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1 INTRODUCTION

1.1 Project Description and Purpose

The Regional Municipality of York (hereafter referred to as “York Region”) retained WSP
to undertake the Municipal Class Environmental Assessment (EA) Study of Langstaff
Road from the west of Weston Road to Highway 7 in the City of Vaughan. The
proposed works involve widening of Langstaff Road from two / four lanes to six lanes
between Weston Road and Dufferin Street. The study limits are bounded by Weston
Road to the west and Highway 7 to the east. The Don River West Branch, Westminster
Creek and Black Creek are the most prominent natural features within the study limits.
The study area is shown in Figure 1.

The proposed improvements on Langstaff Road include:

— Widening of Langstaff Road up to six lanes from Weston Road to Dufferin
Street

— A connection across the CN MacMillan Rail Yard from Creditstone Road to
Keele Street

— Construction of a grade separation at Metrolinx GO Transit Barrie Line
— Implementation of intersection improvements

— Improvement of pedestrian and cycling facilities, and provision for transit
amenities

Between Weston Road and Highway 7, Langstaff Road is an east-west arterial road
under the jurisdiction of York Region. The existing road is a four-lane urban arterial road
to the west of the CN MacMillan Rail Yard and a two-lane rural arterial to the east of the
(CN) MacMillan Rail Classification Yard with a posted speed of 60 km/hr. Land uses
adjacent to the Langstaff Road corridor are mostly light industrial and commercial areas,
with some residential, as well as parks and open areas. Residential areas are largely
located near the westerly and easterly study limits. Most of the area is heavily
urbanized, including large areas of industrial and commercial buildings with flat roofs
surrounded by paved areas for parking and driveways.

Three watercourses were identified within the study area along Langstaff Road. The
watercourses include Black Creek (a tributary to Humber River), West Don River (a
west branch of Don River) and Westminster Creek (a tributary to West Don River).

While the EA Study initially considered potential improvements to the interchange at
Highway 400 and Langstaff Road, following extensive consultation with MTO, it was
concluded that the planning of the improvements to the interchange will be subject to a
future corridor study due to the extended scope of work along the Highway 400 corridor.
As such, this drainage report considers Langstaff Road at Highway 400 (i.e. overpass)
as 4-lanes under the proposed condition assessments and does not include any
assessment related to Highway 400 access ramps. Drainage assessment associated
with the Highway 400 interchange will be developed as part of the future corridor study.
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Figure 1:  Study Area
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Based on the prevailing policy framework, the following broad design objectives have
been established to minimize the potential impacts of the proposed roadway
improvements on the surrounding environment:

— Provide an effective / efficient drainage system

— Minimize risk to public safety

— Maintain flow paths for upstream lands

— Maintain or enhance the quality of storm runoff

— Maintain or reduce flood risk for lands within and surrounding the transportation
corridor

— Minimize future maintenance requirements

— Promote stormwater management measures on lands available in the
transportation corridor.

1.2 Study Purpose — Drainage and Stormwater Management

The purpose of the Drainage and Stormwater Management (SWM) Report is to provide
a clear and traceable decision making process with respect to the proposed
watercourse crossing design and stormwater management design concept to support
seeking ‘approval in principle’ for various aspects of the design from the relevant
regulatory agencies such as the Toronto and Region Conservation Authority (TRCA)
and Ontario Ministry of Natural Resources and Forestry (MNRF), for watercourse
crossing structures and stormwater management associated with the preliminary
design.

This Drainage and Stormwater Management Report documents the hydrologic and
hydraulic analyses undertaken, addresses the existing drainage characteristics,
identifies issues related to drainage and stormwater management conditions,
determines acceptable opening sizes of major crossing structures and proposes a
feasible stormwater management strategy for the proposed roadways.

1.3 Scope of Work

The scope of work entails the following:

— Understand thoroughly the characteristics of the existing drainage system, its
flow pattern, constraints and design requirements based on the latest
standards and policies.

— Hydraulic analyses of the watercourse crossings to assess the impacts of
proposed works and culvert replacements.

— Hydrologic assessments of road corridor to determine the increase in flow due
to proposed improvements.
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— Design of stormwater quality treatment facilities to achieve an enhanced Level
of water quality treatment for the roadway runoff.

— Design of quantity control measures to control the post-development flows to
existing conditions flows as required by the reviewing agency.

— Provide erosion and sediment control recommendations as required.

— The constraints and recommendations related to the watercourse crossings

provided in the preliminary design will be incorporated in the assessment and
design of the proposed drainage system.

1.4 Background Information

WSP obtained relevant drainage information and mapping from TRCA and York Region.
The following reports were reviewed for the background and used in the assessments
and analyses of this study:

— Don River Hydrology Update, PCSWMM Model and Report, TRCA, prepared
by AECOM, December 2018.

This report was prepared by AECOM for TRCA and provides an update on Don
River hydrology using the PCSWMM platform using the latest available land
use and cover, topographic and soil information. The hydrology update model
has defined flows for Regional Storm (Hurricane Hazel) and design storm flows
for both existing and future land use conditions at each subwatershed or node
points.

The original model of the Don River was updated in the 1990s using the HYMO
hydrologic model. This model was further updated in 2004 by Marshall Macklin
Monaghan by using Visual OTTHYMO model.

— Hydrology Update, Toronto and Region Conservation Authority, prepared by
Marshall Macklin Monaghan, 2004

— Don River Watershed Plan — Surface Water Hydrology / Hydraulics and
Stormwater Management, Report on Current Conditions, TRCA, 2009

— Don River Watershed Plan — Baseflow and Water Use Assessment, Report on
Current Conditions, TRCA, 2009

— Don River Watershed Plan — Fluvial Geomorphology — Report on Current
Conditions, TRCA, 2009

— Humber River Hydrology Update, Final Report, TRCA, Prepared by CIVICA,
June 2015.

— West Don River HEC-RAS models (Basin 5) and related Floodplain maps
received from TRCA

— TRCA Stormwater Management Criteria, 2012
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— Municipal Structure Inspection Report of Bowes Bridge (West Don River Bridge
at Langstaff Road, Structure # 72-20 B0150 and Westminster Creek Culvert,
Structure # 72-20 C1670, completed by AECOM, Nov 2014

— GO Transit Barrie Line Hydraulic Analysis Memo (2015) prepared by MMM
Group for Metrolinx

— As built drawings of Langstaff Road received from York Region

1.5 Site Investigation

A field investigation of the study area and existing drainage features was conducted by
WSP in April 2018. There are two watercourse crossing culverts and one bridge
structure within the study area along Langstaff Road. The bridge structure is located
over West Don River. In addition to two watercourse crossing culverts, there are three
drainage culverts conveying roadway runoff across Langstaff Road.

Recently in June 2021, WSP Team visited the site to investigate the drainage features
in the vicinity of Langstaff Road immediately west of CN MacMillan Rail Yard and to
understand the drainage conditions of the area thoroughly. Immediately west of CN
MacMillan Rail Yard, an outlet of a 1650 mm dimeter storm sewer exists on the
southside of Langstaff Road and the storm sewer outlets to a ditch which drains to one
of the City of Vaughan’s stormwater management pond located south-west of CN
MacMillan Rail Yard. This SWM Pond is refereed in this report as SWM Pond C and
shown in Exhibits 3-10 and 3-20.

Regarding two watercourse crossing culverts and bridge, a review of relevant
background information was conducted before proceeding with the hydraulic analysis of
these structures.

Photographic inventory of the site investigation is provided in Appendix A.
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2 DESIGN CRITERIAAND STANDARD

Stormwater management and hydraulic structure criteria were selected on the nature of
the proposed works. Guidelines and criteria from all regulatory bodies were considered.
Relevant criteria were selected based on the location of structures within the study
limits.

2.1 Design Criteria - Crossing Structure

The design and hydraulic performance criteria adopted in this study that relates to the
crossing structure design includes design flows, minimum freeboard, vertical clearance,
allowable overtopping frequency, and flow depth at culvert inlets. Langstaff Road, after
the improvement, will be considered as an Urban Arterial. The following criteria were
extracted from the Ontario Ministry of Transportation (MTO) Highway Drainage Design
Standards (2008):

— WC-1 Design Flows (Bridges and Culverts): This standard identifies the minimum
design flows for the sizing of structures for flow conveyance on regulated and
non-regulated watercourses.

— On an Urban Arterial road, a watercourse crossing with a span of less than
or equal to 6.0 m should be designed to convey the flow generated during a
50-year design storm. For structures with spans greater than 6.0 m a
100-year flow shall be used.

— On Regulated Watercourses the Regulatory Flow (Regional Flow) shall be
calculated in all cases where floodline mapping is available, where there is
a potential risk to public safety, or where there is potential damage to
adjacent properties. For these watercourses, the Regulatory Flows are
determined with the Hurricane Hazel storm event.

— WC-2 Freeboard and Clearance at Bridge Crossings: This standard identifies the
soffit clearance and freeboard for bridges over water bodies. For the roadway,
the soffit clearance and freeboard for the design flow should be 1.0 m or
higher.

— A Desirable Freeboard is measured vertically from the Energy Grade Line
elevation for the design flow to the edge of the travelled lane at the low
point. This freeboard is a recommended value although it is recognized that,
due to site-specific considerations, it is not always feasible to provide this
amount.

— A Minimum Freeboard of 1.0 m is measured vertically from the high-water
level for the design flow to the edge of the travelled lane at the low point.

— WC-7 Culvert Crossings on a Watercourse: This standard identifies the minimum
freeboard, minimum clearance and the maximum flood depth at culvert

crossings.
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— Overtopping Criterion: There should be no overtopping of the road during the
100-year storm event at the lowest point on the road profile of all culvert
crossings. If possible, the overtopping in the Regional Storm Event will also be

avoided.

— Flood Depth at Culverts: The standard recommends a maximum flood depth (or
head water elevation) at the upstream face of the culvert of 1.5 times the
diameter or rise of the culvert (HW/D) for a culvert with a diameter or rise less
than 3 metres. For a culvert with a rise between 3.0 metres and 4.5 metres, the
flood depth at the upstream face must be equal to or less than 4.5 times the
diameter or rise of the culvert. This standard applies to closed-footing culverts
and open-footing culverts with non-erodible bottoms.

— SD-1 Design Flow for Surface Drainage Systems: This standard identifies the
minimum design flows that shall be used for the sizing of road surface drainage
systems (minor and maijor drainage systems such as piped and surface
systems). For an arterial road, and collector road the minor system shall be
designed for the 10-year design flow and the major system shall be designed
for the 100-year design flow.

Table 2-1 provides a summary of the MTO Drainage Design Standards applied to this

assessment.
Table 2-1: MTO Drainage Design Standards for Culverts and Bridge
Item Design Standard Description Standard |Section
50-Year (for existing structure with
1 | Design Flow Storm total spans < 6 m) we-1 | 1.1.1
100-Year (for spans > 6 m)
>1.0 m (Top of Road Elevation at
2 (Tl\jﬁ]‘;f Road Freeboard || point - Design Flow Water We7 | 3.1.2
' Surface Elevation)
>1.0 m (Top of Road Elevation at
3 ;rggsﬁgi;)ad FATESRENe Low Point - Design Flow Energy WC-7 3.1.1
Grade Line Elevation)
Relief Flow (Max. Depth | Max. depth over roadway should not
4 WC-13 3.2.1
over roadway) exceed 0.3 m for Regulatory Storm
Relief Flow (Velocity x Velocity x Depth should not exceed )
5 Depth) 0.8 m?/s for Regulatory Storm WC-13 322
6 | Flood Depth (Culvert) HW/D <=1.5 WC-7 3.5
: Design Flow Water Surface
SRl (TS (ST Elevation — Soffit Elevation 21.0 m WC-2 322
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2.2 Design Criteria - Stormwater Management (SWM)

Based on the standards and criteria provided by the Regulatory agencies, general
stormwater management objectives and practices have been identified to minimize the
impacts of the proposed Langstaff Road Improvements. The identified objectives are to
maintain, where feasible, the existing drainage pattern, minimize peak flow increases
and potential roadway overtopping and provide quantity and quality control of runoff for
all new pavement areas.

The MTO Drainage Management Manual (1997), TRCA SWM Criteria (2012), Ministry
of the Environment (MOE) Stormwater Management Planning and Design Manual
(2003) (note: MOE is now Ministry of the Environment, Conservation and Parks) and
York Region Design Guidelines (2020) provided the guidelines and policies for the
selection and design of the stormwater management measures required to mitigate the
impacts of the proposed works.

Based on TRCA SWM Ciriteria (2012), the followings are requirements relevant to the
Langstaff Road EA Study:

Don River Watershed:

— The Don River Watershed includes the West Don River and Westminster
Creek within the project area.

— Control post-development peak flows to pre-development levels for all storms
up to and including the 100-year storm (i.e. 2, 5, 10, 25, 50, and 100-year
storms).

— Unit flow rates have been established and should be used for all sites located
north of Steeles Avenue that are greater than 5 ha.

Humber River Watershed:

— Includes Black Creek within the project area.

— Control post-development peak flows to pre-development levels for all storms
up to and including the 100-year storm (i.e., 2, 5, 10, 25, 50, and 100-year
storms) except for the main branches of the Lower, Main, East, Upper and
West Humber where no quantity control is required.

— Unit flow relationships have been established and should be used for all other
sites located in the Humber River Watershed not discharging to the main
channels listed above.

The unit flow control requirements (Quantity Control Release Rate) of the Don River
and Humber River is provided in Appendix B.

The following stormwater management criteria were considered in the preliminary
design:

— Water Quality Control Criterion: Ideally, a target of a long-term removal of 80% of
total suspended solids (TSS) on an average annual basis will be implemented as
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city streets are a major contributor of water quality contaminants. However, the
linear nature of city streets and the configuration of existing infrastructure may inhibit
the ability to retrofit Langstaff Road to provide this level of TSS treatment.

— SWM Quantity Control Criterion: Any localized increase in flows due to the
proposed project should be controlled to the unit flow rate for both the Humber and
Don River watersheds.

— Water Balance: Based on TRCA SWM Criteria (2012), Figure C 10: Recharge Area
Classification within TRCA Area, Langstaff Road and its surrounding area falls under
the category Low Volume Recharge Area (LGRA). The project area does not fall
under Wellhead Protection Areas (WHPA). A 5 mm storm event would be held
on-site and discharged through infiltration, evapotranspiration or potentially,
rainwater reuse.

— Erosion Control: Based on TRCA SWM Criteria (2012, Section 4.2), on-site
retention of 5 mm is required for erosion control.

The Wet Weather Flow Management Guideline has also indicated that for small sites
(site area <2 ha) the on-site minimum runoff retention from a small design rainfall
event (typically 5 mm) considered under the Water Balance Criteria will be sufficient,
as the on-site retention reduces the erosive energy of the flow.

2.3 Design Storm

The rainfall Intensity-Duration-Frequency (IDF) parameters and storm distributions used
for the hydrologic analysis are summarized below. Detailed information is included in
Appendix B.

For the Don River Watershed, the Soil Conservation Service (SCS) 12-hour storm
distribution of York Region IDF was used in the analysis to generate the peak flows for
the roadway drainage. The SCS 12-hour storm distribution is the governing storm event,
as per “Stormwater Management Criteria” from TRCA dated August 2012.

For the Humber River Watershed, the Atmospheric Environmental Service (AES) 6-hour
and 12-hour storm distributions are the governing storm event, as per “Stormwater
Management Criteria” from TRCA dated August 2012. The AES 12-hour storm
distribution was used to generate the pre-development flows for the 2-year to 100-year
storm events to provide consistency across the study area.

Table 2-2 shows a comparison between rainfall depths between York Region IDF and
AES storm files of the Humber River watershed.

