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1.0 INTRODUCTION

2.0 STUDY AREA

The City of Mississauga and GO Transit propose to develop a bus-only grade-separated
busway in support of GO Transit’s inter-regional bus services, Mississauga Transit’s bus
services, and the MTO’s High Occupancy Vehicle lanes on the highway. This
Preliminary Drainage and Stormwater Management report addresses the section of the
proposed works (BRT west) between Winston Churchill Boulevard and Erin Mills
Parkway, which will include two transit stations with parking facilities and approximately
1.5 km of busway.

BRT west is located within the hydro corridor north of Highway 403 and extends from
Winston Churchill Boulevard to Erin Mills Parkway (see Exhibit 1). It is located within
the limits of the Credit Valley Conservation Authority (CVC) and is within the catchment
areas of Sawmill and Mullett Creeks, however there are no creek crossings within this
section.

The following report provides a preliminary design for the BRT drainage system and
recommendations for stormwater management measures. The proposed design and
recommendations are based on an evaluation of the existing drainage systems, including
that of the adjacent Highway 403, and the proposed BRT profile. Areas contributing
drainage to the BRT corridor have been delineated, design/evaluation criteria have been
defined based on the current policy framework and hydrologic calculations and modeling
have been completed to quantify flow contributions during various return period rainfall
events.
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3.0 PURPOSE AND OBJECTIVE
Construction of the BRT will progress over the next several years. The purpose of this
study is to identify existing and future drainage features and provide a preliminary and
conceptual description of preferred locations and methods for stormwater management.
The key objective of this study is to develop a water resources management conceptual
plan consistent with the recommendations of the 1992 Environmental Assessment (EA)
and the 2004 EA Addendum, the current policies of the Credit Valley Conservation
Authority (CVC), the City of Mississauga, Go Transit and MTO.
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4.0 REVIEW OF BACKGROUND INFORMATION

5.0 DESIGN CRITERIA

4.1

5.1

Field Reconnaissance

Field inspections of the existing drainage features including culverts, water courses,
sewer intakes and existing stormwater management facilities were conducted by the study
team to observe the condition of the existing drainage systems and confirm the accuracy
of topographic mapping and background information.

4.2

Background Studies and Information

Information reviewed as a part of this study includes:
z

Mississauga Transitway Environmental Assessment Report, McCormick Rankin
Corporation, January 1992;

z

Mississauga Transitway EA Addendum, McCormick Rankin Corporation, October
2004;

z

Stormwater Management Design Brief Erin Mills Neighbourhood 408 Plan 21T94025, Earth Tech Canada Inc., August 2000;

z

Drainage and Stormwater Management Report – Highway 403 Widening from
Highway 407 to Highway 401, Winter Environmental Consulting, October 2001;
Highway 403 - Culvert Investigation Report from Highway 407 to Highway 401,
Winter Environmental Consulting, November 2000;
MTO contract drawings Highway 403 – Contract 2003-2012, The Green
Galloway Group Inc.;

z

z

z

z

MTO Highway Drainage Design Standards, January 2008;

z

MOE Stormwater Management Planning and Design Manual, March 2003;

z

Soil Survey of Ontario - Soil Map of Peel County, Soil Survey Report No.18;

z

OBM mapping and aerial photographs; and

z

Mississauga Storm Sewer Network, Transportation and Works Department, 2003
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Hydraulic Criteria

Based on discussions with City of Mississauga staff, the drainage system for the BRT is
to be designed based on the MTO Highway Drainage Design Standards for a freeway.
As such, the design criteria for this preliminary design are as follows:
z Minor system to be designed for the 10 year event;
z Major system to be designed for the 100 year event;
z Either an overland flow route (swale, ditch or realigned watercourse) or a storm
sewer shall convey external runoff from the point of interception to the receiving
watercourse. The capacity of this flow route shall be sufficient to convey the
major system design flow; and
z Minimum culvert sizes are as follows:
z 800 mm minimum diameter for circular culverts
z 800 mm minimum rise for elliptical or arch culverts
z 900 mm minimum rise for box culverts.
The criteria identified above allow for the preliminary design of conveyance systems
within and external to the BRT and preliminary sizing of stormwater management
measures. At the Final Design Stage, additional criteria/standards identified within the
MTO Highway Drainage Design Standards must be applied to complete the detailed
design of the BRT drainage system including but not limited to: storm sewer sizing,
catchbasin spacing, bridge deck drainage, sag and spread analyses, and ditch and culvert
sizing.

