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Glossary of Terms and Acronyms

CN:

Curve Number

CSP:

Corrugated Steel Pipe

CVC:

Credit Valley Conservation

EA:

Environmental Assessment

GIS:

Geographical Information Systems

HEC-RAS:

Hydrologic Engineering Centre’s River Analysis System

HW/D:

Headwater depth to culvert diameter

LID:

Low Impact Development

MOE /
MECP:

Ministry of the Environment, Ministry of the Environment, Conservation and
Parks

MNRF:

Ministry of Natural Resources and Forestry

MTO:

Ministry of Transportation (Ontario)

OGS:

Qil/Grit Separators

ROW:

Right-of-Way

SWM:

Stormwater Management

TSS:

Total Suspended Solids

WSEL:

High-Water Surface Elevation
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Executive Summary

The Region of Peel is undertaking a Schedule “C” Municipal Class Environmental Assessment
(EA) for the proposed widening of Winston Churchill Boulevard from Highway 401 to Embleton
Road. The Schedule “C” EA is being completed to evaluate alternative options for the widening
and intersection improvements to Winston Churchill Boulevard to address both short- and long-
term considerations for planned future growth up to 2031.As part of this process, a Stormwater
Management (SWM) Report has been prepared to support of the Class EA. It serves to
summarize the existing drainage conditions and the proposed SWM Plan to mitigate the
potential impacts of the proposed improvements to Winston Churchill Boulevard on the
receiving drainage systems.

Winston Churchill Boulevard is a north-south arterial road with a 2-lane rural cross section from
Embleton Road to Maple Lodge Farms where it reverts to a 4-lane cross section. The subject
site is located within the Mullet Creek and Levi Creek sub-watersheds. The current sub-
watershed land use is a mixture of primarily residential estates, agricultural lands, and several
large-scale commercial properties. Storm water runoff from the study area catchments is
currently conveyed via a combination of overland sheet flow to low spots along both sides of
the ROW and/or storm sewer networks and eventually discharges into ten (10) outfall locations
in the Levi Creek (North and South) and Mullet Creek sub-watersheds.

Under proposed conditions, the Winston Churchill Boulevard improvement plan involves the
addition of two (2) new traffic lanes and a raised centre median with provision for separate left-
turn lanes at intersections in certain segments. The proposed road widening will have different
ROW width (varies from 45m to 63m) with an urban cross-section including a 6-lane roadway,
raised impervious median island, multi-use path (MUP) trail and green zone. In general, under
proposed roadway widening conditions, post- development runoff for road ROW catchments is
expected to increase due to the increase in overall imperviousness coverage.

A SWM Plan has been developed to meet stormwater management design criteria from Region
of Peel, Credit Valley Conservation (CVC), Ministry of the Environment, Conservation and
Parks (MECP), and the Ministry of Transportation (MTO).Under proposed condition, the
quantity of runoff resulting from major storms will be convey to the existing outlets as overland
flow. For the minor drainage system, stormwater will be collected by a series of catchbasins
and conveyed to the underground infiltration chambers with eventual discharge to the existing
outlets. The storage volume will be provided through the proposed underground infiltration
chambers at each outlet.

For the water quality control underground infiltration chambers have been proposed to achieve
water quality objectives.

The proposed underground infiltration chambers and the green areas within the ROW wiill
provide infiltration to meet water balance and runoff volume control criteria of on-site retention
of all runoffs from the first 27-28mm of each rainfall event.

H136921, Rev. D
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Introduction

Project Description

The Region of Peel is undertaking a Schedule “C” Municipal Class Environmental Assessment
(EA) for the proposed widening of Winston Churchill Boulevard from Highway 401 to Embleton
Road. The Schedule “C” EA is being completed to evaluate alternative options for the widening
and intersection improvements to Winston Churchill Boulevard to address both short- and long-
term considerations for planned future growth up to 2031.

Project Background

The proposed road widening work (see Figure 1-1) along Winston Churchill Boulevard extends
from Highway 401 to Embleton Road for a total length of approximately 4.5 km. At present
Winston Churchill Boulevard is a north-south arterial road with a 2-lane rural cross section from
Embleton Road to Maple Lodge Farms where it reverts to a 4-lane cross section.

The subject site is located within the Mullet Creek and Levi Creek sub-watersheds. The current
sub-watershed land use is a mixture of primarily residential estates, agricultural lands, and
several large-scale commercial properties.

Purpose
This purpose of this report is:

1. To evaluate existing hydrologic conditions in the EA study area in regard to current
drainage flow patterns;

2. To examine proposed changes to the hydrologic conditions following the road widening
and improvement of the Winston Churchill Boulevard study corridor;

3. To assess hydrologic flows and hydraulic capacity at various crossings (minor and
maijor culverts) locations along the existing and the proposed roadway alignment;

4. To review drainage and stormwater management (SWM) objectives and criteria for the
study area; and,

5. To identify options for drainage and SWM features to meet applicable water quantity
and quality control requirements, while accounting for local site restrictions and design
criteria.

H136921, Rev. D
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Figure 1-1: Project Area
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14 Background Documents and Reference Data
The following standards, guidelines, and background information have been reviewed and
utilized to develop this drainage and SWM report.

+ Region of Peel, June 2019. Public Works Stormwater Design Criteria and Procedural
Manual (v2.1);

e Credit Valley Conservation, August 2012. Stormwater Management Criteria;

*  Ministry of the Environment (MOE), 2003. Stormwater Management Planning and Design
Manual,

* Ministry of Transportation (MTO), 1997. MTO Drainage Management Manual.

H136921, Rev. D
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Drainage Design Criteria and SWM Objectives

The drainage and SWM objectives have been developed using stormwater management
design criteria from several agencies including the Region of Peel, Credit Valley Conservation
(CVC), Ministry of the Environment, Conservation and Parks (MECP), the Ministry of
Transportation (MTO), and the Ministry of Natural Resources and Forestry (MNRF) and
include:

* Maintain existing watershed boundaries and drainage patterns.
* Manage post-development runoff from road ROW within ROW infrastructure, as feasible.

* Improve post-development runoff water quality prior to discharge to the identified site
outlets.

» Provide drainage conveyance reducing flood safety risks, thus preventing damage to
private and public properties.

Drainage Design Criteria
Storm sewer system

« The minor drainage system to be sized to convey runoff from a 10-year storm event
with a 10-minute inlet time (Time of Concentration) for the roadway ROW only.

Major System Drainage

* The major system flows (i.e., storms exceeding a 10-year event) will be conveyed
overland to receiving drainage watercourses.

Culverts
+ Under the urban arterial classifications,

o all the crossroad culverts with a total span up to 6m are designed for the 50-
year design storm event; and

o all the crossroad culverts with a total span above 6m are designed for the
100-year design storm event.

e The headwater depth to culvert diameter (HW/D) ratio to not exceed 1.5;

¢ A minimum freeboard of 1 m to be provided from the design water elevation to the
edge of travelled road.

Stormwater Management Objectives
The following section documents the key guiding SWM targets for the study area. These key
SWNM criteria include water quantity, water quality, and water balance.

Stormwater Quantity (Flood) Control
e At a minimum post-development flows must be equal to the pre-development level for
2 to 100-year design storms.

H136921, Rev. D
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CVC Flood Control Criteria

e For Levi Creek and Mullet Creek: Provide post development flow to pre development
flow for various storms (i.e. 2,5,10,25,50 & 100 year) and Regional storm.

Water Quality

«  Where possible retain rural cross-section using low-impact development (LID).
e Level 1 Enhanced treatment through the long-term removal of 80 percent Total
Suspended Solids (TSS).
« Grass Swales are to be designed to meet the following MECP criteria for quality
control;
o Minimum length of swale: 5 m
o Allowable velocity (25 mm 4-hour Chicago storm): 0.5 m/s
o Minimum bottom width of swale: 0.75 m
o Maximum flow depth: 0.5 m

Runoff Volume Control
« To control the runoff from the Regional specific 90th percentile volume (27-28mm)
using LID infiltration techniques.

Water Balance
* To provide a minimum post development recharge of the first 5 mm for any
precipitation event.

Erosion Control
e To provide a minimum post development recharge of the first 5 mm for any
precipitation event.
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3. Existing Drainage Conditions

The existing drainage system for the study area is illustrated in Appendix A — Exhibit E-1 to
E-7, which shows the delineated catchment boundaries (ROW and External), location of
existing culverts and the existing drainage patterns. For the purpose of the EA, the study area
can be divided into three (3) distinct segments.

31 Tributary Areas, Outlets and Drainage Patterns
The roadway corridor within the study area external to the roadway corridor currently consists
of predominantly agricultural and/or undeveloped lands (open space and grassland areas).
The terrain adjacent to the roadway corridor is very flat with an average slope of 1 percent.