The comparison shows that York Region IDF rainfall values are slightly higher for
12-hour; therefore, rainfall values from the York Region IDF, was carried forward in the
analysis.
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Table 2-2: Rainfall Depths Comparison

Rainfall Depth (mm)

Distribution / IDF Source 2-yr 5-yr 10-yr | 25-yr 50-yr 100-yr
12-hour TRCA 42.0 544 62.7 73.1 80.8 88.5
12-hour York Region IDF 40.9 53.0 63.2 73.7 81.5 89.4
6-hour TRCA 36.0 47.8 55.7 65.6 73.0 80.3
6-hour York Region IDF 36.2 46.9 56.2 65.1 72.2 79.2

Note: 12-hour and 6-hour AES Storm files were obtained from the Humber River Hydrology Update.
Rainfall depths were extracted from the storm files.
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3 HYDROLOGICAL ANALYSES

This section discusses the existing soil, land use, drainage, and hydrological
assessments for pre- and post-development conditions.

The study area straddles two watersheds. These are the Don River watershed and
Humber River watershed.

For the Langstaff Road EA Study, a Visual OTTHYMO (VOS5) hydrologic model was
used to estimate localized runoff generated from the roadway and to calculate storage
requirements to control flows from widened road sections to the required levels as per
unit flow rates. This is to ensure that there will be no impact to the overall watershed
hydrology for both Humber River and West Don River watersheds.

Unit flow rate details of the West Don River watershed and Humber River watershed are
included in Appendix B.

3.1 Existing Drainage Condition

The study area lies within the watersheds of the Humber River (Black Creek tributary)
and West Don River. There are three watercourses that cross Langstaff Road, which
are Black Creek (tributary of Humber River), West Don River (tributary of Don River)
and Westminster Creek (tributary of West Don River). Figure 1 shows the extent of the
study area and location of the existing crossing structures.

3141 West Don River (West Branch of Don River)

The West Don River flows in a south-southeasterly direction towards Lake Ontario and
crosses Langstaff Road approximately 250 meters east of Keele Street. The West Don
River valley is classified as a Greenbelt Urban River Valley, as per the Ontario
Provincial Greenbelt Act. The West Don River has its headwaters atop the Oak Ridges
Moraine, specifically, the Maple Spur, approximately eight kilometres northwest of the
study area.

3.1.2 Westminster Creek

A small and mainly channelized warm water creek which flows north to south and
crosses Langstaff Road approximately 300 meters west of Dufferin Street. This creek
originated from approximately 2.8 km north of Langstaff Road. Roadside ditches of
Langstaff Road from both east and west sides drains to this creek. The Westminster
Creek crosses Langstaff Road by a 2-cell (each 3.7 m span) concrete box culvert.

3.1.3 Black Creek

Black Creek, a tributary to the Humber River, flows through the western portion of the
study area in the proximity of Highway 400, in a north to south direction. The
headwaters of Black Creek are located northwest of the intersection of Rutherford Road
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and Weston Road, which is now under residential development. Black Creek flows
through a mainly channelized corridor south-southeast through the study area; however,
certain reaches have been re-naturalized. Black Creek crosses Langstaff Road within
the existing Highway 400 interchange by a 3-cell concrete box culvert, whereby the
creek flows through a wide ditch with wetland vegetation beyond Langstaff Road ROW.
Black Creek has been identified as a warm water creek within the Langstaff EA study
area. The drainage divides between Black Creek (Humber River Watershed) and the
Don River West (Don River Watershed) at Langstaff Road lies close to Jane Street.

314 Existing Drainage along Langstaff Road

The flows from the Langstaff Road area between Jane Street to the west study limits at
Weston Road falls under the Humber River Watershed. The study area east of Jane
Street falls under the West Don River Watershed. Exhibits 3-1 to 3-10 illustrate existing
conditions drainage mosaic of Langstaff Road corridor. All exhibits are included at the
end of the report before appendices.

The minor system runoff from the roadway area west of Highway 400, Catchments 105
(drainage area of 1.63 ha) and 110 (drainage area of 1.49 ha), will be collected via
storm sewers and directed to the existing storm sewer that runs southerly along Silmar
Drive and Jevlan Drive, and ultimately discharges to the existing SWM Pond. The major
storm runoff drains overland and ultimately drains by existing storm sewer.

Between Millway Avenue and Highway 400, the existing Langstaff Road (Catchments
115, 120, 125 and 130) drains toward Edgeley Boulevard and are collected by an
existing 1200 mm diameter storm sewer. The storm sewer runs westerly from the south
side of the road and outlets to Black Creek just south of Langstaff Road. The runoff from
Jane Street and Millway Avenue is collected in an existing storm sewer that runs North
to South side of Langstaff Road along Millway Avenue.

Runoff from Catchments 135 and 140 is conveyed by storm sewers and connected to
the Storm Sewer C at Creditstone Road which runs southerly. This storm sewer
discharges to SWM Pond C and drains to one of the tributaries of West Don River on
the westside of the CN MacMillan Rail Yard.

Runoff from external Catchments 300 and 305 is conveyed by Storm Sewer D which
outlets to the south-east of Langstaff Road and CN MacMillan Rail Yard Access Road.
The outflow from this storm sewer discharges to SWM Pond C. More detailed
discussion of external drainage is provided in Section 3.2.1.

Catchments 145 and 150 mostly include the area of the CN MacMillan Rail Yard.
Overland flow from these catchments drain to a tributary of West Don River.

East of Keele Street, runoff from Catchments 155 and 160 will be conveyed by storm
sewer which outlets to the West Don River on the downstream of the bridge from the
west side.

Between Planchet Road and Connie Crescent, Langstaff Road has a rural road cross
section (i.e. shoulders and ditches). Roadway area drains to roadside ditches on both
the north and south side. Runoff from Catchment 190 and 180 drains the northside ditch
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which convey the flow westerly up to Station 6+335. The existing 500 mm diameter
culvert located at this station conveys the north side ditch flow to the southside ditch.
The southside ditch starts from Catchment 195 and drains westerly collecting runoff
from Catchment 185 and flows from the existing culvert. The ditch further drains
westerly up to Station 6+220 and then it is conveyed by a storm sewer towards the
West Don River. This storm sewer also collects runoff from Catchments 165 and 170
and ultimately outlets to the West Don River on the downstream of the bridge from the
existing outlet located on the east bank of the river. There is no runoff quality and
quantity control measures under existing conditions.

An existing storm sewer along Spinnaker Way that runs from the north side of Langstaff
Road turns east on Langstaff Road and approximately 240 m east of Spinnaker Way
(Station 7+140), this storm sewer (1050 mm diameter) runs southerly to Connie
Crescent. This storm sewer turns east on Connie Crescent and then again run south
along North Rivermede Road discharging ultimately to Westminster Creek. Between
Connie Crescent and North Rivermede Road, Langstaff Road has a rural road cross
section and drainage from the roadway is conveyed by ditches. The flow from the north
side ditch of Catchment 205 is directed to the south side ditch via a twin 900 mm
dimeter CSP culvert. The southside ditch drains easterly up to station approximately
7+140 which is then directed to a 1050 mm dimeter (42 inch) storm sewer (as per
constructed drawing of December 12, 1979, Drawing# 77-104-8, 77-104-9, Sheet 3 of
5) which runs southerly.

Runoff from Catchments 215 and 220 drains by north and south side ditches,
respectively and discharges into Westminster Creek from the west side.

Runoff from Catchment 225 is conveyed by the north side ditch and discharges into
Westminster Creek. Two existing storm sewers (1650 mm dimeter and 750 mm
diameter) from Dufferin Street outlets to northside ditch at north-west corner of
Langstaff road and Dufferin Street. One of the storm sewers is the storm outlet of the
SWNM facility located north-east of Dufferin Street and Langstaff Road intersection.
Runoff from Catchment 230 is conveyed by the southside ditch to Westminster Creek.

3.1.5 Surface Soil and Land Use

Land use along the study area is highly urbanized consisting of a dense mix of
commercial and industrial businesses, with only a small percentage of green areas (less
than 10%) remaining in a relatively natural state. East of Dufferin Street and west of
Weston Road, land use transitions to residential with some recreational / parkland east
of Dufferin Street.

Land use features are summarized below:
— Lands adjacent to Langstaff Road between Weston Road and Dufferin Street
are designated for employment
— Lands east of Dufferin Street are designated residential

— Core features of the Natural Heritage System are identified in three locations:
within the Highway 400 / Langstaff Road Interchange; along the valley crossing
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just east of Keele Street; and at the woodland located in the northeast quadrant
of Langstaff Road and Dufferin Street.

Based on the Soil Survey Report No. 19 (Soils Survey of York County) of the Ontario
Soil Survey, the predominant soils within the study area are Silt loam, interspersed with
Clay with sand spots.

According to the Ontario Soil Mapping, these soils were classified as hydrologic soil
groups (HSG) “BC” and “C”, which represents soils with moderate to low runoff
potential.

3.1.6 Existing Conditions Hydrologic Modelling

The hydrologic analysis is carried out by using Visual OTTHYMO (VO5) model which is
a single event hydrologic model used to simulate hydrographs by modelling rainfall,
infiltration, runoff and routing through a watershed. This model uses the Soil
Conservation Service Curve Number (CN) Method of estimating runoff characteristics in
combination with instantaneous unit hydrograph routines to produce storm hydrographs.

The hydrologic response for drainage areas with a directly connected impervious land
use greater than 20 percent was obtained using the STANDHYD instantaneous unit
hydrograph and NASH instantaneous unit hydrograph (NASHYD) is considered for
impervious land use less than 20 percent.

The existing conditions hydrological parameters including the Curve Number (CN),
Initial Abstraction (la), and the Time to Peak (Tp) are provided in Appendix B. In this
preliminary design an initial abstraction (la) value of 2 mm is used for the hydrological
analysis. As TRCA requires 1 mm of initial abstraction for impervious area, it is
recommended to use 1 mm value of la during the detailed design phase.

Table 3-1 shows the results of the hydrologic simulation for the roadway area within the
Humber River Watershed using AES 12-hour storm distribution. The Visual OTTHYMO
schematics and summary of output files for existing conditions are included in
Appendix B.

Table 3-1:  Existing Conditions Flows for Roadway Area within Humber River

Watershed
Nodes / Peak Flow Rate (m?/s)
Catchments 2-year | 5-year | 10-year | 25-year | 50-year | 100-year

105 0.065 0.090 0.107 0.129 0.145 0.162

110 0.060 0.084 0.100 0.121 0.136 0.153

400 (105+110) 0.125 0.174 0.207 0.249 0.281 0.315

115 0.035 0.049 0.060 0.073 0.083 0.093

120 0.048 0.066 0.079 0.096 0.108 0.120

410 (115+120) 0.083 0.115 0.139 0.168 0.190 0.212

125 0.081 0.112 0.136 0.165 0.187 0.209

130 0.072 0.101 0.123 0.150 0.170 0.190
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405 (125+130) 0.153 | 0.214 0.259 0.315 0.357 0.399
420 (410+405) 0.236 | 0.329 0.399 0.483 0.547 0.611

As per the results shown in Table 3-1, Hydrograph 400 drains to the existing storm
sewer that runs along Silmar Drive and Jevlan Drive, and ultimately outlets to the SWM
facility located north -east of Chrislea Road and Jevlan Drive. Hydrograph 420, which is
the sum of Catchments 115, 120, 125 and 130 drains to Black Creek via existing storm
sewers.

Table 3-2 shows the results of hydrologic simulation for the roadway catchment areas
within the West Don River Watershed. As mentioned above, the SCS 12-hour storm
distribution is used for the analysis within the West Don River Watershed.

Table 3-2: Existing Conditions Flows for Roadway Area within West Don River

Watershed
Nodes / Peak Flow Rate (m?/s)

Catchments 2-year 5-year 10-year 25-year 50-year 100-year

135 0.078 0.116 0.141 0.174 0.198 0.234

140 0.081 0.115 0.139 0.168 0.196 0.222

420 (135+140) 0.158 0.231 0.280 0.342 0.394 0.456

145 0.218 0.299 0.365 0.438 0.493 0.550

425 (420+145) 0.377 0.530 0.645 0.780 0.887 1.006

155 0.038 0.055 0.066 0.080 0.091 0.102

160 0.034 0.047 0.057 0.068 0.078 0.087

430 (155+160) 0.072 0.102 0.123 0.149 0.169 0.189

150 0.397 0.515 0.601 0.699 0.774 0.849

180 0.036 0.054 0.067 0.082 0.094 0.107

185 0.030 0.041 0.051 0.062 0.070 0.079

445 0.065 0.095 0.118 0.144 0.164 0.186

165 0.036 0.054 0.065 0.080 0.091 0.103

170 0.035 0.048 0.057 0.069 0.079 0.087

450

(445+165+170) 0.136 0.197 0.240 0.293 0.334 0.376

190 0.048 0.068 0.086 0.105 0.119 0.134

195 0.048 0.071 0.086 0.105 0.120 0.135

455 0.096 0.139 0.172 0.210 0.238 0.269

458 (450+455) 0.232 0.335 0.412 0.503 0.573 0.645
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Nodes / Peak Flow Rate (m?s)

Catchments 2-year 5-year 10-year | 25-year | 50-year 100-year
205 0.062 0.089 0.114 0.140 0.160 0.181
210 0.058 0.082 0.103 0.126 0.144 0.162
460 0.120 0.171 0.217 0.266 0.305 0.344
215 0.042 0.058 0.071 0.085 0.095 0.107
220 0.042 0.061 0.074 0.09 0.102 0.115
470 0.084 0.119 0.145 0.175 0.197 0.221
225 0.062 0.086 0.106 0.128 0.145 0.162
230 0.049 0.068 0.081 0.100 0.112 0.126
475 0.111 0.154 0.187 0.228 0.257 0.287

480 (470+475) 0.195 0.272 0.332 0.402 0.454 0.508

3.2 Proposed Drainage Condition

Under the proposed (ultimate) conditions, Langstaff Road will be widened to 6-lane
urban cross-section between Weston Road and Dufferin Street. However, as noted in
Section 1, while the EA Study initially considered potential improvements to the
interchange at Highway 400 and Langstaff Road, following extensive consultation with
MTO, it was concluded that the planning of the improvements to the interchange will be
subject to a future corridor study due to the extended scope of work along the Highway
400 corridor. For the purpose of this Class EA Study, Langstaff Road at Highway 400
(i.e. overpass) is assumed as 4-lanes for the proposed condition assessments and it
also does not include any assessment related to Highway 400 access ramps. Drainage
assessment associated with the Highway 400 interchange will be developed as part of
the future corridor study.

The existing drainage pattern of the subwatershed will be maintained under the
proposed improvement works.

Exhibits 3-11 to 3-20 (included at the end of the report) illustrate the proposed
conditions drainage mosaics along the roadway which are prepared to estimate
localized runoff generated from the roadway. Storage pipe (super pipe) and dry SWM
pond facilities are provided at different locations to control the flows from the roadway to
the pre-development conditions or unit flows, whichever is applicable, for the receiving
storm sewers and watercourses.

The proposed drainage related works involve the following:

— A new culvert (LC1) at Station 4+390

— A dry SWM pond to control the peak flow based on the release rate of the Don
River subwatershed unit flow
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— A Wet SWM pond to control the peak flow based on the release rate of the Don
River subwatershed unit flow and to provide enhanced level of water quality
treatment

— Pipe storage pipe facilities for peak flow control

— Oil and grit separator units at the outlet of storage pipe facilities for runoff
quality control

— Infiltration galleries for water balance as a LID measure
— Other Drainage improvements as required

3.21 Proposed Drainage Along Langstaff Road

The following is considered for the roadway drainage of Langstaff Road between Jane
Street and the westerly study limit at Weston Road within the Humber River Watershed:

The major and minor system runoff from the roadway area west of Highway 400,
Catchments 105 and 110 will be collected via storm sewers. The runoff will be
controlled to the existing condition 10-year flow through a pipe storage system
(HSP-1A and HSP-1B) and the outflow from these storage pipes will be discharged
to the existing storm sewer that runs from Silmar Drive / Jevlan Drive as in existing
conditions and ultimately discharged to existing SWM Pond. Two OGS will be
provided at the outlet of the pipe storage systems for additional quality measures.

