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Town of Oakville Lakeshore Road West Improvements
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1.0 Introduction

The Town of Oakville (Town) is completing a Schedule ‘C' Municipal Class Environmental Assessment
(Class EA) for improvements to Lakeshore Road West from Mississaga Street to Dorval Drive (ref. Figure
1.1. Key Plan). The improvements are required to meet the needs of the Town to the year 2031. The Town
is considering a wide range of options to satisfy travel demand within the Lakeshore Road West Corridor
and within the Study Area.

Figure 1.1. Key Plan

1.1  Project Description

Wood Environment & Infrastructure Solutions, a division of Wood Canada Limited (Wood) has been
retained by the Town of Oakville to undertake the technical studies required to complete a Schedule 'C’
Municipal Class Environmental Assessment (Class EA) for this section of Lakeshore Road West.

In order to best address deficiencies (short term and long term issues related to future growth,
operational, geometric and capacity issues) along Lakeshore Road, a number of road improvement
alternatives will be examined as part of the study, including widening of the roadway, cross-section
improvements, intersection improvements, accommodation of pedestrians and cyclists, and enhancement
of traffic control. In addition, the impact of such improvements on the social and natural environments will
be examined.

The proposed road improvements will include urbanization, widening and intersection improvements. This
section of Lakeshore Road West, in its current 2020 condition, is partially urbanized with some sections
being rural in section and draining to roadside ditches, and has various lane configurations with and
without turning lanes.

The road improvements proposed by the Class EA will increase impervious coverage within the Lakeshore
Road right-of-way (R.O.W.) in various sections and will be a fully urbanized R.O.W. (i.e. curb and gutter on
both sides).
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1.2 Background Information Collection and Review

The project limits, herein referred to as the Study Area, include approximately 6 km of Lakeshore Road.
The Study Area is a major west-east arterial road, located within the Bronte Creek, Fourteen Mile Creek
and McCraney Creek watersheds, with hydraulic crossings of each watercourse.

To assess the existing drainage systems and associated hydraulic crossings for the Study Area, previously
completed reports, mapping, drawings and other documents have been obtained and reviewed.
Summaries of the background information has been provided with this report as noted.

The following reports have been reviewed for background use in the drainage system assessment and
analysis. Reports have been provided by the Town of Oakuville.

Fourteen Mile Creek and McCraney Creek Study (Wood, ongoing)

The Town of Oakville Town-wide Flood Study, 2008, established on a priority basis, creek reaches that
should be further investigated for flooding mitigation, recommending that Fourteen Mile Creek and
McCraney Creek Systems be investigated first. Wood is preparing a Class Environmental Assessment to
investigate the extent of flooding risk along the Fourteen Mile Creek and McCraney Creek Systems and to
develop a comprehensive plan of flood mitigation measures to reduce the risk of flooding. To understand
the flooding risk on both creek systems, the hydrologic and hydraulic models for the creek systems have
been updated. A series of flood mitigation measures to reduce flood damages and reduce the risk to life
are being evaluated, leading to preferred mitigation measures

Coronation Park Channel Improvements Detail Design Study (Wood, Constructed Spring 2019)
Subsequent to the May 2017, Coronation Drainage Improvements Class Environmental Assessment, the
Town of Oakville retained Wood to prepare the detailed design for the easterly drainage channel
improvements within Coronation Park. The channel profile, width and alignment were improved to
increase flow capacity and reduce flooding risk within Coronation Park. The construction of the channel
was completed in Spring 2019.

Town of Oakville, Stormwater Master Plan Study (Wood, June 2020)

Wood was retained by the Town of Oakville to prepare a Storm Sewer Master Plan for the southern area
of Oakville. The Town of Oakville has been impacted by extreme storm events, leading to flood and
erosion damage. As such the Town of Oakville initiated a multi-phase Storm Sewer Master Plan. Wood
commenced with the study in 2011, conducting a preliminary assessment of infrastructure deficiencies
and needs. This study concurrently involved a conditions assessment (using ZOOM™ Camera technology)
to establish storm sewer system condition, and allow for an integrated examination of needs based on
priorities. Wood also conducted a detailed assessment of the storm sewer system performance while
providing recommendations for addressing the storm sewers and roadways that do not meet the town’s
performance conveyance standards.

One of the recommendations from the Stormwater Master Plan is the requirement of constructing 25 mm
source controls in the form of low impact development (LID) best management practices (BMPs). The 25
mm source controls were sized to offset the impacts of land use intensification and climate change while
maintaining the existing level of service for the minor system during the town’s 5 year design storm event.
The source controls were recommended to be implemented in both the private and public realm;
infrastructure renewal projects, such as roadway reconstruction, could provide the opportunity to
implement source controls on the town's roadways. Furthermore, the Stormwater Master Plan
recommended that the source controls be implemented on all developed and undeveloped areas, as
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climate change, with increased precipitation depth and runoff, does not differentiate between
undeveloped, developed, or intensified land uses.

It is anticipated that the private properties will undergo renovation or intensification; it is during this time
that the opportunity of implementing retroactive source controls should be undertaken. Similarly, roads,
and town owned property will undergo reconstruction or rehabilitation at the end of the operational
lifecycle; it is during this time that the town should considered implementing LID BMP source controls as a
mitigation strategy.

Coronation Park Drainage Improvements Class Environmental Assessment (Amec Foster Wheeler,
May 2017)

Amec Foster Wheeler (now Wood) was retained by the Town of Oakville to undertake a detailed drainage
assessment (Class Environmental Assessment (EA.)) of the Coronation Park Community, an older
residential area along Lake Ontario. The Coronation Park Community is serviced by a number of different
systems, including rural roadways (ditches), semi-urban (ditches with storm sewers) and urban (urban
roadway sections with storm sewers) and various minor watercourses. A baseline assessment was
conducted to characterize the existing drainage system using a resolute hydrologic/hydraulic PCSWMM
model, and to identify issues and deficiencies. The results of this assessment were used to develop a
long-list of potential drainage system alternatives, which were screened to develop a short-list. The short-
listed alternatives were further screened using a detailed evaluation matrix in order to develop a set of
recommended drainage system alternatives. Preliminary alignments, sizing, and costings were also
assessed, along with a phasing and prioritization plan. Two of the recommendations from the Coronation
Park Class EA. which have been carried forward to detail design are the Coronation Park East Channel
construction and the implementation of the Westminster Drive storm sewer system.

Town of Oakville Town-Wide Flood Study (Amec Foster Wheeler 2008)

The Town of Oakville retained Amec Foster Wheeler (now Wood) to assess the numerous locations within
its jurisdictional area, which exhibit flood proneness. As part of this study, the whole of the community
was inventoried for flood vulnerable areas. Of these, some 30 (+/-) were catalogued with site specific and
legacy data. These data were compiled into an integrated ACCESS™ database for use by the Town and
Conservation Halton in managing the program. The study involved developing and costing various
locally-specific management strategies in each flood vulnerable area. The respective areas are
systematically being addressed by way of site specific studies focussed on flood management.

Town of Oakville GIS data includes shapefiles for topography and storm water management infrastructure
such as storm sewers, maintenance holes, catch basins, laterals, outfalls, as well as aerial imagery for the
Study Area. Additional data provided includes various creek cross section locations, road network, land
use mapping, building footprints, property parcels, Oakville property parcels, virtual lines, and virtual
points.

Town of Oakville

e Town of Oakville Development Engineering Procedures and Guidelines Manual, undated
e Town of Oakville Zoning Bylaw 2014-014

The following modelling data have been provided by the Town of Oakville and Conservation Halton (CH):

e HEC-2 and HEC-RAS hydraulic models for Bronte Creek, McCraney Creek and their tributaries
(Conservation Halton).
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e PCSWMM and HEC-RAS models developed as part of the Fourteen Mile Creek/McCraney Creek Flood
Management Alternative Assessment, Town of Oakville, 2013

In addition to the afore-mentioned information from the Town and CH, information from the field
reconnaissance by Amec Foster Wheeler (how Wood) staff to confirm the presence of downspout
connections and basements along various sections of Lakeshore Road has been reviewed as part of the
current assessment.
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2.0 Existing Conditions

2.1 Existing Conditions Storm Drainage

The existing roadway drainage is split between numerous major/minor drainage outlets to Lake Ontario
and three (3) watercourses: the Bronte Creek, Fourteen Mile Creek and McCraney Creek.

The existing drainage system along the urbanized sections of Lakeshore Road consists of a series of
storm sewers conveying minor system flows, and a series of urban R.O.W.s (curb and gutter) conveying
major system flows. The minor system conveys storm events up to the 5 year storm event, and the major
system conveys storm events greater than the 5 year, up to the 100 year storm event. The rural road
sections of Lakeshore Road drain to roadside ditches, which are intended to convey drainage up to the
100 year event.

The overall existing drainage boundaries, as well as storm sewers are presented in Figures 1 to 6 (ref.
Appendix D). A description of the storm drainage systems, to each outlet is provided in following sections
and should be read in conjunction with Drainage Figures within Appendix D. Road Stations corresponding
to the drainage system boundaries have been provided for each drainage outlet.

The drainage catchments have been developed using the available background information, and
additional discretization of the drainage catchments developed for the Town of Oakville Stormwater
Master Plan.

Drainage from stations -0+300 to 0+310 on Lakeshore Road, west of Bronte Creek undergoes a
major/minor system split. The 1500 mm storm sewer outfall is at station 0+300 on the Bronte Creek west
bank which conveys runoff from a drainage area of 33.45 ha (+/-) The major system splits at the
intersection of Mississaga Street and Lakeshore Road; major system drainage from stations -0+300 to
0+000 is conveyed to a ditch and a remnant channel on Mississaga Street discharging to the Bronte
Creek’s west bank. Major system flow on Lakeshore Road between stations 0+000 and 0+310 is conveyed
to West River Street where it is conveyed to Bronte Creek. East to Bronte Creek (0+310 to 0+700).

The drainage from Lakeshore Road east of Bronte Creek between stations 0+310 and 0+700 (undergoes a
major/minor system split. The minor system has two (2) outlets. The first minor system between Stations
0+310 to 0+450 north of Lakeshore Road discharges to Bronte Creek’s east bank at the north side the
Bronte Creek crossing. The 600 mm storm sewer conveys drainage from an area of 1.018 ha (+/-) located
near the outlet. The second minor system discharges on the south side of the Bronte Creek crossing and
conveys drainage from Lakeshore Road between stations 0+310 to 0+700 and an external drainage area
of 17.09 ha (+/-) to the Bronte Creek east bank. The minor system, 600 mm in diameter at the outfall,
captures the overland flow of Bronte Road (north of Lakeshore Road) and Lakeshore Road. The overland
flow is conveyed to the Lakeshore Road R.O.W. between Chris Vokes Memorial Park and the Bronte
Harbour and subsequently conveyed to the Bronte Creek east bank near Bronte Harbour.

The major and minor system captures drainage from the Lakeshore Road at Jones Street intersection from
a drainage area of 2.6 ha (+/-) and is conveyed eastward toward Nelson Street. The minor system is 750
mm in diameter in the vicinity of the Lakeshore Road and Nelson Street intersection. The major and
minor systems combine with the Nelson Street major and minor systems at the intersection of Nelson
Street and Lakeshore Road. The combined major and minor drainage systems are then conveyed south on
Nelson Street toward Lake Ontario.
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The Lakeshore Road major and minor systems convey drainage from the west side of East Street, westerly
to the intersection of Lakeshore Road and Nelson Street. The minor system also conveys drainage on the
east side of East Street with a drainage area of 0.80 ha (+/-) while the major system drainage east of East
Street is conveyed southerly on East Street due to a major minor split with the major system. The storm
sewer pipe diameter on Lakeshore Road at Nelson Street is 675 mm with a contributing drainage area of
10.12 ha (+/-), discharging to the Nelson Street 1.2 m x 1.9 m box storm sewer. The Nelson Street minor
system south of Lakeshore Road discharges to Lake Ontario at Bronte Heritage Waterfront Park.

The storm sewer on Lakeshore Road conveys drainage from station 1+400 eastward to Sarah Lane, while
the major system from stations 1+400 to 1+700 at Solingate Drive splits to convey drainage west toward
East Street. The major system east of 1+700 conveys drainage east along Lakeshore Road toward Third
Line at station 2+200. The storm sewer on Lakeshore Road, ranging from 750 mm to 825 mm diameter, is
combined with the storm sewer from Solingrate Drive (1650 mm diameter sewer) and the 750 mm storm
sewer from Thornlea Drive prior to outletting to the 1650 mm diameter storm sewer on Sarah Lane near
station 1+800. The Sarah Lane storm sewer discharges to Lake Ontario, with a drainage area at this
location of approximately 151.17 ha (+/-).

There is no continual storm sewer system in place along this section of Lakeshore Road. The major system
drainage on the north side of the road from station 1+700 to 2+200 is conveyed to the road-side remnant
channel on the west corner of the Third Line and Lakeshore Road intersection, discharging to the a 900
mm storm sewer at the intersection. A 750 mm storm sewer on Third Line north of Lakeshore road is
connected to the 900 mm storm sewer, which outlets to the road-side remnant channel on the east corner
of the Third Line and Lakeshore Road intersection at Station 2+250, The major system on the south side
of the road from stations 1+700 to 2+200 is conveyed to the road-side remnant channel on the east
corner of the Third Line and Lakeshore Road intersection at Sir John Colborne Recreation Centre for
Seniors. This remnant channel is also known as the Coronation Park West Channel. The total drainage
area, including external area, conveyed to the outfall at Third Line and Lakeshore Road is 16.59 ha (+/-).

Runoff from the east bound lanes between stations 2+250 and 2+450 would sheet flow into the
Coronation Park West Channel. Runoff from the west bound lanes between Stations 2+250 and 2+450
and the east bond lanes between stations 2+450 and 2+550 is conveyed to the road-side ditch on the
north side of the road. The road-side ditch is conveyed to two (2) 300 mm CSP inlets at station 2+400
which are connected to a 1.2 m x 1 m box culvert. The box culvert conveys drainage under Lakeshore
Road from the Venetia Drive easement, discharging to the Coronation Park West Channel. The total
drainage area conveyed to this outfall is 26.08 ha (+/-).

Runoff from the east bound lanes between stations 2+550 and 2+660 is conveyed to the Coronation Park
Driveway exit at station 2+660. The runoff conveyed to the driveway exit discharges into the Coronation
Park West Channel. A 900 mm storm sewer that traverse Lakeshore Road at station 2+660 conveys
drainage from the Watby Drive external area, discharging at the Coronation Park West Channel. Runoff
from the westbound lanes between Stations 2+550 and 2+660 is conveyed to the Coronation Park East
Channel (discussed in the subsequent section). The total drainage area conveyed to this outfall at the
Coronation Park West Channel is 16.02 ha (+/-).
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The total drainage area conveyed to the Coronation Park West Channel from Lakeshore Road and all the
external areas north of Lakeshore Road is 58.09 ha, while the total drainage area conveyed to the
Coronation Park West Channel including all external areas south of the channel is 73.57 ha (+/-).

There is no minor system in place along this section of Lakeshore Road. Runoff from the east bound lanes
commencing near station 2+660 is conveyed eastward; there is a defined shallow ditch adjacent to the
east bound lanes commencing at station 2+700 and discharges to the Coronation Park East Channel at
Station 2+775. Runoff from the west bound lanes is conveyed eastward between stations 2+550 2+775
to the Coronation Park East Channel. Catch basins at the intersection of Lakeshore Road and Westminster
Drive convey runoff to the 400 mm culvert that traverses Lakeshore Road at station 2+775, discharging to
the Coronation Park East Channel.

Runoff from stations 2+775 to 2+950 is conveyed westward to the Coronation Park East Channel; there
are no defined major system (ditch or curb/gutter) between these Stations. The total drainage area
conveyed to the outfall at the Coronation Park East Channel is 14.19 ha (+/-).

The existing conditions PCSWMM model used for this study is not reflective of the east channel as
construction of the channel was completed in Spring 2019. The channel was constructed following the
initial Lakeshore Road SWM Report assessment submitted in March 2018.

There is no minor system in place along this section of Lakeshore Road. The east bound lanes between
Stations 2+950 and 3+100 would sheet flow into Coronation Park as there is no defined major system
(ditch or curb/gutter). Runoff from the westbound lanes between Stations 2+950 and 3+100 is conveyed
to a shallow ditch which outlets to a bird cage style catch basin; the catch basin is connected to a 600 mm
storm sewer pipe that conveys runoff from north of Lakeshore Road to Lake Ontario. There is no defined
major system (ditch or curb/gutter) adjacent to the westbound lane between Stations 3+100 and 3+280;
the drainage between these Stations is also conveyed to the catch basin. A shallow ditch adjacent to the
east bound lane conveys runoff from westward station 3+280 to 3+100 where the runoff is conveyed to a
300 CSP that is connected to the 600 mm storm sewer that traverses Lakeshore Road. The total drainage
area conveyed to the storm sewer in the Coronation Park East parking lot, including all external areas, is
15.50 ha (+/-).

There is no minor system in place along this section of Lakeshore Road. The major system conveys
drainage from station 3+280 eastward to station 3+450 and from station 3+760 westward to station
3+450. Thereis a 1.84 x 1.22 m box culvert that traverses Lakeshore Road at Station 3+450 that conveys
runoff from the Hixon Road remnant channel to Lake Ontario. There are existing shallow ditches on both
sides of the road with the exception of the section of the east bound lane between Stations 3+550 to
3+760 where there is no defined major system (ditch or curb/gutter). The overall drainage area for this
outlet is approximately 49.69 ha (+/-).

The 375 mm diameter storm sewer inlet in the ditch on the south side of Lakeshore Road conveys runoff
from the ROW and the developed area on the north side of Lakeshore Road discharging to a remnant
channel at Stirling Drive. The runoff from the north side of Lakeshore Road is conveyed to the storm
sewer inlet via a 600 mm culvert under Lakeshore Road, that outlets to the road-side ditch east of the
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375 mm storm sewer inlet. The storm sewer also conveys runoff from Stirling Drive and Wolfdale Avenue
to the outfall at the remnant channel south of Stirling Drive. The storm sewer surcharges to the surface at
the north end of the system while the south section of the storm sewer surcharged between the obvert
and the rim elevation. The total drainage area from Lakeshore Road and the external area north of
Lakeshore Road is conveyed to the Stirling Drive Remnant Channel is 6.85 ha (+/-). The total drainage
area conveyed to the Stirling Drive Remnant Channel including all the external area south of Lakeshore
Road is 11.21 ha (+/-).

The existing road conveys major system flow easterly from Stations 3+900 to 3+980 where it discharges
to Fourteen Mile Creek. There is no defined major system (ditch or curb/gutter) on either side of the road.
The total drainage area conveyed via the major system is 0.16 ha (+/-).

There is an existing storm sewer system on Willowridge Court that discharges to the west side of Fourteen
Mile Creek on the north side of the Lakeshore Road Bridge. While the 450 mm storm sewer pipe at the
outfall primarily conveys drainage from Willowridge Court, there are two (2) catch basins at the
intersection with Lakeshore Road on the north side of the road that convey flow to the storm sewer. The
total drainage areas conveyed to this outfall is 2.60 ha (+/-).

The existing road is generally conveyed in a westerly direction to Fourteen Mile Creek; there is a defined
shallow ditch adjacent to the west bound lane between Stations 4+275 to 4+050 while there is no defined
major system (ditch or curb/gutter) adjacent to the west bound lanes between Stations 4+275 to 4+560.
There is also a defined shallow ditch, conveyed westerly, adjacent to the east bound lane between Station
4+100 to 4+050, The eastbound lane between Stations 4+100 to 4+560 conveys runoff to the side
streets; runoff between Station 4+100 to 4+225 is conveyed to Westdale Road, runoff between Stations
4+225 to 4+450 is conveyed to Wilder Drive, and between Stations 4+450 to 4+560 is conveyed to West
Lynn Road. There is no existing storm sewer system for this section of road, while the total drainage area
discharging to the Fourteen Mile Creek via the major system is 2.89 ha (+/-), while the total drainage area
conveyed to Fourteen Mile Creek and the side streets is 4.14 ha (+/-).

There is a 600 mm diameter CSP culvert that traverses Lakeshore Road at Station 4+460 to a storm sewer
system on West Lynn Road. The culvert conveys drainage from the rear yards of the properties on the
west side of Lakeshore Road.

The existing storm sewer ranging in size from 375 mm to 525 mm is conveyed northly from Station 4+600
to 4+775 where it discharges to McCraney Creek on the west bank on the north side of the bridge. A
defined shallow ditch between Stations 4+560 and 4+625 on the east side of Lakeshore Road conveys
runoff to Westdale Road where it discharges to Lake Ontario. The major system on the west side of
Lakeshore Road and the east side of Lakeshore Road north of Westdale Road is conveyed to McCraney
Creek. The total drainage area for this outlet is approximately 1.51 ha (+/-).