Storm water runoff from the study area catchments is currently conveyed via a combination of
overland sheet flow to low spots along both sides of the ROW and/or storm sewer networks
and eventually discharges into ten (10) outfall locations in the Levi Creek (North and South)
and Mullet Creek sub-watersheds. These outfall structures include:

» Seven (7) Concrete and/or Corrugated Steel Pipe (CSP) culverts at various road
crossings; and

» Three (3) large Concrete Box Culverts across the Mullet Creek, Levi Creek South, and
Levi Creek North tributaries.

Segment 1 (Highway 401 to Steeles Avenue) (St 0+000 to St 0+928)
* Right of Way (ROW) catchments:

o Atotal of four (4) contributing catchment areas (R.13.02, R13.01, R12.02,
R12.01) with impervious coverage up to 75 percent.

o Typical land cover includes pavement, gravel and grassland.

o Significant source of imperviousness: paved roadway surfaces, driveways and
sidewalks along the roadway.

o There are two (3) distinct concrete storm sewer network systems with pipe
diameters ranging in size from 600mm to 825mm crossing Winston Churchill
Boulevard and connected to the Steeles Avenue storm sewer system.

» There are no external contributing external catchments adjacent to the ROW within this
segment.

o This catchment segment area features two major bridge structures over
Highways 401 and 407, which feature facilities that manage their own drainage
and discharge to external areas surrounding the corridor.

H136921, Rev. D
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Segment 2 (North of Steeles Avenue to Maple Lodge Farms) (St 0+928 to St 2+070)
* Right of Way (ROW) catchments:

o Atotal of four (4) contributing catchment areas (R11.02, R11.01, R10.02,
R10.01) with impervious coverage up to 76 percent.

o Typical land cover includes pavement, gravel and grassland.

o Significant source of imperviousness: paved roadway surfaces and sidewalk
driveways.

» External catchments adjacent to the ROW:

o Atotal of five (5) contributing catchment areas consist of mostly pervious land
use type.

o Typical land cover includes farmland, open area and grassland areas.

o Imperviousness coverage sources for the catchments include building roof
areas, paved driveways and parking lots.

Field surveys and data indicate that at present, existing stormwater quality control and
conveyance measures are currently located along the Winston Churchill Boulevard corridor
north of Steeles Avenue to north of the Maple Lodge Farm property.

» There are three (3) distinct concrete storm sewer network systems with pipe diameters
ranging in size from 375mm to 525mm.

» Three (3) Oil/Grit Separators (OGS) have been installed at the three (3) distinct storm
sewer network roadway catchment outlets.

Segment 3 (North of Maple Lodge Farms to Embleton Road) (St 2+070 to St 4+010)
* Right of Way (ROW) catchments:

o Atotal of ten (10) contributing catchment areas (R8.02, R8.01, R6.02, R6.01,
R5.02, R5.01, R4.02, R4.01, R2.02, R2.01) with impervious coverage up to
67%.

o Typical land cover includes pavement, gravel and grassland.

o Significant source of imperviousness: paved roadway surfaces and sidewalk
driveways.

» External catchments adjacent to the ROW:

o Atotal of fifteen (15) contributing catchment areas consist of mostly pervious
land use type.

o Typical land cover includes farmland, open area and grassland areas.

o Insignificant sources of imperviousness coverage from building roof areas and
paved parking lots.
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Table 3-1 provides summary of catchment areas that are currently draining to nine (9) outlets
located along the study area.

Table 3-1: Existing Right of Way (ROW) Catchment Area

FLOW
CATCHMENT ID AREA (ha) DIRECTION DRAINAGE OUTLET
R.2-01 0.88
West to East C2 Culvert
R.2-02 1.03
R.4-01 0.48 West to East
C4 Culvert
R.4-02 0.15
R.5-01 0.43 West to East
C5 Culvert
R.5-02 0.34
R.6-01 0.37 West to East
C6 Culvert
R.6-02 0.34
R.8-01 1.02 West to East
C8 Culvert
R.8-02 2.01
R.10-01 2.58 West to East
C10 Culvert
R.10-02 0.68
R.11-01 0.45 West to East
C11 Culvert
R.11-02 0.59
R.12-01 0.69 West to East
825mm STM Pipe
R.12-02 1.79
R.13-01 1.32 West to East
Ditch on East Side
R.13-02 0.28

All outlets within the study area ultimately discharge into Levi and Mullet Creek. There are
four (4) OGS units for quality control within the project corridor.

Table 3-2 provides a summary of external catchment areas that are currently draining to the
cross-culverts within the study area.

Table 3-2: Existing External Catchment Area

CATCHMENT FLOW DRAINAGE
ID WATERSHED | AREA (ha) | npecTION OUTLET

A.2-05 5.48 West to East
A 206 847 C2 Culvert
A.3-01 212.54 West to East C3 Culvert
A.4-01 3.06 West to East C4 Culvert
A.5-01 LEVI CREEK 12.08 West to East C5 Culvert
A.6-01 4.26 West to East C6 Culvert
A.7-01 9.94 West to East C7 Culvert
A.8-01 98.34 West to East C8 Culvert

© Hatch 2022 All rights reserved, including all rights relating to the use of this document or its contents.
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CATCHMENT FLOW DRAINAGE
ID WATERSHED | AREA (ha) | p prcTiON OUTLET
A.9-01 6.84 West to East C9 Culvert

A.9-02 5.77 West to East C10 Culvert

A.10-01 3.15 West to East C10 Culvert

A.10-02 266.41 West to East C10 Culvert

A.11-01 MULLET 0.23 West to East C11 Culvert

A.11-02 CREEK 20.84 West to East | Roadside Ditch on

Westside

Condition of Receiving Watercourses

The Winston Churchill Boulevard EA study area is located within the Mullet Creek and Levi
Creek watersheds, which contains tributaries of Mullet Creek and Levi Creek South and
North.

The flow path of all watercourses is generally from northwest to southeast and is generally
contained within the stream banks. Very little to non-existent flows during the summer
months are considered normal within this watershed, and many of the smaller tributaries tend
to be ephemeral in nature.

The Winston Churchill EA Boulevard study area alignment stretches across three (3)
headwater areas and tributaries within two watersheds (the Mullet Creek watershed and the
Levi creek watershed), as described below:

Mullet Creek Watershed:

o The watershed (CVC watershed 4) features a series of poorly and/or well-defined
vegetated swales draining to the East of Winston Churchill Boulevard.

Levi Creek Watershed:

o The watershed (CVC watershed 6) features a meadow marsh community that drains
via a continuous drainage swale to the east of Winston Churchill Boulevard.

The tributaries within this watershed provide conveyance of surface water discharge during
heavy rainfall events, and are mostly dry with no runoff.

Soil and Groundwater Conditions

The study area consists primarily of clay loams of the Chinguacousy series, with low
permeability and imperfect natural drainage. It is made up of lacustrine soils over heavy till.
The topography is smooth gently sloping creating low internal drainage and can be classified
as Hydrologic Soil Group “C” (CSIS,1953).

Based on the geotechnical investigation and hydrogeological investigation conducted in 2016,
it was noted that generally gravelly sand is found up to depths of 0.6m and below that is silty
clay to clayey still. Rising head tests were conducted at only two locations, near the north end
of the project, and resulted in hydraulic conductivity ranging from 4 mm/hr. to 10 mm/hr. This
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means that the soil is not good for infiltration. Based on these preliminary findings, it is
recommended that a more detailed geotechnical investigation be conducted in the detailed
design stage to have an accurate description of soil condition and validate the stormwater
management plans presented in this report.

Hydrologic and Hydraulic Assessment

Hydrologic modeling was conducted based upon two methodologies, Visual Otthymo V6.2
and the Rational Method to determine existing peak runoff flows from the existing external
adjacent and road ROW contributing catchments to specific outlets at culverts and overland
areas within the Winston Churchill Boulevard corridor.

» Visual Otthymo V6.2 has been utilized for the adjacent external contributing
catchments to aid in hydraulic evaluations of culvert crossings along Winston Churchill
Boulevard and for peak flow estimation for ROW catchments at the regional storm
event.

* Rational Method has been selected to evaluate ROW catchment hydrology. The
rational method has been utilized to conservatively estimate peak flows within the
ROW for 2-yr to 100-yr storm events, which aids in evaluating the capacity of existing
and proposed storm sewers.

« In addition, the utilization of the volume associated with the proposed ROW Rational
Method has been selected to determine potential future treatment volumes for the
increase in impervious area along the corridor for specific design events.

For these hydrologic methodologies, the 2-yr to 100-yr return period 4-hour Chicago design
storm event was simulated using the Region of Peel IDF curves data, as applicable over the
appropriate sub-catchment areas. Based on the CVC guideline, the selected regional storm is
12hr Hurricane Hazel. Model parameters are based on:

» Catchment delineation, percent imperviousness, slopes, flow length and
subsequent hydrologic parameters (i.e., time of concentration) were determined
through GIS-based spatial analysis using acquired topographical data and aerial
imagery.