Between Highway 400 and Jane Street, both major and minor system runoff from
the roadway Catchments 115 and 120, as well as Catchments 125 and 130 will be
conveyed by storm sewers and will be controlled by a pipe storage system (HSP-2
and HSP-3). The runoff catchments on Langstaff Road between Millway Avenue
and Jane Street are draining towards Millway Avenue and it is proposed to be
diverted to the West towards Edgeley Blvd and a storage facility of HSP-3. Under
existing conditions, a 1200 mm diameter storm sewer runs westerly from Edgeley
Boulevard to Black Creek from the southside of Langstaff Road and discharges into
Black Creek uncontrolled in term of both quality and quantity. Therefore, the
proposed pipe storage system will control the flow from the post-development to the
pre-development level to maintain the existing drainage pattern. An OGS will be
provided downstream of the pipe storage system for the quality treatment of runoff.

The following is considered for the roadway drainage of Langstaff Road between Jane
Street and Dufferin Street within the West Don River Watershed:

The major and minor system runoff from the 2.70 ha roadway area east of Jane
Street, Catchments 135 and 140, will be collected via storm sewers. The runoff will
be controlled through a pipe storage (DSP-1) then discharged to a dry SWM facility
(DDP-1).

The major and minor system runoff from the 3.05 ha of Catchment 145 (including
pond area) and outflow flows from pipe storage DSP-1 will be conveyed by storm
sewers and will discharge to the dry SWM facility (DDP-1) located on the north-east
corner, at approximate Sta. 4+200, of the proposed overpass of Langstaff Road
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across CN MacMillan Rail Yard (on the west side of the yard). This SWM facility will
provide quantity control of peak flow based on the unit flow release rate

(Sub-basin 6) and the controlled outflow will be discharged to the upstream of
proposed Culvert LC1, located just east of Creditstone Road. An OGS will be
provided for quality control.

A detailed investigated has been carried out to confirm the drainage area draining to
proposed Langstaff Culvert (LC1). For this purpose, drainage boundary prepared for
the PCSWMM Hydrologic Model has been reviewed, conducted site visit to confirm
the drainage condition and collected the storm sewer information from the York
Region to determine the actual sewershed area since the area upstream of the
Langstaff Road is all developed.
Based on the storm sewer information received from York Region, as well as from
the information gathered from the site investigation in 14 June 2021, Exhibit 3-20
has been prepared which illustrates the drainage pattern of the area. This exhibit
illustrates the following:

— Catchment A does not completely drain to SWM Pond A. Only Area A1

drains to Pond A and remaining almost half of the area (Area A2) drains to

Pond B via Storm Sewer E. Controlled flow from Pond A is conveyed by

Storm Sewer A to the outlet point at West Don River as shown in Exhibit

3-20. Outflow from Pond B also discharges to the West Don River.

— Similarly, Catchment B is divided in three segments.

— Area B1 is drained by Storm Sewer A and outlets to the West Don
River.

— Runoff from Area B2 is conveyed by Storm Sewer C which runs
southerly along Creditstone Road and directed to SWM Pond C.

— Runoff from Area B3 is conveyed by Storm Sewer D which runs
southerly and discharged south of Langstaff Road and east of CN
MacMillan Rail Yard Access Road by a 1650 mm diameter storm
sewer. Therefore, Area B3, drainage area of 26.5 ha (Catchment 325)
contributes to Culvert LC1.

— Catchment C is divided into two segments.

— Runoff from Area C1 is conveyed by Storm Sewer C and directed to
SWM Pond C.

— Runoff from Area C2 is conveyed by Storm Sewer D which was
continued from Area B3 and discharges just south of Langstaff Road
as discussed above.

— Catchment D is divided into three segments.

— Runoff from Area D1 is conveyed by Storm Sewer B and directed to
SWM Pond B for runoff quality and quantity control.

— Runoff from Area D2 together with Area C2, total drainage area 21.7
ha (Catchment 300) contributes drainage to Culvert LC1.
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— Runoff from Area D3 is conveyed by existing culverts and channel to
Pond C as shown in Figure 2.

Therefore, as discussed above, Catchment 300 (drainage area 21.7 ha, Area
C2 +Area D2) and Catchment 325 (drainage area 26.5 ha, Area B3) contribute
runoff to Culvert LC1. The total drainage area draining to Culvert LC1 from the
northside of Langstaff Road will be 48.2 ha. These areas are drained by a
1650 mm diameter sewer (Storm Sewer D) and discharged south of Langstaff
Road and east of CN MacMillan Rail Yard Access Road. The outflow from this
storm sewer ultimately drains to SWM Pond C for runoff quality and quantity
control via existing ditch.

At Sta. 4+320, the new alignment of Langstaff Road crosses CN MacMillan Rail
Yard Access Road by a bridge. Due to this bridge crossing, it will not be
possible to convey the road runoff by a storm sewer from Sta. 4+670 westerly
to Sta. 4+295. Road runoff will be drained overland in this stretch of the
roadway and will be captured by catch basins just west of CN Access Road
Bridge and will be directed to dry SWM facility DDP-1. Because of this
constraint, it will not meet the minimum spread requirement. Therefore, during
the detailed design phase, it is recommended to explore the possibility of
utilizing the City of Vaughan SWM pond (SWM Pond C) located just south of
the CNR overpass so that road runoff can be conveyed by a storm sewer and
discharged into the SWM Pond C.

— A wet pond SWM pond facility (DWP-1) is proposed at the north-west corner of the
proposed overpass of Langstaff Road across the CN MacMillan Rail Yard and
Keele Street. This SWM facility will collect major and minor system runoff from
Catchments 150 (drainage area of 3.81 ha) and controls flows based on the Don
River unit flow release rate (Sub-basin 1). This wet SWM facility will provide an
enhanced level of quality treatment. The controlled outflow will be conveyed by a
storm sewer which will be connected to the existing storm sewer on the east side of
Keele Street and outlets to West Don River via existing outlet. This facility will be
overcontrolled to balance as much as possible the uncontrolled flow from
Catchments 155 and 160. Runoff from Catchments 155 and 160 will be conveyed
by storm sewer and discharged to the West Don River as in existing conditions.

— The major and minor system runoff from the new urbanized roadway including
Catchments 165, 170, 180 and 185 will be conveyed by storm sewers to a pipe
storage facility. This pipe storage facility (DSP-2) will control the flows based on the
Don River unit flow release (Sub-basin 5) and the controlled outflows will be
discharged to the downstream side of the bridge utilizing the existing outlet. Since
no quantity control is proposed for runoff from Catchments 155 and 160 this pipe
storage will also be over controlled to account for the uncontrolled flows. The quality
treatment for the catchment will be provided by an OGS before discharging to the
receiving watercourse.

— Due to the proposed overpass of GO Transit Barrie Line, runoff from Catchments
190 and 195 can not be directed to the existing outlet location, i.e. downstream of
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the West Don River Bridge. The major and minor system runoff from the roadway
area between the GO Transit Barrie Line and North Rivermede Road, i.e.
Catchments 190, 195, 205 and 210 will be discharged to two separate storage pipe
system (DSP-3A and DSP-3B). The storage pipe will control the combined flow
equivalent to the 10-year flow of Catchments 205 and 210 to maintain the existing
flow conditions at the outlet. The controlled outflow from the storage pipe will be
conveyed to the existing 1050 mm pipe that runs southerly between Connie
Crescent and north Rivermede Road (approximate Sta. 7+140) and conveys the
flow maintaining the existing drainage pattern.

— The major and minor system runoff from the new urbanized roadway of Catchment
215 and 220 will be conveyed by storm sewers and will discharge to a pipe storage
(DSP-4) located on the east side of Staffern Drive. This SWM facility will provide
quantity control of peak flow based on the unit flow release rate (Sub-basin 8A) and
the controlled outflow will be discharged to the downstream side of Langstaff Road
culvert at Westminster Creek. An OGS will be provided for runoff quality control.

— Similarly, runoff from Catchment 225 and 230 will be discharged to a pipe storage
facility (DSP-5) located to the west of Dufferin Street which will provide peak flow
control of the roadway runoff. This linear facility will control the flows based on the
Don River unit flow release rate (Sub-basin 8A) and the controlled outflow will be
discharged on the downstream of Langstaff Road culvert at Westminster Creek. An
OGS will be provided for quality control.

— Under existing conditions, the north side ditch located between Westminster Creek
and Dufferin Street used to convey the flow from the two existing storm sewers
(1650 mm dimeter and 750 mm diameter) from Dufferin Street. During the interim
4-lane scenario, the existing ditch will be maintained. For the ultimate 6-lane
scenario, to accommodate the widened road section, ditch section will be modified
with retaining wall along the side of Langstaff Road; however, the existing capacity
of the ditch will be maintained.

As per the survey information, the existing channel has a bottom width of 0.42 m,
side slope 2.67H:1V and channel slope 0.67%. Within the maximum allowable
depth of 1.0 m, the maximum capacity of the existing channel is 5.44 m3/s.

The proposed modification of the channel section includes 2.5H:1V side slope on
the north side and vertical wall on the side of Langstaff Road, bottom width 1.75 m
and channel slope 0.67% (existing). Within the maximum allowable depth of 1.0 m,
the maximum capacity of the channel would be 5.46 m®/s.

The analysis of existing and proposed channel is provided in Appendix E.

3.2.2 Proposed Conditions Hydrologic Modelling

As noted in Section 2.3, the hydrologic assessments of the roadway corridor were
carried out using the SCS 12-hour and AES 12-hour storm distributions.
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For the proposed Langstaff Road Improvements preliminary design study, a Visual
OTTHYMO hydrologic model is developed to estimate the localized runoff generated
from the roadway and to calculate storage requirements to control flows from the
widened road sections to the pre-development levels or unit flow release rate to ensure
that there will be no impact to the overall watershed hydrology due to the road widening.

The hydrologic parameters for proposed conditions, VISUAL OTTHYMO schematics
and output files for post-development conditions are included in Appendix B. In the
preliminary design as part of the EA Study, an initial abstraction (la) value of 2 mm is
used for the proposed conditions hydrological analysis. As TRCA requires 1 mm of
initial abstraction for impervious area, it is recommended to use 1 mm value of la during
the detailed design phase.

Table 3-3 summarizes the results of the proposed conditions hydrologic modelling for
the road corridor located within the Humber River Watershed. The analysis is based on
the AES 12-hour storm distribution.
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Table 3-3:

Proposed Conditions Flows for Roadway Area within Humber River

Watershed
Peak Flow Rate (m?/s)
Nodes / Catchments (AES 12-hour)
2-year | 5-year 10-year 25-year 50-year 100-year

105 0.069 0.094 0.111 0.133 0.149 0.166

520 (HSP-1A) 0.050 0.075 0.091 0.110 0.124 0.139
110 0.067 0.091 0.108 0.129 0.144 0.161

525 (HSP-1B) 0.048 0.073 0.087 0.106 0.120 0.135
115 0.041 0.055 0.066 0.079 0.089 0.100

120 0.055 0.074 0.087 0.104 0.116 0.129

410 (115+120) 0.095 0.130 0.154 0.183 0.205 0.229
510 (HSP-2) 0.056 0.067 0.074 0.081 0.084 0.087
125 0.100 0.136 0.16 0.19 0.212 0.235

130 0.096 0.129 0.151 0.178 0.199 0.219

405 (125+130) 0.196 0.265 0.311 0.368 0.411 0.454
505 (HSP-3) 0.171 0.227 0.261 0.288 0.306 0.325
420 (510+505) 0.226 0.293 0.334 0.369 0.389 0.411

Table 3-4 summarizes the results of the proposed conditions hydrologic modelling for
the road corridor located within the West Don River Watershed. The analysis is based
on the SCS 12-hour storm distribution.

Table 3-4: Proposed Conditions Flows for the Roadway Area within West Don
River Watershed
Peak Flow Rate (m3/s)
Nodes / (SCS 12-hour)
Catchments 2-year 5-year 10-year 25-year 50-year 100-year
135 0.144 0.188 0.22 0.258 0.285 0.317
140 0.121 0.160 0.188 0.220 0.246 0.274
420 (135+140) 0.265 0.348 0.408 0.478 0.531 0.590
530 (DSP-1) 0.012 0.028 0.039 0.044 0.048 0.052
145 0.251 0.337 0.403 0.479 0.536 0.611
425 (420+145) 0.261 0.348 0.415 0.498 0.565 0.653
512 (DDP-1) 0.028 0.052 0.064 0.074 0.080 0.086
155 0.057 0.075 0.087 0.102 0.113 0.124
160 0.045 0.058 0.068 0.079 0.087 0.096
430 (155+160) 0.102 0.133 0.155 0.181 0.200 0.220
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Peak Flow Rate (m?/s)
Nodes / (SCS 12-hour)

Catchments 2-year 5-year 10-year 25-year 50-year 100-year

150 0.399 0.517 0.603 0.700 0.776 0.851

515 (DWP-1) 0.008 0.009 0.010 0.010 0.011 0.011

440 (430+515) 0.108 0.140 0.163 0.189 0.209 0.229

180 0.045 0.064 0.077 0.093 0.105 0.118

185 0.039 0.052 0.063 0.076 0.085 0.094

445 0.084 0.116 0.141 0.169 0.190 0.212

165 0.052 0.070 0.084 0.099 0.111 0.123

170 0.045 0.059 0.068 0.080 0.088 0.097

450 0.182 0.245 0.293 0.348 0.389 0.431

520 (DSP-2) 0.016 0.019 0.020 0.021 0.022 0.022

190 0.059 0.081 0.099 0.119 0.134 0.150

195 0.069 0.093 0.11 0.131 0.147 0.162

455 0.128 0.174 0.209 0.250 0.280 0.312

555 (DSP-3A) 0.026 0.055 0.080 0.112 0.135 0.158

205 0.096 0.129 0.152 0.181 0.203 0.225

210 0.084 0.112 0.133 0.157 0.177 0.196

460 0.180 0.241 0.285 0.338 0.38 0.421

525 (DSP-3B) 0.074 0.103 0.136 0.173 0.201 0.228

465 (555+525) 0.010 0.156 0.216 0.285 0.336 0.386

215 0.054 0.072 0.085 0.100 0.111 0.122

220 0.052 0.073 0.086 0.104 0.117 0.130

470 0.106 0.144 0.171 0.204 0.228 0.252

535 (DSP-4) 0.010 0.011 0.012 0.015 0.017 0.020

225 0.062 0.086 0.106 0.128 0.145 0.162

230 0.054 0.073 0.087 0.106 0.119 0.134

475 0.116 0.159 0.193 0.234 0.263 0.296

540 (DSP-5) 0.022 0.026 0.028 0.032 0.037 0.041

480 (535+540) 0.032 0.037 0.041 0.047 0.054 0.061

As discussed in Section 3.2.1, Catchment 300 (drainage area 21.7 ha) and Catchment
325 (drainage area 26.5 ha) contribute runoff to Culvert LC1. In addition to this flow,
runoff from Catchment 350 as well as outflow from Dry Pond DDP-1 also drain to this
culvert. For the external area (Catchments 300, 325 and 350) PCSWMM hydrologic
modelling is used to determine the flow in which the parameters are taken from the Don
River PCSWMM model. The outflow from the dry pond is added to the flow from these
catchments to generate the overall flow for Culvert LC1.
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The proposed conditions peak flow for the new Culvert LC1, located just east of

Creditstone Road, Station 4+390 is summarized in Table 3-5.

Table 3-5: Proposed Conditions Flows for Culvert LC1
Flows (m?®s)
Catchment
2-year 5-year | 10-year | 25-year | 50-year | 100-year

300, 325 and 350

(PCSWMM) 1.326 1.782 2.086 2.464 2.817 3.128
Outflow from DDP-1

(HYD 512, (Table 3-4) 0.028 0.052 0.064 0.074 0.080 0.086
Flow to Culvert LC1 1.351 1.834 2.150 2.538 2.897 3.214

Table 3-6 provides a comparison of flows between existing and proposed conditions
within the Humber River watershed with the SWM facility in-place.