The 375 mm storm sewer system on Whittington Place, is connected to the Lakeshore Road 600 mm
storm sewer at Station 4+925. A 525 mm storm sewer on Lakeshore Road conveys runoff from Station
5+000 westerly to the 600 mm storm sewer at Station 4+925. The 600 mm storm sewer discharges to the
east side of McCraney Creek on the north side of the bridge at Station 4+800. The major system also
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discharges westerly to McCraney Creek. The overall drainage area at this outlet, including external
drainage areas, is approximately 3.83 ha (+/-).

The Lakeshore Road major and minor drainage systems convey runoff from Station 5+090 easterly to the
Birch Hill Lane remnant channel at Station 5+375 while the major and minor drainage systems convey
runoff from Station 5+700 westerly to the Birch Hill Lane remnant channel. The Birch Hill Lane remnant
channel outlets to Lake Ontario 420 m (+/-) downstream. A 300 mm diameter storm sewer on the south
side of Lakeshore Road conveys runoff from drainage collected in catch basin at the Suffolk Avenue and
Lakeshore Road Intersection. The storm sewer is conveyed south easterly at Station 5+225 to the east
end of The Enclave at Birch Hill (private development at 456 Lakeshore Road) where is discharges to the
remnant channel 90 m (+/-) downstream of Lakeshore Road in the rear yards of the private properties on
Birch Hill Lane. A storm sewer ranging from 575 mm to 650 mm is conveyed easterly from The Enclave at
Birch Hill (private development at 456 Lakeshore Road), discharging to the Birch Hill Lane remnant
channel at the Lakeshore Road and Birch Hill Lane (Station 5+375).

A 375 mm diameter pipe conveyed from Paliser Court outlets to a 600 mm storm sewer at the intersection
with Lakeshore Road at Station 5+475. The 600 mm storm sewer is conveyed westerly on Lakeshore
Road, discharging at the Birch Hill Lane remnant channel (Station 5+375). Storm sewer information has
not been provided for the section of Lakeshore between Stations 5+475 and 5+700 which includes the
Lambert Common private laneway. The overall drainage area to this outlet is 8.01 ha (+/-); this does not
include the external drainage areas conveyed to the remnant channel of Lakeshore Road.

There is no minor system in place along this section of the Lakeshore Road. The overland drainage from
the east bound lanes is conveyed to Shorewood Place while the drainage from the west bound lanes is
conveyed to the storm sewer at Tavistock Square. The Lakeshore Road drainage area to the drainage
outlets is approximately 0.84 ha.

The drainage for this section of Lakeshore Road undergoes a major/minor system split. The minor system
ranging in size from 525 mm to 600 mm diameter, commences at the intersection of Tavistock Square and
Lakeshore Road at Station 5+820. The minor system discharges to the remnant channel located west of
Dorval Drive and north of the Lakeshore Road near Station 6+020. The Lakeshore Road drainage area
contributing for the remnant channel is approximately 6.64 ha (+/-). The remnant channel outlets to a

750 mm storm sewer, which connects to a 1200 mm storm sewer at the intersection of Lakeshore Road
and Dorval Drive; the 1200 mm storm sewer also conveys drainage from an external area 27.1 ha (+/-)
north of Dorval Drive. The 1200 mm storm sewer increases to 1350 mm, and conveys flow eastward on
Lakeshore Road to Brock Street where the storm sewer merges with a 1350 mm storm sewer on Brock
Street. The two (2) 1350 mm storm sewers outlet to a 1350 mm storm sewer conveyed southerly on Brock
Street before discharging to Lake Ontario.

The Lakeshore Road major system conveys drainage to a sag point at the Lakeshore Road and Dorval
Drive intersection, Should sufficient ponding occur at the intersection, it would spill over the curb into the
remnant drainage channel within the St. Jude's Cemetery, where the remnant channel outlets through a
900 mm diameter culvert at Lakewood Drive to Lake Ontario.
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2.2 Hydraulic Crossings

As depicted on Figures 2 to 7 and 14 and 15, there are four (4) hydraulic crossings (bridges and culverts)
within the Study Area located at the following road Stations:

e Bronte Creek (0+310)

e Un-named Drainage Feature (3+450)
e Fourteen Mile Creek (3+390)

e McCraney Creek (4+790)

Bronte Creek Bridge (also known as 12 Mile Bridge) was built in 1970 and rehabilitated around 1999. The
total deck length is 64.9m and structure width is 19.5m. The roadway width is 14.4 m. The current posted
speed is 50 km/h and the roadway consists of four (4) lanes. The bridge has been assessed to be in good
condition and will not require any structural modifications. Conservation Halton provided the current
Bronte Creek HEC-2 hydraulic model for use in the Oakville Stormwater Master Plan. The Lakeshore Road
crossing has been modelled as a bridge. Based on the HEC-2 hydraulic model the Bronte Creek crossing is
capable of conveying the Regional Storm (Hurricane Hazel).

The second crossing is a 1.22 m x 1.84 m box culvert located at Station 3+450 that conveys runoff from
north of Lakeshore Road (Hixon Street Remnant Channel) to Lake Ontario. Hydraulic modelling of the
crossing has been included within the PCSWMM integrated hydrologic/hydraulic model. The crossing is
capable of conveying the 100 year storm without overtopping Lakeshore Road, with approximately 0.50 m
freeboard.

The Fourteen Mile Creek Bridge was built in 1916 and has been extended both north and south. It is a
Spandrel Arch Structure. The total deck length is 17.1 m (+/-) and the structure width is 15.74 m (+/-). The
roadway width is 11.54 m (+/-). The bridge has been assessed in good condition and will not require any
structural modifications.

The bridge has been modelled in HEC-RAS Version 4.1 as part of the ongoing Fourteen Mile Creek and
McCraney Creek Flood Mitigation Opportunities Class EA. It conveys the 100 year storm event based on a
deck elevation of 81.66 m, but the Regional Storm overtops it by 0.75 m (+/-) with a flow velocity of

1.09 m/s (+/-). Further details pertaining to the WSELs for all storm events (2-100 year & Regional) are
provided in Appendix ‘C’' while floodplain mapping has been provided on Figure 12.

At the bridge crossing, based on the simulated 0.75 m (+/-) overtopping road depth and 1.09 m/s (+/-)
flow velocity, and using the Ministry of Natural Resources and Forestry's (MNRF's) vehicle ingress and
egress requirements (Technical Guide — River and Stream Systems: Flooding Hazard Limit, 2002), private
vehicles would not be able to drive along Lakeshore Road at the Fourteen Mile Creek crossing during the
Regional Storm Event. Emergency vehicles (fire trucks) would be able to cross the bridge as the flood
depth is below the 0.90 m MNRF guideline for flow depth for emergency vehicles. However, Town of
Oakville staff have indicated emergency vehicles would not use the bridge under Regional Storm flooding
conditions.
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The McCraney Creek crossing is an arch culvert built in 1940 and subsequently extended with a box
culvert section. The total deck length is 14 m (+/-) and the structure width is 5.4 m (+/-). The roadway
width is 8.4 m (+/-). The structure has a 100 year hydraulic capacity but is overtopped by the Regional
Storm by 1.36 m (+/-) with a flow velocity of 1.46 m/s (+/-) (ref. Figure 13).

In July 2017, emergency work was undertaken to temporarily stabilize the road embankment slope as a
result of the north-west wingwall collapse. Erosion issues along the west creek bank will continue and will
need to be addressed through creek works. Due to the structural condition and hydraulic capacity of this
crossing it will require replacement as part of this project.

2.3 Physiography and Soils

Surficial soils data for the Study Area (as available from Agriculture Canada — Ontario Soil Survey Reports)
is generally lacking; mapping for the Study Area indicates an urbanized land use and therefore does not
provide more detailed information. Based on the soils information determined within the Coronation Park
Drainage Improvements Class EA, the surficial geology within the Coronation Park area is predominantly
characterized by coarse-textured glaciolacustrine deposits (sand, gravel, silt and clay).

Three geotechnical reports within the Study Area (ref. Appendix ‘A" for excerpts). One report was
conducted in support of the reconstruction of Third Line, another for a proposed structure within
Coronation Park. A third, more extensive report provides details of the geotechnical investigation
conducted in support of the Mid-Halton WWTP Effluent Sewer and Outfall Project, with deep boreholes
within Coronation Park and along Lakeshore Road and Third Line. The borehole logs for these reports
predominantly indicate the presence of silty sand, as well as clayey silt and silty clay within the surficial
soils. Weathered shale material (Queenston formation) was generally indicated at the base of the
boreholes (note that much deeper excavation and rock coring was conducted in support of the Mid-
Halton WWTP Effluent Sewer and Outfall Project).

Piezometers were not installed as part of the first two geotechnical investigation, so groundwater levels
cannot be reliably determined. Both reports indicated that no groundwater table was encountered during
or immediately after drilling, but that soils were found to be wet at various depths. Along Third Line, wet
sand was noted at depths ranging between 0.7 and 2.9 m (+/-) below ground, while within Coronation
Park, wet caving was noted at depths between 1.4 and 3.1 m (+/-) below ground. In both cases, it was
noted that groundwater tables fluctuate seasonally, and that the observed conditions may not reflective
of long-term groundwater trends.

Piezometers were however installed at five borehole locations conducted as part of the geotechnical
investigations for the Mid-Halton WWTP Effluent Sewer and Outfall Project. Reported piezometer
readings taken approximately three (3) months after drilling indicated groundwater at depths of between
1.8 and 9.9 m (+/-) below ground; these piezometers were however noted to be quite deep, with the
screens at much lower depths than those of the other two studies. It should be noted that artesian
conditions (i.e. groundwater discharging freely to the surface) were noted at two other borehole locations,
which suggests an elevated groundwater level in the area. In all cases, it was again noted that
groundwater tables fluctuate seasonally and in response to precipitation, and that the observed
conditions may not be reflective of long-term groundwater levels.

2.4 Existing Conditions Hydrology

An integrated hydrologic/hydraulic model of the existing conditions of the Lakeshore Road R.O.W. has
been developed in PCSWMM Version 7.0. The original PCSWMM model was developed as part of the
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Town of Oakville Stormwater Master Plan by Amec Foster Wheeler (now Wood) and was designed to
assess the storm sewer system within southern Oakville. The PCSWMM modelling was updated for the
hydrologic/hydraulic assessment within the Class EA. to be more discretized and to assess each storm
sewer section and roadside ditch to determine the Lakeshore Road drainage system performance.

The PCSWMM model as developed by Amec Foster Wheeler (now Wood) has been completed, and the
following items in relation to the selected parameters are important to note:

Subcatchments

e Impervious coverages as per the Stormwater Master Plan (ref. Appendix ‘B’)

e The Manning's 'n’ value assigned to impervious surfaces is 0.013;

e The Manning's 'n’ value assigned to pervious surfaces is 0.25;

e The depression storage assigned to impervious surfaces is 2 mm. and

e Based upon review of Table 24.2 within the User's guide to SWMMS5, 13t Edition, the initial deficit
fraction assigned for soils described herein is 0.315

Storm Sewers

e The entrance and exit loss coefficients assigned to storm sewers are 0.15 to 1 respectively (reference
U.S. Department of Transportation Federal Highway Administration Hydraulic Engineering Circular 22
— Urban Drainage Design Manual, September 2009);

e The Manning’s 'n’ value assigned to asphalt road surfaces is 0.014. Typical industry standard for this
parameter is 0.013 or 0.014; and

e The Manning's ‘'n’ value assigned to ditches is 0.03 as they are typically manicured grass in the study
area as confirmed during site reconnaissance. Typical industry standard for this parameter could be as
high as 0.045 for poorly manicured grass ditches.

In keeping with these values, the storm sewers and road surfaces added to the PCSWMM model were also

assigned these values. Roadside ditches were also added to the PCSWMM model based on road plan and

profiles and site reconnaissance. The existing conditions drainage boundaries developed for the PCSWMM

model are presented in Figures 2 to 6 (ref. Appendix D).

The PCSWMM model has been executed using the Town of Oakville 4 hour Chicago design storms for the
5 and 100 year storm events. The simulated results for existing conditions at the various minor and major
system outlets for Lakeshore Road have been summarized within Tables 2.1 and 2.2.

To understand the performance of the minor system (storm sewer system) for the 5 year storm event, the
level of performance has been categorized as non-surcharged, surcharged and surcharged to surface
within Table 2.1. In summary most of the existing storm sewer system surcharges, with only two (2)
drainage systems not surcharging. For the major system within an urban road section, level of
performance has been noted as non-surcharged meaning flow below top of curb, surcharged above the
curb and then surcharged more than 0.15 m above centreline of road. The Town of Oakville requires
overland flow on roads to be less than 0.15 m above road centreline. For rural road sections with road-
side ditches the level of performance has been assessed as non-surcharged (within the ditch) or
surcharged (flooding outside of the ditch).

Site reconnaissance has been conducted to determine potential basement connections to the storm sewer
system. It is not known if basements have direct or sump system connections to the minor system. The
PCSWMM model has been used to determine if the minor system hydraulic grade line may be above
basement levels. Documentation of the basement flood risk assessment has been provided in

Appendix B.
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Table 2.1. Existing Conditions Minor System Performance (5 Year)

Minor
System
Drainage
Area(ha)

Road
Stations

Drainage

Performance Description

Outlet

Westctrc;:kronte OO++O??(§)O_ 3345 - The sewer system ranges in size from 1200 mm to 1500 mm diameter. There is no surcharge for the 5-year storm event throughout the 300 m sewer system.
The minor system along the westbound lanes ranges from 450 mm to 600 mm diameter over its 87 m length. This system is surcharged to the surface at Junction J1_1_12_R_LS with
East to Bronte 0+310 - Surcharged . . . LT .
Creek 0+700 17.58 to Surface a maximum surcharge depth of 1.09 m. The minor system along the eastbound lanes ranges from 375 mm to 600 mm diameter over the total length of 432 m. This minor system is
surcharged for the entire length. The system is surcharged to the surface for 150 m out of 432 m with a maximum surcharge depth of 3.62 m occurring at the junction O_0160_6712.
East to Nelson 0+780 - 26 Surcharged = The sewer system ranges in size from 300 mm to 750 mm diameter. The storm sewer surcharges for 140 m out of the 180 m total length. At Junctions O_0160_6676 and O_0160_6677,
Street 1+060 ’ to Surface  the sewer surcharges to the surface with maximum surcharge depths of 0.85 m and 1.25 m respectively.
Westsicsezlflson 11++Of(?0_ 10.12 Surcharged  The sewer system ranges in size from 300 mm to 675 mm diameter. The storm sewer is surcharged for the entire 300 m length but it's not surcharged to the surface at any point.
1+400 - The sewer system ranges in size from 750 mm to 1650 mm diameter. The storm sewer is surcharged for the entire length of the minor system of 450 m but it's not surcharged to the
Sarah Lane 151.17 Surcharged .
1+850 surface at any point.
The 900 mm diameter sewer, collecting the overland flow conveyed through the swale (at the intersection of Third Line and Lakeshore Road) and the minor system along Third Line
Coronation Park 14850 - Surdierae] surcharges but not t.o the surface at any.point over its 80 m length. At Junf:tion 0_0160_4200, water Ieyel is closest to the surface with minimum ava}ilable f.reeboard of 0.021 m. The
West Channel 2+660 58.69 to Surface culvert, 1.2 m x 1 m in size, near the Station 2+400 surcharges throughout its length of 25 m. The Junction O_0160_3804 surcharges to the surface with maximum surcharge depth of
0.63 m. The 900 mm pipe at Station 2+650, connected to the minor system along the Walby Drive surcharges to the surface at both the ends with maximum surcharge depth of about
1m.
Coronation Park 2+660 - 1419 Surcharged = The 400 mm diameter sewer, collecting the overland flow coming along the Westminster Drive surcharges to the surface till it discharges into the open channel in the Coronation Park
East Channel 2+950 ' to Surface = with maximum surcharge depth being 1.39 m at the junction O_0120_10234.
Coronation Park 2+950 - 155 SurdiErEee The 600 mm diameter sewer, collects and conveys the overland flow from Woodhaven Park Drive. The sewer surcharges until it discharges into Lake Ontario with minimum available
East Parking Lot 3+280 ’ freeboard of 0.37 m at the junction O_0120_10233 near the inlet of the pipe.
Drainage 3+280 - - . o . . . .
49.69 The culvert is 1.84m x 1.22 m in size and does not surcharge. It discharges via a drainage easement to Lake Ontario.
Easement 3+760
The 375 mm storm sewer inlet on the south side of Lakeshore Road conveys runoff from the ROW and the developed area on the north side of Lakeshore Road discharging to a
Stirling Drive 34760 — Surd e remnant channel at Stirling Drive. The runoff from the north side of Lakeshore Road is conveyed to the storm sewer inlet via a 600 mm culvert under Lakeshore Road, that outlets to
Remnant 34900 6.85 to Surface the road-side ditch east of the 375 mm storm sewer inlet. The storm sewer also conveys runoff from Stirling Drive and Wolfdale Avenue to the outfall at the remnant channel south
Channel of Stirling Drive. The storm sewer surcharges to the surface at the north end of the system while the south section of the storm sewer surcharged between the obvert and the rim
elevation.
East to Fourteen 3+900 - 6 SurdEree The sewer system ranges in size from 300 mm to 450 mm diameter. The minor system at this outlet is not along Lakeshore Road but instead, along Willowridge Ct. and discharges to
Mile Creek 3+980 ' Fourteen Mile Creek. The storm sewer is surcharged for the entire length but it's not surcharged to the surface.
FOLYr\i:Setnt:/lile 3+980 - 589 : The existing Road .system is rurafl with t'he west' bound lanes draining to 14 Mile Creek,.and thg east bound. lanes, east of Westdale Drive drainin'g (west secjtion) to the local side Roads
Creek 4+560 (Westdale Dale Drive (west section), Wilder Drive, and West Lynn Road). Hence, there is no minor system in place along Lakeshore Road for this road section.
East to 4+560 - 151 Surcharged | The sewer system ranges in size from 375 mm to 525mm diameter. The storm sewer is non-surcharged for the entire length of the minor system of 190 m except at the outlet at
McCraney Creek 4+780 ’ to Surface McCraney Creek where it is surcharged to the surface.
West to 4+780 - 3.83 e The minor system along Lakeshore Road starts at the Station 4+925 where it is connected with the minor system coming along Whittington Place. The storm sewer 600 mm in diameter
McCraney Creek 5+090 ' along Lakeshore Road surcharges at the outfall to McCraney Creek.
. . 5+090 - The sewer system ranges in size from 200 mm to 675 mm diameter east to Birch Hill Lane and from 375 mm diameter to 600 mm diameter west to Birch Hill Lane. The storm sewer is
Birch Hill Lane 8.01 Surcharged . . . .
5+700 surcharged near the intersection of Lakeshore Road and Birch Hill Lane.
Chasigr:/?/r;t of 56++71O(())O— 6.64 Surdieee 'F:P;ieniewer system is 525 mm in diameter and 220 m in length along Lakeshore Road. The storm sewer is surcharged for the entire length but it is not surcharged to the surface at any

Dorval Drive
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Table 2.2. Existing Conditions Major System Performance (100 Year)

Road Drainage
Stations Area(ha)

Drainage Outlet

Performance Description

0+000 - The road is a 4-lane urban cross-section with curb and gutter. The major system is surcharged above the centreline of the road (> 0.15m) for 60 m out of

West to Bronte Creek 0+300 3345 the total length of 300 m near Station 0+175 on both the sides on Lakeshore Road. The maximum flow depth of 0.42 m is attained near Station 0+175.
0+310 - Surcharaed above the The road is a 4-lane urban cross-section with curb and gutter until Bronte Road and 3-lane urban cross-section with curb and gutter afterwards. The major
East to Bronte Creek 17.58 9 system is surcharged above the curb for 150 m out of the total length of 390 m starting at the Station near 0+400 and going along the eastbound lanes.
0+700 curb . . . .
The maximum flow depth of 0.29 m is attained near Station 0+450.
East to Nelson Creek 0+780 - 6 The road is a 3-lane urban cross-section with curb and gutter. The major system is surcharged above the centreline of the road (> 0.15m) for 60 m out of
1+090 ' the total length of 290 m near Station 1+020 on both the sides on Lakeshore Road. The maximum flow depth of 0.53 m is attained near Station 1+020.
West to Nelson Creek 1+090 - 1012 The road is a 3-lane urban cross-section with curb and gutter. The major system is surcharged above the centreline of the road (> 0.15m) for 80 m out of
1+400 ' the total length of 360 m near Station 1+080 on both the sides on Lakeshore Road. The maximum flow depth of 0.31 m is attained near Station 1+075.
Sarah lane 1+400 - 15117 The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system is surcharged above the side ditch for 150 m
1+850 ' out of the total length of 450 m east of Station 1+425 on Lakeshore Road. The maximum flow depth of 0.23 m is attained near Station 1+475.
Coronation Park West 1+850 - 58.69 The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system is surcharged above the side ditch for 300 m
Channel 2+660 ' out of the total length of 800 m east of Station 2+200 on Lakeshore Road. The maximum flow depth of 0.26 m is attained near Station 2+400.
Coronation Park East 2+660 - 14.19 The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system is surcharged above the side ditch for 200 m
Channel 2+950 ' out of the total length of 300 m east of Station 2+660 on Lakeshore Road. The maximum flow depth of 0.54 m is attained near Station 2+750.
Coronation Park East 2+950 - 155 The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system is surcharged above the side ditch for 140 m
Parking Lot 3+280 ' out of the total length of 330 m east of Station 3+000 on Lakeshore Road. The maximum flow depth of 0.77 m is attained near Station 3+100.
Drainage Easement 3+280 - 49,69 The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system is surcharged above the side ditch for 200 m
9 3+760 ' out of the total length of 480 m east of Station 3+400 on Lakeshore Road. The maximum flow depth of 0.81 m is attained near Station 3+550.
The road is a 2-lane rural cross-section with ditches on both sides of the road. The major system maximum flow depth is below the ditch depth for the
Stirling Drive Remnant 3+760 - 6.85 entire length of 140 m. Two (2) parallel existing ditches are located on the north side of Lakeshore Road; one (1) of the ditches is within the ROW, while
Channel 3+900 ' the other is outside the ROW. Under existing conditions, the ditch outside the ROW surcharges to the ditch within the ROW. The major system is conveyed
to a swale between Lakeshore Road and Stirling Drive, ultimately discharging to the Stirling Drive remnant channel.
East to Fourteen Mile 3+760 - 6 The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system maximum flow depth is below the side ditch
Creek 3+980 ’ depth for entire length of 220 m.
West to Fourteen Mile 3+980 - 589 The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system is surcharged above the side ditch for 180 m
Creek 4+560 ' out of the total length of 570 m east of Station 4+250 on Lakeshore Road. The maximum flow depth of 0.73 m is attained near Station 4+250.
4+560 - The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system maximum flow depth is below the side ditch
East to McCraney Creek 1.51 .
4+780 depth for entire length of 220 m.
4+780 - The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system maximum flow depth is below the side ditch
West to McCraney Creek 3.83 .
5+090 depth for entire length of 310 m.
Birch Hill lane 5+090 - 8.01 Surcharged (flooding) The road is a 2-lane rural cross-section with side ditch on either or both sides of the road. The major system is surcharged above the side ditch for almost
5+700 ’ 9 9 300 m out of the total length of 610 m east of Station 5+350 on Lakeshore Road. The maximum flow depth of 0.53 m is attained near Station 5+490.
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Road Drainage
e Area(ha)

Drainage Outlet

Performance Description

The road is a 2-lane rural cross-section with side ditch on either or both sides of the road until Station6+000. The road is a 2-lane urban cross-section with
curb and gutter east of Station 6+000. The major system is surcharged above the centreline of the road (> 0.15m) for almost 100 m out of the total length
of 400 m east of Station 6+000 on Lakeshore Road. The maximum flow depth of 0.55 m is attained near Station 6+125.