« Time of concentration was determined using two methods for the road and adjacent
external catchments. The roadway catchments employed the use of the Bransby
Williams formula used for urban areas with a catchment impervious coefficient
greater than 0.4. The Federal Aviation method (1970) was used for the adjacent
catchments as the impervious areas are typically less than 0.4.

» The external adjacent catchments do not change between existing and proposed
conditions.

e The runoff Curve Number (CN) was selected based on MTO Drainage Manual
(1997) Design Chart 1.09 for Soil/Land Use Curve Numbers for HSG Group C.

Hydraulic analysis at each cross-road culvert outlet was conducted using the CulvertMaster
software in order to evaluate existing culvert conveyance characteristics. The existing
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culverts are evaluated against the Region of Peel’s Public Works Stormwater Design Criteria
& Procedures Manual 2019, supplemented by the MTO (2008) Highway Drainage Design
Standards criteria described in Section 2.1

In addition to the hydraulic analysis of culvert crossings, the hydraulics at three (3) existing
watercourse crossings was evaluated using CVC’s HEC-RAS models for Mullet Creek, Levi
Creek North and South.

3.4.1 Runoff Estimation
Table 3-3 summarizes the hydrologic parameters for existing conditions across the study
area used for ROW catchment parameters for peak runoff estimation.
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Table 3-3: Existing ROW Catchment Characteristics

DRAINAGE AREA % Runoff
CATCHMENT ID OUTLET (ha) Imperviousness | Coefficient "C"

R.2-01 0.88 67% 0.79
C2 Culvert

R.2-02 1.03 64% 0.77

R.4-01 0.48 76% 0.82
C4 Culvert

R.4-02 0.15 75% 0.81

R.5-01 0.43 69% 0.79
C5 Culvert

R.5-02 0.34 65% 0.78

R.6-01 0.37 72% 0.80
C6 Culvert

R.6-02 0.34 58% 0.75

R.8-01 1.02 66% 0.78
C8 Culvert

R.8-02 2.01 62% 0.77

R.10-01 2.58 71% 0.80
C10 Culvert

R.10-02 0.68 77% 0.82

R.11-01 0.45 73% 0.81
C11 Culvert

R.11-02 0.59 83% 0.84

R.12-01 825mm dia. STM 0.69 76% 0.81

R.12-02 Pipe 1.79 70% 0.79

R13-01 Ditch on East 132 77% 082

R.13-02 Side 0.28 78% 0.82

Table 3-4 summarizes the hydrologic parameters for existing conditions across the study
area used for external catchment parameters for peak runoff estimation.
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Table 3-4: Existing External Catchment Characteristics

Time of
CATCHMENT DRAINAGE AREA _% CN Concentration
ID OUTLET (ha) Imperviousness T -
¢ (min)
A.2-05 5.48 0% 82.00 24.37
A.2-06 C2 Culvert 8.47 0% 82.00 25.71
A.3-01 C3 Culvert 212.54 1% 82.21 76.30
A.4-01 C4 Culvert 3.06 2% 82.31 21.14
A.5-01 C5 Culvert 12.08 6% 82.90 13.92
A.6-01 C6 Culvert 4.26 8% 83.20 21.32
A.7-01 C7 Culvert 9.94 10% 83.53 27.33
A.8-01 C8 Culvert 98.34 1% 82.19 75.99
A.9-01 C9 Culvert 6.84 1% 82.19 34.00
A.9-02 C10 Culvert 5.77 0% 82.00 10.00
A.10-01 C10 Culvert 3.15 18% 84.95 26.57
A.10-02 C10 Culvert 266.41 0% 82.07 104.93
A.11-01 C11 Culvert 0.23 0% 82.00 59.00
Roadside
A.11-02 Ditch on 20.84 16% 84.50 43.70
Westside

Based on the rational method calculation and time of concentration (Tc) as 10 minutes, Table
3-5 summarizes the peak runoff from each ROW catchment under existing conditions for
various design storms (i.e., 2- to 100-yr and regional storm events).

Table 3-5: Existing ROW Catchment Peak Runoff

CATCHMENTID | flow S-yr flow flow P 50-yr flow Mo | Namm
m¥s) | M) | mys) | (mis) (m°/s) (m¥s) (mds)
R.2-01 0.16 0.21 0.26 0.30 0.34 0.38 0.13
R.2-02 0.19 0.24 0.30 0.35 0.39 0.44 0.15
R.4-01 0.09 0.12 0.15 0.17 0.19 0.21 0.07
R.4-02 0.03 0.04 0.05 0.05 0.06 0.07 0.02
R.5-01 0.08 0.10 0.13 0.15 0.16 0.18 0.06
R.5-02 0.06 0.08 0.10 0.12 0.13 0.14 0.05
R.6-01 0.07 0.09 0.1 0.13 0.15 0.16 0.05
R.6-02 0.06 0.08 0.10 0.1 0.12 0.14 0.05
R.8-01 0.19 0.24 0.30 0.35 0.39 0.43 0.15
R.8-02 0.37 0.47 0.58 0.67 0.76 0.84 0.29
R.10-01 0.49 0.63 0.77 0.90 101 113 0.36
R.10-02 0.13 0.17 0.21 0.24 0.27 0.31 0.10
R.11-01 0.09 0.11 0.14 0.16 0.18 0.20 0.06
R.11-02 0.12 0.15 0.18 0.22 0.24 0.27 0.09
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CATCHMENTID | flaw S-yr flow flow ow 50-yr flow ou | e
mis) | M) | mys) | (mis) (m°/s) (m¥s) (m?s)
R.12-01 0.13 0.17 0.21 0.24 0.28 0.31 0.10
R.12-02 0.34 0.43 0.53 0.62 0.69 0.77 0.25
R.13-01 0.26 0.33 0.40 0.47 0.53 0.59 0.19
R.13-02 0.06 0.07 0.09 0.10 0.11 0.13 0.04

Based on the Visual Otthymo hydrologic modelling, Table 3-6 summarizes the modelled peak

runoff from each external contributing catchment under existing conditions for various design
storms (i.e., 2- to 100-yr and regional storm events).

Table 3-6: Existing External Catchment Peak Runoff

2-yr 10-yr 25-yr 100-yr Regional
CATCHMENTID | flow | Z¥rflow | oo flow | S0vrflow | o Storm
m¥s) | ™) | m3s) | (ms) (m°/s) (m¥s) (mdls)
A.2-05 0.14 0.25 0.37 0.47 0.56 0.67 0.74
A.2-06 0.20 0.37 0.54 0.69 0.84 1.00 113
A.3-01 255 4.55 6.63 8.42 10.15 12.06 22.70
A.4-01 0.09 0.17 0.25 0.32 0.39 0.47 0.42
A.5-01 0.38 0.69 101 130 158 188 165
A.6-01 0.12 0.22 0.33 0.42 0.50 0.60 0.58
A.7-01 0.25 0.45 0.66 0.84 1.02 121 134
A.8-01 118 2.10 3.07 3.89 470 5.58 10.50
A.9-01 0.14 0.25 0.37 0.47 0.57 0.68 0.89
A.9-02 0.17 0.32 0.46 0.60 0.73 0.87 0.80
A.10-01 0.09 0.16 0.23 0.29 0.35 0.41 0.43
A.10-02 255 453 6.57 8.31 10.01 11.90 26.16
A.11-01 0.01 0.01 0.02 0.02 0.03 0.04 0.03
A.11-02 0.33 0.59 0.85 1.08 130 153 242

Culvert Crossings Evaluation

Based on the hydraulic analysis of all existing culvert crossings along the study area and

established culvert evaluation criteria, Table 3-7 summarizes culvert hydraulic capacity

results.

Hydraulic analysis results (see Appendix B) indicate that four (4) existing road culvert

crossings are inadequate to convey the 50-yr design flow as per Region of Peel and MTO
standards. Road ROW catchments have been excluded in the existing hydraulics evaluation

for all culverts crossing Winston Churchill Boulevard within the study area.
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Table 3-7: Existing Culvert Crossing Evaluation

50-yr
CULVERT | FLOW | CONTRIBUTING | LENGTH | DIMENSION | DESIGN | H/D Ratio | FREEBOARD
ID DIRECTION |  AREA (ha) (m) (mm) FLOW | <157 > 0.3m?
(m3/s)

c2 Wgasétto 14.27 23.69 1200 2.062 Yes Yes

c4 Wgasétto 3.06 23.24 600 0.553 Yes Yes

c5 WSSt to 12.08 20 600 2225 No No
ast

c6 West to 426 20.16 600 0.723 No Yes
East

c7 West to 9.94 20 600 1.483 No No
East

co West to 6.84 24.2 600 0.851 No Yes
East

C11 WEeSt to 0.23 35 600 0.041 Yes Yes
ast

Culvert Master Output are presented in Appendix B
3.4.3 Existing Regulated Watercourse Crossings Evaluation
Existing regulated watercourse crossings includes Levi Creek North, Levi Creek South and
Mullet Creek.