Table 3-6: Comparison of Pre- and Post-Development Flows within the Humber
River Watershed
o 12-hour AES Storm Flows (m?/s)
Description NHYD
2-year | 5-year | 10-year | 25-year | 50-year |100-year
Existing Conditions (Ex) 105 0.065 | 0.090 0.107 0.129 0.145 0.162
Proposed — Uncontrolled 105 0.069 | 0.094 0.111 0.133 0.149 0.166
Proposed with Pipe
Storage HSP-1A (Pr) 520 0.050 | 0.075 0.091 0.110 0.124 0.139
Difference (Pr - Ex) -0.015 | -0.015 | -0.016 -0.019 -0.021 -0.023
Existing Conditions (Ex) 110 0.060 | 0.084 0.100 0.121 0.136 0.153
Proposed— Uncontrolled 110 0.067 | 0.091 0.108 0.129 0.144 0.161
Proposed with Pipe
Storage HSP-1B (Pr) 525 0.048 | 0.073 0.087 0.106 0.120 0.135
Difference (Pr - Ex) -0.13 | -0.012 -0.011 -0.013 -0.015 -0.016
Existing (Includes
Catchments 115, 120, 420 0.236 | 0.329 0.399 0.483 0.547 0.611
125 and 130) (Ex)
Proposed — Uncontrolled
(Includes Catchments 420 0.291 0.393 0.463 0.550 0.614 0.680
115, 120, 125 and 130)
Proposed with SWM
FacilityPipe Storage 420 0.226 | 0.293 0.334 0.369 0.389 0.411
HSP-2 and HSP-3 (Pr)
Difference (Pr - Ex) -0.010 | -0.036 | -0.065 -0.114 -0.158 -0.200
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Table 3-7 provides a comparison of flows between existing and proposed conditions
within the Don River watershed with the SWM facility in-place.

Table 3-7: Comparison of Pre- and Post-Development Flows within the Don

River Watershed

Description NHYD

12-hour SCS Storm Flows (m?/s)

2-year

5-year | 10-year |25-year |50-year

100-year

Existing Conditions

(Includes Catchments 135, 140 425 | 0.377 | 0.530 0.645 0.780 | 0.887 1.006
and 145) (Ex)

Proposed - Uncontrolled

(Includes Catchments 135, 140 425 | 0.516 | 0.685 0.811 0.957 | 1.067 1.202
and 145)

Proposed with SWM Facility Dry

pond DDP-1 (Pr) 512 | 0.028 | 0.052 0.064 | 0.074 | 0.080 0.086
Difference (Pr - Ex) -0.349 | -0.478 | -0.581 | -0.706 | -0.807 | -0.920
Unit Flow Sub-basin 6 0.019 | 0.036 0.052 | 0.066 | 0.078 | 0.094
Difference (Pr — Unit Flow) 0.009 | 0.016 0.012 | 0.006 | 0.002 | -0.008
Existing (Ex)

(Includes Catchments 150) 150 | 0.397 | 0.515 0.601 0.699 | 0.774 0.849
Proposed — Uncontrolled

(Includes Catchments 150) 150 | 0.399 | 0.517 0.603 | 0.700 | 0.776 0.851

Proposed with SWM Facility

Pond DWP-1 (over controlled to 545 508 | 0.009 | 0.010 | 0.010 = 0.011 | 0.011

account the uncontrolled flows of

Catchments 155 and 160) (Pr)

Difference (Pr - Ex) -0.389 | -0.506 | -0.591 | -0.689 | -0.763 | -0.838
Unit Flow Sub-basin 1 0.013 | 0.020 0.026 | 0.031 | 0.044 0.055
Difference (Pr — Unit Flow) -0.005 | -0.011 | -0.016 | -0.021 | -0.033 | -0.044
Existing (Includes Catchments

165, 170, 180 and 185) (Ex) 450 | 0.136 | 0.197 0.240 | 0.293 | 0.334 0.376
Proposed - Uncontrolled 0.266 | 0.361 0.434 0.517 | 0.579 0.643
Proposed with Pipe Storage

system DSP-2 (Pr) 520 | 0.016 | 0.019 0.020 | 0.021 | 0.022 0.022
Difference (Pr - Ex) -0.120 | -0.178 | -0.220 | -0.272 | -0.312 | -0.354
Unit Flow Sub-basin 1 0.008 | 0.016 0.022 | 0.028 | 0.034 0.04

Difference (Pr — Unit Flow) 0.008 | 0.003 | -0.002 | -0.007  -0.012 | -0.018
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12-hour SCS Storm Flows (m?/s)

Description NHYD 2-year | 5-year | 10-year |25-year |50-year |100-year
Existing (Includes Catchments
205 and 210) (Ex) 460 | 0.120 | 0.171 0.217 | 0.266 | 0.305 0.344
Proposed — Uncontrolled
(Includes Catchments 190, 195 465 | 0.308 | 0.415 0.494 | 0.588 | 0.660 0.733
and 205 and 210)
Proposed with Pipe Storage
systems DSP-3A and DSP-3B
(Pr) 465 | 0.010 | 0.156 0.216 | 0.285 | 0.336 0.386
(Control to 10-year flow)
Difference (Pr - Ex) -0.110 | -0.015 | -0.001 | 0.019 | 0.031 0.042
Existing (Includes Catchments
215, 220, 225 and 230) (Ex) 480 | 0.195 | 0.272 0.332 | 0.402 | 0.454 0.508
Proposed — Uncontrolled
(Includes Catchments 215, 220, | 480 | 0.032 | 0.304 0.365 | 0.438 | 0.491 0.548
225 and 230)
Proposed with Pipe Storage
system DSP-5 (Pr) 480 | 0.032 | 0.037 0.041 0.047 | 0.054 0.061
Difference (Pr - Ex) -0.163 | -0.235 | -0.291 | -0.355 | -0.400 | -0.447
Unit Flow Sub-basin 8A 0.013 | 0.025 0.035 | 0.045 | 0.054 0.065
Difference (Pr — Unit Flow) 0.019 | 0.012 0.006 | 0.002 | 0.000 | -0.004

Municipal Class Environmental Assessment Study — Langstaff Road from Weston Road to Highway 7

Project No. 16M-01457-01
The Regional Municipality of York

WSP

December 2021

Page 27




4 HYDRAULIC ANALYSIS

As noted in previous sections, the study area lies within the watersheds of the Humber
River (Black Creek tributary) and Don River (West Don River and Westminster Creek).
There are three watercourses that cross Langstaff Road within the study area at three
locations: Black Creek (tributary of Humber River), West Don River (tributary of Don
River) and Westminster Creek (tributary of West Don River).

The widening of Langstaff Road is not expected to have a direct impact to the Black
Creek crossing and Westminster Creek crossing. Therefore, only the existing conditions
water levels are provided for these crossings.

4.1 Black Creek Crossing

Black Creek, a tributary to the Humber River, flows through the western portion of the
study area, in a north to south direction. Black Creek crosses Langstaff Road within the
existing interchange with Highway 400 by a 3-cell concrete culvert, whereby the creek
flows through a wide ditch with wetland vegetation.

The existing culvert at Langstaff Road consists of a 3-cell culvert, the size of each is
2.4 m span x 2.4 mrise x 60 m long. All three cells are of equal size.

A HEC-RAS model and the floodplain map (Sheet No. 13C) was received from the
TRCA for this watercourse.

Table 4-1 provides the existing conditions flow for Black Creek Culvert at Langstaff
Road which is extracted from the HEC-RAS model.

Table 4-1: Flow for Black Creek Culvert at Langstaff Road

Storm Event 2-Year | 5-Year | 10-Year | 25-Year | 50-Year | 100-Year | Regional

Flow (m?/s) 3.07 4.07 4.85 5.93 6.83 7.62 47.8

Tables 4-2 illustrates the hydraulic performance assessment of the existing Black Creek
Culvert at Langstaff Road.
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Table 4-2: Hydraulic Performance Analysis of Existing Black Creek Culvert at
Langstaff Road
Structure Description .
(Upstream Face, Section 46.392) 50-Year 100-Year Regional
. 3-cell, 24 m 3-cell, 24 m 3-cell, 2.4 m
Clear Opening
span each span each span each
Water Surface Elevation (m) 203.60 203.76 206.54
Energy Grade Line Elevation (m) 203.63 203.78 206.55
Top of Road Elevation at Low Point (m) 2115 2115 211.5
Upstream Invert Elevation (m) 202.5 202.5 202.5
Top of Road Freeboard (Minimum) 7.90 7.74 4.96
Top of Road Freeboard (Desired) 7.87 7.72 4.95
Soffit Elevation (Upstream) 204.90 204.90 204.90
Flood Depth ((H/D Ratio) 0.15 0.17 0.56

Results provided in Table 4-2 show that the existing culvert meets all hydraulic
requirements. The Regional Storm does not overtop Langstaff Road.

The road widening is not expected to directly impact this culvert; therefore, the
proposed conditions hydraulic assessment is not carried out.

The existing conditions hydraulic analysis output for the Black Creek culvert is provided

in Appendix C.

4.2 West Don River Crossing

The West Don River is the west branch of the Don River which flows in a south-
southeasterly direction towards Lake Ontario and crosses Langstaff Road
approximately 200 meters east of Keele Street. The location of the existing bridge on
Langstaff Road is shown in Figure 1.

The existing West Don River bridge at Langstaff Road has a size of 11.4 m span x

2.25 m rise. This bridge is also identified as Bowes Bridge. Downstream of the Langstaff
Road crossing, the river crosses through the newly constructed 3-span GO Transit
Barrie Line bridge (total span length 32 m from center of the abutments).

It is identified that the proposed widening of Langstaff Road will require a replacement
of the existing West Don River crossing.
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A Technical Memorandum was submitted to the TRCA on May 28, 2020, which
documented the hydraulic assessment undertaken to determine the need of the bridge
replacement and the sizing of the replacement bridge to reduce the potential impacts to
the West Don River water levels. TRCA has given consensus on the hydraulic
assessment memorandum on June 15, 2020. All the details of the memorandum are
included in this report.

WSP has reviewed HEC-RAS hydraulic modelling data (Basin 5) received from TRCA
for the West Don River. The model does not include the new GO Transit Barrie Line
crossing located downstream of Langstaff Road crossing, which was recently
constructed. In consultation with TRCA, WSP has used the model prepared in 2015 for
Metrolinx which included the newly constructed GO Transit Barrie Line crossing
structure at the West Don River and the model is further updated for the Langstaff Road
crossing.

4.2.1 Flow Update on Hydraulic Model

The Don River hydrology model has been updated by using the new PCSWMM
hydrological model which was approved by TRCA in 2019. Based on this update, the
flows in the HEC-RAS model of West Don River, Basin 5, is required to be updated.
Table 4-3 summarizes the flows at the node points related to the hydraulic model and
also provides a comparison with the previous flows. As per the “read-me first” note
provided with the model, the 2-year to the 100-year flows are based on the existing
condition with controlled scenario; and the Regional Storm flow is based on future
conditions with the uncontrolled scenario.

Table 4-3:  Summary of Flows for the West Don River HEC-RAS Model

HEC- Flow (m?3/s)
Flow | pas | Hydrol
Node i yarology 2-year | 5-year | 10-year| 22 50- 100- | pegional
Section y y y year year year g
5.53 2019 5.89 7.83 9.04 10.55 | 12.69 | 15.60 198.16
Flows
5.3 2004
5.53 9.47 13.86 17.75 | 28.48 | 36.72 | 44.26 110.88
Flows
5.44 2019 10.32 | 13.25 14.82 | 16.70 | 18.87 | 21.08 252.81
Flows
C346 5004
5.44 Flows 1215 | 17.04 | 2250 | 33.16 | 42.22 | 50.26 252.39
5.43 2019 11.20 | 14.39 16.21 | 18.42 | 20.93 | 23.42 259.19
Flows
J584 5004
5.43 Flows 12.15 | 17.04 | 2250 | 33.16 | 42.22 | 50.26 252.39
2019
1272/ 5.21 Flows 11.43 | 14.67 16.74 | 18.98 | 21.45 | 24.08 259.19
0584 | 554 2004 | 4459 | 2081 | 26.91 | 36.81 | 47.82 | 62.78 | 28253
Flows
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Flow HEC- Flow (m?/s)
Node SRAt\'S Fydrology 2-year | 5-year | 10-year 25 | 50- 1 100- Regional
ection year | year | year
5.155 legivgs 14.49 | 18.33 | 20.78 | 23.55 | 26.60 | 30.07 | 293.08
5.1
5.155 leg‘aé 16.90 | 24.63 | 31.38 | 40.51 | 5351 | 7550 | 313.13
5.00 2019 1 5037 | 26.16 | 30.41 | 35.81 | 40.95 | 46.62 | 365.39
79 Flows
5.00 2004 | 4590 | 24.63 | 31.38 | 40.51 | 5351 | 7550 | 313.13
Flows
50.44 2019 089 | 1.18 | 137 | 1.61 | 1.84 | 234 | 27.60
Flows
4159 2004
50.44 192 | 287 | 349 | 622 | 899 | 1426 | 2017
Flows
2019
50.30 167 | 227 | 266 | 316 | 360 | 442 | 36.24
Flows
4216 2004
50.28 300 | 448 | 547 | 973 | 14.06 | 22.31 | 3155
Flows
2019
50.20 263 | 307 | 334 | 380 | 456 | 522 | 62.64
Flows
J612 2004
50.20 2 475 | 710 | 867 |1542|17.05| 3536 | 50.02
owSs
2019
50.10 272 | 319 | 3.46 | 394 | 471 | 5.42 | 6327
Flows
8.1 2004
50.10 525 | 785 | 958 |17.05|17.91 | 39.10 | 55.30
Flows

As per Table 4-3, the 2019 frequency storm flows (2-year to 100-year) are lower than
the 2004 flows; however, the 2019 Regional storm flow is higher in most cases.

At Node J272, the Regional Storm flow, as per the PCSWMM hydrological model, is
255.52 m3/s which is less then that of the upstream Node J584. Therefore, for
HEC-RAS Section 5.21, the 2-year to the 100-year flows are based on Node J272 and
the Regional storm flow is based on the Node J584 to get the conservative result.

4.2.2 Existing Conditions Hydraulic Analysis of Bowes Bridge

The HEC-RAS hydraulic model Basin 5 was obtained from TRCA. This model does not
include the newly constructed bridge at GO Transit Barrie Line which is located just
downstream of the Langstaff Road crossing. In consultation with TRCA, WSP used the
model prepared in 2015 for Metrolinx which included the newly constructed GO Transit
Barrie Line crossing structure and the model is further updated by adding additional
cross-sections upstream of the Langstaff Road based on new survey information. The
updated “Basin5_ExRev2_Apr2020” model is considered the existing conditions model
for the hydraulic modelling of the Langstaff Road crossing.

The following updates are included for the existing conditions hydraulic modelling:
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— Three sections 5.425, 5.43 and 5.435 are added on the upstream of Langstaff
Road to properly reflect the topography.

— Existing road profile of Langstaff Road is updated in the model per available
survey information.

— Section 5.39 on the downstream is removed as it appears to be too close to
Section 5.40 and affecting the proposed conditions modelling.

The hydraulic performance summary of the existing bridge structure is provided in
Table 4-4. The low point elevation of the existing road is 199.45 m and located
approximately 50 m east of the existing bridge. The lowest point of the soffit of the
existing bridge is 198.45 m.