5.2

City of Mississauga Development Requirements Manual, Transportation and
Works Department, January 2002;

June 2008

Stormwater Management Criteria

MTO requires that quantity control be provided for any new development prior to
discharging to the Highway 403 drainage system. Furthermore, due to capacity
restrictions, quantity control must be provided prior to discharging to any municipal
sewer. As such, water quantity control is to be provided by reducing proposed conditions
peak flows to existing rates for all storms up to and including the 100 year event.
In accordance with CVC requirements, Enhanced water quality control must be provided
for any new development. Enhanced control is defined by the MOE Guidelines as
requiring 80% or greater removal of suspended solids.
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pipes just north Highway 403.

6.0 EXISTING CONDITIONS
z

The proposed BRT west lies within the hydro corridor. Surrounding land use varies from
residential development, highway infrastructure and hydro corridor. Terrain is gently
undulating and generally slopes from north to south. Based on the Soil Survey mapping,
soils within the study area are predominantly clay loam consisting of shale and limestone
with good to imperfect drainage.

6.1

June 2008

Outlet 3 - culvert at Erin Mills Parkway: This culvert conveys runoff from
approximately 11.80 ha of Highway 403 and Hydro corridor lands. Runoff
generated within the area west of Erin Mills Parkway is conveyed to Outlet 3 via
side ditches and a culvert under the ramp located west of Erin Mills Parkway.
Outflow from Outlet 3 is ultimately conveyed to Mullett Creek, east of Erin Mills
Parkway, by highway ramp culverts and side ditches.

Existing Drainage Conditions

Exhibits 2 to 4 illustrate the drainage areas in the vicinity of the BRT west project limits.
The existing drainage system consists primarily of open ditches, culverts and storm
sewers. Three outlet points (Outlets 1, 2 and 3) were identified and the contributing
drainage areas were divided according to these three outlet points. A summary of the
three outlet points and their contributing drainage areas are summarized below:
z

Outlet 1 - twin 1200 mm diameter pipes (Outlet 1A) and Twin 2590 mm
diameter trunk sewer (Outlet 1B): Twin 1200 mm diameter pipes (Outlet 1A)
cross Highway 403 just east of Winston Churchill Boulevard. The contributing
drainage area to Outlet 1A is approximately 31.0 ha and consists entirely of
Highway 403 and Hydro corridor areas. Runoff generated from the portion of this
area located north of Highway 403 (21.2 ha - Catchments 1-1 to 1-3 on Exhibit 3)
is conveyed by side ditches and culverts under the highway ramps to the upstream
end of the twin 1200 mm pipes. Minor event runoff from this area combines with
runoff from Highway 403 (9.80 ha – Catchment MTO 103) and is conveyed
through the twin 1200 mm pipes to a ditch on the south side of Highway 403. The
ditch runs easterly to MTO Pond 2 and discharge from this facility is conveyed to
Sawmill Creek through twin 2590 mm diameter storm trunk sewer (Outlet 1B).
The twin 1200 mm pipes have adequate capacity to convey major event runoff
from Catchments 1-1 to 1-3 and the existing MTO Pond 2 is sized to accommodate
major event flows from these areas; however the preliminary review of existing
grades at the twin pipes inlet indicates that major event runoff from Catchments 11 to 1-3 continues eastward via ditch and culvert to Outlet 1B along with all runoff
from Catchment 1-4. Major event runoff conditions for Catchments 1-1 to 1-3 will
be confirmed at the detailed design stage. As a part of this preliminary study, it
has been confirmed that the twin pipes and MTO Pond 2 have capacity for major
flows from these areas, but it is assumed that they are conveyed to Outlet 1B.