Table 3-8 below summarizes the key recommendations during structure inspection for these
culverts from the inspection reports. The full reports can be found in Appendix C.

Table 3-8 Recommendation for Regulated Watercourse Crossings in Inspection Reports

Culvert Site Number Overall Comments

L Drainage Recommendations
Description

-Minor Rehabilitation required
-Seal wide cracks in barrier
Levi Creek North 19-1196390 BR0O1 | wall

-Path repair concrete on soffit

Drainage through structure needs to
be regraded

Drainage through structure needs to

Levi Creek South 19-1196390 BRO0O3 None be regraded

Minor Rehabilitation
Drainage through structure needs to
be regraded

-Minor Rehabilitation required

Mullet Creek 19-1196390 BROS -Patch repair at PVC outlet

In summary, all structures are acceptable for extension with minor rehabilitation work or no
work. Minor rehabilitation shall be completed in detailed stage of the project.

Hydraulic analysis was completed for each of the existing structures to be maintained. Table
3-9 summarizes modelled elevations from the existing CVC’s HEC-RAS models modified to
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reflect existing surveyed stream cross-sections and crossing openings at each watercourse
crossing. The proposed extension will require structural design, a detailed general

arrangement, and connection details as they are greater than 3m in span.

The table shows that under existing conditions:

Stormwater Management Report

For the 100-yr design flow, the High-Water Surface Elevation (WSEL) is well below the

top of road deck at all watercourse crossings.

For the Regional flow all three crossings do not overtop the roadway.

Table 3-9: Existing Watercourse Crossing Evaluation

Top of . 100
HEC- . . 100-yr | Regional 100 yr
Cul\./er.t RAS Crossing | Span | Rise | Stream | Road WSEL WSEL yr Freeboard
Description Type (m) (m) | Invert Deck H/D
ID m | ™ | ™M | Ratio| M
LeviCreek | g5)5 | CONCIete | 41 g75 | 544 | 206.78 | 200.22 | 207.80 | 207.98 | 0.77 0.77
North Box
LeviCreek | 5 | Concrete | g | 544 | 20441 | 207 |20532| 20535 | 0.37 1.68
South Box
Mullet | g5pg | CONCrete | 45 363 | 244 | 203.55 | 206.19 | 20542 | 205.83 | 0.45 1.33
Creek Box

© Hatch 2022 All rights reserved, including all rights relating to the use of this document or its contents.
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Stormwater Management Report

Post-Development Conditions
The fundamental components of the proposed design that feature a variety of stormwater
measures to effectively achieve stormwater quantity and quality control objectives, while
accounting for local site restrictions and design criteria are presented below
Proposed Road Configurations
Under proposed conditions, the Winston Churchill Boulevard improvement plan involves the
addition of two (2) new traffic lanes and a raised centre median with provision for separate left-
turn lanes at intersections in certain segments. The proposed road widening will have different
ROW width (varies from 45m to 63m) with an urban cross-section including a 6-lane roadway,
raised impervious median island, multi-use path (MUP) trail and green zone. The typical
proposed cross-section of the road is shown in Figure 4-1.
39.80m
WEST EAST
2250 17.30 .
| ﬁ! 7.00 MAX Iz
i gPﬁjsHj* 0.50 = 1 at L:l 050 |l:
H PAY [T~ ceas 225 % 225 o 2% o050 SPLASH =
| zl 2| ccas 1 PAD la:
' 575 3.00 3.50 3.50 3.50 4.50 3.50 3.50 wy 3,50 3.00 :2
| Twom-use | [ Lane I LANE I e | conc. stano | LANE [ LANE [ we | woen-use 1 ®
? Lo ! | 1 | ¥ o IR
l loe * ! % : i . ﬁl* : é :ié :ié Lo a
: 6.45 7‘ '55 (. E: I | '. . ! | i I ] (. | i
- | !ﬁ'f : = : :
! : ' & 2 I | on J
i Il ; a4 3 ! : i % Al omeion
: ” 20 _ ; | R ot
T-==-7" 771777 T B i
! ! \E,:ﬁmmcm@ TYPICAL SECTION T .
150 mm GRANULAR ‘A’ BASE STA [\ +315 150 mm GRANULAR ‘A’ BASE
B50mm GRANULAR ‘8" SUBBASE 850mm GRANULAR 'B' SUBEASE
Figure 4-1: Proposed Typical Road Cross-Section
Proposed Drainage Patterns

In general, under proposed roadway widening conditions, post- development runoff for road
ROW catchments is expected to increase due to the increase in overall imperviousness
coverage. Table 4-1 demonstrates the increase (~42%) in impervious area along the road
ROW catchments within the Winston Churchill Boulevard study area.

The proposed drainage patterns from external catchments are expected to remain identical to
the existing condition.
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Stormwater Management Report

Table 4-1: Percent Increase in ROW Catchment

Total Impervious Area p ¢
CATCHMENT ID (ha) Increase (%)
Existing | Proposed
R.2-01 0.14 0.79 34%
R.2-02 0.69 1.00 44%,
R.4-01 0.31 0.54 75%
R.4-02 0.11 0.19 69%
R.5-01 0.32 0.46 44%,
R.5-02 0.23 0.33 39%
R.6-01 0.24 0.39 63%
R.6-02 0.24 0.35 43%
R.8-01 0.59 1.01 71%
R.8-02 1.33 1.74 31%
R.10-01 1.60 2.39 49%
R.10-02 0.49 0.78 61%
R.11-01 0.35 0.40 15%
R.11-02 0.43 0.55 27%
R.12-01 0.57 0.63 11%
R.12-02 1.35 1.53 13%
R.13-01 0.92 1.28 39%
R.13-02 0.22 0.27 22%

Exhibits P1 to P7, presented in Appendix A, depict the proposed condition within the project
limits, drainage area delineation, outlets, and the direction of overland flow routes. The existing
internal and external catchment areas have been maintained in the proposed condition, as well
as the existing outlets and drainage patterns. Proposed runoff will continue to drain into existing
outlets.

Hydrologic Runoff Estimation

The hydrologic parameters for the adjacent external catchments across the study area used
for peak runoff estimation are equivalent to the parameters utilized for the existing condition.
Due to no future developments identified within the Winston Churchill Boulevard corridor,
proposed external catchment peak flows and characteristics are expected to remain the
same.

Table 4-2 summarizes the hydrologic parameters for the proposed road catchments across
the study area used for peak runoff estimation.
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Table 4-2: Proposed ROW Catchment Characteristics

Runoff
DRAINAGE AREA % ..
CATCHMENT ID OUTLET (ha) Imperviousness Coe"fgc',:lent

R.2-01 1.1 71% 0.80
C2 Culvert

R.2-02 1.37 73% 0.81

R.4-01 0.68 78% 0.82
C4 Culvert

R.4-02 0.24 81% 0.83

R.5-01 0.59 78% 0.82
C5 Culvert

R.5-02 0.43 76% 0.81

R.6-01 0.47 83% 0.84
C6 Culvert

R.6-02 0.43 81% 0.83

R.8-01 1.27 79% 0.83
C8 Culvert

R.8-02 2.27 77% 0.82

R.10-01 3.07 78% 0.82
C10 Culvert

R.10-02 1.00 79% 0.82

R.11-01 0.52 7% 0.82
C11 Culvert

R.11-02 0.59 93% 0.88

R.12-01 825mm dia STM 0.69 92% 0.87

R.12-02 Pipe 1.84 84% 0.84

R.13-01 Ditch on East 1.46 88% 0.86

R.13-02 Side 0.34 78% 0.82
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Table 4-3 summarizes the peak runoff from each contributing catchment (road ROW and
external) under proposed conditions for various design storms (i.e., 2- to 100-yr storm events)
calculated using the Rational Method and regional storm using Visual Otthymo).