Table 4-4: Hydraulic Performance Analysis of Existing Bowes Bridge

(At Upssttrrlja;t;rlia[c):?,csrg:ttlizﬂ 5.41) S0-Year 100-vear Regional
Clear opening (m) 11.40 11.40 11.40
Water Surface Elevation (m) 196.69 196.77 200.55
Energy Grade Line Elevation (m) 196.88 196.97 200.63
Top of Road Elevation at Low Point (m) 199.45 199.45 199.45
Top of Road Freeboard (Minimum) (m) 2.76 2.68 -1.10
Top of Road Freeboard (Desired) (m) 2.57 2.45 n/a
Soffit Elevation (Upstream) (m) 198.45 198.45 198.45
Soffit Clearance (m) 1.76 1.68 n/a

The results provided in Table 4-4 show that the existing bridge meets the freeboard
requirement for the 100-year storm event; however, the Regional Storm overtops
Langstaff Road by 1.10 m. The existing bridge also meets the soffit clearance
requirement of 1.0 m for the 100-year storm event.

4.2.3 Proposed Conditions Hydraulic Analysis of Bowes Bridge

Under proposed conditions, Langstaff Road will be widened to six lanes with a
Multi-Use Path (MUP) on both sides of the bridge. To accommodate the widened road
and to improve the flooding conditions upstream of Langstaff Road, the existing
structure is proposed to be replaced by a new 30 m (clear perpendicular opening) single
span bridge. For the proposed conditions model, the revised existing conditions model
is further updated to reflect the proposed bridge. Two immediately upstream cross-
sections 5.41 and 5.42 will be removed to accommodate the widened road. The
updated “Basin5_Pr_Opt4_Apr2020” model is considered as the proposed conditions
model for the hydraulic modelling of the Langstaff Road crossing. A comparison of
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hydraulic modelling results between the existing conditions and proposed conditions is
provided in Table 4-5.

The results in Table 4-5 illustrates that:

— The proposed bridge has a positive impact to the upstream water levels. The
water levels decreased for the 2-year to the 100-year flows and for the
Regional Storm flow upstream of the structure. The 50-year water level, the
100-year design water level and the Regional Storm water level decreased by
0.24 m, 0.26 m and 0.31 m, respectively.

— The decrease in water level extends approximately 1.0 km upstream. The
water levels are close to the existing conditions upstream of Section 5.45.

— At the downstream face of the structure, water levels are very close to existing
conditions and further downstream, the proposed conditions water levels are
the same as the existing conditions water levels.

Table 4-5: Comparison of Hydraulic Modelling Results
Exis_ti_ng Propp;ed Comparison
_c Conditions Conditions
o 2 Profile Flow | W.S. FIOV\_/ W. S Flovy W. S. FIOV\_/
TS (m®s) | Elev. | Velocity | Elev. | Velocity | Elev. | Velocity
n (m) (m/s) (m) (m/s) (m) (m/s)
(A) (B) ©) (D) (C-A) (D-B)
5.47 2 Year 5.89 | 198.23 1.52 198.22 1.53 -0.01 0.01
5.47 5 Year 7.83 | 198.33 1.66 198.33 1.67 0.00 0.01
547 | 10 Year | 9.04 | 198.38 1.75 198.38 1.76 0.00 0.01
547 | 25Year | 10.55 | 198.42 1.93 198.42 1.92 0.00 -0.01
547 | 50 Year | 12.69 | 198,50 | 2.03 198.49 2.06 -0.01 0.03
5.47 | 100 Year | 1560 | 198.58 | 2.16 198.57 2.19 -0.01 0.03
5.47 | Regional | 198.16 | 201.06 1.94 201.05 1.95 -0.01 0.01
5.46 2 Year 5.89 | 197.64 1.15 197.65 1.13 0.01 -0.02
5.46 5 Year 7.83 | 197.76 1.24 197.76 1.23 0.00 -0.01
546 | 10 Year | 9.04 | 197.82 1.28 197.82 1.27 0.00 -0.01
546 | 25Year | 10.55 | 197.93 1.25 197.92 1.27 -0.01 0.02
546 | 50 Year | 12.69 | 197.98 1.38 198.00 1.34 0.02 -0.04
5.46 | 100 Year | 15.60 | 198.07 1.49 198.09 1.45 0.02 -0.04
5.46 | Regional | 198.16 | 200.90 | 2.31 200.88 2.32 -0.02 0.01
5.45 2 Year 5.89 | 196.92 1.58 196.90 1.63 -0.02 0.05
5.45 5 Year 7.83 | 197.04 1.66 197.02 1.72 -0.02 0.06
545 | 10 Year | 9.04 | 197.10 1.73 197.08 1.80 -0.02 0.07
545 | 25Year | 10.55 | 197.18 1.72 197.15 1.86 -0.03 0.14
545 | 50 Year | 12.69 | 197.27 1.70 197.23 1.84 -0.04 0.14
545 | 100 Year | 15.60 | 197.34 1.79 197.29 1.96 -0.05 0.17
5.45 | Regional | 198.16 | 200.73 1.67 200.72 1.68 -0.01 0.01
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Exis_ti_ng Prop'o_sed Comparison
- Conditions Conditions
§ i profile | Flow | W.S. Flow W. S Flow W. S. Flow
xS (m®s) | Elev. | Velocity | Elev. | Velocity | Elev. | Velocity
o (m) (m/s) (m) (m/s) (m) (m/s)
A | ® © ® | €A | ©B)
5.44 2 Year 10.32 | 196.90 0.46 196.89 0.47 -0.01 0.01
5.44 5 Year 13.25 | 197.03 0.53 197.01 0.54 -0.02 0.01
5.44 10 Year | 14.82 | 197.09 0.56 197.06 0.57 -0.03 0.01
5.44 25 Year | 16.70 | 197.15 0.59 197.13 0.60 -0.02 0.01
5.44 50 Year | 18.87 | 197.23 0.62 197.19 0.64 -0.04 0.02
5.44 | 100 Year | 21.08 | 197.30 0.65 197.26 0.68 -0.04 0.03
5.44 | Regional | 252.81 | 200.70 1.44 200.68 1.44 -0.02 0.00
5.435 2 Year 10.32 | 196.81 0.87 196.79 0.91 -0.02 0.04
5.435 5 Year 13.25 | 196.92 0.95 196.89 0.99 -0.03 0.04
5435 | 10 Year | 14.82 | 196.98 0.99 196.94 1.04 -0.04 0.05
5435 | 25Year | 16.70 | 197.04 1.03 197.00 1.08 -0.04 0.05
5435 | 50 Year | 18.87 | 197.11 1.06 197.06 1.13 -0.05 0.07
5.435 | 100 Year | 21.08 | 197.18 1.09 197.11 1.18 -0.07 0.09
5.435 | Regional | 252.81 | 200.65 1.47 200.63 1.48 -0.02 0.01
543 2 Year 11.20 | 196.70 0.62 196.65 0.70 -0.05 0.08
543 5 Year 14.39 | 196.83 0.64 196.76 0.71 -0.07 0.07
5.43 10 Year | 16.21 | 196.89 0.65 196.82 0.73 -0.07 0.08
543 25 Year | 18.42 | 196.96 0.67 196.89 0.74 -0.07 0.07
5.43 50 Year | 20.93 | 197.04 0.68 196.95 0.76 -0.09 0.08
543 | 100 Year | 23.42 | 197.12 0.69 197.02 0.78 -0.10 0.09
5.43 | Regional | 259.19 | 200.64 1.05 200.63 1.06 -0.01 0.01
5.425 2 Year 11.20 | 196.51 0.99 196.26 1.47 -0.25 0.48
5.425 5 Year 14.39 | 196.64 1.06 196.41 1.46 -0.23 0.40
5425 | 10 Year | 16.21 | 196.70 1.11 196.48 1.48 -0.22 0.37
5425 | 25Year | 18.42 | 196.78 1.15 196.56 1.52 -0.22 0.37
5425 | 50 Year | 20.93 | 196.87 1.18 196.63 1.56 -0.24 0.38
5.425 | 100 Year | 23.42 | 196.96 1.20 196.70 1.61 -0.26 0.41
5.425 | Regional | 259.19 | 200.60 1.45 200.29 2.54 -0.31 1.09
5.405 | Langstaff Road Bridge
5.40 2 Year 11.20 | 196.18 1.15 196.18 1.02 0.00 -0.13
5.40 5 Year 14.39 | 196.34 1.25 196.35 1.08 0.01 -0.17
5.40 10 Year | 16.21 | 196.42 1.32 196.43 1.12 0.01 -0.20
5.40 25 Year | 18.42 | 196.49 1.41 196.50 1.18 0.01 -0.23
5.40 50 Year | 20.93 | 196.55 1.52 196.57 1.26 0.02 -0.26
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Exis_ti_ng Prop'o_sed Comparison
- Conditions Conditions
§ 2 | profile | Flow | W.S. | Flow W.S Flow W. S. Flow
xS (m®s) | Elev. | Velocity | Elev. | Velocity | Elev. | Velocity
@ (m) (m/s) (m) (m/s) (m) (m/s)
(A) (B) ©) (D) (C-A) (D-B)
540 | 100 Year | 23.42 | 196.61 1.62 196.64 1.33 0.03 -0.29
5.40 | Regional | 259.19 | 199.89 2.85 199.89 2.81 0.00 -0.04
5.38 2 Year 11.20 | 195.99 1.32 195.99 1.32 0.00 0.00
5.38 5 Year 14.39 | 196.18 1.34 196.18 1.34 0.00 0.00
5.38 10 Year | 16.21 | 196.26 1.37 196.26 1.37 0.00 0.00
5.38 25Year | 18.42 | 196.33 1.43 196.33 1.43 0.00 0.00
5.38 50 Year | 20.93 | 196.40 1.50 196.40 1.50 0.00 0.00
5.38 | 100 Year | 23.42 | 196.46 1.55 196.46 1.55 0.00 0.00
5.38 | Regional | 259.19 | 199.93 1.51 199.93 1.51 0.00 0.00

The hydraulic performance summary of the proposed bridge structure is provided in
Table 4-6. The proposed road profile is raised in the proximity of the bridge to avoid

flooding of Langstaff Road during the Regional Storm flow. The proposed road low point

elevation after the improvement is 200.40 m. The lowest point of the soffit for the
proposed bridge is 199.10 m.

Table 4-6: Hydraulic Performance Analysis of Proposed Bowes Bridge
(At Upssttrr‘é(;tﬂrﬁa[iees,g'eﬂttm 5.41) >0-vear 100-Year Regional
Clear opening (m) 30.0 30.0 30.0
Water Surface Elevation (m) 196.63 196.70 200.29
Energy Grade Line Elevation (m) 196.76 196.83 200.56
Top of Road Elevation at Low Point (m) 200.40 200.40 200.40
Top of Road Freeboard (Minimum) 3.77 3.70 0.11
Top of Road Freeboard (Desired) 3.64 3.57 n/a
Soffit Elevation (Upstream) (m) 199.10 199.10 n/a
Soffit Clarence (m) 2.47 2.40 n/a

The results provided in Table 4-6 show that the proposed replacement bridge meets the
freeboard and soffit clearance requirements for the 100-year storm event. The road low
point for the Langstaff Road profile will be raised to 200.40 m to avoid overtopping by
the Regional Storm.
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The results conclude that the proposed 30 m single span bridge is hydraulically
efficient and meets all the hydraulic performance requirements. The Regional Storm is
not expected to overtop Langstaff Road. The proposed general arrangement drawing of
the Langstaff Road Bridge at West Don River (Bowes Bridge) is shown in Exhibit 4-1,
included at the end of the report before appendices.

The hydraulic analysis outputs for existing and proposed conditions for the West Don
River Bridge and Langstaff Road (Bowes Bridge) are provided in Appendix C.

424 Regional Flood Line Map of West Don River

Regional Flood Line maps and HEC-RAS cross-section locations for the West Don
River at Langstaff Road location are prepared as per the April 2020 hydraulic modelling
update and included in Exhibits 4-2 and 4.3. The existing and proposed conditions
flood line maps are based on the updated 2019 flows for Don River. The maps illustrate
the following:

— The Existing Regional Flood Line is based on the updated existing conditions
model with new sections at the Langstaff Road bridge location and the newly
constructed GO Transit Barrie Line bridge.

— Future Regional Flood Line is based on the proposed 30 m span bridge at
Langstaff Road and the proposed profile raise.

— The map also incorporates the Regional water levels based on the new bridge
at GO Transit Barrie Line, located downstream of Bowes Bridge. The general
arrangement drawing of West Don River Bridge at GO Transit Barrie Line is
also included in this report.

— The map also shows the Regional Flood Line (Old), which is approximately drawn

from the Floodplain Map provided by TRCA and represents the Regional Flood Line
before the GO Transit Barrie Line construction in 2015 / 2016.

4.3 Westminster Creek Crossing

Westminster Creek is within the West Don River Watershed. It is a small and mainly
channelized warm water creek which flows north to south and crosses Langstaff Road
approximately 300 meters west of Dufferin Street. This creek originates approximately
2.8 km north of Langstaff Road. Roadside ditches of Langstaff Road from both east and
west side drain to this creek. Westminster Creek crosses Langstaff Road by a 2-cell
each 3.7 m span x 1.8 m rise concrete box culvert.

This is a tributary of the West Don River and this tributary confluence to the West Don
River approximately 1.4 km south of Langstaff Road just north of Highway 7.

The HEC-RAS model for Basin 5 also includes Westminster Creek. The flows at
Westminster Creek were also updated based on the updated Don River hydrology
model by using the new PCSWMM hydrological model. Based on this update, the flows
in the HEC-RAS model of Basin 5 for Westminster Creek tributary were updated.
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The hydraulic analysis memo submitted to the TRCA on May 28, 2020 also includes
flows and HEC-RAS cross-section locations where the flows are to be applied. It is
relevant to include a portion of Table 4-3, which shows the updated flows for

Westminster Creek, as shown in Table 4.7 below.

Table 4-7: Summary of Flows for the HEC-RAS Model at Westminster Creek
Tributary
HEC- Flow (m3/s)
Flow 1 2As | Hydrol
Node ' yarelogy 2-year | 5-year | 10" 25- 50- 1 100- | pogional
Section y y year | year | year | year 9
50.44 2019 0.89 1.18 1.37 1.61 1.84 2.34 27.60
Flows
J159 5004
50.44 1.92 2.87 3.49 6.22 8.99 14.26 20.17
Flows
50.30 2019 1.67 2.27 2.66 3.16 3.69 4.42 36.24
Flows
J216 5004
50.28 3.00 4.48 547 973 | 14.06 | 22.31 31.55
Flows
50.20 2019 | 563 | 307 | 334 | 380 | 456 | 522 | 6264
Flows
J612 5004
50.20 4.75 7.10 8.67 1542 | 17.05 | 35.36 50.02
Flows
50.10 2019 272 | 319 | 346 | 394 | 471 | 542 | 6327
Flows
8.1 2004
50.10 5.25 7.85 9.58 17.05 | 17.91 | 39.10 55.30
Flows

The hydraulic performance summary of the existing culvert structure is provided in

Table 4-8. The low point elevation of the existing road is 204.41 m and located
approximately 25 m east of the existing culvert.
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Table 4-8: Hydraulic Performance Analysis of Existing Westminster Creek

Culvert
Structure Description .
(At Upstream Face, Se(F:)tion 50.18) 50-Year 100-vear Regional
: 2-cell 3.7 m 2-cell 3.7m 2-cell 3.7m

Clear opening (m)

span span span
Water Surface Elevation (m) 200.44 200.50 204.60
Energy Grade Line Elevation (m) 200.49 200.56 204.66
Top of Road Elevation at Low Point (m) 204.41 204.41 204.41
Top of Road Freeboard (Minimum) 3.97 3.91 -0.19
Top of Road Freeboard (Desired) 3.92 3.85 n/a
Relief Flow Depth (Maximum Depth over n/a n/a 0.19
roadway)
Top of Road Flow Velocity (m/s) n/a n/a 0.50
Relief Flow (Velocity x Depth) n/a n/a 0.09
Flood Depth (HW/D Ratio) 0.49 0.52 n/a

Note: The hydraulic model has considered twin 3.6 m span, which is likely to consider the opening area
reduction due to the hunch of the culvert

The total span of the culvert is more than 6.0 m, therefore, the design flow for the
culvert is 100-year.