z

Outlet 2 - twin 2400 mm diameter pipes: Twin 2400 mm pipes run southerly
and cross Highway 403 just east of Glen Erin Drive and ultimately discharge to
Sawmill Creek. The approximate contributing drainage area to the twin pipes is
201 ha which includes a portion of the Highway 403 and Hydro corridors in
addition to approximately 189 ha of residential lands north of the study area.
Runoff generated within the Hydro corridor to the west and east of Glen Erin
Drive is conveyed by natural watercourses, ditches and a culvert under Glen Erin
Drive to a catchbasin and an inlet structure that discharge to the twin 2400 mm
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7.0 PROPOSED CONDITIONS
The BRT west consists of stations (platforms, parking lots, access roads, passenger pick
up / drop off areas, access paths) in the northwest quadrant of both the Erin Mills
Parkway and Winston Churchill Boulevard interchanges with Highway 403, connected
by a two lane two-way bus-only roadway over a distance of approximately 1.5 km. The
initial development of the BRT stations will provide 100 spaces for Park and
Ride/carpool use, with additional grading to accommodate another 100 parking spaces if
demand warrants more capacity.
The 1.5 km busway link between the BRT Stations will provide grade-separated
crossings of all roadways and interchange ramps. It will pass under the N-W interchange
ramp at Winston Churchill Boulevard, Winston Churchill Boulevard itself, and Glen Erin
Drive and it will pass over the S-W loop ramp and the E-N/S exit ramp at the Winston
Churchill Boulevard interchange. Other than at road crossings, the busway will be
constructed essentially at-grade.
The busway will be comprised of two 3.75m bus-only lanes, with an additional 2.75m
paved maintenance strip adjacent to each lane. Where below-grade, the busway will
largely be in open cut. However, in sections where there is a constrained right-of-way,
retaining walls will be implemented to reduce the required width of the busway, creating
an open trench. This configuration will be most predominant where the busway crosses
the Winston Churchill Boulevard interchange.

7.1

Proposed Drainage Conditions

The proposed modifications to the existing drainage system include new ditches and
culverts, flat bottom grassed swales, oil and grit separators, storm sewers and a new
stormwater management facility located to the west of Erin Mills Parkway. These
modifications are discussed in the following sections and illustrated on Exhibits 5 and 6.
Per the hydraulic criteria identified in Section 5.1, all new culverts and ditches will be
designed to convey the 100 year event. Additionally, catchbasin spacing and storm sewer
sizing at sags within the BRT corridor must be sufficient to capture the 100 year event. A
preliminary sizing estimate of all new culverts is provided in Section 10 of this report;
however storm sewer sizing and catchbasin spacing will be designed at the detailed
design stage and hence are not presented here within.
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Runoff generated under proposed conditions will be conveyed to the same three outlets
utilized under existing conditions.
7.1.1 Outlet 1 - Twin 1200 mm Pipes (Outlet 1A) & Twin 2590 mm Trunk Sewer
(Outlet 1B)
The proposed BRT works in this area include a parking lot adjacent to Winston Churchill
Boulevard and approximately 350 metres of the new BRT. The location of the E-NS, SW, and N-W ramps at Winston Churchill Boulevard will be adjusted to accommodate the
BRT.
The proposed drainage conditions to this outlet will not vary greatly from those under
existing conditions, however the drainage area will decrease from 36.30 ha to 35.25 ha as
a portion of the BRT within the existing catchment area will drain eastward to Outlet 2
under proposed conditions. Runoff will continue to be conveyed primarily by a series of
side ditches and culverts under the highway ramps to Outlets 1A and 1B, as under
existing conditions. Six new culverts (FC1 to FC6 on Exhibit 5) will be installed to
replace existing culverts that must be relocated due to the new ramp locations.
Major and minor event runoff from the proposed parking area will be controlled on-site
to existing rates via parking lot storage and discharged to Outlet 1 through flat bottomed
grass swales, ditches and culverts. BRT drainage (minor and major) will be collected by
a new storm sewer at the sag under Winston Churchill Boulevard and conveyed to Outlet
1.
As discussed in Section 6.1, major event runoff conditions for Catchments draining to the
twin 1200 mm pipes must be confirmed. For the purposes of this preliminary study, it
has been assumed that the twin 1200 mm pipes that represent Outlet 1A will only collect
minor event runoff from north of Highway 401. Major event runoff will continue
eastward to Outlet 1B. All runoff collected by Outlet 1A will discharge to the ditch and
MTO Pond 2 on the south side of Highway Highway 403 as under existing conditions.
Discharge from this facility will continue to be conveyed to Sawmill Creek through twin
2590 mm diameter storm trunk sewers. It should be noted that the twin 1200 mm pipes
and MTO Pond 2 have adequate capacity for major event flows from Catchments 1-1 to
1-33 under proposed conditions if the quantity control measures identified above and
discussed in Section 9.1 are implemented.