Table 4-3: Proposed ROW Catchment Peak Runoff

CATCHMENT ID | fiow S-yr flow flow P 50-yr flow o Netorm
mis) | ™) 1 mys) | (ms) (m°/s) (m3s) (m¥s)
R.2-01 0.21 0.27 0.33 0.39 0.4 0.49 0.16
R.2-02 0.26 0.34 0.41 0.48 0.54 0.60 0.20
R.4-01 0.13 0.17 0.21 0.24 0.28 0.31 0.10
R.4-02 0.05 0.06 0.07 0.09 0.10 0.11 0.04
R.5-01 0.12 0.15 0.18 0.21 0.24 0.27 0.09
R.5-02 0.08 0.1 0.13 0.15 0.17 0.19 0.06
R.6-01 0.09 0.12 0.15 0.17 0.19 0.22 0.07
R.6-02 0.08 0.1 0.13 0.16 0.17 0.19 0.06
R.8-01 0.25 0.32 0.39 0.46 0.52 0.58 0.19
R.8-02 0.4 0.57 0.69 0.81 0.91 1.01 0.33
R.10-01 0.60 0.77 0.94 1.10 1.24 138 0.44
R.10-02 0.20 0.25 0.31 0.36 0.40 0.45 0.14
R.11-01 0.10 0.13 0.16 0.19 0.21 0.23 0.07
R.11-02 0.12 0.16 0.19 0.22 0.25 0.28 0.09
R.12-01 0.14 0.18 0.22 0.26 0.29 0.33 0.10
R.12-02 0.37 0.47 0.58 0.67 0.76 0.84 0.27
R.13-01 0.30 0.38 0.47 0.54 0.61 0.68 0.21
R.13-02 0.07 0.09 0.10 0.12 0.14 0.15 0.05

Table 4-4 summarizes the increase in 100-yr design flows from road ROW catchments under
proposed conditions showing an overall increase in runoff flows as compared to existing

conditions.
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Table 4-4 Percent Increase in 100-year Runoff

Percent 100-year flow (m3/s)
CATCII-[I,MENT Imperviousness
Increase (%) Percent
Existing | Proposed Increase

(%)
R.2-01 34% 0.38 0.49 29%
R.2-02 44% 0.44 0.60 39%
R.4-01 75% 0.21 0.31 44%
R.4-02 69% 0.07 0.11 63%
R.5-01 44% 0.18 0.27 44%
R.5-02 39% 0.14 0.19 32%
R.6-01 63% 0.16 0.22 33%
R.6-02 43% 0.14 0.19 40%
R.8-01 71% 0.43 0.58 33%
R.8-02 31% 0.84 1.01 20%
R.10-01 49% 1.13 1.38 229,
R.10-02 61% 0.31 0.45 47%
R.11-01 15% 0.20 0.23 17%
R.11-02 27% 0.27 0.28 4%
R.12-01 11% 0.31 0.33 7%
R.12-02 13% 0.77 0.84 9%
R.13-01 39% 0.59 0.68 15%
R.13-02 22% 0.13 0.15 20%

4.4 Culvert Hydraulics - External Catchments

For the most part Winston Churchill Boulevard within the study area is currently classified as a
rural arterial road. However, it is expected that with the proposed improvements, the roadway
will become an urban arterial road. Therefore, all the road cross culverts have been assessed
under the 50-year design storm event. The proposed design hydraulics have been divided into
proposed minor culvert hydraulics and regulated watercourse crossing hydraulics.

4.4.1 Proposed Minor Culvert Crossings
The hydraulic analysis of the minor culverts C2, C4, C5, C6, C7, C9 and C11 are based on
the CulvertMaster. Due to road widening, all the culverts in the study area need to be
extended. In addition, culverts C5, C6, C7 and C9 are recommended to be upsized due to the
hydraulic criteria not being met.

Table 4-5 summarizes the preliminary proposed culvert design within the study area.
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Table 4-5: Proposed Culvert Design

50-yr
CULVERT | CONTRIBUTING LENGTH (m) DIMENSION (mm) | pegigN R"gt'i)o FREEBOARD
>0.
D AREA (ha) Existing | Proposed | Existing | Proposed I(:rlr_lgr)l <15 0-3m
C2 14.27 23.69 43 1200 Extend 2.062 1.08 1.16
C4 3.06 23.24 59 600 Extend 0.553 1.32 0.63
C5 12.08 20 40 600 2x750 2.225 0.81 0.60
C6 4.26 20.16 39.3 600 750 0.723 1.17 0.49
Cc7 9.94 20 49 600 2x750 1.483 1.07 0.60
C9 6.84 24.2 40 600 750 0.851 1.37 0.78
C11 0.23 35 43 600 Extend 0.041 0.33 1.30
4.5 Regulated Watercourse Crossings

Under future conditions, extensions of all three (3) watercourse crossings will be required.
No upsizing of the Mullet Creek, Levi Creek South and North crossings are recommended as
under existing conditions, no overtopping of the road is expected.

For the purpose of this EA, the provided HEC-RAS model was adapted to evaluate the
impacts of increased deck widths on upstream WSEL at a preliminary level. No significant
change in the modelled peak flows for Mullet Creek (i.e., 26.3 m3/s for 100-yr and 37.4 m3/s
for Regional), Levi Creek North (i.e., 9.4 m3/s for 100-yr and 10.0 m3/s for Regional) and Levi
Creek North (i.e., 45.9 m3/s for 100-yr and 56.4 m3/s for Regional) is anticipated

As summarized in Table 4-6 increasing the deck width for all regulated watercourse
crossings (C10, C8, and C3) does not cause overtopping of the road or dramatically increase
WSELSs at all three crossings compared to the existing condition, for all storm events up to the
regional event. For hydraulic purposes, it is not recommended that the structures be upsized
given that the proposed hydraulics meet the criteria and minimal increases are anticipated as
a result of the increased deck width.

Table 4-6: Proposed Watercourse Crossing Hydraulics

Description | Proposed | Proposed | Deck | Stream | Top of 100-yr Flow Regional | 100- 100-yr
Span (m) | Rise (m) | Width | Invert | Road Flow yr Freeboard
[m] (m) Deck | WSEL | Change WSEL H/D [m]
(m) (m) in (m) Ratio
WSEL
(m)
C10 Mullet 10.36 2.44 30 203.55 | 206.19 | 205.43 0.01 205.87 0.77 0.76
Creek
C8 Levi 5.49 2.44 20 204.41 207 | 205.32 0.02 205.35 0.37 1.68
Creek
South
C3 Levi 10.97 2.44 23.69 | 206.78 | 209.22 | 207.79 -0.1 207.89 0.41 1.43
Creek
North
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Hydraulic modelling is recommended at detailed design to more accurately assess the
impacts of road widening and bridge design at Mullet Creek and Levi Creek North and South.
The final hydraulic model should include the following

» design of structures;
* road profiles and
» additional stream survey data along the corridor.

In addition, per the CVC’s Fluvial Geomorphic Guidelines, it is recommended that the
substrate of the structure will match the existing conditions to the best extent possible and
promote fish passage. The low-flow channel should be designed based on MTO principles
(WC-12).

Geomorphic Stream Assessment

Water’'s Edge was retained by Hatch Mott MacDonald to complete a fluvial assessment and
natural channel designs for three stream crossings — two tributaries of Levi’s Creek and one
tributary of Mullet Creek on Winston Churchill Blvd, in the Region of Peel. The report can be
found in Appendix D. Within all future design stages, any work within regulated floodplains
will require further engagement with CVC.

The proposed road widening may require realignment of the north tributary of Levi Creek
which runs along the existing road embankment on the west side of Winston Churchill Blvd.
Potential property acquisition limit due to the stream alternation is shown in P-6 and P-7 of
the proposed drainage plan in Appendix A. As per the recommendations in the geomorphic
assessment, channel realignment should properly observe the final meander beltwidths and
closely resemble existing geomorphic parameters. Proper pool/riffle sequences, substrates,
and low flow channel should also be considered.

Proposed Drainage System Plan

The drainage concepts for the study have been divided and grouped by Segments 1, 2 and 3.
The recommendations have been based on the existing site conditions, future road design
considerations, soil condition and available space.

*  For the minor system flow (10-year design flow), the drainage from the urban cross-
section is drained to the catchbasins which are connected to the storm sewer
network located under the median of the road.

*  The major flows will follow the road system to the major culvert outlets. Overland
flows are to be conveyed to the downstream end of the culvert crossing structures.

» The culvert crossings are to convey the external flows across the Winston Churchill
Boulevard.

» Underground storage chambers (Stormtech or equivalent) and OGS are to be
installed as part of stormwater management facility.

Preliminary sizing of proposed storm sewer system is presented in Appendix E
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Segment 1 (Highway 401 to Steeles Avenue) (St 0+000 to St 0+928)

The proposed drainage conditions for Segment 1 are summarized below in Table 4-7

Table 4-7: Segment 1 Proposed Drainage Features

Stationing

Catchment
ID

Drainage features and Particulars

Outlet ID

0+000 to
0+400

R.13-01

R.13-02

Minor system drainage (10-yr design storm
event) to be conveyed by approximately 345m
of total main storm sewer length along the
road ROW.

The proposed storm sewers are to convey
minor system flows to the proposed
underground chamber that eventually flows
into the proposed OGS units prior to the
existing ditch on the east side of Winston
Churchill Boulevard.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local geography,
eventually discharging into existing ditch.

Existing
Ditch

0+400 to
0+928

R.12-01

R.12-02

Minor system drainage (10-yr design storm
event) to be conveyed by approximately 500m
of total main storm sewer length along the
road ROW.

The proposed storm sewers are to convey
minor system flows to the proposed
underground chamber that eventually flows
into the proposed OGS units prior to the final
outlet at existing 825mm storm sewer at the
intersection of Steeles Avenue and Winston
Churchill Boulevard.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local geography,
eventually discharging into receiving
watercourses.

Existing
825mm
STM

© Hatch 2022 All rights reserved, including all rights relating to the use of this document or its contents.