The results provided in Table 4-8 show that the existing culvert meets the freeboard
and Headwater over Depth requirement for the 100-year storm event.

The Regional Storm overtops Langstaff Road by 0.190 m. However, it meets the relief
flow depth (less than 0.30 m) and relief flow (less than 0.8 m?/s) requirements.

The proposed road widening is not expected to impact this culvert, therefore proposed
conditions analysis is not carried out. The proposed road profile has also maintained the
same low point elevation as the existing profile.

The existing conditions hydraulic analysis output for Westminster Creek culvert is
provided in the Appendix C.

4.4 West Don Tributary Culvert (LC1) Crossing

The design standards for the hydraulic assessment of culverts are based on the MTO
HDDS (February 2008), discussed in Section 2.1. The CulvertMaster hydraulic
modelling tool was used to estimate the headwater depth and to assess the hydraulic
capacity of the proposed Culvert LC1 at the proposed connection of Langstaff Road
from Creditstone Road to Keele Street Station 4+390.

The CulvertMaster modelling software was selected because it has the following
capabilities:

— Evaluates inlet and outlet-controlled headwater depths
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— Implements the procedures recommended by the MTO
— Simulates the hydraulic performance of culverts based on user-specified flows

— Considers variable tailwater depths based on either outlet channel geometry or
user specified depth discharge rating curves

CulvertMaster requires the peak design flow, culvert shape and material (Manning'’s ‘n’),
the upstream and downstream culvert invert elevations, the inlet conditions

(e.g. headwall, projecting), and the tailwater conditions. When this input is provided,
CulvertMaster generates the water elevation at the inlet of the culvert (i.e. headwater).

In accordance with MTO Standard WC-1, the 50-year storm was used as the design
storm and the 100-year storm was used as an additional check storm for all culverts.
The CulvertMaster model input includes the design and check flows, which were
calculated using the hydrological assessment in Section 3.2.2. The hydraulic analysis
involves comparing the headwater elevation to the elevation at which water would spill
onto the highway to determine if the existing culvert meets the applicable freeboard and
flood depth criterion. Table 4-9 summarizes hydraulic assessment result of Culvert LC1.

Currently, there is no survey information available in the vicinity of Culvert LC1 and CN
MacMillan Rail Yard. The elevation of Langstaff Road near CN MacMillan Rail Yard
Access Road is close to 108 m. Based on the revised flows, the proposed size for
Culvert LC1 is 2.40 m span x 1.50 m rise, which will give HWL of 206.24 m and 206.30
m for the 50-year and 100-year storm events, respectively. Therefore, the flooding
impact in the vicinity of the culvert is not expected; however, it is recommended to
review the flooding impact with detailed survey in the vicinity of Culvert LC1 during the
detailed design phase of the CN MacMillan Rail Yard overpass design, and if required,
culvert size will be revised accordingly during the detailed design.

CulvertMaster output files for the existing culverts are included in Appendix C.
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Table 4-9: Hydraulic Performance Evaluation of Proposed Culvert within the West Don River Watershed

Headwater Velocit
Culvert Parameters Spill Flow (m3/s) Elevation, HGL (m/s)y
Culvert | Chainage | Culvert Size and EIevF;tion (m)
e ™ type Inlillgrt Ian/eSrt Length (m) Design | Check 50-yr | 100-yr | 50-yr | 100-yr
(m) (m) (m) (50-yr) | (100-yr)
2.4 and Jevlan m

LC1 4+390 span x 1.5 mrise | 205.35 | 205.10 68 219.50 2.897 3.214

206.24 | 206.30 | 2.35 2.43
Concrete Box
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5 FLUVIAL GEOMORPHOLOGY

Fluvial geomorphological assessment for the Langstaff Road Municipal Class
Environmental Assessment Study was carried out by GeoMorphix Ltd. The details of the
geomorphological assessments are included in the Geomorphological Erosion and
Meander Belt Width Assessment Report, which was submitted by GeoMorphix in June
2017. The report is included in Appendix D. The text below, which is extracted from the
geomorphology report, provides some key recommendations for reference.

Culvert crossings are evaluated in the context of limiting or mitigating impact to
creek form and function. Crossings should achieve the following:

— Address potential channel migration

— Maintain sediment transport processes for frequent storm events

— Provide a span that is respectful of potential future channel erosion / migration
— Maintain velocity differentials through the culvert for frequent storm events

— Be placed away from actively migrating meanders

— Be placed along a stable and straight length of channel at a perpendicular
angle to the watercourse.

Given these considerations, for Black Creek and Westminster Creek, we
recommend the existing crossing spans of 7.2 m and 6.8 m, respectively, be
maintained at a minimum. The current crossing sizes are appropriate as both
streams are straight and armoured with gabion baskets and/or concrete meshing,
and therefore are not expected to migrate laterally. Furthermore, the crossings are in
good condition and fully encompass the existing average channel bankfull widths.

With regards to the West Branch of Don River, present channel alignment did not
suggest any further planimetric adjustment towards the road. We recommend the
current crossing span of 11 m be improved upon to a minimum of 15 m in width. The
additional 4 m would provide a buffer against any potential erosion issues to the
crossing footings, as the channel currently contacts both walls of the existing
crossing. The addition of an overbank buffer would also permit passage for
terrestrial wildlife beneath Langstaff Road.

It is important to note that further amendment to the recommended crossing spans is
possible. In the case where only a portion of the suggested width can be provided
due to other design considerations (e.g., the presence of subsurface infrastructure or
the shallowness of the road), the incorporation of channel bioengineering may also
help to reduce a given crossing span while maintaining channel form and function.
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6 STORMWATER MANAGEMENT

6.1 Overview

The proposed improvement of Langstaff Road will result in an increase in impervious
area compared to the existing land use. Increased pavement areas as a result of the
widened road are proposed to be addressed by stormwater quality treatment and
quantity control measures designed according to the requirements for the West Don
River and Humber River in their respective watersheds. Runoff from the new urbanized
roadway will be conveyed by a new storm sewer system located within the road right-of-
way.

Storage BMPs such as wet pond and dry pond can be effective in providing combined
quality treatment and/or quantity control where drainage areas are sufficient, and space
is available. Storage pipe system can be effective for a small drainage area and in the
case of unavailability of space for other storage BMPs.

Within the study area, runoff from the proposed roadway will ultimately discharge to the
existing watercourses via storm sewers. The roadway areas result in a significant
increase in impervious area which eventually will result in a larger potential for erosion,
flood risk, and water quality degradation along the receiving watercourses. Therefore,
road runoff needs to be treated before discharging into the receiving watercourses.

The overall objective of the stormwater management plan is to implement measures to
enhance the quality of runoff, satisfy the quantity control targets will be provided for post
to pre-development control, and to reduce erosion potential. Under existing drainage
conditions there is no stormwater management measure in place within the study area.

The following sections discuss the proposed stormwater management strategy for the
Langstaff Road improvements.

6.2 Impact of the Proposed Roadway

The proposed road improvement of Langstaff Road will increase runoff from the road
corridor due to an increase in impervious areas.

Table 6-1: provides a comparison of impervious area under existing and proposed
conditions. The proposed conditions impervious calculation is based on ultimate 6-lane
widening. The table also shows the peak flow increase due to the increase in
impervious areas within the ROW.

As shown in the table below, due to increase in imperviousness, the 100-year peak flow
increases up to 24% from existing along Langstaff Road. Therefore, to reduce the
impacts of sediment loading as well as increased peak flow into the receiving
watercourses, stormwater management measures are required for runoff quality and
quantity control. The proposed measures are discussed in Section 6.3.
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Table 6-1:

Impervious Area Comparison

Road Area within ROW
@)
?,F’* Stati Total Existing Proposed Increase in o 10§é);iar
= ation ota Impervious | Impervious | Impervious 0
3 (From - | Area Area Area (ha) Increase Flow
g To) (ha) Increase
ha) | % |(ha)| %

105 | 1451010 | 163 | 0.99 | 061 | 1.12 | 0.69 0.13 13 2%
110 2+188 | 149 | 0.85 | 0.57 | 1.04| 0.70 0.19 23 5%
115 | 2+188to | 1.00 | 0.46 | 0.46 | 0.63 | 0.63 0.17 37 8%
120 2+664 | 124 | 071 | 057 |091| 0.73 0.20 28 8%
125 | o4g64t0 | 227 | 1.20 | 0.53 | 1.75| 0.77 0.54 45 12%
130 3+465 | 208 | 1.06 | 0.51 | 1.71| 0.82 0.64 61 15%
135 | 3446510 | 143 | 0.56 | 0.39 | 1.41| 0.99 0.85 152 35%
140 3+974 | 127 | 066 | 052 | 1.16 | 0.91 0.50 76 23%

3+974 to
145 | “ 760y | 305 | 1.89 | 062 | 2.3 | 0.76 0.41 21 11%

4+690 to .
150 sa790 | 381 | 358 | 0.94 |362| 0.95 0.04 1 0.20%
155 | 5479010 | 0-53 | 0.24 | 0.45 | 0.49 | 0.93 0.25 107 22%
160 6+048 | 046 | 026 | 056 | 0.44 | 0.95 0.18 70 22%
165 | g+04810 | 060 | 0.24 | 04 |043| 0.72 0.19 80 19%
170 6+305 | 043 | 025 | 057 | 042 | 098 0.18 72 11%
180 | g+3051t0 | 0-65 | 0.21 | 0.33 | 0.34 | 0.52 0.12 58 10%
185 6+544 | 047 | 023 | 048 | 034 | 0.72 0.11 50 19%
190 | g+54410 | 086 | 0.36 | 0.42 | 0.49 | 0.57 0.13 36 12%
195 | 6+889 | 079 | 0.33 | 042 [059| 0.75 0.26 79 20%
205 | g+8891to | 1.10 | 0.42 | 0.38 | 0.85| 0.77 0.43 103 24%
210 7+360 | 096 | 042 | 044 |0.75| 0.78 0.33 77 21%
215 | 7436010 | 0.58 | 0.33 | 0.57 | 0.47 | 0.81 0.14 42 14%
220 | 7620 | 065 | 0.30 | 0.46 | 0.43| 0.66 0.13 43 13%
225 | 7462010 | 090 | 0.48 | 0.53 | 0.48 | 0.53 0.00 0 0%
230 7+938 | 070 | 0.40 | 0.57 | 046 | 0.66 0.06 16 6%
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6.3 Proposed SWM Strategy

The proposed stormwater management strategy will consist of pipe storage systems
and SWM dry pond to control peak flow as well as oil and grit separators for quality
control. Table 6-2 summarizes the proposed SWM strategy for the Langstaff Road
widening within the study limit. The details of the proposed SWM facilities are provided

in Section 6.3.1.
Table 6-2:

SWM Strategy for the Roadway Runoff

Road Area within ROW (ha)

Runoff Quality and
Quantity Control

Quantit Qualit Comments
From To Total | Paved Contro?/ Contrgl
Area Area
By By
Humber River Watershed
Directed to | Runoff from Catchments 105
Existing | and 110 will be controlled by
Pipe Storm two separate pipe storage
1+510 | 1.805 1.63 1.13 Storage Sewer at | systems. The post development
(HSP-1A) Silmar flow is controlled to the 10-year
Drive and | existing conditions level to

Jevlan connect into existing storm
Drive. Two | sewer system. The out flow

OGS from the storage system further
(OGS 1 & | directed to existing SWM Pond.

Pipe 2) for
1+805 | 2+190 1.58 1.11 Storage additional
(HSP-1B) quality
measure.
Runoff from roadway area
(Catchments 115 and 120) is
, OGS-3-1is | conveyed by storm sewer and
Pipe downstrea | peak flow is controlled by a pipe
2+190 | 2+660 2.24 1.53 Storage
(HSP-2) m of HSP- | storage system to fthe pre-

2 and development condition. An OGS
0OGS-3-2is | is provided at the outlet of pipe
downstrea | storage.

m of HSP- | Runoff from roadway area
3. From | (Catchments 125 and 130) is
, those OGS | conveyed by storm sewer and
24660 | 3+460 435 345 StPlpe it goes peak flow is controlled by a pipe
' ' (H%rs_g?)e) through | storage system to the pre-
0GS-3 development condition. An OGS
is provided at the outlet of pipe
storage.

Municipal Class Environmental Assessment Study — Langstaff Road from Weston Road to Highway 7

Project No. 16M-01457-01
The Regional Municipality of York

WSP
December 2021
Page 44




Road Area within ROW (ha)

Runoff Quality and
Quantity Control

From

To

Total
Area

Paved
Area

Quantity
Control
By

Quality
Control
By

Comments

Don River Waters

hed

3+460

3+975

2.70

2.57

Pipe
Storage
(DSP-1)

Outflow
from Pipe
Storage is
directed to
Proposed
Dry Pond

Runoff from Catchment 135
(including pond area) and 140 is
conveyed by proposed storm
sewers and discharged to the
proposed pipe storage system
DSP-1.

3+975

4+690

3.05

1.89

Dry SWM
Pond
DDP- 1

0GS-+4

The controlled outflow from pipe
storage DSP-1 and runoff from
Catchment 145 (including dry
pond area) are conveyed by
proposed storm sewers and
discharged to the proposed dry
SWM Pond DDP-1. Outflows
from the SWM facility will be
controlled based on the Don
River unit flow release rate and
discharged to the upstream side
of the proposed Culvert LC1.

4+690

5+790

3.81

3.62

Wet Pond
SWM
Pond

DWP-1

Wet SWM
Pond

Runoff from Catchment 150 is
conveyed by proposed storm
sewers and discharged to the
proposed wet SWM Pond
DWP-1. Outflows from the
SWM facility will be controlled
based on the Don River unit
flow release rate and
discharged to the West Don
River utilizing existing outlet.
Some overcontrol will be
provided to compensate
uncontrolled flow from
Catchments 155 and 160.

5+790

6+000

0.99

0.93

OGS-5

No peak flow control is provided
for Catchments 155 and 160.
Overcontrol is provided in wet
Pond DWP-1 and pipe storage
system DSP-2. Quality control
is provided by OGS-4 to provide
quality control for Catchments
155 and 160.
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Road Area within ROW (ha)

Runoff Quality and
Quantity Control

Total | Paved Quantity Quality Comments
From To Control Control
Area Area
By By
Flows from Catchment 165, 170,
180 and 185 will be controlled
based on the Don River unit
release rate flow by a pipe storage
system DSP-2. This pipe storage
Pipe also provides some overcontrol to
6+00 6+545 2.15 1.53 Storage 0GS-6 account for the uncontrolled flow
(DSP-2) from Catchments 155 and 160. An
OGS will be provided before
discharging to the watercourse.
Outflow from the OGS is directed
to the downstream end of the West
Don River Bridge.
Pipe Runoff from Catchment 190 and
6+545 6+890 1.65 1.08 Storage OGS-7 195, 205 and 210 are conveyed by
(DSP-3A) storm sewers and directed to two
separate proposed pipe storage
systems DSP-3A and DSP-3B to
control peak flows to the10-year
Pipe level (ethéi\;aIent Ctottme flov;/ 205
generated from Catchments
6+890 7+360 2.06 1.60 (ggf_]gg) 0GS-8 and 210 under existing conditions).
Outflows from the SWM facility will
be directed to a 1050 mm (42”)
diameter existing trunk storm
sewer.
Runoff from Catchments 220 and
215 will be controlled by a pipe
Pipe storage system DSP-4 based on
7+360 7+620 1.23 0.89 Storage 0GS-9 the Don River unit flow release rate
(DSP-4) before discharging to Westminster
Creek. An OGS will be provided for
quality treatment.
Runoff Catchments 225 and 230
will be controlled by pipe storage
Pipe system DSP-5 based on the Don
7+620 7.940 1.60 0.94 Storage 0GS-10 River unit flow release rate before
(DSP-5) discharging to Westminster Creek.
An OGS will be provided for quality
treatment.
6.3.1 Proposed SWM Facilities

The following section discusses in detail of the proposed SWM facilities. It includes
three pipe storage systems within Humber River watershed (HSP), two dry SWM ponds
in the West Don River watershed (DDP) and five pipe storage systems within the West

Don River watershed (DSP).
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Stage Storage Analysis of Proposed SWM facilities are included in Appendix E.

