TECUMSEH STORM DRAINAGE

MASTER PLAN R —




Welcome

Council Presentation Objectives

Q IDENTIFY AND OUTLINE why and how the study was completed

Q PROVIDE background information and existing condition surface flooding results
Q PRESENT the decision making process and preferred surface flooding solutions
@ SUMMARIZE the next steps in finalizing the study
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CONSULTING

Problem and Opportunity Statement el

The Town of Tecumseh completed a Storm Drainage Master Plan to address the impacts of surface
flooding on the communities that currently discharge storm water to Lake St. Clair and Pike Creek.

The Master Plan was developed to:

* Confirm the factors contributing to excess surface flooding resulting from significant storm events;
* |dentify and evaluate alternative solutions to reduce the risk and impacts of surface flooding;

e Confirm the recommended solutions; and

* Prepare cost estimates and outline a recommended long-term implementation strategy.

Little River Boulevard: Pentilly Road:
September 2016 September 2016

GraceRoad:
September 2016

St. Gregory’s Road:
September 2016




Study Process, Schedule, and Scope onfen

Master Plan

The Master Plan followed the requirements of
Approach 2 of the Municipal Class
Environmental Assessment (EA) (2000, as
amended), which satisfies the requirements
for specific Schedule B projects.

Engineering Review and Data Collection
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MODEL DEVELOPMENT [ Model Development

Incorporate all storm infrastructure, includin
+ PROBLEM DEFINITION porat . &

pump stations and roadways into model
+ ALTERNATE

SOLUTIONS REVIEW

PUBLIC CONSULTATION
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PHASE 1

Problem Identification
Identify problem areas in the system
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Alternate Solution Review
Assessment of surface flooding solutions

The Class EA process ensures:

* All relevant social, environmental and
engineering factors are considered in the
planning and design process; and

* Public and agency input is integrated into
the decision making process.
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Evaluate and Identify Preferred Flooding
Solution Design
Confirm preferred solutions
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@aster Plan Completion

This study does not address:

 Basement flooding resulting from sanitary sewer surcharging, which the Town of Tecumseh has
been addressing separately through other studies, initiatives, and subsidy programs; and

e Surface flooding due to high Lake Levels, which is to be addressed in a future study outlined within
the Town’s Flood Mitigation Strategy.




Public and Agency Consultations

Engagement Opportunities

: Public, agency & Indigenous :
Email :
' @ Website Community consultation SOCK.JI
updates : Media
events & meetings

Indigenous Community
Consultation, including
one meeting with
Aamjiwnaang First Nation

60

altendees at
two Public
Information
Centres

Comments include
concerns over localized
surface/ basement flooding,

and water quality, and
comments in support of
the solutions proposed.

comments
received
from the
public

meetings held with residents
directly impacted by pump
station improvements and
surface flooding solutions
which impact private property



Public Information Centre Summary e

During Public Information Centre #1 & #2, residents were informed
about:

e Causes of surface and basement flooding;

* Areas susceptible to surface flooding based on existing conditions;
e Steps being taken to resolve surface flooding;

* |dentification of alternative and preferred solutions;

Strategies to alleviate surface flooding include:
 Above ground and underground storage;

* Improved pump station capacity;

* Improved storm sewer capacity; and

e Surface grading improvements.




Topography/Overland Drainage
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Model Development Overview

Dillon developed a 1-Dimensional/2-Dimensional storm drainage model of the study area using
PCSWMM software and state of the art topographic ground point technology to:

* |dentify the extent of surface flooding under extreme rainfall events; and

* Determine alternative solutions to reduce the risk and impact of surface flooding.

1-Dimensional Model Development

* Study area storm infrastructure modelled to a catchbasin level of detail;

* Incorporated existing storm infrastructure (catchbasins, manholes, sewers > 375mm diameter, pump
stations, open drains); and

* Analyzed minor system storm sewer and pump station conveyance capacity.

2-Dimensional Model Development

e Advanced 2-Dimensional modelling of the ground surface using Light Detection and Ranging (LiDAR)
aerial survey data, including integration with the 1-D storm sewer system model;

* Incorporated building obstructions based on 2017 Aerial GIS Mapping into the 2-D adaptive mesh;
and

* Analyzed major overland drainage network by dynamically simulating surface flooding during
extreme rainfall events, including interaction with the minor storm sewer system to determine
surface ponding depths.