Preliminary Design
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conditions. The drainage area will increase slightly from 11.90 ha to 12.57 ha to
accommodate portions of the BRT that lie within the existing Outlets 1 and 3 drainage
areas. New ditches and one new culvert (FC7) will be installed to convey runoff from
north of the BRT to the existing ditch and culvert system south of the BRT that
discharges to Outlet 2. Minor event runoff from approximately 0.55 ha of the will be
collected by the BRT storm sewer system and discharged to a flat bottom grass swale and
the new culvert. Minor event runoff from the remaining BRT area and major event
runoff from the entire BRT area will be conveyed by storm sewer and sheet flow,
respectively to the sag just east of the twin 2400 mm diameter pipes and then discharged
to Outlet 2. Proposed conditions flows will be controlled to existing rates prior to
discharging to Outlet 2 via a combination of pipe and surface storage. Details of these
controls along with quality control measures are discussed in Section 9.2.
7.1.3

Outlet 3 - Culvert at Erin Mills Parkway

The proposed works in this area consist of a approximately 200 m of the BRT and a new
parking lot to the west of Erin Mills Parkway. The new parking lot will require the
relocation of the S-W ramp at Erin Mills Parkway. The drainage area will decrease to
11.6 ha under proposed conditions (existing = 11.80 ha) due to the conveyance of runoff
from the portion of the BRT within the existing Outlet 3 catchment area to Outlet 2.
Modifications to the existing drainage system will include a new culvert across the BRT
(FC8) and a second new culvert across the new S-W ramp at Erin Mills Parkway (FC9)
New diversion ditches will be constructed along the perimeter of the parking lot and
along the north edge of the BRT to prevent runoff from external areas from entering the
BRT system. These ditches will direct flows to FC8 and the existing Highway 403 ditch
and then eastward to FC9 and Outlet 3. Drainage from the parking lot will be controlled
to existing rates via a new stormwater management pond and/or parking lot storage prior
to discharging to FC9 and Outlet 3. Details of these quantity control measures along with
the proposed quality control measures for this area are discussed in Section 9.3.

Details of the proposed stormwater management measures for the area discharging to
Outlet 1 are discussed in Section 9.1.
7.1.2 Outlet 2 - Twin 2400 mm Diameter Pipes
The proposed BRT works in this area consist of approximately 970 metres of the BRT.
The modifications to the existing drainage system will include a new culvert across the
BRT, ditches, flat bottom grassed swales and storm sewers. As with Outlet 1, proposed
drainage conditions to Outlet 2 will not be greatly altered from those under existing
McCormick Rankin Corporation
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8.0 HYDROLOGIC ANALYSIS

9.0 PRELIMINARY STORMWATER MANAGEMENT PLAN

A hydrologic analysis was completed using SWMHYMO to provide a basis for
assessment of flow conditions within the BRT west tributary area and the response to
various rainfall events under existing and proposed development conditions. Consistent
with the Drainage and Stormwater Management Report – Highway 403 Widening from
Highway 407 to Highway 401, the 12 hour SCS rainfall distribution was used for the 2
year to 100 year storm events. The 4 hour Chicago distribution was used for the 25 mm
event. The rainfall depths associated with the various storm return intervals are listed in
Table 1 and were developed from the IDF parameters for Toronto Pearson International
Airport. Summaries of the parameters used within the existing and proposed conditions
models are provided in Appendices A and B, respectively.

The preliminary stormwater management plan has been designed to meet the water
quality and quantity control criteria identified in Section 5.2, above. The following
discussion presents the preliminary design of the recommended measures for each outlet
location.

