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1 Introduction

1.1 Background

The Town of Oakville retained IBI Group to complete a Schedule ‘C’ Municipal
Class Environmental Assessment (EA) study for the proposed improvements to
Wyecroft Road between Bronte Road and Kerr Street in the Town of Oakuville.
This Stormwater Management (SWM) Report is a supporting document to the
Class EA for the proposed improvements to Wyecroft Road between Bronte
Road and Kerr Street.

Wyecroft Road is a Multi-Purpose Arterial roadway under the jurisdiction of the
Town of Oakville. Wyecroft Road becomes South Service Road West for a
section of the corridor between Third Line and Fourth Line. Within the study
limits, Wyecroft Road connects Oakville’s employment area to local, regional
and provincial highways. The study corridor extends for a distance of
approximately 6.4 km from Bronte Road to Kerr Street. The project limits for this
study are delineated in Figure 1 presented in APPENDIX.

The purpose of this SWM Report is to support the Class EA, summarize the
existing drainage and stormwater management conditions within the study limits,
and develop a SWM Plan to convey external and internal runoff across the
widened Wyecroft Road in order to mitigate the potential impacts of the
proposed roadway improvements on receiving drainage systems.

1.2  Existing Drainage Infrastructure

As part of the Wyecroft Road EA, the following drainage components were
identified:

e There are seven (7) transverse culverts within the study limits that convey
external and roadside ditching flows across Wyecroft Road/South Service
Road West. Of the seven existing culverts, two (2) are twin cell concrete
boxes, one (1) is open footing, two (2) are concrete boxes, one (1) is a
corrugated steel pipe arch (CSPA), and one (1) is a twin cell CSPA.

e The existing V-shaped road side ditches along Wyecroft Road provide water
quality/quantity control for runoff prior to discharge into receiving systems.

e Storm runoff from Bronte Road to Third Line is collected by storm sewers and
conveyed to Fourteen Mile Creek. Storm sewers are also used to convey
roadway runoff from approximately 350 m west of Weller Court to just west of
Weller Court.

e Most of the watercourses convey flow through rural and urban areas. A
significant amount of estate/commercial/residential land use areas are also
located adjacent to Wyecroft Road.

e There are no stormwater management facilities within or adjacent to the
project corridor. However, there is an existing SWM facility located upstream
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of where Taplow Creek crosses Fourth Line, south of South Service Road
West.
1.3  Proposed Roadway Improvements

As part of the Wyecroft Road EA study, the following preferred roadway
improvements were investigated:

Preferred Roadway Improvements

o Widening of Wyecroft Road from 2 lanes to 4 lanes from Bronte Road
to just east of Third Line.

o Proposed eastbound/westbound centre left turn lane from just east of
Bronte Road to just west of Third Line.

o Proposed eastbound/westbound centre left turn lane between
Cranberry Court and Equestrian Court.

o Extension of the eastbound/westbound centre left turn lane located
east of Fourth Line to Weller Court to include roadway segment up to
the Fourth Line/Wyecroft Road intersection, as well as roadway
segment just east of Weller Court.

o Proposed eastbound/westbound centre left turn lane from just east of
Sinclair Road to just west of Kerr Street.

o Improvements at the Bronte GO Station Bus Layby
Driveway/Wyecroft Road intersection by incorporating traffic signals.

o Improvements at the South Service Road West/Wyecroft Road
intersection, just west of Third Line, by incorporating centre islands
and left-turn lanes.

o Improvements at Third Line/Wyecroft Road intersection with
additional east — west lanes.

o Realignment of South Service Road West just east of Third Line, from
Station 12+200 to 12+600.

o Improvements at the Progress Court/South Service Road West
intersection by incorporating a flush centre island (west side of
intersection), a westbound centre left turn lane, and traffic signals.

o Improvements at the Sinclair Road/Wyecroft Road intersection by
incorporating eastbound and westbound left turn lanes.