Hydrodynamic 1-D/2-D Modelling i
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Design Storm Criteria "

CONSULTING

Traditional Design Storms taken from the Windsor/Essex Region Stormwater Management Standards
Manual using Environment Canada Windsor Airport Data.

Climate Change Analysis took into consideration two extreme rainfall simulations:
1. Extreme High Intensity Event (developed as part of this study), and
2. Extreme High Volume Event (as per the Windsor/Essex Stormwater Management Standards Manual).

1000

High Intensity Climate Change Event = Higher incremental rainfall intensity (241 mm/hr)
with a lower total rainfall volume (115 mm)
I
High Volume Climate Change Event = Higher rainfall volume (150 mm) with a lower
incremental rainfall intensity (145 mm/hr)
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Design Criteria and Level of Service

Sewer Drainage Design (Minor System)

Storm Sewer Systems are designed to convey more frequent storm

events without surface flooding, which typically range from a 1:2 year

storm (50% chance of occurrence in a year) to a 1:5 year storm (20% 2 Year Storm
change of occurrence in a year).

Storm Pump Stations are designed to convey the expected storm sewer

flows, but may also have increased capacity to limit surface flooding

. ) 10 Year Storm
during larger 1:100 year storms (1% chance of occurrence in a year).

Overland Drainage Design (Major System)

Overland Drainage Systems (surface drainage in roads and low lying 100 Year Storm
areas) are designed to limit the depth of surface flooding from a 1:100
year storm to less than 0.30 m.

Increasing Level of Service

reduces risk, but typically

comes at a higher cost




Design Criteria and Level of Service iz

CONSULTING

Design criteria for this study is based on the Windsor/Essex Region Stormwater Management Standards
Manual (December 2018)

PROPOSED LEVEL OF SERVICE
Storm Drainage (Public Right-of-Way)

Existing Developed Areas New Development
>
~ 1:2 year storm 1:5 year storm
Z Goal: Reduce surface flooding where Goal: No surface flooding
O practical
>

1:100 year storm 1:100 year storm
s Goal: Reduce surface flooding to less than Goal: No more than 0.30 m surface
(”:,J, 0.30 m where practical flooding depths
o Climate Change* Climate Change*
% Goal: Review resiliency and apply an Goal: Review resiliency and apply an
= enhanced/variable level of service for enhanced/variable level of service for
higher-risk areas where practical all new development

* Climate Change simulation took into consideration both the Extreme High Intensity Rainfall Event generated for this study and the Extreme High Volume Rainfall Event taken
fromthe Windsor/Essex Region Stormwater Management Standards Manual (December, 2018)




Adaptive Design Approach T

Cllma’re Change

The Storm Drainage Master

Plan took an adaptive TRADITIONAL ADAPTIVE

approach to consider the

resiliency of drainage Engineering Storm Drainage
infrastructure in Approach Master Plan Approach
accommodating the risks of |
climate change. ‘ Flexible and

e A decision matrix was St s et sustainable solutions
developed to determine the established by that account for a

. . reasonable degree of

level of service that was best regulatory agencies

uncertainty due to

suited to address the surface climate change

flooding risks in each area
that was susceptible to
surface flooding.

Standard level of Enhanced and variable

service and flood risk level of service and
mitigation flood risk mitigation




Recommended Surface Flooding Solutions =

CONSULTING
1) Lesperance Pump Station Service Area
New St. Pierre storm ] Sform sewer and roadway
trunk sewer e #AE s\ improvements along
. I LN RN Meander Crescent, Little River
Boulevard and Clapp Street.
| '{'. '»'..‘ ,..‘ “"f! *Lm
T T T el Sy MR o N b i LEGEND
® Proposed manhole
=450mmgPp=  Proposed storm sewer
= Proposed catch basin
® Existing manhole
==lmmesb== Fxisting storm sewer
== mm mm Pump Station service area boundary
\_ J