9.1

Table 1: Design Storm Rainfall Depth Summary
Storm Event Return Interval Rainfall Depth
(years)
(mm)
25 mm

25

2

43.80

10

72.70

50

97.90

100

108.60

As a part of this analysis, a stage-storage-discharge relationship for MTO Pond 2 was
developed based on the details provided within the Drainage and Stormwater
Management Report – Highway 403 Widening from Highway 407 to Highway 401 and
the drawings for MTO Contract No.2003-2012. Calculations for this stage-storagedischarge relationship are provided in Appendix C.
The model results are provided in Appendices A and B and summarized in Table 2. The
proposed conditions model includes preliminary stage-storage-discharge relationships of
the quantity control measures discussed below in Section 9. As illustrated in the table
below, the proposed flows generally match those of existing conditions. “Fine-tuning” of
the stage-storage-discharge” relationships will be completed at the final design stage to
ensure that proposed flow rates match, or are below, existing rates.

Storm
Event
25 mm
2 year
10 year
50 year
100 year

Table 2: SWMHYMO Output Summary
Flow (m3/s)
Outlet 1A
Outlet 1B
Outlet 2
Outlet 3
Existing Proposed Existing Proposed Existing Proposed Existing Proposed
1.19
1.06
1.70
2.27
2.51

1.14
1.07
1.70
2.27
2.51

McCormick Rankin Corporation

0.05
0.13
0.72
1.35
1.63

June 2008

0.04
0.18
0.73
1.30
1.55

0.08
0.22
0.58
0.94
1.11

0.11
0.24
0.56
0.93
1.09

0.11
0.25
0.61
0.98
1.14
Page 15

0.12
0.25
0.59
0.91
1.05

Outlet 1 - Twin 1200 mm Pipes (Outlet 1A) & Twin 2590 mm
Trunk Sewer (Outlet 1B)

The recommended stormwater management measures for the area draining to Outlet 1 are
as follows:
z Water quantity control for the parking lot area will be provided by parking lot
storage. Based on the results of the hydrologic modeling, approximately 1,500 m3
of storage is required with a maximum discharge rate of 0.15 m3/s during the 100
year event in order to match existing flow rates at Outlet 1. In the event that
sufficient storage cannot be provided within the parking lot, additional storage can
be provided within the proposed flat bottom grass swales located immediately
downstream of the parking lot.
z Enhanced water quality control will be provided for the proposed parking lot via a
treatment train consisting of one or more oil/grit separators (OGS) and flat bottom
swales. Alternatively, the required water quality control for the parking lot can be
provided by the Existing MTO Pond 2 (see Stormwater Quality Volumetric
Requirements calculations in Appendix C).
z Water quantity and enhanced water quality control for the approximate 350 m of
BRT within this catchment area will be provided by the existing MTO Pond 2.
The proposed parking lot storage has been designed to slightly over-control runoff
from the parking lot such that runoff from the BRT can be conveyed to Outlet 2
uncontrolled without increasing flow rates to that outlet. As previously discussed,
a stage-storage-discharge relationship for MTO Pond 2 was developed for this
study based on the details provided within the Drainage and Stormwater
Management Report – Highway 403 Widening from Highway 407 to Highway 401
and the drawings for MTO Contract No.2003-2012. Based on this assessment, the
existing MTO Pond 2 has adequate capacity to provide the required water
quantity and quality control for the approximate 350 m of BRT within this
catchment area. MTO Pond 2 also has adequate capacity to provide the required
quality control for the parking lot if the OGS and flat bottom grass swale
treatment train is not deemed the preferred alternative. The MTO Pond 2 stagestorage-discharge relationship and a summary of its water quality requirements
under existing and proposed conditions are provided in Appendix C.

9.2

Outlet 2 - Twin 2400 mm Diameter Pipes

The recommended stormwater management measures for the area draining to Outlet 2 are
as follows:
McCormick Rankin Corporation
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Enhanced water quantity control for approximately 350 m of BRT west of FC7
will be provided by a flat bottom grass swale.
Quantity control for this reach of the BRT will be provided by attenuation storage
within the flat bottom grass swale. Additional attenuation storage will be
provided within the proposed ditch that runs westward along the north edge of the
BRT for the undeveloped area within the Hydro corridor (Catchment 2-1) that
will drain to FC7 to ensure there is no increase in downstream flows. Based on
the hydrologic analysis, the combined volume requirement for the ditch and swale
is approximately 600 m3 with a maximum discharge rate of 0.38 m3/s during the
100 year event.
Enhanced water quality control for the remaining BRT area will be provided by
an OGS. Quantity control for this area will be provided via pipe storage within
the BRT right-of-way. Approximately 300 m3 of pipe storage with a maximum
discharge rate of 0.14 m3/s during the 100 year event will be required to match
existing flow rates at Outlet 2.