o Improvements at the Kerr Street/Wyecroft Road intersection by
incorporating eastbound left and right turn lanes and traffic signals.

o Multi-Use Trail (MUT) proposed on the south side of Wyecroft Road
from Bronte Road to Third Line.
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o Buffered bike lanes on both sides of Wyecroft Road within the
roadway allowance between Bronte Road and Kerr Street.

o Sidewalks on the north side of Wyecroft Road from Bronte Road to
Third Line, South Service Road West on the south side of Wyecroft
Road from Third Line to 470 m east of Progress Court, and on both
sides of South Service Road West/Wyecroft Road from 470 m east of
Progress Court to Kerr Street.

o Permeable pavement (permeable asphalt or porous concrete) for
MUT and sidewalks, to be considered during detail design.

. Localized changes to the roadway profile.

Typical rural and urban cross sections for the proposed roadway are presented
on Figures 3-7 in APPENDIX.

2 Site Description
2.1 Study Area

Wyecroft Road from Bronte Road to Kerr Street generally features a two lane
paved road with wide gravel shoulders and grassy ditches on both sides of the
right-of-way (ROW). Existing urban sections with curb and gutter exist at the
following locations:

o Bronte Road to Third Line;

. Approximately 100 metres west of the intersection serving the Town
Central Operations Depot to Cranberry Court;

. Equestrian Court to just east of Fourth Line;
. Along the Oakville Transit property (south side only); and
. Approximately 100 metres west of Dorval Drive to Sinclair Road.

The landscape on either side of Wyecroft Road is generally characterized by
fully developed commercial and industrial parks with a few open spaces. From
approximately 150 m east of Third Line to approximately 1350 m east of Third
Line, South Service Road West runs parallel to and just south of the Queen
Elizabeth Way (QEW) roadway corridor.

The Wyecroft Road corridor spans multiple watersheds including Bronte Creek,
Fourteen Mile Creek, McCraney Creek, and Sixteen Mile Creek, all under the
jurisdiction of Conservation Halton (CH) and the Ministry of Natural Resources
and Forestry (MNRF), Aurora District Office. The watershed headwaters
originate on the Peel Plain and then flow towards Lake Ontario. Within the
Fourteen Mile Creek watershed, a 160 m stretch of South Service Road West
beginning just east of Third Line and a 60 m stretch beginning 250 m east of
Progress Court fall within CH’s Regulation limit. Within the McCraney Creek
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watershed, a segment of South Service Road West from Redwood Square to
Fourth Line and a 350 m stretch of Wyecroft Road beginning 90 m east of
Fourth Line fall within CH’s Regulation limit. As such, any proposed
development, interference or alteration along these segments of Wyecroft Road
will require a permit from CH. Refer to APPENDIX for CH floodplain mapping.

2.2  Existing Drainage Conditions

Based upon a review of CH subwatershed mapping and the existing survey
data, a total of seven drainage features cross the Wyecroft Road ROW within
the study area. These drainage features were characterized as either
watercourses or intermittent drainage features which convey roadside ditch and
adjacent area flows across the ROW. The location of the crossings is shown on
Figure 2 in APPENDIX, with Crossings 1, 3, 6, and 7 situated along
watercourses and Crossings 2, 4, and 5 situated along intermittent drainage
features.

The Bronte Creek watershed extends across multiple cities and towns, with
much of the watershed remaining undeveloped. The main branch of Bronte
Creek is approximately 48 km long, with settlement concentrating near the
mouth of the creek before discharging into Lake Ontario. Bronte Creek flows
west of the Wyecroft Road/Bronte Road intersection, just outside of the project
limits.