Demolish existing pump station Underground Storage along
Evergreen Drive and Gauthier Drive

New larger capacity pump station
equipped with vertical submersible axial
flow pumps

Modify existing outfall to accommodate
increased pump station capacity

Install backflow prevention device at
Lesperance/West St. Louis service area
storm interconnection




Recommended Surface Flooding Solutions

2) West St. Louis Pump Station Service Area

Storm sewer and roadway
improvements along
Coronado Dish areq,

Lacasse Boulevard, Little River
Boulevard and Kimberly Drive
and Jelso Place

Leave existing pump station in service

Increase capacity of the pump station

with an expansion to the east

LAKE ST. C

CONSULTING

LEGEND

® Proposed manhole
m=450mmedpm=  Proposed storm sewer
B Proposed catch basin
® Existing manhole
==lmmesb=_ Fxijsting storm sewer
== == mm Pump Station service area boundary

J




Recommended Surface Flooding Solutions =

3) Scully, St. Mark’s Pump Station Service Area

Decommission St. Mark'’s pump station and construct a new
pump station at the Scully pump station site to handle flow from a
consolidated service area

Locate station north of the existing structure. New inlet, outfall pipe,
and expanded outfall structure required.

Storm sewer and roadway - Storm sewer diversion along
improvements along Arlington Cada Crescent to Hayes
Boulevard, St. Mark’s Road, Avenue.

Edgewater Drive, St.Gregory's

Road and Riverside Drive.

CONSULTING

LEGEND

® Proposed manhole
=45mmoPpm  Proposed storm sewer
= Proposed catch basin
®© Existing manhole
==ltmme=p=_ Fxisting storm sewer
== == mm Pump Station service area boundary

J




Recommended Surface Flooding Solutions

4) PJ Cecile Pump Station Service Area

Construct a new pump station at the PJ Cecile site over the footprint
of the existing structure

Install new outfall pipe to increase flow capacity
Extend new outfall fo northern end of the jetty bank

Replace inlet pipe with a larger diameter pipe in the existing
alignment

Storm sewer and roadway
improvements along
Kensingfon Dish Area

CONSULTING
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] (0mm gl

r
LEGEND

Proposed manhole

Proposed storm sewer

Proposed catch basin

Existing manhole

Existing storm sewer

Pump Station service area boundary
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Recommended Surface Flooding Solutions =

CONSULTING

5) New Southwind Crescent Pump Station

@
o
S
:
s
S
o
2
m
o

STARWOOD LANE

Construct new pump station for the existing gravity outfall

Construct within the existing easement directly east of the
Southwind right-of-way

*  Maintain existing outfall pipe




Recommended Surface Flooding Solutions

é) St. Gregory’s Road

. GREGORYS STORM SEWER |
SYSTEM FROM CADA \
ORESCENT STORM SEWER |

MATCH EXISTING
GROUND ELEVATION =

RUNOFF FROM ROAD SAGS AND
CONVEY TO DEPRESSION.

* Bottom width = 1.0m

* Depth «0.3m

£y

ROAD SIDE SWALE TO COLLECT DISCONNECTION OF EAST TOWNLINE
\ RUNOFF FROM ROAD SAGS AND DRAIN AND SCULLY SERVICES AREA

e ——— = CONVEY TO DEPRESSION. &

* Bottom width = 1.0m =

* Depth =0.3m -

* Side Slopes = 1:1

T e S

-
______

A
200mm@ OUTLET TO
ST. GREGORY'S ROAD
STORM SEWER

GROUND ELEVATION =
176.7m

Depress northern portion of Tecumseh
Soccer Fields Park by 0.70m to provide

approximately 3,200 m* of aboveground
surface storage

CONSULTING
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=45mmaP=  Proposed storm sewer

] Proposed catch basin

® Existing manhole
==lumme==_ Exjsting storm sewer
= == mm Pump Station service area boundary
| Roadway grading improvements
[ Depressed area




Recommended Surface Flooding Solutions

7) Buster Reaume Park

Redirect Lemire and Lanoue Street

storm sewers to Buster Reaume Park
stormwater facility.