1. Pipe Storage HSP-1A and HSP-1B:

Two underground Pipe Storage Systems HSP-1A and HSP-1B, are proposed on
Langstaff Road to control the flow from Catchments 105 and 110, respectively. The both
pipe storage facilities will control the peak flows from post- to 10-year pre-development
level. The outflow from the Pipe Storage facilities HSP-1A and HSP-1B will be directed
to the existing storm sewer which runs southerly from Langstaff Road via Silmar Drive
and Jevlan Drive. The HSP-1A and HSP-1B facilities will service 3.21 ha of right-of-way
area of Langstaff Road. Two oil and grit separators (OGS-1 and OGS-2) will be
provided before discharging into the existing storm sewer for additional quality measure.

Following are the features of these pipe storage systems:

— They will be two separate 90 m long and 2400 mm x 1200 mm concrete box
storage pipe, which will be installed at slope 0.20%. The outlet invert of
HSP-1A and HSP-1B will be approximately 204.12 m and 205.35 m,
respectively. The inverts are estimated only and depending upon the invert of
the existing connecting sewer, the invert, width and length of the pipe storage
facility can be adjusted during the detailed design phase.

— The controlling features for the HSP-1A consist of a 100 mm diameter orifice at
an invert elevation of 204.12 m and a 250 mm diameter orifice at invert
elevation of 204.91 m.

— The controlling features for the HSP-1B consist of a 100 mm diameter orifice at
an invert elevation of 205.35 m and a 250 mm diameter orifice at invert
elevation of 206.14 m.

— The 10-year storage volume for HSP-1A and HSP-1B will be approximately
257 m3 and 252 m?3 while the 10-year WSL will be approximately 205.31 m and
206.52, respectively.

2. Pipe Storage HSP-2:

An underground Pipe Storage System HSP-2, is proposed on Langstaff Road to control
the flow from Catchments 115 and 120. The pipe storage facility will control the peak
flows from post- to pre- development levels before discharging to the downstream of the
Black Creek culvert at Langstaff Road. The facility will service 2.24 ha of right-of-way
area of Langstaff Road. An OGS will be provided (OGS-3) before discharging the
outflow to Black Creek. An additional OGS (OGS-3-1) is going to be added directly
downstream of pipe storage HSP-2.

Following are the features of this pipe storage system:

— It will be a 180 m long and 3000 mm x 1200 mm concrete box storage pipe
which will be installed at slope 0.20%. The estimated inlet and outlet inverts of
pipe storage will be 204.81 m and 204.44 m, respectively, which need to
confirm and adjusted during the detailed design phase.
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— The controlling features consist of a 200 mm diameter orifice at an invert
elevation of 204.44 m and a 310 mm diameter orifice at invert elevation of
205.51 m.

— The 100-year storage volume for this facility will be approximately 640 m? and
the 100-year WSL will be approximately 205.62 m.

3. Pipe Storage HSP-3:

An underground Pipe Storage System HSP-3, is proposed on Langstaff Road to control
the flow from Catchments 125 and 130. The pipe storage facility will control the peak
flows from post- to pre- development level condition before discharging to the
downstream of the Black Creek culvert at Langstaff Road. The facility will service

4.35 ha of right-of-way of Langstaff Road. OGS-3 will provide quality treatment of
controlled runoff from HSP-2 and HSP-3 before discharging the outflows to Black
Creek. An additional OGS (OGS-3-2) is going to be added directly downstream of pipe
storage HSP-3.

The outflow from the Pipe Storage facility HSP-2 and HSP-3 will be discharged to Black
Creek downstream of Langstaff Road culvert from the existing outlet.

Following are the features of this pipe storage system:

— It will be a 220 m long and 3000 mm x 1200 mm box concrete storage pipe at
slope 0.20%. The estimated inlet and outlet inverts of pipe storage will be
204.44 m and 204.00 m, respectively, which need to confirm and adjusted
during the detailed design phase.

— The controlling features consist of a 160 mm diameter orifice at an invert
elevation of 204.00 m and a 400 mm diameter orifice at invert elevation of
204.35.

— The 100-year storage volume for this facility will be approximately 792 m3 and
the 100-year WSL will be approximately 205.20 m.

4. Pipe Storage DSP-1:

An underground Pipe Storage System DSP-1, is proposed by the oversized storm
sewers on Langstaff Road to control the flow from Catchments 135 and 140 before
discharging to dry SWM pond DDP-1. The facility will service 2.70 ha of the right-of-way
area of Langstaff Road.

Following are the features of this pipe storage system:

— It will be a twin 3000 mm x 1200 mm concrete box pipe, 222 m long and which
will be installed at slope of 0.10%. The estimated inlet and outlet inverts of the
pipe storage will be 208.20 m and 207.98 m, respectively, which need to
confirm and adjusted during the detailed design phase.

— The controlling features consist of an 82 mm diameter orifice at an invert
elevation of 207.98 m and a 170 mm diameter orifice at an invert elevation of
208.73 m.

Municipal Class Environmental Assessment Study — Langstaff Road from Weston Road to Highway 7 WSP
Project No. 16M-01457-01 December 2021
The Regional Municipality of York Page 48



— The 100-year storage volume for this facility will be approximately 1598 m?3 and
the 100-year WSL will be approximately 209.18 m.

— The outlet of the storage pipe will be connected to the dry SWM pond DDP-1 to
further control the flow as per the unit flow release rate of Don River.

5. Dry SWM Pond DDP-1:

This dry pond will be located on the northside of the proposed Langstaff Road overpass
across CN MacMillan Rail Yard, approximately between St. 4+200 and St. 4+300 and
provide the peak flow control of roadway Catchments 145 and outflow from the pipe
storage DSP-1 based on the unit flow release rate of Don River Sub-basin 6. An OGS
(OGS-4) will be provided at the inlet before discharging into the dry pond to reduce the
frequency of pond maintenance.

Following are the control features of the SWM pond:

— The outflow from the SWM facility will discharge to the upstream of the
proposed Culvert LC1 crossing at Langstaff Road. The outlet pipe from the
pond will be a 450 mm diameter pipe and 1200 mm control maintenance hole
configured with two 80 mm and 180 mm diameter orifice at elevations
205.60 m and 206.65 m, respectively.

— The pond will have 3H:1V side slope. The 100-year storage volume for this
pond will be approximately 1898 m?3 and the 100-year water surface elevation
(WSL) will be 207.70 m.

— Approximately 76 m long retaining wall is required on the south-west side of the
pond to maintain the roadway grading. The top elevation of the retaining wall
will be 211.50 m.

— An overflow weir has been set at an elevation of 208.00 m to function during
large rainfall events. The weir will have a 1.2 m crest width with 5H:1V side
slopes.

— The outflow from the SWM facility will be discharged to the upstream side of
proposed Culvert LC1.

6. Wet SWM Pond DWP-1:

A wet SWM facility is proposed on the north-east corner of proposed Langstaff Road /
CN MacMillan Rail Yard overpass and Keele Street intersection, at approximate Sta.
5+535 to 5+640. The facility will provide the peak flow control of roadway Catchment
150 based on the unit flow release rate of Don River Sub-basin 1. Pond DWP-1 will
service a total roadway area of 3.81 ha of Catchment 150 with an approximate
imperviousness of 88%. The SWM pond will provide an enhanced level of quality
treatment of road runoff. Outflow from the SWM pond will be connected to the existing
storm sewer of Langstaff Road just east of Keele Street and will be discharged to West
Don River the utilizing existing outlet. An OGS (OGS-5) will also be provided before
discharging the outflow to the West Don River after collecting the runoff from
uncontrolled Catchments 150 and 160.
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Following are the features of the SWM pond:

— The require permanent pool volume is about 1000 m3. The provided permanent
pool volume is above 3000 m3. The permanent pool elevation will be
approximately 206.40 m and bottom of the pond will 205.30 m, which provides
a depth of permanent pool as 1.10 m.

— The outflow from this SWM facility will discharge to the West Don River
tributary crossing Langstaff Road west of Keele Street. The outlet pipe from the
pond will be a 450 mm diameter pipe and 1200 mm control maintenance hole
configured with 80 mm diameter orifice at elevations 206.40 m.

— The pond will have 3H:1V side slopes and bottom elevation of 205.30 m. A
0.30 m freeboard is considered above the 100-year pond level.

— The SWM facility will be used to provide over control of the peak flows as much
as possible to balance the controlled flow from Catchments 155 and 160.

— The 100-year storage volume for this facility will be approximately 3004 m? and
the 100-year WSL will be approximately 207.20 m.

7. Pipe Storage DSP-2:

An underground Pipe Storage System DSP-2, is proposed by the oversized storm
sewers on Langstaff Road to control the flow from Catchments 165, 170, 180 and 185.
The storage pipe will be slightly overcontrolled to account for the uncontrolled flows of
Catchments 155 and 160. The pipe storage facility will control the peak flows based on
the unit flow release rate of Don River Sub-basin 5 before discharging to the
downstream end of the West Don River Bridge. The facility will service 2.15 ha of right-
of-way area of Langstaff Road. An OGS (OGS-6) will be provided before discharging
the outflow to West Don River.

Following are the features of this pipe storage system:

— It will be a twin 3000 mm x 1200 mm concrete box pipe, 160 m long and which
will be installed at slope 0.20%. The estimated inlet and outlet inverts of the
pipe storage will be 197.90 m and 197.58 m, respectively, which need to
confirm and adjusted during the detailed design phase.

— The controlling features consist of a 100 mm diameter orifice at an invert
elevation of 197.58 m and a 400 mm diameter orifice at invert elevation of
198.70 m.

— The 100-year storage volume for this facility will be approximately 1152 m3 and
the 100-year WSL will be approximately 198.78 m.

— An existing outlet structure will be used to discharge the controlled flow to the
West Don River.

8. Pipe Storage DSP-3A and DSP-3B:

Two underground Pipe Storage Systems DSP-3A and DSP3-B, are proposed on
Langstaff Road to control the flow from Catchments 190, 195, 205 and 210. The pipe
storage facility will control the peak flows equivalent to the 10-year pre-development
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flow of Catchments 205 and 210 to maintain the existing conditions flow rates before
connecting to the 1050 mm (42”) diameter existing storm sewer (as per existing contract
DWG.77-104-9 & 77-104-8) which is located between Connie Crescent and North
Rivermede Road and runs southerly from Langstaff Road. A thorough investigation of
connection feasibility to the existing storm sewer is recommended at the detailed design
stage. The facility will service 3.72 ha of right-of-way area of Langstaff Road. Two OGS
units (OGS-7 and OGS-8) will be provided before discharging the outflow from these
SWM systems to the existing storm sewer for additional quality measure.

Following are the features of pipe storage systems DSP-3A and DSP3-B:

— Pipe Storage Systems DSP-3A and DSP3-B will be 2400 mm x 1200 mm
concrete box storage pipe with 125 m and 130 m long, respectively, and which
will be installed at slope 0.20% for both SWM facilities. The estimated inlet and
outlet inverts of the pipe storage DSP-3A will be 202.00 m and 201.76 m,
respectively and for DSP3-B, the estimated inverts will be 202.76 m and
202.50 m, respectively. These inverts need to confirm and adjusted during the
detailed design phase.

— The controlling features for the DSP-3A consist of a 115 mm diameter orifice at
an invert elevation of 301.76 m and a 250 mm diameter orifice at invert
elevation of 202.67 m.

— The controlling features for the DSP-3B consist of a 205 mm diameter orifice at
an invert elevation of 205.50 m and a 270 mm diameter orifice at invert
elevation of 203.41 m.

— The 10-year storage volume for this DSP-3A will be approximately 346 m® and
the 10-year WSL will be approximately 202.95 m.

— The 10-year storage volume for this DSP-3B will be approximately 361 m® and
the 10-year WSL will be approximately 203.67 m.

9. Pipe Storage DSP-4:

An underground Pipe Storage System DSP-4, is proposed on Langstaff Road to control
the flow from Catchments 220 and 215. The pipe storage facility will control the peak
flows based on the unit flow release rate of Don River Sub-basin 8A before discharging
to the downstream end of the Westminster Creek culvert. The facility will service

1.23 ha of right-of-way area of Langstaff Road. An OGS (OGS-9) will be provided
before discharging the outflow to Westminster Creek.

Following are the features of this pipe storage system:

— It will be a twin 2400 mm x 1200 mm box concrete storage pipe, 110 m long
and at a 0.20% slope. The estimated inlet and outlet inverts of the pipe storage
will be 202.65 m and 202.43 m, respectively, which need to confirm and
adjusted during the detailed design phase.
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The controlling features consist of an 80 mm diameter orifice at an invert
elevation of 202.43 m and a 140 mm diameter orifice at invert elevation of
203.54 m.

The 100-year storage volume for this facility will be approximately 632 m3 and
the 100-year WSL will be approximately 203.52 m.

10.Pipe Storage DSP-5:

An underground Pipe Storage System DSP-5, is proposed on Langstaff Road to control
the flow from Catchments 225 and 230. The pipe storage facility will control the peak
flows based on the unit flow release rate Don River Sub-basin 8A before discharging to
the downstream end of the Westminster Creek culvert. The facility will service 1.23 ha
of right-of-way of Langstaff Road. An OGS (OGS-10) will be provided before
discharging the outflow to Westminster Creek.

Following are the features of this pipe storage system:

6.3.2

It will be twin 2400 mm x 1200 mm box concrete storage pipe, 111 m long and
at slope 0.20%. The inlet and outlet inverts of the pipe storage will be 202.27 m
and 202.05 m, respectively.

The controlling features consist of a 123 mm diameter orifice at an invert
elevation of 202.05 m and a 230 mm diameter orifice at invert elevation of
203.13 m.

The 100-year storage volume for this facility will be approximately 553 m? and
the 100-year WSL will be approximately 203.25 m.

Oil and Grit Separators

Oil and grit separators (OGS) are provided for the quality control at the outlet point of
the pipe storage systems.

OGS-1 and OGS-2 will be provided at the outlet of Pipe Storage systems
HSP-1A and HSP-1B near Silmar Drive before discharging to the existing
storm sewer.

OGS-3 will be provided at the outlet of Pipe Storage systems HSP-2 and
HSP-3 at approximate Sta. 2+500 before discharging to the downstream of the
Black Creek culvert. OGS-3-1 and OGS-3-2 are directly downstream from the
Pipe storage systems HSP-2 and HSP-3. The location and full details will be
addressed during the detail design. Runoff will go through OGS-3-1 and OGS-
3-2 first before going through OGS-3.

OGS-4 will be provided at the inlet of Dry SWM Pond (DDP-1) at approximate
Sta. 4+220 before discharging into the proposed dry pond (DDP-1) to reduce
the amount of maintenance.

OGS-5 will be provided at approximate Sta. 5+980 at the storm sewer that
conveyed runoff from Pond (DWP-1) and Catchments 155 and 160 before
discharging to the West Don River.
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— OGS-6 will be provided at the outlet of Pipe Storage systems DSP-2 at
approximate Sta. 6+1040 before discharging to the downstream of the West
Don River bridge at Langstaff Road.

— OGS-7 and OGS-8 will be provided at the outlet of Pipe Storage systems
DSP-3A and DSP-3B at approximate Sta. 7+110 and 7+130 before directing to
the existing 1050 mm (42”) trunk storm sewer.

— OGS-9 will be provided at the outlet of Pipe Storage DSP-4 at approximate
Sta. 7+605 before discharging to the downstream end of the Westminster
Creek culvert.

— OGS-10 will be provided at the outlet of Pipe Storage DSP-5 at approximate
Sta. 7+640 before discharging to the downstream end of the Westminster
Creek culvert.