Remnant Channel West 5+700 -

of Dorval Drive 6+100 6.64
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3.0 Stormwater Objectives

3.1 Stormwater Management Design Criteria

The stormwater management and hydraulic analyses of the Lakeshore Road improvements will consider
stormwater management design criteria from several agencies including; the Town of Oakuville,
Conservation Halton, the Ministry of Transportation (MTO), the Ministry of Natural Resources and Forestry
(MNRF), and the Ministry of Environment, Conservation and Parks (MECP). The stormwater management
and hydraulic criteria relevant to the Lakeshore Road improvements are outlined in the following sections.

The Town of Oakville

e Minor System: Storm sewers are to convey the 10 year storm event, and are to be designed using
Town of Oakville IDF information;

e Major System: R.O.W.s, including both urban and rural, are to convey flows generated by the R.O.W.
itself, up to the 100 year storm event; and

e Flow depth or flooding depth on roads not to exceed 0.15 m above the road centreline.

e Implement source controls in the form of Low Impact Development Best Management Practices (LID
BMPs) to capture 25 mm of precipitation to offset the reduction of hydraulic performance due to land
use intensification and climate change.

e Maintain ditches and swales, where possible, along the Lakeshore Road corridor to conserve the
character of the corridor and provide a stormwater quantity and quality benefit.

Conservation Halton

e Quantity Control: No control is required for all storm events as Lakeshore Road either directly or
indirectly drains to Lake Ontario. For the road sections draining to Bronte Creek, Fourteen Mile Creek
and McCraney Creek, as Lakeshore Road is at the outlet of the creek systems to Lake Ontario, no
quantity controls are required;

e Quality Control: MECP Enhanced Level (Level 1) Water Quality Control for the increase in pavement
area. A treatment train solution is recommended when feasible;

e FErosion Control: 25 mm for the increase in pavement area to Fourteen Mile Creek, McCraney Creek.
Lakeshore Road at Bronte Creek is located at Bronte Creek Harbour, therefore no erosion control is to
be provided.

The Ministry of Transportation

e Culverts crossing beneath roads classified as Urban Arterial, with a span less than 6.0 m, are to convey
the peak flow generated from a 50 year storm event; and

e Culverts crossing beneath roads classified as Urban Arterial, with a span greater than 6.0 m, are to
convey the peak flow generated from a 100 year storm event.

e Culverts crossing beneath roads classified as Urban Arterial are required to provide a freeboard
greater than or equal to 1.0 m for the 100 year storm.

The Ministry of Natural Resources and Forestry

e Fourteen Mile Creek supports Redside Dace Habitat, and as such, thermal mitigation of stormwater
discharging to Fourteen Mile Creek is required.

e MNRF's vehicle ingress and egress requirements (Technical Guide — River and Stream Systems:
Flooding Hazard Limit, 2002),
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The Ministry of Environment, Conservation and Parks

» Quality Control: MECP Enhanced Level (Level 1) Water Quality Control for the increase in
pavement area. A treatment train solution is recommended when feasible;

» Erosion Control: 25 mm for the increase in pavement area to Fourteen Mile Creek, McCraney
Creek. Lakeshore Road at Bronte Creek is located at Bronte Creek Harbour, therefore no erosion
control is to be provided.
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4.0 Future Conditions

4.1 Future Conditions Storm Drainage

Lakeshore Road improvements would consist of urbanization of rural road sections with curb and gutter, ,
revisions to intersections, adding a 3 m multi-use trail (MUT) on the south side of the road, a 1.5 m
sidewalk on the north side of the road and modifications to the road profile. The MUT has not been
added along the entire road section, it has been added where applicable, with no MUT through the
Bronte Village as an example.

Future conditions storm drainage boundaries are presented in Figures 8 to 13 (ref. Appendix D). The
roundabout shown on Figure 8, Appendix D has been removed from the preferred Third Line and
Lakeshore Road intersection configuration; that said it does not impact the drainage system assessment
and design. To determine the impacts of the widening works, the PCSWMM model developed for existing
conditions (as per Section 2.4) has been modified to represent future conditions storm drainage. Table 4.1
presents the level of performance of each drainage system without quantity controls and without
drainage system improvements. To understand the performance of the minor system (storm sewer
system) for the 5 year storm event, the level of performance has been categorized as non-surcharged,
surcharged and surcharged to surface within Table 4.1.

In summary most of the existing storm sewer system surcharges, with only three (3) drainage systems not
surcharging. As expected, results presented in Table 4.1 indicate that under future conditions, the minor
drainage system would continue to surcharge to varying degrees, with the systems that were non-
surcharged under existing road conditions, remaining surcharged.
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Table 4.1. Future Conditions (Without SWM and Upgrades) Minor System Performance

West to Bronte
Creek

East to Bronte
Creek

East to Nelson
Creek
West to Nelson
Creek

Sarah Lane

Coronation Park
West Channel

Coronation Park
East Channel

Coronation Park
East Parking Lot
Drainage

Easement

Stirling Drive
Remnant
Channel

East to Fourteen

Minor
Ro.a d Sysrtem Performance Description
Stations Drainage
Area(ha)
OO++O??(())O_ 33.45 - The sewer system ranges in size from 1200 mm to 1500 mm diameter. There is no surcharge for the 5-year storm event throughout the 300 m sewer length.
The minor system along the westbound lanes ranges from 450 mm to 600 mm in diameter over the 87 m sewer length. This system is surcharged to the surface at Junction
0+310 - 1758 Surcharged  J1_1_12_R_LS with maximum surcharge depth of 1.09 m. The minor system along the eastbound lanes ranges in size from 375 mm to 600 mm diameter over the 432 m sewer
0+700 ' to Surface length. This minor system is surcharged for the entire length. The system is surcharged to the surface for 150 m out of 432 m with maximum surcharge depth of 3.62 m at the
Junction O_0160_6712.
0+780 - 26 Surcharged = The sewer system ranges in size from 375 mm to 750 mm diameter. The storm sewer surcharges to the surface for 140 m out of 180 m of total length. At Junctions O_0160_6676
1+060 ’ to Surface and O_0160_6677, the sewer surcharges to the surface with maximum surcharge depths of 0.83 m and 1.23 m respectively.
1+060 - 1012 Surdieraee The sewer system ranges in size from 300 mm to 675 mm diameter. The storm sewer is surcharged for the entire length of the minor system of 300 m, however, the storm sewer is
1+400 ’ not surcharged to the surface at any point.
1+400 - 15117 Surcharged  The sewer system ranges in size from 750 mm to 1650 mm diameter. The storm sewer is surcharged to the surface for 120 m out of 450 m starting at Junction O_0160_6726 which
1+850 ' to Surface has a maximum surcharge depth of 7.84 m.
The minor system ranges from 900 mm to 1050 mm diameter and commences at the Third Line. The system surcharges to surface for its entire length of 440 m with maximum the
1+850 - 58.69 Surcharged  surcharge depth of 4.33 m occurring at Junction J109. The 1.2 m x 1 m culvert, near the Station 2+400 surcharges throughout its length of 25 m. The culvert captures the drainage
2+660 ’ to Surface from Venetia Drive and along Lakeshore Road. The Junction O_0160_3804 surcharges to the surface with a maximum surcharge depth of 0.26 m. The 675 mm diameter pipe at
Station 2+650, connected to the minor system along Walby Drive and Lakeshore Road surcharges to the surface with maximum surcharge depth of 1.62 m.
The 400 mm diameter pipe, collecting the minor system coming along the Westminster Drive and Lakeshore Road surcharges to the surface until it discharges into the channel in
2+660 - Surcharged . ) . . . . . . .2
5+950 14.19 to Surface Corqnatlon Park. The entire minor systgm coming along t.he Westminster drive (300 mm diameter to 375 mm diameter in size, 480 m long) also surcharges to the surface. The
maximum surcharge depth at the Junction O_0160_4198 is 1.35 m.
5+950 - The 900 mm and 975 mm diarr)eter pipg, Follecting .the overland flow and the flow conveygd by the minor system coming along the Woodhaven Park Drive surcharggs till it
34280 15.5 Surcharged  discharges into the Lake Ontario with minimum available freeboard of 0.45 m at the Junction O_0120_10233 near the inlet. The minor system on Woodhaven Park Drive surcharges
to the surface for almost its entire length.
33++278600_ 49.69 - The 1.84m x 1.22 m culvert does not surcharge and discharges via the drainage easement to Lake Ontario.
The 375 mm storm sewer between Lakeshore Road and Stirling Drive is surcharged above the obvert at the downstream end of the system, while the upstream end is not
34760 — sxljrcharg.ed. The 375 mm storm sewer i.nlfet on t.he south side of Lakeshore Roaq conveys runoff from t-he ROW and the developed area on the north side of Lakeshore Road
34900 5.77 Surcharged  discharging to a remnant channel at Stirling Drive. The runoff from the north side of Lakeshore Road is conveyed to the storm sewer inlet via a 600 mm culvert under Lakeshore

Road, that outlets to the roadside ditch east of the 375 mm storm sewer inlet. The storm sewer also conveys runoff from Stirling Drive and Wolfdale Avenue to the outfall at the
remnant channel south of Stirling Drive.
3+900 - The sewer system ranges in size from 300 mm to 450 mm diameter. The minor system at this outlet is located on Willowridge Court and discharges to Fourteen Mile Creek. The

. 2. . . .
Mile Creek 3+980 6 Surcharged storm sewer is surcharged for the entire length, however, it is not surcharged to the surface.
West t . . . . . . .
estto . 3+980 - The proposed west bound road lanes drain to 14 Mile Creek, and the east bound lanes, east of Westdale Drive drain (west section) to the local side roads (Westdale Dale Drive (west
Fourteen Mile 2.89 NA- . . . . . . . .
Creek 4+560 section), Wilder Drive, and West Lynn Road). There is no minor system in place along Lakeshore Road for this road section.
East to 4+560 - 495 Surcharged = The sewer system ranges in size from 375 mm to 525mm diameter. The storm sewer is non-surcharged for the entire length of 190 m except at the outlet to McCraney Creek where
McCraney Creek 4+780 ’ to Surface it is surcharged to the surface.
West to 4+780 - 13 The minor system along Lakeshore Road starts at the Station 4+925 where it is connected with the minor system coming along Whittington Place. The storm sewer, 600 mm
McCraney Creek 5+090 ’ diameter in size along Lakeshore Road surcharges at the outfall while discharging to McCraney Creek.
. . 5+090 - The sewer system ranges in size from 250 mm to 675 mm diameter east of Birch Hill Lane and from 375 mm to 600 mm diameter west of Birch Hill Lane. The storm sewer is
Birch Hill Lane 8.01 Surcharged . . . .
5+700 surcharged near the intersection of Lakeshore Road and Birch Hill Lane.
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Minor
Drainage Outlet StZ:;dns Dsr);si:g;‘e Performance Description
Area(ha)
Remnant The sewer system is 525 mm diameter and 220 m in length along Lakeshore Road. The storm sewer is surcharged for the entire length, however it is not surcharged to the surface at
5+700 - any point. The storm sewer discharges to the open channel at the Station 6+020 where it's later connected to the minor system along Lakeshore Road at Station 6+070. This minor
Channel West of 6+100 6.64 Surcharged

Dorval Drive system ranges in size from 750 mm diameter to 1350 mm diameter and surcharges to the surface for almost its entire length. The maximum surcharge depth is at Junction

0_0160_5836 (at intersection of Dorval Drive and Lakeshore Road) of 2.18 m.
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4.2 Future Conditions Hydraulics

The current crossing of the McCraney Creek is proposed to be replaced in order to address the deficient
structural condition and the 1.36 m overtopping flow depth and 1.46 m/s flow velocity resulting from the
Regional Storm (Hurricane Hazel). The proposed crossing would be a 14.6 m span by 4 m rise by 24.3 m
length, with some of the bridge section skewed to accommodate a 33 m +/- long creek realignment to
address the existing creek bank erosion condition on the northeast side of the structure. The proposed
replacement structure would convey the Regional Storm without overtopping the road. The 24.3 m length
has been minimized to accommodate the proposed 1.5 m sidewalk and 3 m MUP.

In order to determine the impacts to the water surface elevations (WSELs) upstream and downstream of
the crossing, the HEC-RAS hydraulic model of the McCraney Creek has been revised to incorporate the
preliminary proposed (future) crossing general arrangement. Table 4.2 below provides a comparison of
the simulated WSELs under existing and proposed conditions for the Regional Storm Event; a negative
value indicates a decrease in the water surface elevation from the existing conditions while a positive
value indicates an increase. The existing and preliminary proposed (future) Regional Storm floodlines are
presented in Figure 13.

Table 4.2. Regional Storm Flood Elevations, McCraney Creek Preliminary Crossing Replacement (m)

Cross Section I.D. L Leve.l N ] DL Lev.el.— Difference
Conditions Future Conditions

595.382 85.92 82.30 -3.62
570.597 85.95 82.41 -3.54
544.193 85.90 81.95 -3.95
538.303 85.93 81.99 -3.94
Lakeshore Road Crossing
510.818 81.49 81.18 -0.31
501.002 81.14 81.14 0.00
501.008 81.32 81.32 0.00
494.045 80.70 80.70 0.00

The results in Table 4.2 indicate that the proposed crossing will reduce the Regional WSEL upstream of
the crossing by 3.94m. The crossing is capable of conveying the Regional Storm at an elevation of
81.99 m, which is below the soffit elevation of 82.56 m. Overtopping of Lakeshore Road will not occur
during the Regional Storm. Further details pertaining to the WSELs for all storm events (2-100 year &
Regional) are provided in Appendix ‘C'.

Existing crossings for Bronte Creek and Fourteen Mile Creek are to remain under future conditions and
will not require lengthening to accommodate the proposed road improvements. The 1.22 m x 1.84 m box
culvert at Station 3+450 will have to be extended on the north side of the road by at least 4 m and a
retaining wall may be necessary. A retaining wall would be required on the south side of the road.
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5.0 Stormwater Management Opportunities

5.1 General Stormwater Management Opportunities

Stormwater Management practices (SWMPs) for the management of roadway runoff generally fall into
two categories: those that address stormwater quantity (including erosion) and those that manage
stormwater quality of surface runoff. In addition, Low Impact Development (LID) best management
practices (BMPs) are designed to provide water quality treatment and quantity control for smaller, more
frequent storm events (i.e. typically the 25 mm storm event).

Stormwater quantity management issues relate to the proper sizing of minor (sewer) and major (overland
flow) conveyance systems for roadway runoff. In addition, stormwater quantity management strategies
can include the need for facilities to address downstream flood and erosion potential from alterations of
the roadway right-of-way. Based on Lakeshore Road being immediately upstream of Lake Ontario, no
quantity controls are required for the creek systems to reduce or maintain existing peak flows, instead,
major and minor system improvements are required to convey the future condition peak flows. As
multiple sections of Lakeshore Road have rural cross-sections, new storm sewer systems will be required.
Upgrades to existing deficient storm sewer systems will also be required.

In terms of stormwater quality, the SWMPs relate to the treatment of new pavement. Typically, the
treatment level is related to the standards defined in a watershed or subwatershed planning study, which
are dependent on the quality and sensitivity of the receiving stream system (i.e. Type 1, Type 2, etc.).
Lakeshore Road drainage discharge requires Enhanced (Level 1 — 80% average annual TSS (total
suspended solids) removal) stormwater quality controls.

Erosion control to both Fourteen Mile Creek and McCraney Creek would require that the 25 mm storm
event be controlled over a 24 hour duration or infiltrated for a minimum runoff volume resulting from the
additional pavement. In the case of Fourteen Mile Creek, an infiltration low impact design (LID) measure
would also provide thermal impact mitigation required by MNRF due the redside dace habitat.

Various best management practices or stormwater management practices are available to address both
the quantity and quality of runoff from roadways. Due to the linear nature of roadway corridors however,
not all stormwater management practices are considered to be appropriate.

Quantity Management (Flood and Erosion Control)

Quantity control impacts, in this case erosion due to increased runoff from existing hard surfaces
including MUTs, sidewalk and intersection improvements, can typically be mitigated by on-site storage
and infiltration techniques and/or off-site mitigation measures, such as regulation or stream stabilization.

For the current project, only erosion controls are required. The expected focus is therefore on storage
and infiltration based techniques.

Quality Management

There are numerous stormwater management practices which can be used to treat contaminated
stormwater runoff from roadway surfaces. These include the following:

i.  Wet ponds/wetlands/hybrids (generally linear facilities)
ii. Enhanced grass swales
iii. Filter strips
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iv. Oil and grit separators

v. Off-site stormwater management facilities (existing, retrofitted and/or proposed)

vi. Catch basin shields

vii. LID BMPs — (Bioretention systems, permeable pavement and other infiltration systems)

The respective characteristics, advantages and disadvantages of the foregoing have been well
documented in existing Municipal and Provincial literature and hence this information has not been
repeated within this document. Some brief advantages and disadvantages, though, are discussed in the
following.

The advantages and disadvantages of the various Best Management Practices associated with both
quantity and quality control measures are as follows:

Erosion Control

Controlling runoff in stormwater management facilities requires land and future management/
maintenance by municipal staff. The advantages relate to maintaining existing sizing of drainage
infrastructure or smaller infrastructure across the roadway, as well as downstream. Disadvantages include
the cost of land, infrastructure and maintenance. Increasing the size of drainage infrastructure, while
somewhat more costly to the municipality, reduces the need for future maintenance and eliminates the
need for the dedication of stand-alone land for surface controls. Inter-subcatchment diversions can be
effective on a minor scale in optimizing and/or reducing the number of crossings and are typically
followed to address both major and minor runoff conditions.

For erosion control, on-site measures to reduce peak flow impacts can be highly constraining due to the
general lack of properly configured land. Roadway corridors, due to their inherent linear nature, can only
effectively manage relatively small volumes of increased runoff (peak flows), in the absence of stand-alone
land acquisition. Combination of measures to mitigate impacts through some on-site storage, along with
off-site upgrades as necessary, is often the ‘best’ approach, where impacts exceed allowable minimums
that said, Lakeshore Road currently does not drain to any stormwater management facilities.