The main branch of Fourteen Mile Creek crosses under South Service Road
West, just east of Third Line. The Fourteen Mile Creek watershed includes
natural, enclosed and altered channels of Fourteen Mile Creek, with many
headwater tributaries of both the east and west branches originating on the
Trafalgar Moraine. The eastern branch of Fourteen Mile Creek used to form part
of the McCraney Creek watershed until it was diverted to discharge into
Fourteen Mile Creek in order to alleviate downstream flooding. Fourteen Mile
Creek headwater tributaries are intermittent while the downstream main channel
conveys permanent flow in a well-defined valley. The study area is located
within the lower reach of the creek which outlets to Lake Ontario 3.4 km
downstream of the Wyecroft Road crossing. Fourteen Mile Creek supports a
warmwater thermal regime, as well as some coldwater (i.e. Redside Dace) and
migratory coldwater species.

McCraney Creek’s headwater tributaries drain the southern edge of the
Trafalgar Moraine. Each branch of McCraney Creek is intermittent upstream,
flowing in natural channels and swales, but enclosed and altered throughout
urban areas. All branches flow south of the QEW. Upper McCraney Creek flows
parallel to and west of Taplow Creek and Glen Oak Creek, ultimately
discharging into Fourteen Mile Creek. At the Canadian National Railway tracks,
Taplow Creek and Glen Oak Creek combine to flow through the urban
development downstream and discharge into Lower McCraney Creek. Urban
storm sewers discharge into the tributaries and support the perennial flow in the
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downstream reach. Lower McCraney Creek flows through a defined valley and
discharges to Lake Ontario.

The Sixteen Mile Creek watershed spans across portions of Milton, Halton Hills,
Oakville and Mississauga, and drains an area of approximately 371 km2,
discharging into Lake Ontario. Sixteen Mile Creek flows just east of Kerr Street
and does not cross Wyecroft Road within the project limits.

Within the project limits, Wyecroft Road is primarily a two-lane, rural roadway,
approximately 7.1 m wide with gravel shoulders varying in width from 2.2 m to
3.0 m. In general, Wyecroft Road has a rural cross-section for the majority of the
corridor, with the exception of an urban stretch between Bronte Road and Third
Line located at the west end of the study area. Within the rural section,
stormwater resulting from both minor and major storm events is managed
through roadside ditches/swales on both sides of Wyecroft Road, rather than
through storm sewers, and there are no curbs or pedestrian sidewalks with the
exception of intersections. Longitudinal corrugated steel pipe (CSP) culverts of
varying diameter and length convey stormwater beneath driveways and street
entrances on both sides of Wyecroft Road and ultimately discharge into
receiving watercourses. Within the urban section (from just east of Bronte Road
to just west of Third Line), Wyecroft Road features curbs, gutters, and
pedestrian sidewalks on both sides of the roadway, and stormwater resulting
from minor storm events is conveyed by storm sewers and discharged into the
receiving watercourse (Fourteen Mile Creek). Major system flows within the
urban section of the corridor are conveyed to existing watercourse crossings as
roadway overland flow.

The location of the seven crossings and associated external drainage areas
within the Wyecroft Road corridor are illustrated on Figure 2 in APPENDIX.
These crossings convey external and roadside ditching flows across Wyecroft
Road. The transverse drainage culverts associated with each crossing are
labelled C1 through C7 (numbered from west to east along Wyecroft Road) on
Figure 2 in APPENDIX. The following Table 1 lists all seven (7) transverse
drainage culverts and provides details on their respective hydrologic and
physical conditions.
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Table 1: Summary of Existing Transverse Drainage Culverts

