Depth (m)

fh

along Riverside Dr. (4.5 km
Al "W - 3

Continuous barrier along Riverside Drive and a portion of Brighton Road
Estimated Cost = not calculated

Reduction in Damages = $93M — $143M

Benefit/Cost Ratio = not calculated ;/Zf'» :

LaE e S R %’é 1 A ; e g s 6, £ i R

. Notes:
Scenario M

1) Wave overtopping calculations by SIL Engineering

100-year Climate Change Coastal Flood with No Rain 5 err oo modeing by Diln Coml
Zuzek 1nc,

. . b . . 4) 2019 aerial provided by the County c:fEs:ve.\"—
ONEWGRLD Hypothetical Riverside Drive Flood Barrier

www.zuzekinc.com

Town of Tecumseh
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@ Basement Flooding During a Coastal Flood from

Sanitary Sewer Surcharging and Lowest Opening

37

e During a coastal flood, the Hydraulic Grade
Line (HGL) elevations (water levels) in some
sanitary sewers may be above the basement
floor level, which could lead to backflow and
basement flooding north of County Road 22

e Basement windows and doors are potential
pathways for building flooding

e Water shields and solid block windows |
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PUBLIC ENGAGEMENT




Summary of Public Information Centres (PICs)

39

e All virtual due to COVID19 (64, 45, 29 participants at PIC #1, #2, and #3)

e PIC#1 — what are the priorities for evaluating flood risk solutions?
= 77% - long-term sustainable solutions
" 69% - cost to landowners
= 54% - cost to Town of Tecumseh
= Other: standardized protection for shoreline and collaboration with neighbours/ERCA

e PIC#2 — ideas for short- and long-term solutions:
= Continue upgrading pump stations
* Increase the height of existing seawalls to reduce lake water flowing inland
= Review existing develop policies (e.g., stop allowing basements in flood prone areas)
= Construct inland temporary storage basins
* Provide more assistance and ideas for landowners to prevent basement flooding



Summary of Public Information Centres (PICs)

e PIC#3 — what is your preferred long-term approach to reduce coastal flood risk?
= 58% - a community scale program to upgrade the existing shoreline protection
» 17% - a flood barrier along Riverside Drive and Brighton Road

= 25% - other
* Invest in less costly ways that don’t create barriers along the shoreline
« Consider the effect of a community shore protection program on property values
e More investment and calculation of return on investment for storm and sanitary management

e The PICs provided insightful feedback that was considered in the development of
the adaptation options

¢ \While attendance was positive, given we were in the middle of the COVID19
pandemic and all meetings were online, more engagement is warranted

40



NEXT STEPS

41



Existing Activities and New Initiatives

42

e Continue with design work and construction plans to upgrade storm sewers
Infrastructure and pumping stations

e Continue with multi-facetted approach to reduce basement flooding from sanitary
sewer backups

e New activities:

= Work with emergency responders to evaluate flood depths that could limit access and
update the Town Flood Response Plan as required

* Develop guidance for landowners to reduce basement flooding threats from a coastal
flooding event (e.g., floodproof basement windows and doors)

= Complete further engagement with the landowners on the viability of a community-
scale shoreline protection upgrade program, including improvements on private land. If
positive support, future steps would include further planning and engineering design,
fundraising, and securing agency approval for construction



QUESTIONS
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