The following erosion controls have been screened from further consideration due to the reason provided
herein:

i. Wet ponds/wetlands/hybrids

Constructing a new wet pond, wetland or hybrid pond is not feasible within the Lakeshore Road right of
way based on space constraints. As such this alternative has not been considered further.

ii. Super Pipe Storage

Super pipe storage would require either upgrading existing storm sewers to a larger storm sewer, or
sizing a new sewer capable of storing additional runoff to meet erosion control targets. Super pipe
storage is one of the costliest methods of providing underground storage. As such this method of
erosion control has been screened from further consideration.

iiii. Conventional Underground Storage (Concrete Tanks)

Conventional underground storage for Lakeshore Road would require multiple concrete tanks (tanks
either side of the creeks). The concrete tanks would be connected to the downstream end of the
proposed storm sewers to maximize the contributing drainage area to the storage elements.
Underground concrete tanks are considered costly to implement. In addition, conventional underground
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tanks do not filter or infiltrate captured runoff. As such conventional underground storage (concrete
tanks) have been screened from further consideration.

iv. Conventional Underground Storage (Cellular Systems)

Notwithstanding the preceding, more cost effective underground storage systems could be considered to
achieve erosion control requirements. This includes cellular type tank systems such as Brentwood™,
Cultec™ or Triton™ systems.

\'A Low Impact Development Best Management Practices (LID BMPs)

Low Impact Development Best Management Practices (LID BMPs) can address erosion control
requirements by retaining and infiltrating stormwater runoff for more frequent storm events, which are
typically those of concern for erosion impacts. These options have been discussed further in the
subsequent section with respect to quality control, however, are considered a feasible alternative for
erosion control as well.

Quality Control
i. Wet ponds, Wetlands, Hybrids

These systems generally require the dedication of land that most often is not available in linear corridors
for roadway projects. Most often when applied to roadway runoff, these SWMPs are located adjacent to
creek crossings of roads. Typically, these systems provide an excellent level of treatment and as end-of-
pipe systems, the management and performance is more visible, hence less prone to failure. For
Lakeshore Road this particular opportunity is considered impractical due to lack of available land.

ii. Enhanced Grassed Swales

Grassed swales designed with a trapezoidal geometry and flat longitudinal profiles with largely un-
maintained turf can provide excellent filtration and treatment for storm runoff from roadways. It is
generally conceded that treatment levels are at a minimum, Normal (formerly Level 2) 70% TSS removal
water quality treatment, and combined with other practices can provide Enhanced (Level 1) 80% TSS
removal stormwater quality treatment. Their application in linear corridors is also particularly appropriate
and can be further enhanced through the introduction of check dams to provide additional on-line
storage. Their application in urbanized roadway cross-sections (i.e. curb and gutter) often requires
alternative grading and roadway configurations which can compromise the function of the roadway itself,
and are therefore typically not preferred in those cases. Notwithstanding, gutter outlets along outside
lanes have been demonstrated to function effectively where the right-of-way can accommodate the
design. Based on the proposed Lakeshore Road ultimate urbanized road ROW and spatial constraints,
enhanced grassed swales may not be considered the preferred stormwater quality treatment measure;
however enhanced grass swales could be strategically placed within the corridor where sufficient area is
available to provide potential attenuation and infiltration of runoff and have been carried forward for
further consideration. Furthermore, existing ditches within the Lakeshore Road corridor where feasible,
should be maintained or converted to enhanced grass swales to provide a water quality benefit.

iii. Filter Strips

Filter strips are typically designed for small drainage areas (less than 2 ha +\-), and are applied as part of a
treatment train. Filter strips require flat areas with slopes ranging from 1 to 5% and are usually in the
range of 10 to 20 m in length in the direction of flow. Flow leaving filter strips should be a maximum of
0.10 m depth, based on a 10 mm storm event. Based on the limited space within the Lakeshore Road
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West ROW, filter strips are not considered a practical stormwater quality solution and have been screened
from further consideration.

iv. Oil and Grit Separators (OGS)

These end-of-pipe systems tend to service smaller drainage areas (2 ha +/-) and provide varying levels of
stormwater quality treatment depending on the model selected. OGS units are typically encouraged as
part of a “treatment train” approach; many municipalities and regulators will not credit the full TSS
removal function of OGS units accordingly (i.e. typical maximum credit of 50% to 70% TSS removal).
Disadvantages include the need for frequent maintenance, as well as relatively high capital costs and the
ability to service smaller drainage areas. As a pre-treatment approach for other stormwater quality
measures, or for providing water quality treatment for pavement areas greater than the proposed
additional paved areas, oil and grit separators have been carried forward for further consideration.

V. Off-Site Stormwater Management Facilities

While facilities can often not be constructed within roadway right-of-way lands, roadway runoff can be
directed towards existing and proposed subdivisions, which would have their runoff managed by future
stormwater management facilities. No sections of the Lakeshore Road minor system are currently
connected to off-site stormwater management facilities, as such this alternative has been screened from
further consideration.

vi. Catch Basin Shields

Catch basin (CB) shields are the application of a catch basin insert to shield accumulated sediment in the
catch basin sump from resuspension and washout. The CB shields can increase TSS capture by up to 50 %
as shown in Environmental Technology Verification (ETV) testing. The application of CB shields is not to
be applied as a stand-alone treatment approach, however, can be combined with other treatment
technologies to mitigate water quality. Implementation costs would be comparatively low to other forms
of water quality treatment and frequent maintenance would be required to remove accumulated sediment
from the catch basin sump to ensure acceptable long-term performance. The benéefits of the TSS removal
and the low cost of implementation have resulted in this alternative to be carried forward for further
consideration.

vii. Low Impact Development Best Management Practices

Low Impact Development represents the application of a suite of BMPs normally related to source and
conveyance storm water management controls to promote infiltration and pollutant removal on a local
site by site basis. These measures rely on eliminating the direct connection between impervious surfaces
such as roads and the storm drainage system, as well as the promotion of infiltration of road drainage.
General design guidelines and considerations for source and conveyance controls have been advanced
since the early 1990's as part of the MMAH “Making Choices” and in 1994 as part of the Ministry of the
Environment’s original Best Management Practices Guidelines.

Subsequent to the 1994 MOE Guidelines, technologies and standards have been developed further for the
application of source and conveyance controls. These have evolved into a class of Best Management
Practices (BMPs) referred to as Low Impact Development (LID) practices, which have advanced as an
integrated form of site planning and storm servicing to maintain water balance and providing storm water
quality control for urban developments. Initial results from studies in other settings have demonstrated
that LID practices provide benefits by way of reducing the erosion potential within receiving watercourses
and thereby reducing the total volume of end-of-pipe storm water erosion control requirements. In
addition, due to volumetric controls afforded by LID BMP’s, water quality is also improved through a
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reduction in mass loading. The benefits from LID storm water management practices are generally
focused on the more frequent storm events (e.g. 2 year storm) of lower volumes as opposed to the less
frequent storm events (e.g. 100 year storm) with higher volumes. It is also recognized that the forms of
LID practices which promote infiltration or filtration through a granular medium provide thermal
mitigation for storm runoff.

Guidelines regarding the application of LID practices and techniques have been developed within various
jurisdictions in the United States and Canada. The Toronto and Region Conservation Authority and Credit
Valley Conservation have produced the 2010 Low Impact Development Stormwater Management Manual,
for the design and application of LID measures, which is used by Conservation Halton. Various LID
techniques, as well as their function that are applicable to road projects, are summarized in Table 5.1, not
including grassed swales and filter strips which have already been screened as appropriate SWM
measures for Lakeshore Road.

Table 5.1. LID Source and Conveyance Controls

R =

Bio-retention Cell > Vegetated technique for filtration of storm runoff
> Storm water quality control provided through filtration of runoff
through soil medium and vegetation
> Infiltration/ evapotranspiration/ water balance maintenance and
additional erosion control may be achieved if no subdrain provided
Infiltration Trenches > Infiltration technique to provide storm water quality control and
maintain water balance

> Erosion controls may be achieved depending upon soil conditions
Permeable > Infiltration technique to reduce surface runoff volume
Pavers/Pavement > Benefits to storm water quality and erosion control are informal

| 2

Pervious Pipes Technique to reduce storm runoff through the implementation of
perforated pipes as part of the storm sewer system (typically a
separate lower perforated pipe, with the conventional storm sewer as
the "overflow”))

> Promotion of infiltration maintains water balance and provides storm

water quality and erosion control benefits
Bioretention Systems

Bioretention systems provide effective removal of pollutants by sedimentation, filtering, soil adsorption,
microbial processes and plant uptake. Bioretention systems should be approximately 10 to 20% in size of
the contributing drainage area, with typical drainage areas of 0.50 ha and a maximum drainage area of 0.8
ha. Slopes within bioretention systems are typically 1 % to 5 %. Bioretention systems are preferred in
areas that have reasonable infiltration properties (15 mm/ hr, 1x10® cm/s), but can be implemented in all
soil types as long as the water quality event can be temporarily stored (typical depths 0.15 m to 0.25 m)
before infiltrating and an underdrain is provided.

Bioretention systems could be added as an infiltrative LID BMP at specific locations or as supplemental
SWM control beyond requirements such as at Station 1+500 near Bronte Athletic Park. The bioretention
systems should have forebays for a form of surface water pre-treatment (ref. Figure 16). Catchbasins fitted
with goss traps should also be used to filter out floatable debris before directing runoff to the infiltrative
component of the bioretention system. Bioretention systems have been carried forward for further
consideration.
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Infiltrative Trenches

Infiltrative Trenches could be implemented as they are similar to bioretention systems but could be
positioned not only within the 2 m wide landscaped areas but under the proposed 3 m wide multiuse
pathway. All catchbasins should be fitted with goss traps to filter floatable debris. The infiltration trench
could be designed to capture the 25 mm storm event with no discharge by setting the overflow to the
storm sewer system above the 25 mm storm event capture storage depth. Infiltrative Trenches have been
carried forward for further consideration.

Silva Cells

Silva Cells are modular suspended paved systems with a cellular soil storage system providing structural
support and allows for overland road and pavement drainage to be captured and infiltrated within the
cellular soil storage system. Trees are planted within the cellular soil storage system which also use the
collected drainage and provide evapotranspiration. Silva cells can be used in confined spaces within urban
environments and provide additional stormwater quality benefits. Siva Cells would not be considered to
be a standalone water quality measure. Silva Cells have been carried forward for further consideration.

Permeable Pavers/Pavement

Permeable pavement could be used either for the entire length or for sections of the proposed 3 m wide
multi-use trail. As a standalone LID BMP, a permeable paved multiuse path would not meet either
stormwater quality and/or erosion control targets as it would treat a limited area, and would not treat the
roadway itself (which would be expected to generate the highest contaminant loadings). However, a
permeable MUP would reduce the runoff volume from paved surfaces within the urban road ROW. This
LID BMP would have to be selected by the Town to complement other SWM measures during the detailed
design stage for road sections that would incur increased roadway pavement area in addition to the
proposed MUT and sidewalk. Permeable Pavers/ Pavement has been carried forward for further
consideration.

Pervious Pipes

Pervious pipes could be used in combination with either bioretention systems or infiltration trenches. As
a standalone SWM measure, pervious pipes can be a cost-effective and relatively simple method to
accomplish erosion control and infiltration requirements, while eliminating the need for surface space
within the right-of-way. Pervious pipes have been carried forward for further consideration

Based on the foregoing, the following erosion, infiltration and water quality controls have been
short-listed:

¢ Enhanced Grass Swales

e Oil and Grit Separators

e Bioretention Systems

e Infiltration Trenches

e Silva Cells

e Permeable Pavers/Pavement (For MUP)

e Pervious Pipes (used with infiltration trenches)

5.2 Managing Impacts from Land Use Intensification and Climate Change

The Town of Oakville Stormwater Master Plan Report (Wood, June 2020) noted a performance reduction
within the focus area due to the increased runoff potential associated with land use intensification, and
increased precipitation depth/runoff associated with climate change. The minor system upgrade
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recommendations provided in the town’s Stormwater Master Plan address mitigating existing land use
and climate hydraulic deficiencies and have not been assessed for land use intensification and climate
change rainfall. The town's Stormwater Master Plan (Wood, June 2020) recommended implementing LID
BMP source controls in both the private and public realm to offset the impacts due to land use
intensification and climate change. Implementing further minor system upgrades and storage could be
used as a method of building resiliency within the town'’s infrastructure, however this would be
accomplished at a considerable financial cost to the town. Given that land use intensification changes are
gradually being advanced by the private sector, the town’s philosophy is that the private sector should
finance the mitigation works at no cost/impact to the town. Similarly, infrastructure renewal of roadways,
through roadway reconstruction works will require the implementation of contemporary forms of
stormwater management.

The Stormwater Master Plan (Wood, June 2020) recommended a minimum capture of 25 mm of
precipitation within the focus area, including the Lakeshore Road corridor, at all developed and
undeveloped areas, as should be applied within the Town of Oakville, since climate change, with increased
precipitation depth and runoff, does not differentiate between undeveloped, developed, and intensified
land uses. As such, the 25 mm capture should be applied to existing developments and proposed
developments in the private realm in addition to buildings and roadways within the public municipal
realm. It is anticipated that every road and town owned property will undergo reconstruction or
rehabilitation at the end of their operational lifecycle. It is during this time that town should consider
implementing source controls as a mitigation strategy, such as the proposed reconstruction of Lakeshore
Road.

There are limitations to the application of the 25 mm source control capture as it inherently does not
address the existing hydraulic deficiencies and should be applied in addition to the recommended storm
sewer upgrades (balanced approach of “grey” and "green” infrastructure). Furthermore, the source
control capture has been designed to protect the municipality against impacts to land use intensification
and climate change primarily to the minor system during the 5 year design storm event. Source controls,
and more specifically LID BMPs, are typically used for mitigating the more frequent storm events and will
not address the full impacts associates with the less frequent storm events. Lastly, while capturing 25 mm
of precipitation via source controls is the objective, this may not be achievable due to various constraints,
including spatial constraints, utility conflicts, and seasonal high groundwater levels. The commitment at
the next stages of planning and design should be to maximize the use of LID BMP source controls where
feasible to achieve the target capture of 25 mm as per the town's Stormwater Master Plan (Wood, June
2020).

While LID BMP source controls can provide a water quality benefit (ref. Section 5.1.2), the implementation
of the 25 mm source controls have been recommended to offset the minor system quantity control
impacts, and partially offset the major system quantity control impacts due to land use intensification and
climate change. The LID BMPs identified in Section 5.1.2 for water quality control may therefore also be
implemented to address the 25 mm source control targets. Based on the foregoing, the following
infiltration practices have been short-listed:

e Enhanced Grass Swales

e Bioretention Systems

e Infiltration Trenches

e Silva Cells

e Permeable Pavers/Pavement (For MUP)

e Pervious Pipes (used with infiltration trenches)
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The following figures illustrate typical examples of the recommended LID BMP source controls:

Figure 5.1 Enhanced Grass Swale (Low Impact Development Stormwater Management Planning and
Design Guide, Version 1.0, CVC and TRCA, 2010)

Figure 5.2 Enhanced Grass Swale (Low Impact Development Stormwater Management Planning and
Design Guide, Version 1.0, CVC and TRCA, 2010)
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Figure 5.3 Bioretention Facility (Low Impact Development Stormwater Management Planning and
Design Guide, Version 1.0, CVC and TRCA, 2010)

Figure 5.4 Bioretention Facility (Low Impact Development Stormwater Management Planning and
Design Guide, Version 1.0, CVC and TRCA, 2010)
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Figure 5.5 Infiltration Trench Construction (Low Impact Development Stormwater Management
Planning and Design Guide, Version 1.0, CVC and TRCA, 2010)

Figure 5.6 Silva Cell Construction (www.smartcitiesdive.com, 2020)
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Figure 5.7 Silva Cell Cross Section (info.cambrianrisevt.com, 2020)

Figure 5.8 Permeable Pavers (Low Impact Development Stormwater Management Planning and
Design Guide, Version 1.0, CVC and TRCA, 2010)

Figure 5.9 Permeable Pavement (Low Impact Development Stormwater Management Planning and
Design Guide, Version 1.0, CVC and TRCA, 2010)
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6.0 Short-Listed Drainage System and Stormwater Management
Alternatives Assessment

The proposed road drainage and stormwater management requirements have been assessed. The
drainage system assessment has included the following:

i. Resizing existing sewer systems to convey the future conditions peak flow. Storm sewers have been
sized to convey the 5 year storm event unsurcharged. Where proposed upgraded Lakeshore Road
R.O.W. storm sewers connect to downstream storm sewer systems located not within the Lakeshore
Road R.O.W. that hydraulically constrain and impact the upstream storm sewer system, an effort has
been made to reduce the hydraulic impact of the receiving downstream system to the extent possible.

ii. Downstream receiving systems have been upgraded to the extent considered feasible to remove
hydraulic constraints on the Lakeshore Road storm sewer system.

iii. The Lakeshore Road R.O.W. sewer system connecting to the Nelson Road and Sarah Lane storm sewer
systems has been sized using a sensitivity analysis to determine the optimized size with the existing
storm sewer in place.

iv. Existing basement flood risk has been eliminated to the extent possible by upgrading the storm sewer
system. Basement flood risk was determined by estimating the buildings first flood elevation,
subtracting 2.59 m to determine the bottom of basement slab and requiring 0.3 m to exist from the
bottom of basement slab to the 100 year hydraulic grade line. Based on the foregoing there are
locations where foundation drain disconnections from the proposed storm sewer should occur as
flood risk could not be entirely eliminated (ref. Appendix B).

v. The recommendations from the Coronation Park Drainage Class EA have been considered and revised
based on the proposed Lakeshore Road urbanized configuration. To reduce R.O.W. flow depths the
south road curb has been reduced in height and the road graded with a 1% cross-fall to Coronation
Park in the vicinity of Westminster Drive.

vi. A road section of concern due to the prediction of existing flooding is the road sag located at the
intersection of Dorval Drive and Lakeshore Road. To reduce flooding within the sag, a storm sewer
connection to the St. Jude's Cemetery owned by the Town of Oakville would be required, in addition
to twinning the existing storm sewer system going east along Lakeshore Road to its outlet at Lake
Ontario.

vii. Road grades have been based on the proposed road plan.

viii. The recommendations from the town's Stormwater Master Plan (Wood 2020) have been advanced for
the implementation of 25 mm source control capture in the form of LID BMPs to offset the impacts of
intensification and climate change.

ix. The future studies recommended for Network’s 15 (Stations 1+400 to 1+850) and 18 (Stations 1+850
to 2+660) in the town’s Stormwater Master Plan (Wood 2020) have also been recommended to
investigate the residual data gaps and to validate the recommended alternatives due to the extent of
the recommended works; these Network’s incorporate portions of Lakeshore Road.

X. The town's Stormwater Master Plan (Wood 2020) indicated that Inlet Control Devices (ICDs) should be
implemented in Networks 12, 13 (Stations 0+310 to 1+400), and 29 (Stations 6+100 to 6+245) to
mitigate minor system surcharging in these Networks. This should be considered at the next stages
of planning and design in addition to the recommended storm sewer upgrades.