Outlet 3 – Culvert at Erin Mills Parkway

The recommended stormwater management measures for the area draining to Outlet 3 are
as follows:
z Enhanced water quality control and water quantity control will be provided for the
proposed parking lot by a wet pond stormwater management facility located
between the Erin Mills Parkway / Highway 403 interchange and the parking lot.
The pond will require approximately 0.40 ha of land and will provide a total
volume of approximately 5,000 m3 (1,260 m3 of permanent pool, 2,850 m3 of
extended detention and attenuation storage, and 900 m3 of freeboard) to meet the
quality and quantity control requirements. The facility will discharge to the
proposed new culvert, FC10.
z Alternatively, water quality and quantity control can be provided by one or more
OGS units and parking lot storage, respectively. Approximately 2,600 m3 of
parking lot storage will be required to meet the quantity control requirement. If
this option is chosen, the OGS units should be designed to outlet to flat bottom
grass swales to provide additional cleansing of runoff.

McCormick Rankin Corporation
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10.0 PRELIMINARY ASSESSMENT OF PROPOSED CULVERTS
The hydrologic modeling was used to estimate 100 year peak flows to each of the 9
proposed new culverts. As grading of the BRT has not been finalized, sizing of the
culverts must be completed at the detailed design stage. In the meantime, the hydraulic
criteria presented in Section 5.1 can be used as a guide.
Table 3: Proposed Culvert Assessment Summary
Proposed
Estimated 100 Year Flow
Culvert ID
(m3/s)
FC1(1)

0.30

(2)

0.67

FC2

FC3

0.50

FC4

0.71

FC5

0.68

FC6

0.97

FC7

0.40

FC8

0.30

FC9

0.15

Notes:
(1) Assumes all flow from parking lot is conveyed to FC1.
(2) Assumes no flow from parking lot is conveyed to FC2
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11.0 CONCLUSIONS AND RECOMMENDATIONS
Based on the preceding report, the following conclusions can be made:
z BRT west will consist of two stations with associated parking areas and
approximately 1.5 km of busway
z Three outlets have been identified under existing drainage conditions within the
BRT west area including:
1. twin 1200 mm diameter pipes (Outlet 1A) and Twin 2590 mm diameter trunk
sewer (Outlet 1B);
2. twin 2400 mm diameter pipes east of Glen Erin Drive; and
3. culvert at Erin Mills Parkway.
z The same three outlets will be utilized under proposed drainage conditions and the
existing drainage regime will not be greatly altered under proposed conditions
z Existing peak flow rates at each outlet will not be exceeded under proposed
conditions
z Enhanced water quality control will be provided for all new development
z Construction of the BRT west will require installation of 9 new culverts and
relocation of several ditches to maintain existing drainage across the BRT and the
Highway 403 interchanges at Winston Churchill Boulevard and Erin Mills
Parkway.
The principal recommendations of this report are:
z on-site controls such as parking lot storage be implemented to minimize the land
requirement of stormwater management facilities;
z oil grit separators be used in combination with flat bottom grass swales to provide
a treatment train and ensure that Enhanced water quality control is provided;
z details of major event runoff conditions for Catchments 1-1 to 1-3 that drain to
Outlet 1 must be confirmed. This preliminary study assumes that major flows
from these catchments drain to Outlet 1B (twin 2590 mm trunk sewer), however it
has been confirmed that the twin 1200 mm pipes and MTO Pond 2 have adequate
capacity to accommodate these flows.
z at the detailed design stage, catchbasin spacing and storm sewer sizing within the
BRT be designed in accordance with the MTO Highway Drainage Design
Standards; and
z sizing of each of the 10 proposed new culverts be re-examined at the final design
stage as parking lot grading may require that additional flow be directed to some
of them
All of which is respectfully submitted,
McCormick Rankin Corporation

Kate Macnaughton, P.Eng.
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PROPOSED CONDITIONS SWMHYMO MODELING
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APPENDIX C
PRELIMINARY STORMWATER MANAGEMENT CALCULATIONS

McCormick Rankin Corporation