H136921, Rev. D
Page 24



HATCH

Region of Peel - Schedule 'C' Class Environmental Assessment for Winston Churchill Boulevard from Highway 401 to Embleton Road
Stormwater Management Report

Segment 2 (North of Steeles Avenue to Maple Lodge Farms) (St 0+928 to St 2+070)

The proposed drainage conditions for Segment 2 are summarized below in Table 4-8.

Table 4-8: Segment 2 Proposed Drainage Features

Stationing

Catchment
ID

Drainage features and Particulars

Outlet ID

0+928 to
1+174

R.11-01

R.11-02

Minor system drainage (10-yr design storm
event) to be conveyed by approximately
150m of total main storm sewer length along
the road ROW.

The proposed storm sewers are to convey
minor system flows to the proposed
underground chamber that eventually flows
into the proposed OGS units prior to the
downstream of culvert C11.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local
geography, eventually discharging into
receiving watercourse.

C11

1+174 to
2+070

R.10-01

R.10-02

Existing storm sewer and catchbasins to be
removed and new storm sewer installed.
Minor system drainage (10-yr design storm
event) to be conveyed by approximately
160m of total main storm sewer length along
the road ROW.

The proposed storm sewers are to convey
minor system flows to the proposed
underground chamber that eventually flow
into the proposed OGS units prior to the final
outlet at the Mullet Creek (C10).

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local
geography, eventually discharging into
receiving watercourses.

C10
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Segment 3 (North of Maple Lodge Farms to Embleton Road) (St 2+070 to St 4+010)

The proposed drainage conditions for Segment 3 are summarized below in Table 4-9

Table 4-9: Segment 3 Proposed Drainage Features

Station

Catchment
ID

Drainage features and Particulars

Outlet ID

2+070 to
2+850

R.8-01

R.8-02

Existing storm sewer and catchbasins to be
removed and new storm sewer installed. Minor
system drainage (10-yr design storm event) to
be conveyed by approximately 635m of total
main storm sewer length along the road ROW.

The proposed storm sewers are to convey minor
system flows to the proposed underground
chamber that eventually flows into the proposed
OGS units prior to the downstream of culvert C8
and C9.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local geography,
eventually discharging into receiving
watercourse.

C8 and C9

2+850 to
3+050

R.6-01

R.6-02

Existing storm sewer and catchbasins to be
removed and new storm sewer installed. Minor
system drainage (10-yr design storm event) to
be conveyed by approximately 160m of total
main storm sewer length along the road ROW.

The proposed storm sewers are to convey minor
system flows to the proposed underground
chamber that eventually flows into the proposed
OGS units prior to the final outlet at Culvert C6.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local geography,
eventually discharging into receiving
watercourses.

C6

3+050 to
3+275

R.5-01

Minor system drainage (10-yr design storm
event) to be conveyed by approximately 166m of
total main storm sewer length along the road
ROW.

The proposed storm sewers are to convey minor

C5

© Hatch 2022 All rights reserved, including all rights relating to the use of this document or its contents.

H136921, Rev. D
Page 26




HATCH

Region of Peel - Schedule 'C' Class Environmental Assessment for Winston Churchill Boulevard from Highway 401 to Embleton Road
Stormwater Management Report

Station

Catchment
ID

Drainage features and Particulars

Outlet ID

R.5-02

system flows to the proposed underground
chamber that eventually flows into the proposed
OGS units prior to the downstream of culvert C4.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local geography,
eventually discharging into receiving
watercourse.

3+275 to
3+473

R.4-01

R.4-02

Minor system drainage (10-yr design storm
event) to be conveyed by approximately 255m of
total main storm sewer length along the road
ROW.

The proposed storm sewers are to convey minor
system flows to the proposed underground

chamber that eventually flows into the proposed
OGS units prior to the downstream of culvert C4.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local geography,
eventually discharging into receiving
watercourse.

C4

3+473 to
4+010

R.2-01

R.2-02

Minor system drainage (10-yr design storm
event) to be conveyed by approximately 500m of
total main storm sewer length along the road
ROW.

The proposed storm sewers are to convey minor
system flows to the proposed underground

chamber that eventually flows into the proposed
OGS units prior to the downstream of culvert C2.

Major system flows (in excess of the 10-yr
design storm) within the study area to be
conveyed via road curb system towards low
points in the road profile and local geography,
eventually discharging into receiving
watercourse.

Cc2
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4.8 Proposed SWM Plan
In order to mitigate the quantity and quality impacts of the increased runoff from the widened
road ROW, it should be recognized that the applicability of traditional SWM measures is
limited due to the linear nature of the study corridor with multiple drainage outlets. In
addition, surface space availability along the road ROW for SWM features is also limited.

4.8.1 SWM/LID Options Assessment
Table 4-10 presents traditional SWM measures and Low Impact Development (LID) options
considered for the study corridor. The applicability of each option was assessed based on:

» Potential to manage stormwater runoff within road ROW and mitigate water quality and
quantity impacts;

» Availability of area (surface and sub-surface) within the road ROW;

* Road cross-section type (i.e., rural vs urban);

» Connectivity with proposed drainage conveyance infrastructure and outlets; and
» Overall cost-effectiveness, operating and maintenance cost.

An assessment of LID concluded that the in-situ soils and high groundwater table did not
make LID measures appropriate for the site. This led to use of end-of-pipe storage facilities
(storage tanks) at each outlet.

Therefore, in order to meet drainage and SWM objectives for the proposed road widening, a
treatment train approach through the implementation of SWM controls in combination with
linear LID features was considered. LID features encourage runoff reduction through
infiltration to provide water quantity and balance benefits, along with pollutant settling for
water quality benefits.
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Table 4-10: SWM/LID Options

Type of Control Applicability to
Segment 1 Segment 2
SWM/LID (Steeles Avenue Segment 3
Control Water . , (north of Maple
Measures Quantity Water Quality g7lg7wax 401 to N;‘o r;o:l'_th ;f Lodge Farms to
eeles Avenue) aple Lodge Embleton Road)
Farms)
Not feasible >> Not feasible >> Not feasible >>
. . End-of pipe End-of pipe
g:ﬂgﬁ?gsbgl?)%e treatment, treatment,
this segment 9 multiple outlets multiple outlets
Mo;t Most Effective | roadway outlets alon g ROW along ROW
SWM Effective Pollutant to larae drainaqe require several require several
Pond/Wetland | Peak Flow ) 1arg 9 ponds, large ponds, large
. Removal ditches and end- . )
Reduction : footprint footprint
of-pipe treatments . .
between and requirement requirement
beyond ROW, beyond ROW,
around the ; .
. high cost and high cost and
bridges. . .
maintenance maintenance
Limited Limited Limited
feasibility >> feasibility >> feasibility >>
Largely bridge Existing storm Potential
and overland sewer system
. L clearance and
Oversized Runoff conveyance to within this area, .
f . N/A o outlet connection.
Storage Pipe Reduction existing outlets. could be used by lssues include
Potential at outlet connection. ;
. high cost and
Steeles Avenue | Involves high cost .
. . . maintenance.
West intersection. | and maintenance.
Moderately Recommended Recommended Recommended
. . Effective, at each outlet at each outlet at each outlet
Oil-Grit )
Separator N/A Requires from storm sewer | from storm sewer | from storm sewer
Treatment and/or LID SWM and/or LID SWM and/or LID SWM
Train facility facility facility
Pervious Moderate Recommended Recommended Recommended
Pavement, Runoff
Porous Reduction Pollutant for use along for use along for use along
Removal MUP MUP MUP
Asphalt
Limited Limited
Recommended feasibility >> feasibility >>
Enhanced Peak Flow Moderate for drainage Limited space Limited space
Grassed Attenuation Pollutant conveyance from available within available within
Swales Only Removal rural cross- ROW due to ROW due to
section urban cross- urban cross-
section section
Limited Limited Limited
Pretreatment feasibility >> feasibility >> feasibility >>
Filter Strips N/A onl Limited space Limited space Limited space
y available within available within available within
ROW

ROW

ROW
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Type of Control Applicability to
SWM/LID Segment 1 s tj:i?:’fei vo |  Segment3
Control Water . , (north of Maple
Measures Quantity Water Quality | (Highway 401 to to north of Lodge Farms to
Steeles Avenue) Maple Lodge Embleton Road)
Farms)
Peak Flow Effective Not applicable Not applicable Not applicable
Bioretention and v >> >> >>
Pollutant
Swales Volume Urban cross- Urban cross- Urban cross-
. Removal : : :
Reduction section section section
Somewhat
Peak Flow Effective Not applicable Not applicable Not applicable
- . Pollutant
Infiltration and . >> >> >>
Removal with
Trench Volume .
. Potential for
Reduction
GW ] Urban cross- Urban cross- Urban cross-
Contamination section section section
Underground Limited
Detention Feasibility >>
- . Chambers under
(Infiltration Peak Flow . .
Chambers, and Egﬁgtt;ﬁ road neartbndges Recommended Recommended
Perforated Volume no under MUP under MUP
Pi . Removal recommended.
ipe Reduction Y
. . Limited space
Exfiltration . "
System) available within
ROW.
4.8.2 Preferred SWM/LID Strategy
Based on the assessment of applicable SWM/LID options above, the following SWM/LID
measures are recommended to be implemented to treat, reduce and infiltrate road ROW
runoff from design events where feasibly possible for quality and quantity control. It is
recommended that water quantity and quality control for the study area shall be through
underground storage chambers.
4.9 Stormwater Quantity Control

Runoff from ROW will be captured by catch basins and conveyed by storm sewer for the
10-year minor storm event and flow directed to the proposed underground storage chambers.
This chamber is designed to control post development flow to the pre-development level for
all storm events up to 100-year storm.