e
g EXISTING OUTLET TO VIA RAIL %
~ DITCH (MAINTAIN)

e S ANy oI —
- EXISTING OUTLET TO VIA RAIL
DITCH (TO REMAIN) N

o : 3

— EXISTING PARKLAND,
ALREADY DEPRESSED
(APPROXIMATELY 0.7m DEPTH,
SLOPED TOWARD RAIL SIDE DITCH)

[

T

& oY B
B25mm@ INLET FROM

LANOUE STREET
STORM SEWER

— 'S ; q 01 = u.
= ol ek A \ T

UELocAL" | ¢
SEWERS FOR ‘]lﬂ
convevance % B =
N =t
Lanoue street
- y | ' ad v <
S v f N

Depress southwestern portion of Buster
Reaume Park by 0.80m to provide
approximately 4,100 m3 of aboveground
surface storage with a connection to the
upgraded municipal storm sewers.

CONSULTING

LEGEND

® Proposed manhole
=450mm@p= Proposed storm sewer

[ Proposed catch basin

® Existing manhole
==itommesb== Fxisting storm sewer
== == mm Pump Station service area boundary
| Roadway grading improvements
| Depressed area




Recommended Surface Flooding Solutions

8) Tecumseh Centre Park

Construct a depression for
approximately 1,080 m?3 of surface
storage behind Tecumseh Town Hall
within Tecumseh Centre Park

Incorporate approximately 2,000 m?
of underground system storage within

Tecumseh Centre Park

\ FOR ADDED |
| SURFACE STORAGE |
(1081m3) &
adlll]

PERIMETER OF UNDERGOUND
STORAGE SYSTEM

(Underground Storage = +2000m?)

TECUMSEH SPORTSPLEX =
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MATCH INTO
EXISTING GROUND

OVERFLOW CONNECTION TO
LESPERANCE RD STORM
TRUNK SEWER

\_

LEGEND
® Proposed manhole

=4sommePp=  Proposed storm sewer
=] Proposed catch basin

® Existing manhole
==lommes=_ Existing storm sewer
Pump Station service area boundary
| Roadway grading improvements
T Depressed area
[ | Underground Storage Chambers




Recommended Surface Flooding Solutions =

9) East St. Louis/East Townline Drain Pump Station Service Areas

X 9
exifl &

EAST ST. LOUIS PS SERVICE AREA RECOMMENDED SOLUTION

s

l ; \‘- l i =i 4' l > ,,‘A ’_:(; |

Incorporate storm sewer overflow for
existing storm sewer along St. Thomas
Street to Lakewood Park Drainage
Channel via proposed box culvert (to
be constructed as part of Manning
Road Phase 2 Drain Enclosure).

MANNING ROAD PHASE 2 DRAIN ENCLOSURE DESIGN

W2 A 1 s = _‘l Y Ak |

Enclosure of East Townline Drain between
existing culvert outlet north of St. Gregory'’s
Road fo proposed outlet at St. Thomas
Street to Lakewood Park Drainage Channel.

Construction of a local storm sewer
system servicing Manning Road residential
properties, between Riverside Drive and
St. Thomas Street.

CONSULTING

LEGEND

® Proposed manhole
=450mmedp=  Proposed storm sewer
- ] Proposed catch basin
® Existing manhole
==lommes== Existing storm sewer
== == mm Pump Station service area boundary




Recommended Surface Flooding Solutions

CONSULTING

10) Tecumseh Road Storm Sewer Extension

Enclosure of the Tecumseh Road Ditch
and Storm Sewer Extension from existing
stubb west of D.M. Eagle School.

r
LEGEND

® Proposed manhole
m=450mmepm  Proposed storm sewer
e8| Proposed catch basin
© Existing manhole
==ltmmes==_ Exjsting storm sewer
= == mm Pump Station service area boundary

. /




Recommended Surface Flooding Solutions =

11) Baillargeon Drain Service Area (Option 1)
Construct storm sewer along Charlene Lane o
Construct relief sewer infercept storm sewer runoff east of Lesperance
outlet through the Road and south of Charlene Lane from the existing
existing storm easement residential lands
between two residential
properties and into the
future development
storm trunk sewer
il LEGEND h
® Proposed manhole
Proposed pond to be m4sommogpm  Proposed storm sewer
implemented as part of the /| ] Proposed catch basin
MRSPA future development il & Existing manhole
§ . e : —— ==immmes== Existing storm sewer
‘c» B0 g, ok o T, T o samm— g e i e B Y 2y == == mm Pump Station service area boundary