Details of minor system upgrades and revisions for each have been provided in Tables 6.1. The existing
and proposed storm sewer sizes have been provided, with sewer location depicted by road Stations within
the table and on Figures 7 to 11. The performance of the proposed storm sewer system has been
provided in Table 6.2. Surcharging of the proposed storm sewer system does occur for some of the sewer
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sections, that said, most of the surcharge is considered minimal and just above the pipe obvert. Two (2)
locations that will need evaluation further during detailed design are:

e The section of Lakeshore Road between Stations 1+400 and 1+850 is surcharged due to the sewer
system on Sarah Lane, and further optimization of the proposed Lakeshore Road sewer system may
be considered.

e The section of Lakeshore Road between Stations 1+850 and 2+660 just east of Third Line. The storm
sewer system may need to be increased slightly, but due to cover constraints, a detailed plan and
profile for this road section is required.
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Table 6.1. Minor System Modifications and Upgrades

Conduit ID | sewer |

Chainage

Drainage
Outlet

West to Bronte

Road Stations To Conduit ID in Conduit ID in Existing Sewer | Proposed Sewer
Station Existing Model Proposed Model | Diameter(mm) | Diameter(mm)

Creek 0+000 - 0+300 0+000 0+300 - As s As Is**
0+340 0+360 0_0200_6614 Same as Existing 600 1050
0+360 0+425 0_0200_400708 Same as Existing 600 1050
0+425 0+470 0_0200_400707 Same as Existing 600 1050
0+470 0+490 0_0200_400706 Same as Existing 600 825
East (t:o Brkonte 0+310-0+700 = 0+490  0+490 @ 0. 0200400705 | Same as Existing 525 825+
ree 0+490 0+580 0_0200_10 0_0200_400765_2 375 600
0+580 0+600 0_0200_9 0_0200_400765_1 375 600
0+600 0+650 0_0200_7357 Same as Existing 375 450
0+700 0+780 Does not Exist C-Prop_T1 = 375
0+840 0+890 Does not Exist C-Prop_3 - 375
0+890 0+960 0_0200 0_0200_6477 375 450
East to Nelson 0+960 1+020 0_0200_6478 Same as Existing 375 900
Creek 0+780-1+090 050 14020 C6.13 Same as Existing 300 900*
1+020 1+035 C7_13 Same as Existing 1000 900
1+035 1+060 0_0200_6481 Same as Existing 750 900
1+060 1+075 0_0200_15 0_0200_6993_2 675 1050
1+075 1+135 0_0200_14 0_0200_6993_1 675 1050
1+135 1+145 0_0200_17 0_0200_7023_5 600 900
1+145 1+155 0_0200_19 0_0200_7023_4 600 900
1+155 1+170 0_0200_20 0_0200_7023_3 600 900
1+170 1+180 0_0200_21 0_0200_7023_2 600 900
West to Nke'son 14090 - 14400 = 1+180 14205 0_0200_18 0_0200_7023_1 600 900
Cree 14205 14215 0.0200_22 0.0200_7022_3 600 750
1+215 1+220 0_0200_24 0_0200_7022_2 600 750
1+220 1+280 0_0200_23 0_0200_7022_1 600 750
1+280 1+290 0_0200_7021 0_0200_7021 525 600
1+290 1+300 0_0200_25 0_0200_6482_2 300 450
1+300 1+340 0_0200_16 0_0200_6482_1 300 450
1+415 1+435 0_0200_26 0_0200_6524 1 750 1800
1+435 1+475 0_0200_28 0_0200_6524 2 750 1800
1+475 1+490 0_0200_29 0_0200_6524_3 750 1800
1+490 1+520 C1.6 0_0200_7226_1 825 1800
1+520 1+530 C1_18 0_0200_7226_2 825 1800
1+530 1+535 0_0200_31 0_0200_7226_4 825 1800
Sarah Lane 1+400 - 1+850 1+535 1+560 0_0200_30 0_0200_7226_5 825 1800
1+560 1+585 0_0200_33 0_0200_7226_6 825 1800
1+585 1+640 0_0200_32 0_0200_6525_1 825 1800
1+640 1+660 0_0200_35 0_0200_6525_2 825 1800
1+660 1+690 0_0200_34 0_0200_6525_3 825 1800
1+705 1+775 0_0200_36 0_0200_6525_4 825 1800
1+775 1+795 0_0200_38 0_0200_6525_5 825 1800
14925 2+000 Does not Exist C-Prop_4 - 375
2+000 2+080 Does not Exist C-Prop_5 - 375
2+080 2+155 Does not Exist C-Prop_6 = 525
2+155 2+240 Does not Exist C-Prop_7 = 525
2+240 2+265 C36_CP C36 900 1050
2+265 2+265 0_0200_400175 Removed 900 Rk
Cellei Il 24265 | 2+400  Does not Exist PROP-01 i 1050
Park West 1+850 - 2+660 1200 x 1000
Channel 2+400 2+400 0_0200_6144 Removed Rec SRR
2+400 2+530 PROP-02 Same as Existing 1050 1350
2+530 2+655 PROP-03 Same as Existing 1050 1350
2+655 2+655 0_0200_1CP PROP04 900 1200*
2+655 2+655 0_0200_1CP C614_CP 900 1200*
2+655 2+655 0_0200_2CP C15_CP 900 1200*
2+655 2+665 C76 Same as Existing 975 1350
Coronation 2+665 2+775 PROP-05 Same as Existing 975 1350
Park East 2+660 - 2+950 2+775 2+775 0_0200_6228 Same as Existing 400 2400 x 1500 Rec
Channel 2+775 2+840 Does not Exist C-Prop_8 - 525
2+840 2+900 Does not Exist C-Prop_9 - 450
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| Conduitio |  sewer |

Conduit ID in Existing Sewer | Proposed Sewer
Proposed Model | Diameter(mm) | Diameter(mm)

Coronation 3+100 3+180 Does not Exist C-Prop_11 = 450
P:fli:(ngafét 2+4350-3+280 | 3 150 | 3+260 | Does not Exist C-Prop_10 . 375
3+360 3+430 Does not Exist C-Prop_12 - 450
. 3+430 3+540 Does not Exist C-Prop_13 - 600
Drainage 34280 -3+760 = 3+540 | 3+570 Does not Exist C-Prop_14 - 525
Easement -
3+570 3+650 Does not Exist C-Prop_15 - 525
3+650 3+730 Does not Exist C-Prop_16 - 450
3+860 34930 Does not Exist C-Prop_17 - 375
Restio 34930  3+950 Does not Exist C-Prop_18 - 375
Four(t:fsng"e 3+760-3+980 5 950 | 34965 = 0.0200.400459.1 = Same as Existing 450 600
3+965 3+980 0_0200_400459_2 Same as Existing 450 600
4+020 4+125 Does not Exist C-Prop_19 - 600
4+125 4+220 Does not Exist C-Prop_20 - 600
Westto 4+220 | 4+290 Does not Exist C-Prop_21 - 525
Four(t:f:kM"e 3+980-4+560 ) 590 44350 Does not Exist C-Prop_22 - 450
4+350 4+425 Does not Exist C-Prop_23 - 450
4+425 4+550 Does not Exist C-Prop_24 - 375
East to
McCraney 4+560 - 4+780 4+560 4+780 = = As s As [s**
Creek
West to
McCraney 4+780 - 5+090 4+925 5+000 Does not Exist C-Prop_25 - 375
Creek
5+475 5+550 Does not Exist C-Prop_30 = 450
Birch Hill Lane = 5+090 - 5+700 5+550 5+630 Does not Exist C-Prop_31 = 375
5+630 5+675 Does not Exist C-Prop_32 - 375
5+725 5+800 Does not Exist C-Prop_33 - 375
5+800 5+850 Does not Exist C-Prop_34 - 450
5+810 5+850 0_0200_5877 Same as Existing 525 675
5+850 5+925 0_0200_6188_1 Same as Existing 525 750
Remnant 5+925 5+935 0_0200_6188_2 Same as Existing 525 750
oih;;‘pv‘:lvgzite +700-6+100 5 935 64015 0.0200_5879 Same as Existing 525 825
6+015 6+025 0_0200_5880 Same as Existing 525 825
6+075 6+125 0_0200_400596 Same as Existing 750 900
6+125 6+150 0_0200_9858 Removed 750 -k
6+125 6+150 Does not Exist CProp_1007 - 900
1524 x 965
South of Lakewood Dr.and St. ¢ 305 g, 300 C15.29 Same as Existing 900 (Horizontal
Jude's Cemetery Ellipse)

Minor system modifications along the Lakeshore road for Catchbasins
2 sets of double catchbasins added on each side of Lakeshore Road at Station 0+175.
2 sets of double catchbasins added on each side of Lakeshore Road at Station 1+020.
1 set of double catchbasins added on north side of Lakeshore Road at Station 1+075.
1 set of double catchbasins added on north side of Lakeshore Road at Station 3+430.
1 set of double catchbasins added on north side of Lakeshore Road at Station 5+375.
1 set of double catchbasins added on north side of Lakeshore Road at Station 6+125.

* : This Conduit is placed perpendicular to the eastbound and westbound lanes
**: There are no changes in sewer pipes as the minor system is non-surcharged for the future conditions.
***: The removed culverts/sewers are to facilitate the reduction in overland drainage for 100-year storm event to the existing drainage outlet.
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Table 6.2. Future Conditions (With SWM and Upgrades) Minor System Performance (5 Year)

West to Bronte
Creek

East to Bronte
Creek

East to Nelson
Creek
West to Nelson
Creek

Sarah Lane

Coronation Park
West Channel

Coronation Park
East Channel

Coronation Park
East Parking Lot

Drainage
Easement

Stirling Drive
Remnant
Channel

East to Fourteen
Mile Creek
West to
Fourteen Mile
Creek
East to
McCraney Creek
West to
McCraney Creek

Birch Hill Lane
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Minor
Ro.a d Sysrtem Performance Description
Stations Drainage
Area(ha)
0+000 - o . .
0+300 3345 - The sewer system ranges in size from 1200 mm to 1500 mm diameter. There is no surcharge.
0+310 - 1758 - The minor system along the westbound lanes ranges from 450 mm to 600 mm diameter in size over 87 m length. This system is not surcharged.
0+700 ' The minor system along the eastbound lanes ranges from 375 mm to 1050 mm in diameter over 500 m length. The minor system is not surcharged for the entire length.
0+780 - S . . .
14060 2.6 - The sewer system ranges in size from 375 mm diameter to 750 mm diameter. The storm sewer is not surcharged.
1+060 - . . .
14400 10.12 - The sewer system ranges in size from 300 mm to 1050 mm diameter. The storm sewer is not surcharged.
1+400 - 15117 SurdiEace The sewer system ranges in size from 750 mm to 1650 mm diameter. The storm sewer is surcharged for 170 m out of 450 m length, but it is not surcharged to the surface at any
1+850 ' point. The lowest available minimum freeboard is at the Junction O_0160_6728_4 of 1.34 m. The surcharge condition is due to the performance of the receiving sewer system.
The proposed minor system ranges from 375 mm to 1350 mm in diameter. The system surcharges east of Third Line for 450 m out of the total length of 850 m with the lowest
1+850 - 58.56 SurdiErEee available minimum freeboard is at the Junction O_0160_3804 of 0.37 m. The 1200 mm diameter sewer at Station 2+650, connected to the sewer system on Walby Drive and
2+660 ’ Lakeshore Road surcharges at Junction O_0160_3807 with the lowest available minimum freeboard of 0.64 m. This sewer system has minimal cover and has been maximized at
the downstream connection at Westminster Drive. There may be opportunities in detail design to improve upon its performance at Third Line.
24660 - The box culvert, 2.4 m x 1.5 m in size, fjownstream of the minor systgm along V\./estminste.r Drive and the egstbounc} I._akeshore Road sewer (1350 mm in. diameter) has minimal
9+950 14.19 Surcharged surcharge (<0.10 m) and the culvert discharges to the open channel in Coronation Park with the lowest available minimum freeboard of 0.64 m at Junction O_0160_3807 on
Lakeshore Road. The storm sewer on the westbound lanes of Lakeshore Road ranges in size from 450 mm to 525 mm diameter with no surcharge over its 120 m length.
5+950 - The 900 mm and 975 mm diam.eter sewers have minimum covgr..Th.e sewer system collects -drai.nage conveyed b){ the mir.wo.r system off Woodhaven Park Drivg. The minor system
34280 15.5 Surcharged on Lakeshore Road surcharges just above the sewer obvert until it discharges to Lake Ontario with the lowest available minimum freeboard of 0.44 m at Junction O_0120_10253.
The storm sewer on the westbound lanes of Lakeshore Road ranges in size from 375 mm to 450 mm diameter with no surcharge over its 170 m length.
34280 - The storm-sewer on the'easjtbound lanes of La'keshore Road of 450.mm diamgter does not surcharge over its 75 m length. The storm-sewer on the V\{estbound lanes of
34760 49.69 Lakeshore Road ranges in size from 450 mm diameter to 600 mm diameter with no surcharge over its 320 m length. The culvert, 1.84 m x 1.22 m in size, does not surcharge and
discharges via a drainage easement to Lake Ontario.
The 375 mm storm sewer between Lakeshore Road and Stirling Drive is surcharged above the obvert at the downstream end of the system, while the upstream end is not
34760 — sgrcharggd. The 375 mm storm sewer ihlgt on t.he south side of Lakeshore Roa(_ll conveys runoff from t.he ROW and the developed area on the north side of Lakeshore Road
34900 5.77 Surcharged discharging to a remnant channel at Stirling Drive. The runoff from the north side of Lakeshore Road is conveyed to the storm sewer inlet via a 600 mm culvert under Lakeshore
Road, that outlets to the roadside ditch east of the 375 mm storm sewer inlet. The storm sewer also conveys runoff from Stirling Drive and Wolfdale Avenue to the outfall at the
remnant channel south of Stirling Drive.
3+900 - 6 The sewer system ranges in size from 375 mm to 600 mm diameter along Lakeshore Road and discharges to Fourteen Mile Creek. The storm sewer is not surcharged over the
3+980 ’ 130 m length.
34980 - Ov.erland draina.ge frorT1 the erst bound lanes drains to Fourteen Mile Crc.eek. East bound lanes, east of Westdale.Driye drains (west section) to the !ocal side .roads (Westdale Dale
44560 2.89 Drive (west section), Wilder Drive, and West Lynn Road). The proposed minor system on Lakeshore Road ranges in size from 375 mm to 600 mm diameter with no surcharge
before discharging to Fourteen Mile Creek.
44++576€§)0— 1.51 The sewer system ranges in size from 375 mm to 525 mm diameter. The storm sewer is not surcharged for its 190 m length.
4+780 - 3.83 The proposed minor system on Lakeshore Road commences at the Station 5+000. The storm sewer ranges in size from 375 mm to 600 mm diameter with no surcharge. The
5+090 ’ sewer discharges to McCraney Creek.
54090 - The sewer syste:\m ranges in size from 259 mm to 675 mm diameter, east of Birch Hill Lane and from 375 mm dia.1meter (175 m in I.ength) t.o .600 mm diameter (300 m in Iength)
54700 8.01 Surcharged west of Birch Hill Lane. The storm sewer is surcharged just above the obvert for 60 m out of the 475 m length with the lowest available minimum freeboard of 1.92 m at Junction

0O_0160_400815 on Lakeshore Road.
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Minor
t S
Drainage Outlet Ro.ad Sys. em Performance Description
Stations Drainage
Area(ha)
Remnant 54700 - The sewer system ranges in size from 375 mm to 825 mm diameter over its 300 m length along Lakeshore Road with no surcharge. The storm sewer discharges to an open
Channel West of 6.64 channel at Station 6+020 where it connects to a minor system, 900 mm in diameter, on Lakeshore Road at Station 6+070. The minor system is non-surcharged for its length of
. 6+100 . . . ,
Dorval Drive 70 m after where it would discharge to the remnant channel located in St. Jude's Cemetery.
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In addition to the minor system upgrades, the major system also requires various improvements to reduce
existing flooding conditions along the Lakeshore Road right-of-way. To reduce overland flooding the
storm sewer system has been upgraded, localized drainage diverted, offsite channels upgraded and road
sections and curb height altered at Coronation Park. A summary of the major system improvements, not
including profile revisions and urbanizing the road cross-section is as per the following:

e Changes in sewer sizes have been made east of Third Line (Station 2+220) reduce the overland peak
flows in the Coronation Park West Channel. The existing culverts near Stations 2+275 and 2+400
would be removed to further reduce the overland drainage through Coronation Park West Channel.

e Lakeshore Road in the vicinity of Westminster Drive would require a 1 % crossfall from the north to
south side of the road and would also require a reduced curb height of 0.05 m for (Stations 2+700 to
2+840); this would allow runoff from the road to be conveyed to the constructed channel in
Coronation Park during less frequent storm events.

e The Easterly Channel through Coronation Park commencing at the intersection of Westminster Drive
and Lakeshore Road (Station 2+775) has been modified from Lakeshore Road to the outlet at Lake
Ontario. The Coronation Park Class Environmental Assessment (EA) preliminary design is provided in
the Appendix A. As of 2019 the Easterly Channel has been upgraded in accordance with the
Coronation Park Class EA.

e The 900 mm diameter sewer at Station 6+100 would be connected to a sewer of the same dimension
that discharges to the remnant channel located in St. Jude's Cemetery. The existing culvert crossing of
Lakewood Drive will need be replaced to reduce the overland flow depth in the remnant channel in St.
Jude's Cemetery.

As per the town’s Stormwater Master Plan, significant surcharging was identified from the storm sewers
contributing to the outlet on Sarah Lane upstream and downstream of Sarah Lane. Mitigating this section
of storm sewer on Lakeshore Road (between Stations 1+400 and 1+850) will not address the surcharging
of the storm sewers upstream and downstream of Lakeshore Road. Furthermore, the total drainage area
contributing to Sarah Lane is 151.17 ha (+/-) from Network's 15 and 18 as identified in the town's
Stormwater Master Plan. It was recommended in the town's Stormwater Masters Plan that these
Networks undergo a future study with additional investigation to address residual data gaps and to
validate the recommended alternatives due to the extent of the recommended works. Rather than
assume that the recommended storm sewer upgrades for Lakeshore Road between 1+400 and 1+850
could be optimized at detail design, it is likely more appropriate for the whole contributing area to Sarah
Lane (i.e. Networks 15 and 18) undergo a future study as per the recommendations of the Stormwater
Master Plan to address the performance of the storm sewers.

The proposed storm sewers between Stations 1+850 and 2+660 on Lakeshore Road have been optimized
for slope, depth, and size of storm sewer that can be accommodated within the ROW. The proposed
storm sewer has also been designed to reduce the runoff to the remnant channel at the south east corner
of Lakeshore Road and Third Line and to mitigate the flooding risk for the residential properties on
Belvedere Drive. The slope of the storm sewer is limited by the inlet invert at the upstream end at Third
Line and the outfall invert at the Coronation Park east channel south of Westminster Drive. The channel at
Coronation Park has been designed and constructed in preparation for the construction of the Lakeshore
Road storm sewer and the Westminster Drive storm sewer.

In addition to the proposed storm sewer on Lakeshore Road, the town’s Stormwater Master Plan noted
storm sewer upgrades that have been recommended for Third Line north of Lakeshore Road, and on
Venetia Drive. Both storm sewers on these streets contribute to the proposed storm sewer on Lakeshore
Drive and have been identified as requiring upgrades to mitigate surcharged conditions. These upgrades
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would also benefit the performance of the proposed storm sewers on Lakeshore Road. Venetia Drive is at
the southern limit of Network 18 in the town’s Stormwater Master Plan and has as previously noted, this
Network has been recommended to undergo a future study to address residual data gaps and to validate
the recommended alternatives which includes the recommendation of superpipe storage in this area.

In addition to the noted minor system performance improvements due to storm sewer upgrades, the
town’s Stormwater Master Plan also reviewed the implementation of inlet control devices (ICDs) within
catch basins to limit the flow of stormwater conveyed to the minor system to improve storm sewer
capacity where major system capacity was available. The ICDs were recommended to be implemented in
Network’s 12, 13, and 29 in the Stormwater Master Plan, which correspond to Stations 0+400 to 0+780,
0+780 to 1+390, and 5+950 to 6+245 respectively. The implementation of the ICDs should be reviewed
at the next stages of planning and design as per the recommendations of the Stormwater Master Plan to
identify specific locations where the ICDs should be installed.

The improved and modified major system's level of performance has been provided within Table 6.3. The
level of performance has been categorized as flow/ ponding below the curb, below 0.15 m depth at road
centerline and above 0.15 m at road centerline. There is currently only one (1) location that would have a
flow depth > 0.15 m above the road centerline, which could be mitigated during detailed design.
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West of Bronte Creek 0+000 - 0+300
East of Bronte Creek 0+310 - 0+780
Jones Street to Nelson Street 0+780 - 1+060
East Street to Nelson Street 1+060 - 1+275
Solingate Drive to East Street 1+275 - 1+700

Solingate Drive to Coronation

Park West Channel (Third Line) 14700 - 2+230

Third Line to Coronation Park

East Channel 2+230-2+950

Woodhaven Park Drive to
Coronation Park East Parking 2+950 - 3+280
Lot

Remnant Channel Adjacent to
the Wastewater Treatment 34280 -3+760
Plant

Stirling Drive Remnant

Channel 3+760 - 3+900
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Table 6.3. Proposed Conditions (With SWM and Upgrades) Major System Performance (100 Year)

Drainage Outlet Road Stations l\{lmor System Performance Description
Drainage Area (ha)

3345

17.58

2.6

10.12

151.17

58.69

14.19

15.5

49.69

577

<0.15m below Road
Centreline

<0.15m below Road
Centreline

<0.15m below Road
Centreline

<0.15m below Road
Centreline

<0.15m below Road
Centreline

< 0.15m above Road
Centreline

The major system would surcharge above the curb for approximately 220 m from 0+000 to 0+220 with a maximum flow depth of
0.25 m near Station 0+175 on the north side of the road. There is a local sag in the road near this Station.

The major system would surcharge above the curb for approximately 150 m from 0+450 to 0+600 with a maximum flow depth of
0.26 m near Station 0+450 on the north side of the road.

The major system would surcharge above the curb for approximately 50 m from 1+000 to 1+050 with a maximum flow depth of 0.25
m near Station 1+025 on the north side of the road. There would be a local sag in the road near this Station prior to connecting with
the Nelson Street major system where the major system is conveyed to Lake Ontario.