The required storage volumes were calculated using Modified Rational Method and are

presented in Table 4-11 and summarized in Appendix F
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Table 4-11: Water Quantity Control Requirements

100-year flow (m?/s) QUANTITY
PROPOSED K CONTROL
CATCI"[',MENT Dgﬁ'TNLAgE ROW AREA STORAGE
(ha) EXISTING | PROPOSED REQUISRED
(m°)
R.2-01 1.11 0.38 0.49 66.47
C2 Culvert
R.2-02 1.37 0.44 0.60 100.92
R.4-01 0.68 0.21 0.31 56.36
C4 Culvert
R.4-02 0.24 0.07 0.11 25.36
R.5-01 0.59 0.18 0.27 48.75
C5 Culvert
R.5-02 0.43 0.14 0.19 28.23
R.6-01 0.47 0.16 0.22 32.24
C6 Culvert
R.6-02 0.43 0.14 0.19 33.26
R.8-01 1.27 0.43 0.58 85.14
C8 Culvert
R.8-02 2.27 0.84 1.01 102.40
R.10-01 3.07 1.13 1.38 151.27
C10 Culvert
R.10-02 1.00 0.31 0.45 85.41
R.11-01 0.52 0.20 0.23 19.86
C11 Culvert
R.11-02 0.59 0.27 0.28 6.67
R.12-01 825mm dia. 0.69 0.31 0.33 12.87
R.12-02 STM Pipe 1.84 0.77 0.84 41.96
R.13-01 Ditch on 1.46 0.59 0.68 54.53
R.13-02 East Side 0.34 0.13 0.15 15.40

For the purpose of this EA, the design of LID features along the road ROW considered the
following:

» Underground detention to be provided via manufactured infiltration chambers (e.g.,
Stormtech, StormTank etc.) embedded within clearstone under the MUP to maximize
storage volume availability within 3m for both the east and west sides of the WCB
corridor.

* Underground detention chambers are to be connected to manholes at both inlet and
outlet ends. This is to include an orifice to encourage complete infiltration of design
flows and be available for operations/routine maintenance (i.e., flushing of chambers
following sediment accumulation/clogging).

* Due to the low permeability of sandy-silty-clay subgrade soils along the study corridor, a
very low exfiltration rate from the underground detention chambers is expected. As
such stormwater detained in the chambers is expected to exfiltrate into subgrade soils
over a prolonged period following a storm event, with no immediate outflow.
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» During detailed design, location-specific soil infiltration testing will be required to
optimize underground detention chamber sizing. Additional boreholes at LID feature
locations may be considered to understand shallow groundwater water levels that may
impact the functionality of LIDs.

» Atthe detailed design stage, consideration for alternative LID configurations including
perforated pipe exfiltration systems instead of underground detention, pre-treatment via
inlet biofiltration products (e.g., Filterra or other similar products) can also be explored.
Implementation of engineered soils to compensate for the moderate to poor native soil
drainage conditions may also be required.

» Discussions with the Region’s operations staff will be required for understanding and
developing regular maintenance procedures of LID features.

Appendix G provides preliminary sizing of underground storage chambers.

Water Quality Control Measures

Under existing conditions, there are four (4) OGS units installed for water quality treatment
measures at Mullet Creek and Levi Creek culvert. Water quality control is required for any
additional paved areas associated with the proposed improvements of the WCB corridor. Due
to the nature of this facility (i.e., linear transportation corridor) and limited space within the
ROW, it is determined that possible water quality through OGS is preferred to achieve water
quality control objectives.

Bioretention planters can also be implemented at the sidewalks and/or green zones to retain
the water from small storm events and enhance the water quality. Due to the soil condition of
the project site, infiltration is not recommended. Instead, an underdrain can be provided to
drain the water out of the facility.

It shall be noted that underground storage chambers come with an isolator row which is
typically designed to capture the “first flush” and helps to achieve 80 percent TSS removal.
Therefore, underground storage chambers with isolator rows can be used as part of
treatment train approach to achieve 80% TSS removal.

Water Balance and Runoff Volume Control Measures

Based on the water balance and runoff volume control criteria outlined in the Region of Peel
stormwater design criteria and procedural manual (2019), the proposed design for the WCB
Corridor must provide, at a minimum, on-site retention of all run-off from the first 27-28mm of
each rainfall event through infiltration, re-use and/or evapotranspiration. Table 4-12
summarizes the water balance requirements for the project.

Table 4-12: Water Balance Requirement

- Storage Requirement to
Facility Area (ha) retain 27mm of Rainfall (m3)
WCB Corridor 15.5 4185
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Best efforts shall be made to meet the water balance on-site. The underground storage

chambers and green areas within the ROW will provide some infiltration for the water balance
requirements.
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Erosion and Sediment Control

If uncontrolled, the construction activities associated with WCB improvements could result in
increased rates of erosion and sedimentation within and adjacent to the study area and Mullet
and Levi Creek subwatersheds. Erosion, for the purposes of this discussion, is described as
the process whereby soil particles are detached from an exposed surface and transported by
water, wind or some other agent. Sedimentation is defined as the deposition of (eroded)
particles at a "downstream" point, typically a watercourse. The potential environmental
impacts from increased erosion and sedimentation include: degradation of water quality;
destruction of fisheries habitat; and, increased flooding potential.

Erosion and sedimentation processes are typically accelerated due to construction activities.
Literature indicates that construction activities can increase erosion and sedimentation rates
by 2 to 3 orders of magnitude over that expected from a natural forested area. Erosion and
sedimentation control are therefore an integral and important component in the design and
construction of any project.

Erosion and Sediment Control Measures

To minimize the potential environmental impacts, the following erosion and sedimentation
control practices will serve to guide the design and implementation phase of the Erosion and
Sedimentation Control Plan:

+ limit size of disturbed area,

» limit duration of soil exposure,

* retain existing vegetation where feasible,

+ limit slope length and gradient of disturbed areas,

« preserve overland sheet flow and micro-drainage (avoid concentrated channel flows),
* break and redirect flows to lower gradients,

+ design and implement staged stripping,

+ prevent disturbance of previously stripped and stabilized parcels, and

» stabilize stripped parcels with temporary vegetative controls.

+ design inlet and outlet protection treatment based on Highway Drainage and Design
Standards

* engage geomorphic design for any stream realignment or rehabilitation

Based on the erosion control criteria outlined in the section 2, the proposed design for the
WCB Corridor must provide, at a minimum, on-site retention of all run-offs from the 5mm of
each rainfall event through infiltration, re-use and/or evapotranspiration.

The erosion control storage volume for the site area was determined by multiplying a Smm
rainfall depth across the entire site area, then multiplying by the ultimate condition site runoff
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coefficient. The resulting erosion control storage volume for the site is 620 m3. Best efforts
shall be made to meet the erosion control on-site. The underground storage chambers and
green areas within the ROW will provide some infiltration for erosion control.
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6. Conclusions

This report summarizes the preliminary drainage and SWM of approximately 4.5 km of
Winston Churchill Boulevard from south of Highway 401 to north of Embleton Road.

In order to provide adequate conveyance for drainage across the study corridor for road
ROW and external catchments, the proposed drainage plan includes:

Minor system drainage (10-yr design storm event) to be conveyed by main storm
sewer along the road ROW.

The proposed storm sewers are to convey minor system flows to the proposed
underground chambers (stormtech chambers or equivalent) that eventually flow into
the proposed OGS units prior to the final outlet.

Maijor system flows (in excess of the 10-yr design storm) within the study area to be
conveyed via road curb system towards low points in the road profile and local
geography, eventually discharging into receiving watercourses.

Proposed regulated watercourse crossings and drainage culverts which meet the
hydraulic criteria.

The following SWM/LID measures are proposed to be implemented to treat, reduce and
infilirate road ROW runoff from design events within the corridor as much as feasibly possible
in order to meet water quality and quantity control objectives:

Water quantity control through the use of linear LID sub-surface underground
detention chambers located under the MUP designed to capture and detain road
ROW runoff from impervious areas via catchbasins from the 10-yr storm event.
Runoff from less frequent, larger events (> 10-yr) is expected to overflow through
storm sewers to outlets (i.e., culvert crossing/downstream development sewer
connections).