It is understood that OGS will not provide enhanced level of quality treatment; however,
due to urbanization and property constraints, other treatment train approaches are not
practically feasible. In some cases, the existing storm sewer drains to existing SWM
facilities which provide additional quality measure (west of Highway 400, outflow from
dry pond DDP-1 to SWM Pond C via Culvert LC1 and proposed one wet SWM facility
DWP-1) for the enhanced level of quality treatment. Detailed sizing of OGS will be
carried out during the detailed design phase.

6.4 Water Balance and Low Impact Development Measures

The water balance requirement is to retain a minimum of 5 mm of runoff from the site.
Most of the proposed roadway will have an urban section with storm sewer systems to
convey storm runoff. Therefore, it is not feasible to retain 5 mm of runoff at every
section of the proposed roadway. However, measures will be provided wherever
feasible using infiltration galleries and exfiltration trenches. Infiltration galleries are
subject to soils and groundwater table conditions.

The Preliminary Geotechnical Investigation Report prepared by Thurber Engineering
Limited was reviewed for the borehole information to find potential the depth of
groundwater table. In one location, i.e. east of Creditstone Road, Sta 4+160, the
groundwater table is located approximately 2.0 m below the ground surface. In this
section of the road, an infiltration gallery is not feasible, as there will be not enough
clearance. In other locations, groundwater table was not encountered within the
borehole depth of 3.7 m, which will provide above 1.0 m separation from the bottom of
infiltration galleries to the groundwater table. It is recommended to further review on the
seasonally high groundwater table and adjust the depth of infiltration gallery accordingly
during the detailed design phase. A table of subsurface soil conditions and depth of
groundwater table based on Preliminary Geotechnical Investigation Report. This table is
included in Appendix E of this report.

Based on the preliminary assessment, proposed LID measures may potentially be
located within the boulevard between the multi-use path and cycle track. Table 6-3
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provides the potential LID measures which will be further investigated during the
detailed design phase.
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Table 6-3: SWM Strategy for the Roadway Runoff
Pronosed Volume for
, P 5mm Size of Proposed | Provided
Catchment | Drainage LID
ID Runoff LID Features Volume*
ID Area (ha) Features/ : 3
C Retention |(m)x W (m) x D (m) (m?)
omment B
. . (m )
1GO1 105 163 Infiltration 815 40X 15%1.0 24.0
Gallery
1G02 110 149 Infiltration 745 50 x1.5 x 1.0 30.0
Gallery
IGo3 | 115 1.00 Infiltration 50.0 100x 1.5 1.0 24.0
Gallery
1G04 120 1.24 Infiltration 62.0 40x15x1.0 24.0
Gallery
IG05 40x1.5x1.0
IG06 Infiltration 42x1.5x1.0
igo7 | 1%° 221 Gallery 1135 65x 1.5 x 1.0 124
IG08 60x1.5x1.0
- 130 2.08 Utility conflict 104.0 - -
IG09 Infiltration 65x1.5x1.0
IG10 135 2.08 Galler 104.0 50x1.5x1.0 105.0
1G11 y 60 x 1.5 x 1.0
IG12 30x1.5x1.0
IG13 Infiltration 55x1.5x1.0
ig14 | 140 1.61 Gallery 80.5 70 x1.5x 1.0 117.0
IG15 40x1.5x1.0
2.70 Infiltration
145 (roadway) Gallery 135
ET17| 150 3.81 Exfiltration 190.5 100X 1.5x 1.0 60.0
Trench
. 155 053 | SteepRoad 26.5 . .
Profile
i 160 046 | Steep Road 23.0 . .
Profile
- 165 0.60 Utility conflict 30.0 - -
IG18 Infiltration 40x1.5x1.0
iglg | 170 0.43 Gallery 21.5 50 x1.5x 1.0 54.0
Potential
- 180 0.65 overpass 32.5 - -
structure
Potential
- 185 0.47 overpass 23.5 - -
structure
Potential
- 190 0.86 overpass 43.0 - -
structure
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Proposed Volume for
. P 5mm Size of Proposed | Provided
Catchment | Drainage LID
ID Runoff LID Features Volume*
ID Area (ha) Features/ : 3
C Retention |(m)x W (m) x D (m) (m?)
omment (m?)
Potential
- 195 0.79 overpass 39.5 - -
structure
1G20 205 1.10 Utility conflict 55.0 - -
- 210 0.96 Utility conflict 48.0 - -
1G21 215 0.58 Infiltration 29.0 55x1.5x 1.0 33.0
Gallery
- 220 0.65 Utility conflict 32.5 - -
1G22 225 0.90 Infiltration 45.0 65x1.5x 1.0 39.0
Gallery
- 230 0.70 Utility conflict 35.0 - -
Total 29.59 1479 670

*Note: Provided volume is based on 40% void Ratio.

As illustrated in Table 6-3, the require volume for 5 mm runoff retention is 1479 m3.
Based on preliminary assessment, an approximate volume of 670 m? could be
potentially provided avoiding conflicts with existing utilities.

The following will be reviewed further during the detailed design phase:
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Detailed investigation and design of all low impact development and water
balance measures. Based on seasonal groundwater table and soil conditions,
locations and sizes of LID water balance measures could vary.

Review conflict with existing and new utilities.

The potential increase of the footprint of infiltration galleries to maximize
retention volume in an effort to get additional retention volume.
Field testing of hydrogeological conditions such as site-specific percolation
rates, depth of bed rock, depth of seasonally high groundwater table, etc.
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7/ SEDIMENT AND EROSION CONTROL

Uncontrolled erosion and sedimentation occurring during construction can result in a
loss of topsoil, a disruption of nearby watercourses and a degradation of downstream
water quality. During construction, erosion and sedimentation control measures should
be implemented to prevent the migration of soils from the site. The following
recommendations should be considered when developing the detailed Erosion and
Sedimentation Control drawings:

General

— Daily inspections are to be carried out particularly after rain events and repairs.

— Any in-water work that is necessary must be conducted in dry conditions within
the appropriate fisheries timing window indicated by the TRCA.

Vegetative

— All areas not subject to active construction 30 days after area grading should
be top soiled and seeded as per Special Provision 572501 (OPSS 572)
immediately after completion of such grading.

— Immediately following seed application, a straw erosion control blanket should
be installed on any exposed slopes adjacent to sensitive features, as per
OPSS 572.05.07, 572.05.08 and 572.07.04.05.

— The erosion control matting / blankets shall be fully biodegradable.

— Finished slopes will be graded to an acceptable slope and planted according to
applicable TRCA Guidelines. Large cuts should be terraced to minimize
surface erosion.

Structural

— As construction proceeds, diversion swales should be graded where needed
along the right-of-way boundaries to intercept drainage from external areas and
direct it away from exposed surfaces.

— The locations of sediment / dewatering traps should be confirmed in the field by
the on-site inspector and environmental inspector.

— Temporary sedimentation traps should be sized based on 125 m3/ha of
drainage area.

— The integrity of all sediment trapping devices will be monitored regularly (at
least weekly, and immediately following rain events) and properly maintained;
such structures will be removed only after the soils of the construction areas
have been stabilized and then only after the trapped sediments have been
removed.

— The contractor will identify a contingency plan for accidental sediment release.

— All culvert work should be conducted “in the dry” and inside MNRF’s timing
window for fisheries where applicable.
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— All dewatering for culvert installation should be directed to a sediment /
dewatering trap.

— Straw bale flow and/or rock checks should be provided in roadside ditches,
especially in all ditches immediately upstream of their discharge into a
watercourse.

— Additional erosion control works may be required during the course of
construction. These may consist of silt fences, swales, and/or diversion berms.
The location and need for these works will need to be established in the field.

Temporary silt fencing should be installed:

— Around sensitive vegetative features.

— Approximately 2 m from the final toe-of-slope for the roadway embankment
widening areas.

— Runoff from excavated areas or unvegetated soil will not be permitted to
discharge off site or directly into active or temporary watercourses or any
natural areas.

— Heavy duty silt fence should be used at crossings locations where rare species
are present.

— The contractor should abide by the requirements set out in the Greater Golden
Horseshoe Area Conservation Authorities Erosion and Sediment Guideline for
Urban Construction (December 2006).

The integration of these measures will minimize the impacts of erosion and
sedimentation during the construction of Langstaff Road within project limits.
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8 CONCLUSIONS AND
RECOMMENDATIONS

Based on the preceding assessments and findings for Langstaff Road from Weston
Road easterly to Dufferin Street, the following conclusions can be made:

1. The proposed road improvements include the widening of Langstaff Road to
ultimate 6-lanes from Weston Road easterly to Dufferin Street, adding on street
cycling facilities, sidewalk, connection across the CN MacMillan Rail Yard from
Creditstone Road to Keele Street, grade separation at GO Transit Barrie Line,
intersection improvements, streetscape and new storm sewer system.

2. The study area lies within two major watersheds which are the Humber River and
Don River. There are three watercourses that cross Langstaff Road within the
study area: Black Creek (Tributary of Humber River), West Don River (West
branch of Don River) and Westminster Creek (a tributary of West Don River).

3. Hydrological analysis of the roadway corridor is carried out using the Visual
OTTHYMO hydrological model with the following storm distributions:

— The SCS 12-hour storm distribution of the York Region IDF was used in the
analysis to generate the peak flows for the West Don River watershed.

— The AES 12-hour storm distribution of the York Region IDF was used in the
analysis to generate the peak flows for the Humber River watershed.

— For proposed conditions, hydrologic assessments include the proposed
stormwater management facilities in place.

— There is a requirement of unit flow rate control for the proposed work within
both the Humber River and Don River watersheds.

4. Hydraulic performance of existing watercourse crossing structures was
performed using the HEC-RAS model. HEC-RAS models for the West Don River,
Westminster Creek and Black Creek were provided by TRCA in 2017.

— The existing Black Creek culvert at Langstaff Road consists of a 3-cell 2.4 m
span x 2.4 m rise x 60 m long. All three cells are of equal size. The hydraulic
analysis results show that the existing culvert meets all hydraulic
requirements.

— The HEC-RAS hydraulic model of the West Don River Bridge at Langstaff
Road (Bowes Bridge) is updated with the 2019 flows obtained from the TRCA
utilizing the PCSWMM model. The existing HEC-RAS model is also updated
with revised sections and road profile based on latest survey information. The
existing bridge has a span of 11.4 m. The results of existing conditions
hydraulic assessment show that the existing bridge meets freeboard and soffit
clearance requirements for the 100-year design storm, but the Regional Storm
overtops Langstaff Road by 1.10 m.
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— The existing conditions HEC-RAS models of Westminster Creek is a part of
the West Don River Model (River 2, Reach 1). The flows for this reach were
also updated based on the 2019 flows. Westminster Creek crosses Langstaff
Road by a 2-cell each 3.7 m span x 1.8 m rise concrete box culvert. Based on
the new flows, the existing culvert meets the freeboard requirement for the
100-year storm. The Regional Storm overtops Langstaff Road by 0.19 m;
however, it meets the relief flow depth and relief flow criteria.

5. Under proposed conditions, the widening of Langstaff Road is not expected to
directly impact Black Creek and Westminster Creek culverts. Therefore,
proposed conditions hydraulic assessments for these two culverts is not required.

6. For the West Don River bridge at Langstaff Road (Bowes Bridge), a 30 m single
span structure is proposed to replace the existing structure. The proposed
conditions hydraulic assessment illustrated that the proposed 30 m single span
bridge is hydraulically efficient and meets all hydraulic performance
requirements. The Regional storm does not overtop Langstaff Road.

7. A new culvert is proposed (Culvert LC1) just east of Creditstone Road to facilitate
the drainage for an unnamed tributary of the West Don River. The proposed size
of the culvert is 2.4 m span by 1.5 m rise.

8. Under existing conditions, there is no SWM facilities for runoff quantity and
quality control. The existing storm sewers and roadside ditches convey both
major and minor storm runoff to the receiving watercourses.

9. Under proposed conditions various stormwater systems are provided for runoff
quality control and peak flow control.

— Two dry SWM ponds and eight pipe storage systems for peak flow control.
— Twelve oil grit separators are proposed for runoff quality treatment.

— Infiltration galleries are provided in various location for LID and water balance
measures.

Based on the preceding assessments and conclusions, following SWM strategy
recommendations are made for the Langstaff Road widening:

1. A 30 m single span bridge to be installed to replace the existing Bowes Bridge.

2. A new Culvert LC1 sized 2.4 m span by 1.50 m rise be installed to the east of
Creditstone Road at Sta. 4+390.

3. A new SWM Dry pond facility (DDP-1) be implemented within the West Don
River watershed east of Creditstone Road for peak flow control (to be controlled
to the unit flow release rate). Approximately 76 m long retaining wall is required
on the south-west side of the pond to maintain the roadway grading. The top
elevation of the retaining wall will be 211.50 m.

4. A new wet SWM pond facility (DWP-1) be implemented within the West Don
River watershed at the north-west quadrant of Keele Street and Langstaff Road
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intersection (i.e. at the east end of the CN MacMillan Rail Yard crossing) for peak
flow control (to be controlled to the unit flow release rate).

5. Four pipe storage systems HSP-1A, HSP1-B, HSP-2 and HSP-3 be installed
within the Humber River watershed. HSP-1A and HSP1-B controls the flow to the
10-year level to maintain the existing conditions flow rate and the outflow will be
connected to the existing storm sewer. HSP-2 and HSP-3 will control the flow
from post- to pre- development levels as in existing conditions.

6. A pipe storage system DSP-1 be installed within the West Don River watershed
west of Creditstone Road and the outflow will be discharged to the SWM dry
pond facility (DDP-1).

7. A pipe storage system DSP-2 be installed within the West Don River watershed
between Keele Street and the GO Transit Barrie Line which will provide peak
flow control based on the unit flow release rate.

8. A pipe system DSP-3A and DSP-3B be installed within the West Don River
watershed between the GO Transit Barrie Line and North Rivermede Road which
will control to the existing 10-year flow rate and the outflow be connected to the
existing 1050 mm sewer. A detailed investigation of the existing 1050 mm sewer
and its conditions must be reviewed in the detailed design phase.

9. Two pipe storage system DSP-4 and DSP-5 be installed within the West Don
River watershed on both west and east sides of Westminster Creek, respectively,
which will provide peak flow control based on the unit flow release rate.

10. Twelve Oil-grit separators be implemented at different locations for runoff quality
control. The sizing of OGS will be confirmed during the detailed design phase.

11. Infiltration galleries and/or exfiltration trenches be implemented at 20 locations
as a preliminary recommendation for water balance requirement. However, the
location and size of all infiltration galleries depend on the soil and groundwater
conditions and utility conflicts which will be further reviewed during the detailed
design phase.

12.  During the detailed design phase, it is recommended to explore the possibility of
utilizing the City of Vaughan SWM Pond C located just south of the CNR
overpass so that runoff of Langstaff Road from the east of CNR Access Road to
the high point at CNR overpass can be conveyed by a storm sewer and
discharged into the City of Vaughan’s SWM pond to reduce the road spread.

Following commitments are carried forward for the detailed design phase:

— The hydraulic modelling of all crossings will be updated as per the TRCA'’s
updated hydraulics models available at that time.

— In the existing and proposed conditions hydrologic modelling of the road corridor,
an initial abstraction value of 1.0 mm for impervious areas will be used.
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— While determining the size (length, width and depth) of infiltration galleries and /
or exfiltration trenches, seasonal groundwater table, infiltration test and conflict
with utilities will be further reviewed.

— Investigate the drainage area and capacity of existing SWM Pond C (under
jurisdiction of City of Vaughan) located south of the Langstaff Road overpass to
determine if it is feasible to convey runoff from a portion of Langstaff Road
overpass bridge to the SWM pond.

— During the overpass bridge construction, review of the flooding impact of
proposed Culvert LC1 will be completed with detailed survey in the vicinity of
Culvert LC1. The proposed size of Culvert LC1 will be updated accordingly.
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