The major system would surcharge above curb at multiple locations for approximately 70 m near Stations 1+075, 1+150, and 1+210,
with a maximum flow depth of 0.25 m. There are localized low spots, such as a catch basin, along this section which cause the flow
depth to be above the curb. These areas would likely be mitigated with detailed proposed road grades which could potentially raise
the localized low spots allowing the major system flow to be conveyed more readily. The remainder of the section would be primarily
either unsurcharged prior to draining to Nelson Street where the major system is conveyed to Lake Ontario.

The major system would surcharge above the centreline of the road (>0.15 m) for approximately 50 m near Station 1+300 with a
maximum flow depth of 0.50 m. This is likely unrealistic and a result of a localized low spots, such as a catch basin, along this section
which cause the flow depth to be above the centreline of the road or above the curb. These areas would likely be mitigated with
detailed proposed road grades which could potentially raise the localized low spots allowing the major system flow to be conveyed
more readily. The remainder of the section would be primarily either unsurcharged or surcharged above the curb prior to draining to
East Street where the major system is conveyed to Lake Ontario.

The major system would surcharge above the curb at two (2) isolated locations near Stations 1+775 and 2+230 with a maximum flow
depth of 0.22 m. The major system over the curb at the south east corner of the intersection of Lakeshore Road and Third Line, where
the flow enters a remnant channel, adjacent to the Sir John Colborne Recreation Centre for Seniors. The remnant channel flow is
conveyed parallel to Lakeshore Road for approximately 300 m (+/-) where it is conveyed toward Lake Ontario near Belvedere Drive
via the Coronation Park West Channel. Major system flow that would not enter the remnant channel at Third Line would be conveyed
on Lakeshore Road to the East Channel near Station 2+775.

The major system maximum flow depth would be below the curb, with a maximum depth of 0.12 m, where the flow would be
conveyed to the Coronation Park East Channel and to Lake Ontario. A roll over curb is proposed on the south side of Lakeshore Road
near the East Channel to convey water off the road and into the ditch adjacent to the road. The proposed East Channel design has
been included in the proposed conditions model.

The major system maximum flow depth would below the curb, with a maximum depth of 0.12 m, where the flow would be conveyed
to Lake Ontario through the most easterly parking lot in Coronation Park near Station 3+100.

The major system would surcharge above the curb for approximately 135 m from 3+400 to 3+535 with a maximum flow depth of
0.27 m near Station 3+430 on the north side of the road. There would be a local sag in the road near this Station where the major
system outlets to remnant channel prior to entering Lake Ontario.

The roadway and the ditch on the south side of the road are not surcharged. A ditch has been maintained in the PCSWMM model
on the north side of the road, outside the ROW, consistent with the existing conditions; however, it is anticipated that this ditch will
not remain following the development of the area north of Lakeshore Road. A surcharge condition has been simulated in this ditch,
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Drainage Outlet Road Stations I\{Imor System Performance Description
Drainage Area (ha)

which spills onto the road ROW. The major system of the road is conveyed eastward toward the west side of Fourteen Mile Creek.
The south ditch is conveyed to the Stirling Drive remnant channel, consistent with the existing conditions scenario.

Wolfdale Avenue to Fourteen < 0.15m above Road The major system would surcharge above the curb for approximately 45 m near Stations to 3+900 and 3+970 with a maximum flow
. 3+900 - 3+980 2.6 ; . depth of 0.22 m near Station 3+970 on the north side of the road. There would be a local sag in the road near this Station as it would
Mile Creek Centreline . . .
be the low point of the Fourteen Mile Creek Bridge road surface.

The major system maximum flow depth would be below the curb, with a maximum depth of 0.15 m, where the flow would be

West Lynn Road to Fourteen 3+980 - 4+560 2.89 conveyed to Fourteen Mile Creek. A portion of the flow from the eastbound lane would be conveyed to the three (3) side streets

Mile Creek south of Lakeshore Road, West Lynn Road, Wilder Drive, and Westdale Road as they are graded toward Lake Ontario.
The major system would surcharge above the curb for approximately 120 m from Stations to 4+700 and 4+820 with a maximum
Westdale Road to McCraney 44560 - 44780 495 < 0.15m above Road flow depth of 0.22 m near Station 4+800 on the south side of the road. There would be a local sag in the road near this Station at
Creek ' Centreline the low point of the McCraney Creek Bridge road surface. A portion of the flow from the eastbound lane would be conveyed to
Westdale Road as it is graded toward Lake Ontario.
Suffolk Avenue to McCraney _ The major system maximum flow depth would be below the curb, with a maximum depth of 0.12 m, where the flow would be
4+780 - 5+090 1.3
Creek conveyed to McCraney Creek.
Suffolk Avenue to Morden < 0.15m above Road The major system would surcharge above the curb for approximately 50 m near Station 5+375 with a maximum flow depth of 0.22
Road - Outlet at Birch Hill Lane 5+090 - 5+700 8.01 : Centreline m on the north side of the road. There would be a local sag in the road near this Station as it is the low point of the Birch Hill Lane
Remnant Channel remnant channel road surface.
The major system would surcharge above the centreline of the road (>0.15 m) near Station 6+140 at the intersection of Dorval Drive
and Lakeshore Road, with a maximum flow depth of 0.28 m on the north side of the road. The intersection is a low point for two
Morden Road to St. Jude's 54700 - 6+100 6.64 < 0.15m above Road major systems which spill over the curb into the remnant channel in St. Jude's Cemetery, where the flow is conveyed to Lake Ontario.
Cemetery Remnant Channel ' Centreline A portion of the overland drainage from the eastbound lanes near Station 5+800 would be conveyed south to Shorewood Place as
it is graded toward Lake Ontario. The major system would be surcharged above the curb near Station 5+900 for approximately 75
m as the flow would be conveyed to the remnant channel between Sherwood Place and Holyrood Avenue.
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A preliminary volume assessment has been undertaken to size the infiltration trenches to be used for
erosion control in addition to providing infiltration and water quality controls for Fourteen Mile Creek and
McCraney Creek. The volume of the 25 mm design storm event has been used to size the infiltration
trenches based on the increase of impervious area to each outlet to provide post to pre development
erosion control. Further assessment would be required during detail design to determine discharge
duration based on the configuration of the infiltration trenches.

Infiltration trench water quality control has also been selected for Birch Hill Lane, based on the
contributing drainage area being less than 2 ha, allowable space within the Lakeshore Road R.O.W., and
that the proposed storm sewer system would discharge to a remnant drainage channel adjacent to Birch
Hill Lane. The infiltration trench as such would provide erosion control for the remnant channel.

Results in Table 6.4 show that the infiltration trenches can provide the required infiltration volume for the
increase in impervious coverage for the R.O.W.

Table 6.4. 25 mm Storm Event Preliminary Infiltration Trench Volume Requirements (m?)

. loation Infiltration Volume Required

West Side of 14 Mile Creek 0.5
East Side of 14 Mile Creek 14.8'
West Side of McCraney Creek 7.4°
East Side of McCraney Creek 21.52
Birch Hill Lane 9.0

Notes: 1The West Side Fourteen Mile Creek infiltration trench can be combined with the East Side of 14 Mile Creek
infiltration trench for a total volume of 15.3 m3.
2> The West Side McCraney Creek infiltration trench can be combined with the East Side McCraney Creek
infiltration trench for a total volume of 28.9 m3.

Water quality measures to provide an Enhanced Level of water quality protection for the proposed
increase in pavement to each drainage outlet have been selected with consideration to the contributing
drainage area, magnitude in the increase in paved area, RO.W. spatial constraints, effectiveness of water
quality measures and input from the Town of Oakville regarding the type, number and location of LID
BMPs.

In the case of OGS units, it is understood that a maximum 70% TSS removal is provided, as such OGS units
are located and sized for appropriate locations, with drainage areas of approximately 2 ha or less. It is
generally accepted based on MECP guidance and treatment standards that OGS units will appropriately
treat up to 2 ha +/-; as the drainage area to an OGS unit increases, the peak flows will also increase and
could exceed the flow capacity of the OGS unit. Should the flow capacity of the OGS unit be exceeded,
the exceeded flow will by-pass the treatment function of the OGS. As such, OGS units are typically
combined with another water quality measure when the drainage area to the OGS unit is greater than

2 ha, unless the OGS unit provides greater than equivalent Enhanced Level of water quality protection for
the increase in paved area, by treating a larger drainage area.

Table 6.5 provides the water quality measures for the Lakeshore Road West corridor. In addition to the
water quality measures, permeable pavement for the multi-use-trail should be used to reduce runoff to
the major and minor drainage systems.
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Road
Stations

0+000 to
0+310

0+310 to
0+450

0+450 to
0+700

0+700 to
0+780

0+780 to
0+890

Drainage
Outlet
Station

0+300

0+350

0+350

0+350

1+060

Location

West of
Bronte
Creek

East of
Bronte
Creek

Nelson
Street
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Drainage

Area (ha)

49.85

0.49

17.09

41.00

Right of
way Area
(ha)

0.90

0.18

0.91

0.15

0.38

Existing
Paved Area
(ha)

0.6362

0.2932

0.5483

0.1660

0.2353

Table 6.5. Proposed Stormwater Quality Management

Proposed
Paved Area

(ha)

0.6963

0.2830

0.6362

0.1921

0.2717

Change in
Paved Area

(ha)

0.0601

-0.0102

0.0879

0.0261

0.0364

Percentage
Change in
Paved Area

(%)

9.45%

-3.48%

16.03%

15.72%

15.47%

Stormwater Management Alternatives
Discussion

601 m? (+/-) of additional pavement proposed
at intersections. Minor system on Lakeshore
Road West is a 1500 mm dia. sewer with a
nearly 50 ha contributing area, which is not
conducive for retrofitting due to area and lack
of space. Could do offsite improvements.
Options include providing a water quality
retrofit of Triller Place at 1.55 ha of drainage
area using an oil/grit chamber prior to 1500 mm
dia. sewer on Lakeshore Road West. Another
option could be a water quality retrofit of the
Bronte Harbour parking lot, which could use an
oil/grit chamber and various LID measures.
Stormwater quality measures not required as
there is a decrease impervious area from the
existing conditions to the proposed conditions.
Same minor system outlet as the road between
Stations 0+310 to 0+450. The minor system
contributing area is 17.09 ha to the 600 mm dia.
sewer on Lakeshore Road West, as such a
retrofit of the sewer outlet with an oil/grit
chamber would not meet Enhanced Level water
quality requirements for 879 m? (+/-) increase in
pavement. Water quality alternatives include a
retrofit of the existing 600 mm dia. sewer on the
northeast side of Bronte Creek and Lakeshore
Road West using an oil/grit chamber, combined
with enhanced swale of 50 m (+/-) length.
Another option would be a partial water quality
retrofit of the east Bronte Harbour parking lot
and the Chris Vokes Memorial Park parking lot
(1.6 ha +/- paved) with an oil/grit chamber and
could include LID measures within green spaces.
Overland drainage to Bronte Harbour, with the
same minor system outlet as for the road
between Stations 0+310 to 0+700. Combined
increase in impervious coverage for road
Stations 0+310 to 0+780 would be 1,083 m?
(+/-).

There is a proposed increase in paved area of
364 m? draining overland to the storm sewer
between road Stations 0+780 to 0+890 and

SWM Alternative
14

Water quality
retrofit of Triller
Place with O/G

EF4 chamber (601
m2)

$2

No SWM required

Water quality
retrofit of 600mm
sewer with O/G
EF4 chamber (for
DA=1.06 ha)
(1,140 m3), on
north side of
Lakeshore Road
West east of
Bronte Creek and
an enhanced
swale at the
outlet.

$

O/G EF4 Chamber
(126 m?)
$

Lakeshore Road West Improvements
Stormwater Management Report

SWM
Alternative 24

Water quality
retrofit of Bronte
Harbour parking
area using O/G
chamber and/or

LID measures.

$$

No SWM
required

Water quality
retrofit of the
Bronte Harbour
and Chris Vokes
Memorial Park
parking area
using an O/G
chamber and/or
LID measures.

$$

Tree Silva Cells

$$

Preferred
solution

SWM Alternative 1

No SWM required

SWM Alternative 1

SWM Alternative 1
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Road Drainage

Stations

Outlet Location
Station

0+890 to Nelson
1+400 1+060 Street
1+400 to
14850 1+820 Sarah Lane
1+850 to
24210 2+270 Coronation
Park east
channel
2+210 to (Proposed
24270 2+210 Condition)
2+270 to
54400 2+400
Coronation
2+400 to
2+660 2+660 Park east
channel
Coronation
2+660 to
24950 2+780 Park east
channel
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Drainage
Area (ha)

151.17

7.98

10.43

16.08

13.90

Right of
way Area

(ha)

1.29

1.40

1.50

0.18

0.56

1.14

0.92

Existing
Paved Area

(ha)

1.1129

0.6998

0.4967

0.1640

0.2181

0.4430

0.4930

Proposed
Paved Area

(ha)

1.0891

0.7458

0.6495

0.1898

0.2279

0.4426

0.4933

Change in
Paved Area

(ha)

-0.0238

0.0460

0.1528

0.0258

0.0098

-0.0004

0.0003

Percentage
Change in
Paved Area

(%)

-2.14%

6.57%

30.76%

15.73%

4.49%

-0.09%

0.06%

Stormwater Management Alternatives
Discussion

then to the storm sewer system on Nelson
Street which discharges to Lake Ontario.

The proposed combined change in impervious
coverage from road Stations 0+890 to 1+400 is
a decrease of 238 m? (+/-). The sewer west of
Nelson Street would collect drainage from 2.6
ha (+/-) which could be treated using an oil/grit
chamber.

Proposed increase in paved area is 460 m?,
which would drain overland to the storm sewer
within road Stations 0+890 to 1+400 and then
to the storm sewer system on Nelson Street. A
bioretention system on the north side of
Lakeshore Road at or near Station 1+500 could
be used for water quality treatment of the
additional paved area.

The proposed increase in paved area is 1,528 m?
(+/-) which will drain to the storm sewer to
discharge at Coronation Park. The sewer west
of Third Line would collect drainage from 1.63
ha (+/-) which could be treated using an oil/grit
chamber.

Drainage will be conveyed easterly from Third
Line within a new storm sewer to the east
channel in Coronation Park as per Coronation
Park Class EA. The proposed increase in
pavement west of Westminster Drive would be
352 m? (+/-). The proposed increase in
pavement east of Westminster Drive would be 3
m? (+/-). The sewer east of Westminster drive
collects drainage from 1.22 ha which could be
treated using an Qil/grit chamber. The total
proposed increase in pavement to the west
channel in Coronation Park would be 355 m?
(+/-) not including the 1528 m? (+/-) west of
Third Line. Stormwater quality could be
provided through 2 oil/grit chambers, 1 west of
Third Line and the other east of Westminster
Drive. Alternatively, or in combination with
oil/grit chambers, drainage improvements and
other LID measures in Coronation Park could be
used for bioretention and water quality
treatment of aforementioned 352 m? (+/-).

SWM Alternative
14

Roadside
bioretention
system (460 m?)

$

LID BMP retrofits
in Coronation Park
(1883 m?)
$

Lakeshore Road West Improvements
Stormwater Management Report

SWM Preferred
Alternative 24 solution

Tree Silva Cells

$$

Alternative 1

Two (2) O/G
chambers at west
of Third Line EF4

and East of

Westminster

Drive EF4 (1883
m?)

$$

Combined
Alternatives
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Road Drainage

. Location
Stations

Outlet
Station

Coronation
Zgigggo 3+100 Park East
Parking Lot
3+280 to Drainage
3+760 3+430 Easement
3+760 to
34940 3+770 F'ourteen
Mile Creek
3+940 to west
3+980 3+980
3+980 to
44120 4+020
4+120 to
44240 4+120
Fourteen
Mile Creek
4+240 t east
+ (o)
44560 4+460

Project #TPB166147 | 11/23/2020 (Revised 04/06/2021)

Drainage
Area (ha)

15.50

49.69

6.80

243

0.46

0.93

3.12

Right of
way Area

(ha)

1.08

1.47

0.49

0.32

0.21

0.55

1.03

Existing
Paved Area

(ha)

0.5684

0.7206

0.3033

0.0775

0.2167

0.2315

0.4984

Percentage

Change in

Paved Area
(%)

Proposed Change in
Paved Area | Paved Area
(ha) (ha)

Stormwater Management Alternatives SWM Alternative
Discussion 11

The Coronation Park east parking lot includes
both the minor and major drainage system
outlets for 330 m of Lakeshore Road West and
an external drainage area off Woodhaven Park
Drive. The parking lot has the existing
wastewater treatment plant 1800 mm dia.
outlet, a 900 mm dia. abandoned wastewater
outlet and a 600 mm dia. storm sewer outfall.
There is a decrease in the paved are of 91 m?
and stormwater quality treatment is not
required.

This portion of the road has a rural cross-
section and will become urbanized. There is an
increase in paved area of 786 m? (+/-). 240 m?
(+/-) of the increased paved area is conveyed to
the sewer west of the Easement and the
easement would collect drainage from 0.79 ha
(+/-) which could be treated using an oil/grit
chamber. 547 m? (+/-) of the increased paved
area is conveyed to the sewer east of the
Easement and the easement would collect
drainage from 2.99 ha (+/-) which could be
treated using an oil/grit chamber. Alternatively,
underground infiltration and storage under the
multiuse trail for the 25 mm storm event could
be provided (20 m3) and potentially combined
with an oil/grit chamber.

There is increase of 20 m? (+/-) in pavement on
the west side of Fourteen Mile Creek. Since the
drainage area is too large for an Qil/Grit
chamber, a combination of oil/grit chambers
and erosion control infiltration trenches for the
25 mm storm event runoff response (175 m?3)

0.5593 -0.0091 -1.60% No SWM required

Two (2) O/G EF4
chambers (786 m?)
$$

0.7992 0.0786 10.91%

0.3065 0.0032 1.06%

0.0763 -0.0012 -1.55%

0.2313 0.0146 6.74%

have been considered to provide water quality.
On the east side of Fourteen Mile Creek, the
existing road s a rural cross-section with the
west bound lanes draining to Fourteen Mile
Creek, while the east bound lanes, between
both legs of Westdale Drive drain to the local
side roads (Westdale Dale Drive (west leg),
Wilder Drive, and West Lynn Road). Under the
proposed conditions the road will be urbanized
as such the overland drainage system outlets
will not change, but the minor system will

0.2363 0.0048 2.07%

0.538 0.0396 7.95%

Underground

Infiltration and

storage trench
system

$

Lakeshore Road West Improvements
Stormwater Management Report

SWM
Alternative 24

No SWM
required

Tree Silva Cell

$

One (1) O/G EF4
Chambers (610
m?)

$$

Preferred
solution

No SWM required

Combined
Alternatives

Underground

Infiltration and

storage trench
system

Page 46

wood.



Town of Oakville

Road
Stations

4+560 to
4+780

4+780 to
5+090

5+090 to
5+270

54270 to
5+375

5+375to
5+700

5+700 to
5+800

Drainage

Outlet
Station

4+770

4+770

5+375

5+375

5+375

6+010

Location

McCraney
Creek west

McCraney
Creek east

Birch Hill
Lane

Remnant
Channel
west of
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Drainage
Area (ha)

1.49

3.82

3.19

7.75

2.30

0.84

Right of
way Area

(ha)

0.46

0.86

0.37

0.84

0.65

042

Existing
Paved Area

(ha)

0.4157

0.3877

0.2751

0.3865

0.2011

0.1532

Proposed
Paved Area

(ha)

0.4452

04738

0.3046

0.4115

0.2371

0.1527

Change in
Paved Area

(ha)

0.0295

0.0861

0.0295

0.0250

0.0360

-0.0005

Percentage

Change in

Paved Area
(%)

7.10%

22.21%

10.72%

6.47%

17.90%

-0.33%

Stormwater Management Alternatives
Discussion

convey drainage from the east bound lanes. As
such 0.93 ha at 0.65 ha impervious (70% imp.)
will be redirected to Fourteen Mile Creek in the
minor system (5 year storm event). On the east
side of Fourteen Mile Creek, the increase of 590
m? (+/-) in impervious cover could be addressed
with an Qil/Grit chamber as the drainage area of
3.62 ha is within considerable limits for such
mitigation.

Note: The existing drainage outlet to the east
ditch and remnant channel at Stirling Drive
(3+780) will not receive drainage from the
Lakeshore Road due to urbanization (addition of
curb and gutter).

Similar to Fourteen Mile Creek, to provide
erosion control and Enhanced water quality
control for the proposed 1156 m? (+/-) total
increase in paved area, a combination of oil/grit
chambers with infiltration trenches (20 m3) have
been proposed. The infiltration trenches would
provide control for the 25 mm storm event. An
Oil/Grit chamber at the east outlet (drainage
area = 3.82 ha (+/-)) of McCraney creek could
provide quality control for the increased
pervious area of 861 m? (+/-).