Current water quality control of runoff from paved surfaces is to be maintained
through a treatment train approach using catchbasin inserts at curb and gutter prior
to directing runoff to proposed and retrofitted underground detention chambers to
encourage pollutant settling. Any overflows from the underground detention will be
treated via end-of-pipe OGS devices prior to discharge to suitable outlets.

Existing water quality devices to be evaluated and updated for future water quality
impacts associated with the increase in impervious area within the study limits.

During the detailed design stage, all applicable Region, MECP, and CVC standards for
drainage system design should be followed. All hydraulic (i.e., HEC-RAS and
CulvertMaster) models should be updated for evaluation based on final design of road
profiles, bridge design and comprehensive survey data of the stream corridor and adjacent
land topography.

H136921, Rev. D
Page 36

© Hatch 2022 All rights reserved, including all rights relating to the use of this document or its contents.



HATCH

Region of Peel - Schedule 'C' Class Environmental Assessment for Winston Churchill Boulevard from Highway 401 to Embleton Road
Stormwater Management Report

At the detailed design stage, soil infiltration testing at proposed LID feature locations should
be conducted in order to determine exfiltration rates from the underground detention
chambers and optimize chamber sizing. Erosion and sedimentation control measures
should be designed during the detailed design stage of the project and must be
implemented during construction.

7. Recommendations and Next Steps

As per comments received from CVC, several aspects shall be considered and addressed in
detailed design stage of the project.

» The following items shall be considered when determining the extent of work and
developing the workplan for the identified subject sites:

o The proposed works associated with the crossing should not create
additional offsite flooding upstream and/or downstream of the crossing.
Therefore, any alterations to existing crossings must not have any off-site
flooding impacts during all design storms from 2-year to 100-year and
Regional events.

o CVC’s expectation for crossing replacements is that the crossing should be
designed to be flood free to the best extent possible. If changes to the
design are proposed, a hydraulic assessment will be required.

o It must be confirmed that the preferred alternative will not have any offsite
flooding impacts due to the proposed work being completed. CVC'’s
Technical Guidelines for Watercourse Crossings (September 2019) shall be
referred for more detailed guidance.

o The hydraulic model shall follow the CVC Standard Parameters unless
otherwise directed or justified.

* A method of pre-treatment would be required to ensure that the underground
chambers and isolator rows would function as per intended design. During detail
design the location(s) of the pre-treatment measures on the typical cross-sections
shall be provided to ensure they are utilized in the appropriate location.

*  For the proposed storm chamber design, an in-depth investigation must take place
to determine the soil conditions and elevated groundwater conditions within the
study area and design the measures appropriately. The following shall be referred
for additional design considerations for the storage chambers:

o Refer to Sustainable Technologies Evaluation Program for additional design
guidance of Infiltration Chambers.

o Provide a typical detail of the storm chambers including details of the
overflow method and depth of separation between the bottom of the
chamber and the seasonally high groundwater elevation. The MECP
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requires a minimum separation of 1.0m from the bottom of the infiltration
gallery to the seasonally high groundwater elevation.

o Clearly indicate the method being used as an overflow for the underground
storage chambers.

+  Section 4.8 provides further detail of the underground detention chambers. An orifice
will be designed and installed to encourage complete infiltration of the design flows.
The design parameters and details of each orifice shall be provided during detailed
design stage.

» A detailed general arrangement plan for the regulated watercourse crossings of Levi
Creek North, Levi Creek South and Mullet Creek shall be provided including the
existing and proposed crossing details (invert and obverts, sizing, etc.) on these
plans.

* Regulated watercourse crossing BR0O1 and BRO05 require minor rehabilitation within
the existing structure.

« All proposed infrastructure (specifically storm outlets) must be located outside of the
local erosion hazard associated with the regulated watercourses. This will be
determined in conjunction with the geomorphic assessment at the detailed design
stage.

o The detailed design of these outlets must incorporate appropriate erosion
control measures and treatment as outlined in the EA.

» The proponent is responsible for the submission and ultimate implementation of a
comprehensive ESC plan for each stage of construction, specific to the work
completed at and adjacent to the regulated watercourse crossings. If the
construction duration is relatively long and/or the watercourse is sensitive, multi-
stage construction ESC plans will be required to ensure adequate control for the
entire period of work.

o If necessary, a flow diversion or by-pass plan must also be submitted.

o Inthe instances where groundwater is high and dewatering is required,
during construction activities, a dewatering plan will be required by a
qualified person.

o Refer to the Standard Notes for Drawings Submitted for CVC Review and
apply the notes to the Erosion and Sediment Control drawings as necessary

+ Clearly define the limit of disturbance within the subject site and incorporate
appropriate silt control to ensure downstream regulated features and watercourses
do not receive sediment laden runoff due to the construction of the culvert.
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» All drawings and reports must be signed and stamped by a registered Professional
Engineer / qualified professional prior to receiving approval from the conservation
authority.
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Working for you

WINSTON CHURCHILL BLV.

(FROM HIGHWAY 401 TO EMBLETON ROAD)
PROPOSED DRAINAGE PLAN
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STA. 0+500 TO STA. 1+100
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SERVICE DATA

T — — S ——
[STORMSEWERS | | [BELLUGCABLE | |
[WATERMAINS | | [WvDROUGCABLE | [
[TRANST || [Avoroone [ [
PARKSSREC | | fev T
[ONT.CLEANWATER | | [cowmunic.casles | [
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KEY PLAN (N.T.S.)

LEGEND:

- — — — EXISTING STM PROPOSED GREENZONE

— — — PROPOSED STM PROPOSED MULTI-USE PATH
O PROPOSED MH PROPOSED SIDEWALK

u PROPOSED CB PROPOSED RAISED ISLAND
[ ] EXTEND/UPGRADE EXISTING CULVERT
PROPOSED STORMTECH CHAMBER
mmmp> PROPOSED MAJOR FLOW DIRECTION
— PROPOSED MINOR FLOW DIRECTION
PROPOSED ROADWAY CATCHMENT BOUNDARY

| EXTERNAL CATCHMENT BOUNDARY
[SSSY  WETLAND | — POTEI:IAL PROPERTY

MATCH LINE STA. 1+100
MATCH LINE STA. 1+400

qwn‘\{;ﬁg"‘mm‘? .‘ ds'?lt. ;‘:r 1% ~'
— e R -

— .- — WATERCOURSE s 'TT'%‘N)(FOR STREAM

m ATCHMENT ID
QW PERCENTAGE OF IMPERVIOUS AREA
CATCHMENT AREA (HA)

LEVI CREEK SUBWATERSHED
MULLET CREEK SUBWATERSHED
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MATCH LINE STA. 1+400
MATCH LINE STA. 1+700
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WINSTON CHURCHILL BLV.

(FROM HIGHWAY 401 TO EMBLETON ROAD)
PROPOSED DRAINAGE PLAN

STA. 1+100 TO 1+700
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SERVICE DATA

INIT.
[SANSEWERS | | feAswANs | [
[STORMSEWERS | | [BELLUGCABLE | [
[WATERMAINS | | [WvDROUGCABLE | [
[TRANST || [Avoroone [ [
PARKSSREC | | fev T
[ONT.CLEANWATER | | [cowmunic.casles | [
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TCH LINE STA. 2+000
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MATCH LINE STA. 1+700

POTENTIA
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ERATIO
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MATCH LINE STA. 2+000
MATCH LINE STA. 2+300
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(FROM HIGHWAY 401 TO EMBLETON ROAD)
PROPOSED DRAINAGE PLAN

STA. 1+700 TO STA. 2+300
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SERVICE DATA

-
[SANSEWERS | | JeAswANs [ |

[STORMSEWERS | | [BELLUGCABLE | |

[WATERMAINS | | [WvDROUGCABLE | [
[TRANST || [Avoroone [ [
PARKSSREC | | fev T
[ONT.CLEANWATER | | [cowmunic.casles | [
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KEY PLAN (N.T.S.)

LEGEND:

- — — -~ EXISTING STM PROPOSED GREENZONE

— — — PROPOSED STM PROPOSED MULTI-USE PATH
(o] PROPOSED MH PROPOSED SIDEWALK

" PROPOSED CB PROPOSED RAISED ISLAND
] EXTEND/UPGRADE EXISTING CULVERT
L PROPOSED STORMTECH CHAMBER
mmmp> PROPOSED MAJOR FLOW DIRECTION
——  PROPOSED MINOR FLOW DIRECTION
PROPOSED ROADWAY CATCHMENT BOUNDARY

| EXTERNAL CATCHMENT BOUNDARY

[SSSY  WETLAND | —— ZOTNT PROPERTY

MATCH LINE STA. 2+300
MATCH LINE STA. 2+600

— .. — WATERCOURSE (FOR STREAM

m ATCHMENT ID
QW PERCENTAGE OF IMPERVIOUS AREA
=< CATCHMENT AREA (HA)

LEVI CREEK SUBWATERSHED
MULLET CREEK SUBWATERSHED
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