"z.-t»IJ q UE‘

‘Jaxqqgﬁm

| ¥ LESPERANCE STORM
| |  SEWER OVERFLOW TO
| CHARLENE RELIEF SEWER

, Construct overflow
New storm outlet from =" sewer connecting Storm sewer and
Gouin Street into the future Charlene relief sewer roadway improvements
development storm trunk sewer from the Lesperance along St. Anne Area
storm sewer system




Recommended Surface Flooding Solutions

CONSULTING

11) Baillargeon Drain Service Area (Option 2)

Alternative 1 is considered the preferred for this areq, but is enfirely dependent on agreements
with the land owners and developers of the future development lands. Alternative 2 is presented
as a secondary recommended option.

Provide underground storage
along Charlene Lane, Martin
Crescent and St. Agnes
Crescent.

i LEGEND

; ® Proposed manhole
Proposed pond to be =ismm@gp=  Proposed storm sewer
implemented as part of the m Proposed catch basin

MRSPA future development | s Existing manhole

i ==ltmmes==_ Exjsting storm sewer

== == mm Pump Station service area boundary

. v,

Storm sewer and
roadway improvements
along St. Anne Area
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Schedule B Project Summary

The Tecumseh Storm Drainage Master Plan followed the requirements of Approach 2 of the Class
EA, which addresses the requirements for specific Schedule B projects.

The following Schedule B projects were identified in this study:

Pump Station Improvements

 Upgrade and replace the existing Lesperance Road pump station with a new pump station and
outlet;

 Expand the West St. Louis pump station;

 Upgrade and replace the St. Mark’s and Scully pump stations with a new consolidated pump
station at the existing Scully pump station site;

 Upgrade and replace the existing PJ Ceceile pump station with a new pump station and outlet;
and

e Construct a new storm pump station on Southwind Crescent.

Underground/Aboveground Storage

* Incorporate surface storage within the “Tecumseh Soccer Fields” owned by Ecole Secondaire
L'Essor;

* Incorporate surface storage within Buster Reaume Park; and
* |Incorporate underground/surface storage behind the Tecumseh Town Hall property.
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Estimated Costs of Recommended Surface __ A
Flooding Solutions == .

RECOMMENDED IMPROVEMENTS ESTIMATED COST

Lesperance Pump Station Service Area $30.53 MILLION
West St. Louis Pump Station Service Area  $20.95 MILLION

East St. Louis And East Townline Drain $6.97 MIILLION
Pump Station Service Area

o Baillargeon Drain Service Area $7.73 MILLION
- : Consolidated Scully/St. Mark’s Pump $22.70 MILLION

-/ & = Station Service Area

’ P. J. Cecile Pump Station Service Area $12.86 MILLION

._ Brighton Pump Station Service Area $3.80 MILLION

Southwind/Starwood Service Area S1.05 MILLION

T gy TOTAL $106.59 MILLION
\Yol[V) [[o] s Notes:
Summary Map  Cost estimates include:

* Removal and restoration of one pavement lane width.

=r- * Flow control chambers, temporary pipes and pumps,

/ decommissioning and demolishing of old pump stations, and new
outfalls or improvements to existing outfalls.

e (Cost estimates do not include:
» Other infrastructure improvements and utility relocations.
* Applicable taxes
* Property acquisitions

LEGEND

@® Pump station improvements D Study area
©® Above ground storage [__! Storm drainage and infrastructure
O Above/underground storage




Next Steps

 UPDATE the Final Storm Drainage Master Plan documents based on Town Council Comments;
 RECEIVE Town Council Approval to issue Notice of Completion; and

 PUBLISH the Executive Summary, Environmental Assessment Document (VOLUME 1) and
Technical Modelling Report (VOLUME 2) for a 30-day public review period.

THANK YOU