One (1) Oil/Grit chamber has been
recommended near Station 5+225 to treat the
295 m? (+/_) of additional pavement to the 300
mm storm sewer through private property. One
(1) OGS unit has been recommended to treat
the 250 m? (+/-) on additional pavement area
contributing to the west side of Birch Hill Lane.
Similarly, an Oil/Grit chamber has been
recommended at the east outlet of Birch Hill to
treat the increased pavement area of 360 m?
(+/-). Alternatively, to address the 360 m? (+/-)
proposed increase in paved area east of Birch
Hill Lane, an underground infiltration systems
(50 m?3) has been considered West on the south
side of the road.

The existing minor and major drainage systems
at Dorval Road/ Lakeshore Road West
intersection are considered inadequate with

SWM Alternative

14

Two (2) O/G EF4
Chambers
(1156 m?)

$$

Three (3) EF4
chambers
(360 m?)
$$

No SWM required

Lakeshore Road West Improvements
Stormwater Management Report

SWM
Alternative 24

Preferred
solution

Underground
Infiltration and
Storage Trench

System (East

Side)
$

Combined
Alternatives

Underground
infiltration and
storage trench
system (East side
of Birch Hill Lane)
$

Combined

No SWM

. No SWM required
required
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Drainage
Outlet
Station

Road .
oa Location

Stations

Dorval
Drive

Remnant
Channel
West of
Dorval
Drive/
Sewer on
Lakeshore

5+800 to

6+100 6+100

TOTALS

Drainage
Area (ha)

5.72

406.56

Chanage in Percentage
9 Change in Stormwater Management Alternatives SWM Alternative
Paved Area . .
(ha) Paved Area Discussion 14
(%)

Right of Existing Proposed
way Area | Paved Area | Paved Area
(ha) (ha) (ha)

significant surcharging of the sewer system and
flooding of the road during the 100 year storm.
As such, the remnant channel located west of
the Lakeshore Road West and Dorval has been
considered to be disconnected from the existing
1200/1350 mm dia. sewer on Lakeshore Road
West and connected to the existing channel
within the cemetery. Twinning of the existing

0.47 0.4796 0.4716 -0.008 -1.67% 1350 mm dia. sewer is being considered from
Dorval to the end of the storm sewer outlet
south of Brock Road. A decrease in the
impervious area of 85 m? does not necessitate
stormwater quality treatment.

18.78 10.4218 11.1607 0.7389 7.09%

Notes: 1 Area in brackets represents the additional paved area requiring treatment
» Cost estimates have not been provided for each alternative, however, the alternative with a likely lower implementation cost has been identified with a “$” while the alterative with a likely greater implementation cost has been identified with "$$".
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Alternative 24 solution
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A standard high level unitary costing rate of $100,000/unit for the implementation of the OGS units has
been used to estimate the cost of the required OGS units. Thirteen (13) OGS units have been identified as
being required to treat the increased impervious area as shown in Table 6.5 for a combined cost of
$1,300,000; the OGS sizing reports are provided in Appendix F.

The implementation of LID BMP source controls to offset the hydraulic impact of land use intensification
and climate change have been proposed based on a detailed review of the proposed increase in
pavement to each drainage outlet, as well as a review of the site-specific spatial and grading constraints
of constructing the LID BMPs within the ROW. This assessment has not confirmed whether the identified
LID BMP measures would be sufficient to offset the 25 mm of precipitation as required by the town's
Stormwater Master Plan (Wood, June 2020) for each of the sections of Lakeshore Road West; the size and
level of treatment provided by each of the LID BMP units can be assessed through further investigation at
the next stages of planning and design. Furthermore, this assessment has not considered the seasonally
high ground water elevation and how it may impact the bottom elevation or depth of the proposed LID
BMP source controls as groundwater surface elevation data has not been collected as part of this study.
The Credit Valley Conservation LID Stormwater Management Planning and Design Guide indicates that
the invert of stone reservoirs, for LID features such as infiltration trenches, should be located at a
minimum of one (1) metre above the seasonally high water table. Groundwater monitoring data should
be collected at the next stages of planning and design to confirm the feasibility of the noted LID features.

Due to the limited spatial constraints within the ROW, should the infiltration trenches or other infiltrative
LID features with a stone reservoir not be suitable for the specified locations due to the seasonally high-
water table, it would be advantageous if road-side ditches could be maintained where possible or
converted to enhanced swales to provide a water quality benefit. The locations within the existing
Lakeshore Road West ROW where road-side ditches have been identified are provided:

e Bronte Athletic Park to Solingate Drive (Stations 1+500 to 1+750)

¢ Solingate Drive to Third Line Belvedere Drive (Stations 1+750 to 2+500)

e Belvedere Drive to Westminster Drive (Coronation Park) (Stations 2+500 to 2+900)

e Woodhaven Park Drive to the Water Treatment Plant (Stations 2+900 to 3+300)

e Water Treatment Plant to Wolfdale Avenue (Stations 3+300 to 3+850)

e 14 Mile Creek to Spring Garden Road (Stations 4+050 to 4+300)

e Westdale Road (Stations 4+550 to 4+625)

e Birch Hill Lane to Morden Road (Stations 5+400 to 5+700)

The existing ditches at these locations should be maintained to the extent possible to provide an informal water
quality benefit to treat runoff from the ROW prior to conveyance to the storm sewer system. Converting these
existing ditches to enhanced swales would provide the opportunity to formalize the water quality benefits of the
roadside ditches as per the recommendations of the town’s Stormwater Master Plan.

The proposed LID BMP measures which have been recommended to provide 25 mm of infiltration based
on spatial availability are provided in Table 6.6 for the Lakeshore Road West corridor and presented
graphically on Figure 6.1. The suitable locations identified are generally dependent on the spatial area
within the ROW and the road profile; LID BMPs have been recommended at low points where the road
drainage can be conveyed to the source control features. To ensure the effectiveness of the LID BMPs, it
is essential that there be coordination between the grading of the road profile and the location of the LID
BMPs. The feasibility of implementing the LID BMP features (assessment of soil conditions, groundwater
and bedrock depths, utilities configuration and depths) has not been undertaken for this study. These
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feasibility constraints should be reviewed at the next stages of planning and design in addition to
confirming the suitable locations to maximize the use of LID BMP source controls to achieve the defined
SWM targets within the town's Stormwater Master Plan. Where it is not feasible to meet the town’s target
of 25 mm of rainfall capture, a commitment should be made at the next stages of planning and design to
maximize the use of LID BMP source controls where feasible.

Prior to the implementation of the LID BMP features, it is recommended that the town develop standards
during the next stages of planning and design for all LID BMP features, or at a minimum the short-listed
LID BMP features identified through this study. The standards should include conveyance and sizing
requirements, construction procedures, in addition to considerations for long-term operations and
maintenance of the features.
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Road Stations

Drainage
Outlet
Station

Drainage
Area
(ha)

Right of
way Area

(ha)

Lakeshore Road West Improvements
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Table 6.6. Proposed LID BMP Implementation Locations

Percentage
Change in

Existing Proposed Change in
Paved Area Paved Area Paved Area
(ha) (ha) (ha)

Paved Area 25 mm Source Control (LID BMP) Implementation Strategy

(%)

0+000 to 0+310

0+310 to 0+450

0+450 to 0+700

0+700 to 0+780

0+780 to 0+890

0+890 to 1+400

0+300

0+350

0+350

0+350

1+060

1+060

West Bronte
Creek

East Bronte
Creek

Nelson Street

Nelson Street

Project #TPB166147 | 11/23/2020 (Revised 04/06/2021)

49.85

0.49

17.09

41.00

0.90

0.18

0.91

0.15

0.38

1.29

There is limited area for the implementation of swales/ditches as this section of road
uses curb and gutter under existing conditions. Silva cells should be considered within
the area between the proposed sidewalk and the roadway on the north side of
Lakeshore Road West. Drainage from the road and sidewalk could be conveyed to the
silva cells where appropriate grading permits. Similarly, permeable pavers/pavement or
pervious pipes with infiltration trenches could be installed in the sidewalk, however this
would not likely provide substantial infiltration benefit unless the grading of the ROW in
this area could be conveyed to the permeable pavers/pavement or infiltration trenches.
There is limited to no area for the implementation of swales/ditches as this section of
road uses curb and gutter under existing conditions. Furthermore, the sidewalk on the
0.2932 0.283 -0.0102 -3.48% south side of Lakeshore Road West extends from the back of curb to the front of the
buildings. Silva cells should be considered within the area between the proposed
sidewalk and the roadway on the north side of Lakeshore Road West between Station
0+600 and 0+780. Drainage from the road and sidewalk could be conveyed to the silva
0.5483 0.6362 0.0879 16.03% cells where appropriate grading permits. Similarly, permeable pavers/pavement or
pervious pipes with infiltration trenches could be installed in the sidewalk on the south
side of Lakeshore Road West where there is existing interlocking brick adjacent to the
sidewalk. However, this would not likely provide substantial infiltration benefit unless
the grading of the ROW in this area could be conveyed to the permeable
0.166 0.1921 0.0261 15.72% pavers/pavement or infiltration trenches.
An enhanced swale has been recommended for stormwater quality treatment (ref, Table
6.5 and Figure 7) at the storm sewer outfall to Bronte Creek; these LID BMPs could be
implemented to compliment the treatment of the enhanced swale.
Silva cells should be considered within the area between the proposed sidewalk and the
roadway where green space has been proposed, on the north and south sides of
Lakeshore Road West, between Stations 0+780 and 0+950 and Stations 1+100 to
1+400. Drainage from the road and sidewalk could be conveyed to the silva cells where
appropriate grading permits. Silva cells have also been recommended in the area of
0+780 and 0+950 for stormwater quality treatment (ref, Table 6.5 and Figure 7).
Similarly, permeable pavers/pavement or pervious pipes with infiltration trenches could
be installed in the sidewalk on both sides of Lakeshore Road West, however this would
not likely provide substantial infiltration benefit. unless the grading of the ROW in this
1.1129 1.0891 -0.0238 -2 14% area could be conveyed to the permeable pavers/pavement or infiltration trenches.
Swales/ditches cannot be constructed in this area as this section of road uses curb and
gutter under existing conditions and there is insufficient area to implement
swales/ditches.

0.6362 0.6963 0.0601 9.45%

0.2353 0.2717 0.0364 15.47%
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Percentage
Change in
Paved Area

Proposed
Paved Area

Change in
Paved Area

Drainage
Outlet

Drainage
Location Area

Right of
VEVAAGE]

Existing
Paved Area

25 mm Source Control (LID BMP) Implementation Strategy

Road Stations

Station (ha)

(ha)

(ha)

(ha)

(ha)

(%)

Shallow existing swales could be converted to enhanced swales and facilities on the
north side of Lakeshore Road West between Stations 1+540 and 1+700 and
bioretention facilities between Stations 1+425 and 1+525 as there is sufficient area
available between the road and the property line. Drainage from the road could be
conveyed to the LID BMP features through curb cuts in the curb and gutter. Catch

1+400 to 1+850 1+820 Sarah Lane 151.17 1.40 0.6998 0.7458 0.046 6.57% basins are recommended to be constructed in the LID BMP features to convey excess
runoff to the storm sewer system (i.e. runoff greater than the capacity of the LID BMP
feature). Permeable pavers/pavement or pervious pipes with infiltration trenches could
be installed in the MUP; this may provide substantial infiltration benefit as the grading
of the ROW in this area could be conveyed to the permeable pavers/pavement or
infiltration trenches, particularly on the south side of Lakeshore Road West.

An existing shallow swale could be converted to an enhanced swale and/or bioretention
facilities on the north side of Lakeshore Road West between Stations 1+850 and 2+075
as there is sufficient area available between the road and the property line. Drainage
from the road could be conveyed to the LID BMP features through curb cuts in the curb
and gutter. Catch basins are recommended to be constructed in the LID BMP features

14850 to 24210 54270 150 04967 0.6495 0.1528 30.76% to convey excess runoff to the storm sewer system (i.e. runoff greater than the capacity

Coronation 708 of the LID-BMP feature).
Park west ' Permeable pavers/pavement or pervious pipes with infiltration trenches could be
channel installed in the MUP between Station 2+125 and 2+225 on the south side of Lakeshore
(Proposed Road West; this may provide substantial infiltration benefit as the grading of the ROW
Condition) in this area could be conveyed to the permeable pavers/pavement or infiltration
trenches.

24210 to 24270 24270 018 0.164 0.1898 0.0258 15.73% Enhanced swales could be implemented on the north side of Lakeshore Road West
between Stations 2+250 and 2+750 as there is sufficient area available between the
road and the existing sidewalk; as with all the recommended LID BMPs, the feasibility of

2+270 to 2+400 2+400 10.43 0.56 0.2181 0.2279 0.0098 4.49% the enhanced swale will have to be reviewed for conflicts with utilities and infrastructure
particularly in this location as the proposed trunk storm sewer is shown to be located

Coronation on the north side of Lakeshore Road West in the boulevard. Bioretention facilities could
2+400 to 2+660 2+660 Park west 16.08 1.14 0.443 0.4426 -0.0004 -0.09% be implemented between Station 2+300 and 2+525 on the south side of Lakeshore
channel Road West , opposite the MUP. Drainage from the road could be conveyed to the LID
BMP features through curb cuts in the curb and gutter. Catch basins are recommended
) to be constructed in the LID BMP features to convey excess runoff to the storm sewer
Coronation system (i.e. runoff greater than the capacity of the LID-BMP feature). Silva cells could be
2+660 to 2+950 2+780 Park east 139 0.92 0493 04933 0.0003 0.06% constructed south of the MUP on the south side of Lakeshore Road Wet between
channel Stations 2+550 and 2+650, and on the north side of Lakeshore Road West between
Stations 2+800 and 2+950.
Bioretention facilities could be constructed between Stations 2+970 to 3+000 and
Coronation 3+025 to 3+100. The I.ocatioh anq invert elevations of the existing sanit.ary sewer pipes
9+950 to 3+280 34100 Park East 155 108 0.5684 0.5593 -0.0091 -1.60% would need to be confirmed in this area to ensure LID BMPs would not interfere with
Parking Lot the existing infrastructure. Permeable pavers/pavement or pervious pipes with
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Road Stations

Drainage
Outlet
Station
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Percentage

Change in

Paved Area
(%)

Drainage Right of Existing Proposed Change in
Location Area way Area Paved Area Paved Area Paved Area
(ha) (ha) (ha) (ha) (ha)

25 mm Source Control (LID BMP) Implementation Strategy

3+280 to 3+760

3+760 to 3+940

3+940 to 3+980
34980 to 4+120
4+120 to 4+240

4+240 to 4+560

4+560 to 4+780

4+780 to 5+090

3+430

3+770

3+980
4+020
4+120

4+460

4+770

4+770

pavers/pavement or infiltration trenches, particularly on the south side of Lakeshore
Road West.

Enhanced swales could be implemented on the both the north and south sides of
Lakeshore Road West between Stations 3+350 and 3+410 and 3+450 to 3+700 as there
are existing swales located in these areas. The grading of the ROW between the MUP
and private property on the south side of Lakeshore Road West may impact the width
of the swales. Curb cuts could be implemented to convey runoff from the ROW to the
49.69 147 0.7206 0.7992 0.0786 10.91% swales. Should the proposed grading on the south side of the ROW not be conducive
for the implementation of a swale, then permeable pavers/pavement or pervious pipes
with infiltration trenches could be installed in the MUP to increase the potential for
infiltration of runoff. A Silva Cell has been recommended in this area for stormwater
quality treatment; the enhanced swales could compliment the treatment provided by
the Silva Cell.
Enhanced swales could be implemented on the both the north and south sides of
Lakeshore Road West between Stations 3+870 and 3+950 and 4+000 to 4+500 as there
Creek west 543 032 0.0775 00763 20,0012 1559 are existing swales located in these areas. The grading of the ROW between the MUP
0.46 0'21 0.2167 0'2313 0 6146 p '74% and private property on the south side of Lakeshore Road West may impact the width
: : : : : : of the swales. Curb cuts could be implemented to convey runoff from the ROW to the
0.93 0.55 0.2315 0.2363 0.0048 2.07% swales.
Infiltration trenches have been recommended on both sides of Fourteen Mile Creek to
Fourteen Mile mitigate erosion to the channel. Should the proposed grading on the south side of the
Creek east 3.1 103 0.4984 0.538 0.0396 795% ROW not be conducive for the implementation of a swale, then permeable
' ' ’ ’ ' 7o pavers/pavement or pervious pipes with infiltration trenches could be installed in the
MUP to increase the potential for infiltration of runoff in addition to the infiltration
trenches recommended to mitigate erosion (ref. Table 6.4 and Figure 10).
McCraney 149 0.46 04157 0.4452 0.0295 710% Silva cells could be implemented north of the sidewalk near Station 4+675 at the
Creek west ’ ’ ’ ’ ‘ ' intersection of Fourth Line and Lakeshore Road West and on the south side of
Lakeshore Road West between Stations 4+825 to 5+050 between the sidewalk and the
roadway; as with all the recommended LID BMPs, the feasibility of the Silva Cells near
Station 4+675 will have to be reviewed for conflicts with utilities and infrastructure
particularly in this location as the existing storm sewer is shown to be located on the
north side of Lakeshore Road West in the boulevard. Permeable pavers/pavement or
Creek east 3.82 0.86 0.3877 04738 0.0861 22.21% pervious pipes with infiltration trenches could b'e installed in the sidewalk on.the north
side of Lakeshore Road West between Fourth Line and McCraney Creek (Station 4+725
and 4+760) and on the north side of Lakeshore Road West between Stations 4+825 to
4+925. The permeable pavers/pavement or pervious pipes with infiltration trenches
could be implemented to compliment the infiltration trench recommended to mitigate
erosion infiltration trench east of McCraney Creek (ref. Table 6.4 and Figure 10).

Drainage
Easement

Fourteen Mile 6.80 0.49 0.3033 0.3065 0.0032 1.06%

McCraney
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Drainage Drainage Right of Existing Proposed Change in
Outlet Location Area way Area Paved Area Paved Area Paved Area
Station (ha) (ha) (ha) (ha) (ha)

Road Stations

Lakeshore Road West Improvements
Stormwater Management Report

Percentage

Change in

Paved Area
(%)

25 mm Source Control (LID BMP) Implementation Strategy

5+090 to 5+270 5+375 3.19 0.37 0.2751 0.3046 0.0295
5+270 to 5+375 5+375 ) . 7.75 0.84 0.3865 0.4115 0.025
Birch Hill Lane
5+375 to 5+700 5+375 2.3 0.65 0.2011 0.2371 0.036
Remnant
547000 5+800  6+010  Clannelwest o) 0.42 0.1532 0.1527 ~0.0005
of Dorval
Drive
Remnant
Channel West
5+800 to 6+100 6+100 of Dorval 572 0.47 0.4796 0.4716 -0.008
Drive/ Sewer
on Lakeshore
TOTALS 412.04 18.72 10.4218 11.1607 0.7389
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Silva cells could be implemented on the south side of the Lakeshore Road West ROW
between Stations 5+150 and 5+325. Permeable pavers/pavement or pervious pipes
with infiltration trenches could be constructed in the sidewalk on the north side of
Lakeshore Road West between Stations 5+200 and 5+350 and Stations 5+400 and
5+5+25. The permeable pavers/pavement or pervious pipes with infiltration trenches
could be implemented to compliment the infiltration trench recommended at Station
5+400 (ref. Table 6.4 and Figure 11).

An existing shallow swale on the south side of Lakeshore Road West between Stations
5+400 to 5+550 could be converted to an enhanced swale with curb cuts in the curb
and gutter to convey runoff from the ROW to the swale.

10.72%

6.47%

17.90%

Bioretention facilities could be constructed between Stations 5+800 and 5+860 on both
the north and south sides of the Lakeshore Road West . Should the proposed grading
on the either side of the ROW not be conducive to convey flow to the bioretention
facilities, then permeable pavers/pavement could be constructed in the proposed
sidewalks between Stations 5+875 and 5+925. An existing shallow swale on the south
side of Lakeshore Road West between Stations 6+000 to 6+075 could be converted to
an enhanced swale with curb cuts in the curb and gutter to convey runoff from the
ROW to the swale.

-0.33%

-1.67%

7.09%
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Figure 6.1 LID BMP Recommended Implementation Location Plan
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7.0 Cost Analysis

A high level supply and construction cost of implementing the recommended storm sewer upgrades has
been provided in Table 7.1 while a breakdown of the cost estimates is provided in Appendix G.

Table 7.1 Storm Sewer Hydraulic Upgrades Preliminary Cost Estimate

Storm Sewers $7,222,000
Manholes $1,295,000
Catch Basins $298,000

Total $8,815,000

A preliminary cost analysis for the implementation of the LID BMP source controls within the Lakeshore
Road West corridor has been provided (ref. Table 7.2).

Table 7.2 Preliminary LID BMP Cost Estimate

LID BMP Impl tati

> .
Enhanced Grass $16,500/1000 m STEP LID Lifecycle Cost

Swale of Contributing Tool Version 2.0, 6.2 ha $1,023,000
Drainage Area December 2019
Bioretention $ivGi:::101OOF())?)r:2CI(|)I1‘ty STEP LID Lifecycle Cost
N Tool Version 2.0, 8 Units $211,000
System Contributing
. December 2019
Drainage Area
Pav:‘:sr/rg‘;a/zsent $97,900/1000 m2  STEP LID Lifecycle Cost
. . of Contributing Tool Version 2.0, 4.44 ha $4,3467,000
or Infiltration )
Drainage Area December 2019
Trench
Silva Cells $16f(;'gﬁ$yper Alternate Project 23 Units $3,680,000
Total $9,261,000

As presented in Table 7.2, the preliminary cost to implement the identified LID BMP source controls at the
location identified in Figure 6.1 would be $9,260,960.

The total cost for the recommended stormwater management upgrades for the hydraulics, water quality
treatment, and the LID BMP features would be $19,376,000; this includes thirteen (13) OGS units at a
combined cost of $1,300,000.
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Conclusions and Recommendations

Conclusions

Based on the results presented and discussed in this Stormwater Management Report, the following
conclusions can be made:

Vi.

Vii.

8.2

The Class EA Study Area drains to the Bronte Creek, Fourteen Mile Creek, McCraney Creek and
multiple drainage outlets to Lake Ontario, with all events up to and including the 100 year event
being captured and conveyed by the existing storm sewer and roadway right-of-way.

Various sections of the existing storm sewer surcharge and flood during the 100 year storm event,
with basements potentially being flooded during a 100 year storm.

Various sections of the road have flow depths above the curb and above the flow capacity of the
roadside ditches.

LID BMP source controls should be implemented within the road ROW to capture 25 mm of
precipitation to offset the impacts of land use intensification and climate change as per the
recommendations of the town's Stormwater Management Master Plan.

The existing Bronte Creek crossing conveys the Regional Storm without overtopping.

The existing Fourteen Mile Creek crossing conveys the 100 year storm, but does overtop for the
Regional Storm. That said, it does meet MNREF criteria for emergency vehicle ingress and egress.
The existing McCraney Creek culvert conveys the 100 year storm, but does overtop by 1.36 m for
the Regional Storm, and does not meet MNRF criteria for emergency vehicle ingress and egress.
In addition, the culvert structural was built in 1940 and is nearing its lifespan.

Recommendations

The following recommendations have been made for drainage system improvements and stormwater
management:

Because Lakeshore Road West is located immediately upstream of Lake Ontario, no stormwater
management quantity controls are required to reduce peak flows to drainage outlets.

Numerous new and upgraded storm sewers will be required to provide adequate flow
conveyance. In some locations the potential basement flood risk could not be eliminated due to
the basement elevations and storm system profile either on Lakeshore Road West or downstream
of Lakeshore Road West. As part of the detailed design, new sump pumps, instead of gravity
drains, could be added to discharge to grade and existing sump pumps retrofitted to discharge to
grade could also be considered.

The improved channel within Coronation Park should be connected to the proposed storm sewer
system at the Westminster Drive and Lakeshore Road West intersection.

iv. To meet the water quality control, erosion infiltration trenches are recommended for the storm
sewer systems draining to Fourteen Mile Creek and McCraney Creek. The infiltration trenches
discharging to Fourteen Mile Creek would also provide thermal mitigation to address MNRF
redside dace habitat thermal mitigation requirements.

v. Aninfiltration trench has been recommended for the road area draining to Birch Hill Lane.

vi. One (1) roadside bioretention system has been recommended for water quality treatment near
Bronte Athletic Park.

vii. Various locations have been recommended to use Silva Cells as a water quality measure.
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viii.

Xi.

Xii.
Xiii.
Xiv.
XV.

XVi.

Stormwater Management Report

Offsite LID BMP retrofits at Coronation Park, St. Jude's Cemetery and Bronte Creek Harbour (east
side) have been recommended to provide water quality improvements.

Permeable pavers and/or pavement is recommended for use for the proposed multi-use-pathway
at various locations along Lakeshore Road West.

Oil/grit separators (OGS) have been recommended within the Lakeshore Road West R.O.W. at
various locations at a combined cost of $1,300,000. Whenever possible, additional water quality
measures have been recommended in addition to the OGS units.

Various LID BMP measures have been proposed to be implemented in the Lakeshore Road West
corridor to provide source control (infiltration) as per the recommendations of the town'’s
Stormwater Master Plan (Wood, June 2020) to offset the hydraulic impacts of land use
intensification and climate change. The LID BMP measures have not been sized based on their
ability to infiltrate 25 mm of precipitation, rather they have been preliminarily sized according to
the potential for implementation which has been based on spatial and grading constraints. The
size and level of treatment provided by each of the LID BMP units will need to be assessed
through further investigation at the next stages of planning and design. While retaining 25 mm
of precipitation is the objective of the source controls, that may not be achievable due to various
constraints and the implementation of LID BMP source controls should be maximized where
feasible.

The cost to implement the storm sewer hydraulic upgrades would be $8,815,000.

The cost to implement the LID BMP source controls has preliminarily estimated at $9,261,000.
The existing Bronte Creek and Fourteen Mile Creek structures will remain as is.

The culvert at Station 3+450 needs to be extended by 4 m + to accommodate the proposed road
width. Retaining walls are required for at each side of the culvert.

The existing McCraney Creek culvert is recommended to be replaced with a 14.6 m by 4 m by
24.3 m structure that conveys the Regional Storm.
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9.0 Approval and Review Requirements

The aforementioned SWM recommendations are subject to the review and approval of the Town of
Oakville, Conservation Halton, Ministry of Natural Resources and Forestry, and the Ministry of
Environment, Conservation and Parks.

Yours very truly,

Wood Environment & Infrastructure Solutions,
a Division of Wood Canada Limited

‘ £
> LT
Per: Steve Chipps, P.Eng Per: Patrick MacDonald, E.I.T
Associate Water Resources Engineer Water Resources EIT
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Background Information
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Appendix B
Drainage System Assessment




Soil Conditions

The soil parameterization used for the PCSWMM modelling of the Lakehsore Road study area has been
obtained from the Town of Oakville Municipal Natural Asset Initiative (MNAI) project (ref. Table 1). The
study area for the MNAI project is near Maplehurst Avenue and Bridge Road, which is 500 m (+/-) north
of the Lakeshore Road study area. The MNAI project PCSWMM model was calibrated with observed
precipitation and flow data obtained during the spring/summer of 2017.

Table 1 - PCSWMM Soil Parameterization

PCSWMM Parameters Calibrated
Depression Storage Imperv (mm) | 1
Depression Storage Perv (mm) 5

Zero Imperviousness (%) 25
Subarea Routing Pervious
Percent Routed (%) 40
Suction Head (mm) 50
Conductivity (mm/hr) 3.5

Initial Deficit (ratio) 0.25

Existing Conditions Imperviousness

The existing conditions subcatchment impervious values used for the PCSWMM modelling of the study
area were obtained from the Town of Oakville Stormwater Master Plan project. In consultation with the
Town, the existing conditions imperviousness was determined using the representative imperviousness
by zoning method, which used manual measurements from aerial imagery in conjunction with the Town
zoning and property ownership GIS data (ref. Appendix B). An initial approach to establishing the
imperviousness had been undertaken with image processing of aerial photography and GIS screening
using ArcGIS to identify hard surfaces representing total impervious coverage. However, this approach
produced lower than expected values (approximately 15% +/-) and the more consistent method of
impervious coverage by land use or zone classification has been used. Each land use or zone classification
has been assigned an impervious value based on manual measurements.



Table 2 Impervious Coverages for Residential Zones and Municipal Rights-of-Way (%)

Zone Classification

Imperviousness

Residential Low (RL1) RSXV 22:;
Residential Low (RL1-0) RLOO\tN 22;8
Residential Low (RL2) RS)\tN 2?(1)
Residential Low (RL2-0) R&\tN 2;‘;1
Residential Low (RL3) ng\tN Z?:i
Residential Low (RL3-0) RL(ZXV Zﬁjﬁ
Residential Low (RL4) RLOO\tN mﬁz
Residential Low (RL4-0) R,S)\tN igj
Residential Low (RL5) RS,Y" Egjg
Residential Low (RL5-0) R,S)\tN ZS;?
Residential Low (RL6) RSXV 23;8
Residential Low (RL7) Rl_oo\tN gg:;
Residential Low (RL7-0) R,S)\tN 22;2
Residential Low (RL8) RS,Y" 221;
Residential Low (RL8-0) R,S)\tN ZZ;X
Residential Low (RL9) RSXV Z?jé
Residential Low (RL10) RLOo\tN 2?;
Residential Low (RL10-0) RS)\tN 217A(1)
Residential Low (RL11) RL%\{V ?1’;2
Residential Medium (RM1) Rg\tN 2(1)2
Residential Medium (RM2) ng\tN Eﬁi
Residential Medium (RM3) RLOO\tN mﬁz
Residential Medium (RM4) RS)\tN ggi
Residential High R,_Oo\tN 22;;‘
Residential Uptown Core RIS)\tN l':llﬁi

Notes: ' No road right-of-ways are associated with the residential zones based on the zoning
information and property parcel data provided by the Town

2 The residential zone or right-of way is not found within the study area based on the zoning
information and property parcel data provided by the Town




Table 3 Impervious Coverages for Non-Residential Zones (%)

Imperviousness

Neighbourhood Commercial 82.9
Community Commercial 85.2
Core Commercial 89.3
Central Business District 100.0
Cemetery 8.7

Community Use 30.1

Office Employment 84.0
Business Employment 93.4
Industrial 77.8
Institutional 75.1

Business Commercial 87.9
Existing Development 62.7
Greenbelt 5.0

Midtown Transitional Commercial 92.2
Midtown Transitional Employment 82.8
Main Street 1 100.0
Main Street 2 95.0
Urban Centre 90.0
Urban Core 95.0
Natural Area 5.0

Park 10.0
Private Open Space 5.0

Parkway Belt Public Use 25.0
Parkway Belt Complementary Use 10.0
Utility 26.6




Approximate Approximate Required 100 Yr Difference from Required to Modelled
Verified/Suspected Quantity of | North or South Side p'p Invert Elev. . Depth [Max 100 Year HGL (m)] Min Freeboard (m) HGL Elevation with Building L .q .
Notes o Station of Storm Rim Elev. (m) . (m) (- indicates insufficent depth)
Basement Buildings of Lakeshore Road (m) (m) Basement (Based on Rim
Sewer Manhole )
— — Elevation) __
Existing | Proposed | Existing | Proposed Existing | Proposed
0+000 (Mississauga Street)
House Suspected 2[South 0+050 77.41 81.78 4.37 79.13 79.40 2.64 2.37 79.49 0.35 0.08
House Suspected 1|North 0+100 76.27 81.16 489 78.29 78.68 2.87 2.48 78.79 0.50 0.11
House Suspected 2[South 0+170 75.65 80.87 5.22 77.70 78.15 3.17 2.72 78.55 0.85 0.40
0+300 (Bronte Creek)
Underground Parking Garage Verified 1|North 0+450 76.00 77.91 191 76.25 76.25 1.66 1.66 75.60 -0.65 -0.65
Church Verified 1|North 0+470 77.29 79.79 2.50|] 79.82 78.01 0.00 1.79 78.52 -1.30 0.51
Underground Parking Garage Verified 1|South 0+580 79.27 81.44 2.17 81.58 79.63 0.00 1.81 79.12 -2.46 -0.51
0+780 (Jones Street)
House Verified 1|North 0+890 80.80 82.44 1.64( 8212 81.06 0.32 1.38 80.06 -2.07 -1.01
Commercial Verified 2|North and South 0+960 80.18 81.80 1.62 81.93 80.58 0.00 1.22 78.85 -3.08 -1.73
Commerecial Verified 1|North 1+170 78.53 82.13 3.61| 8177 80.71 0.36 1.42 79.16 -2.61 -1.55
House Suspected 1lsouth 1+340 81.05 82.92 1.87 82.90 81.93 0.02 0.99 80.79 -2.11 -1.14
P 1+350 81.17 83.15 1.98| 82.90 81.93 0.25 1.22 81.02 -1.88 -0.91
1+400 (Bronte Athletic Park)
House Verified 1|North 1+660 80.79 84.28 3.49| 83.21 83.37 1.07 0.91 8191 -1.30 -1.46
House Verified 1|North 1+690 80.69 84.26 3.57| 83.20 83.34 1.06 0.92 81.87 -1.32 -1.47
House Verified 1|North 1+700 80.63 84.24 3.61| 83.18 83.33 1.07 0.92 81.86 -1.32 -1.47
House Verified 1|North 1+800 80.20 84.16 3.96| 83.07 83.14 1.10 1.02 82.22 -0.84 -0.91
3+950 (Willowridge Court)
House | Verified 1|North [3+950 79.00| 82.24]  3.24] 80.38 7932  1.86 2.93 79.45 -0.92 0.14
4+000 (Fourteen Mile Creek)
4+590 85.03 86.30 1.27| 85.08 85.08 1.22 1.22 83.96 -1.12 -1.12
House Suspected 3[North and South
4+600 84.93 86.26 1.33( 85.07 85.08 1.19 1.18 83.92 -1.15 -1.16
House Verified 1|North 4+660 83.91 85.89 198 84.35 84.33 1.54 1.56 83.67 -0.68 -0.66
. 4+675 83.79 85.72 1.93( 84.32 84.30 1.40 1.42 83.50 -0.82 -0.79
House Verified 1|North
4+690 83.67 85.58 191 84.22 84.18 1.37 1.40 83.16 -1.05 -1.02
House Suspected 5lsouth 4+725 83.19 85.44 2.25| 83.62 83.62 1.82 1.82 83.02 -0.60 -0.60
P 4+730 82.39 85.42 3.03 83.40 83.26 2.02 2.16 83.00 -0.40 -0.26
4+800 (McCraney Creek)
House Suspected 1|North 4+890 83.06| 86.69| 3.63| 83.30 83.42 3.38 3.27 84.19 0.88 0.77
5+100 (Suffolk Avenue)
House Suspected 1(North 5+280 82.21 85.58 3.37| 83.19 83.11 2.39 2.47 83.24 0.06 0.13
5+320 81.68 84.63 2.95| 83.18 83.10 1.45 1.53 82.19 -0.99 -0.91
House Verified 2|North 5+325 81.78 84.73 2.95| 83.19 83.11 1.54 1.63 82.63 -0.55 -0.47
5+325 81.77 84.72 2.95| 8321 83.13 1.52 1.60 82.63 -0.58 -0.50
House Verified 1|North 5+360 81.62 84.52 2.90| 83.20 83.13 1.32 1.39 82.42 -0.78 -0.71
House Verified 1|North 5+390 82.13 84.70 2.57] 8321 83.48 1.49 1.22 82.56 -0.65 -0.92
House 2|North 5+400 82.42 85.08 2.66| 83.21 83.86 1.87 1.23 82.85 -0.36 -1.01
. 5+475 83.26 86.36 3.10] 83.49 84.68 2.87 1.69 83.93 0.44 -0.75
House Verified 2[South
5+475 83.42 86.35 2.93] 83.99 84.89 2.36 1.46 83.92 -0.07 -0.97
House - 5+810 87.36 88.81 1.45( 88.67 86.77 0.14 2.04 86.17 -2.50 -0.60
Verified 2|North
House 5+850 85.85 88.41 2.56|] 88.36 86.44 0.05 1.97 86.19 -2.18 -0.25
House Verified 2|North 5+920 85.42 88.24 282 87.91 86.06 0.33 2.18 85.93 -1.98 -0.12
6+100 (Dorval Drive)
. 6+190 82.18 85.13 2.95| 86.22 84.47 0.00 0.67 83.07 -3.15 -1.39
House Verified 2|North
6+190 82.16 85.20 3.04] 86.22 84.47 0.00 0.73 83.14 -3.08 -1.33
House Suspected 1|North 6+210 82.08 85.45 3.37] 86.20 84.47 0.00 0.98 83.11 -3.09 -1.36
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Appendix C
Hydraulics




HEC-RAS Plan: Existing-Oct River: 14Mile Reach: MainBranch

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(m3/s) (m) (m) (m) (m) (m/m) (m/s) (m2) (m)
MainBranch 7752.183 2Y 272 118.50 119.19 119.19 119.30 0.014871 1.47 1.85 8.28 0.99
MainBranch 7752.183 5Y 5.35 118.50 119.33 119.33 119.47 0.013935 1.70 3.15 10.86 1.01
MainBranch 7752.183 10Y 717 118.50 119.41 119.41 119.56 0.011416 1.71 4.78 26.96 0.94
MainBranch 7752.183 25Y 9.78 118.50 119.50 119.50 119.65 0.010088 1.77 7.38 32.37 0.90
MainBranch 7752.183 50Y 11.60 118.50 119.54 119.54 119.70 0.009792 1.82 8.94 34.51 0.90
MainBranch 7752.183 100Y 13.26 118.50 119.60 119.60 119.66 0.004532 1.31 22.58 74.94 0.62
MainBranch 7752.183 Regional 36.44 118.50 119.74 119.74 119.94 0.012042 2.55 32.82 75.94 1.06
MainBranch 7639.745 2Y 272 117.96 118.31 118.32 0.000949 0.46 8.49 34.01 0.27
MainBranch 7639.745 5Y 5.35 117.96 118.45 118.46 0.000994 0.60 13.86 47.90 0.29
MainBranch 7639.745 10Y 717 117.96 118.52 118.54 0.001045 0.68 17.57 61.71 0.31
MainBranch 7639.745 25Y 9.78 117.96 118.61 118.63 0.001086 0.78 23.38 65.76 0.32
MainBranch 7639.745 50Y 11.60 117.96 118.66 118.69 0.001091 0.82 26.88 67.44 0.33
MainBranch 7639.745 100Y 13.26 117.96 118.70 118.73 0.001090 0.86 29.99 68.89 0.33
MainBranch 7639.745 Regional 36.44 117.96 119.16 119.21 0.001147 1.24 64.02 79.64 0.37
MainBranch 7549.375 2Y 272 117.55 118.01 118.01 118.10 0.014483 1.32 2.14 13.97 0.96
MainBranch 7549.375 5Y 5.35 117.55 118.12 118.12 118.24 0.011521 1.59 4.48 27.15 0.92
MainBranch 7549.375 10Y 717 117.55 118.18 118.18 118.32 0.010298 1.70 6.25 30.59 0.90
MainBranch 7549.375 25Y 9.78 117.55 118.25 118.25 118.41 0.010197 1.89 8.37 34.25 0.92
MainBranch 7549.375 50Y 11.60 117.55 118.29 118.29 118.46 0.009823 1.98 9.94 36.48 0.92
MainBranch 7549.375 100Y 13.26 117.55 118.32 118.32 118.51 0.009781 2.07 11.23 38.35 0.93
MainBranch 7549.375 Regional 36.44 117.55 118.69 118.69 118.99 0.008937 2.83 27.81 53.05 0.97
MainBranch 7449.270 2Y 272 116.97 117.39 117.25 117.40 0.001680 0.54 5.85 32.45 0.35
MainBranch 7449.270 5Y 5.35 116.97 117.51 117.33 117.53 0.001650 0.69 10.52 47.18 0.37
MainBranch 7449.270 10Y 717 116.97 117.58 117.38 117.60 0.001600 0.76 13.97 54.86 0.37
MainBranch 7449.270 25Y 9.78 116.97 117.66 117.44 117.69 0.001519 0.84 18.75 58.59 0.37
MainBranch 7449.270 50Y 11.60 116.97 117.71 117.47 117.75 0.001461 0.88 22.00 60.78 0.37
MainBranch 7449.270 100Y 13.26 116.97 117.76 117.50 117.80 0.001418 0.91 24.88 62.67 0.37
MainBranch 7449.270 Regional 36.44 116.97 118.13 117.79 118.21 0.001742 1.38 56.71 103.02 0.44
MainBranch 7381.689 2Y 272 116.70 117.06 117.06 117.14 0.016073 1.28 2.26 14.84 0.99
MainBranch 7381.689 5Y 5.35 116.70 117.15 117.15 117.28 0.013995 1.59 3.74 16.60 1.00
MainBranch 7381.689 10Y 717 116.70 117.21 117.21 117.36 0.012952 1.74 4.71 17.66 0.99
MainBranch 7381.689 25Y 9.78 116.70 117.28 117.28 117.46 0.012088 1.91 6.02 19.00 0.99
MainBranch 7381.689 50Y 11.60 116.70 117.32 117.32 117.52 0.011946 2.03 6.83 19.80 1.00
MainBranch 7381.689 100Y 13.26 116.70 117.36 117.36 117.58 0.011329 210 7.67 20.58 0.99
MainBranch 7381.689 Regional 36.44 116.70 117.74 117.74 118.00 0.007591 2.56 32.61 103.91 0.89
MainBranch 7322.142 2Y 272 116.12 116.52 116.40 116.56 0.003563 0.84 3.25 11.84 0.51
MainBranch 7322.142 5Y 5.35 116.12 116.67 116.52 116.73 0.003720 1.02 5.25 14.71 0.54
MainBranch 7322.142 10Y 717 1