EXISTI SURFACE
LOCATI NG DRAINAGE
(0])] = EdErle Sl LENGT CHARACTERIS
H TICS
Just east Twin Cell .
C(:J of Third Concrete (%)(())Ogorg(r)nx 23.5m FOUg?:QKM”e
Line Box
175 North Side: North Side:
m )
west of Twin Cell (2x) 1400 x Roadside
C2 Progress CSPA 1000 mm 80.2m Ditch/Swale
Court South Side: South Side:
CSP 1000 mm
Centre & North
Ext.:
ca 270m 3060 x 1700 Upper
east of Concrete 973 m McCrane
@ | Progress Box S mm ' y
Court outh Ext.: Creek
3060 x 2600
mm
160 m
ca west of Concrete 2440 x 1830 427m Roadside
Cranberr Box mm ’ Ditch/Swale
y Court
Just east
of Roadside
C5 Cranberr CSPA 1030 x 740 mm | 26.0 m Ditch/Swale
y Court
Just west | Twin Cell
C6 | of Fourth | Concrete (ﬁ)é)ogooo X 59.0 m | Taplow Creek
. mm
Line Box
310 m
Cc7 east of Open 6100 x 1470
3) Fourth Fogting mm 16.9 m | Glen Oak Creek
Line
Note:

(1) HEC-RAS model received from the Town of Oakville indicated this as an 11.0 m span and 2.0 m rise bridge.
(2) HEC-RAS model received from the Town of Oakville indicated this as 4.27 m x 2.0 m box culvert. The size

identified in the field visit is 3.05 m x 2.0 m.

(3) HEC-RAS model received from the Town of Oakville indicated this as 6.1 m x 0.95 m box culvert. The size

identified in the field visitis 6.1 m x 1.1 m.

(4) Source of all culvert/crossing information is Record/As-Built Drawing.
(5) Referto Figure 2 in APPENDIX for culvert location.
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2.3  Existing Drainage Areas

A review of available topographic maps, floodplain maps, and Ontario Base Maps
was undertaken to establish drainage boundaries and associated external
drainage areas within the project limits. As part of the report titled, “Fourteen Mile
Creek/McCraney Creek, Supplemental Alternative Assessment, Town of
Oakville”, dated December 7, 2016, AMEC Foster Wheeler prepared a Drainage
Area Map which encompasses the project area. Based on AMEC’s Drainage Area
Map and information provided by the Town of Oakville, external drainage areas
were delineated to establish drainage boundaries for the study area.
Subcatchments and associated drainage areas for the seven crossings are
illustrated on Figure 2 in APPENDIX. Roadside ditching has been used at most
locations along Wyecroft Road to direct runoff to the nearest receiving
watercourse.

2.4  Existing Drainage Elements

2.41 Transverse Culverts

Currently, there are seven (7) transverse drainage culverts within the study area.
Based on the field investigation that was conducted, the hydrologic and physical
conditions of the culverts were assessed and summarized in the preceding
Table 1. Site photographs at the culverts are presented in APPENDIX M. The
following paragraphs describe the three non-structural culverts:

Twin Cell CSPA Culvert (C2)

This culvert is located on South Service Road West approximately 175 m west
of Progress Court. At the upstream end, C2 is a twin cell CSPA. At the
downstream end, C2 is a CSP which connects to a swale. The culvert runs
under the South Service Road West, QEW, and North Service Road West
corridor for a length of approximately 80.2 m. C2 is within the Fourteen Mile
watershed.

Concrete Box Culvert (C4)

This existing structure is located on South Service Road West approximately
160 m west of Cranberry Court. The culvert is a single cell concrete box with a
clear span of 2.44 m and a vertical opening of 1.83 m. C4 has a length of 42.7 m
with a roadway width of 17.5 m which accommodates three lanes of vehicular
traffic. The culvert was constructed on a skew angle of 35° perpendicular to the
roadway alignment. C4 is within the Fourteen Mile watershed.

CSPA Culvert (C5)

This culvert is located on South Service Road West just east of Cranberry Court.
C5is a1.03 m x 0.74 m CSPA culvert which conveys flow from the roadside
ditches located north of South Service Road West and connects to a swale at
the downstream end. The culvert has an existing length of 26.0 m. C5 is within
the Fourteen Mile watershed.
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Structural Culverts
Fourteen Mile Creek Culvert (C1)

The structure has a North-South orientation and is located on South Service
Road West just east of Third Line. This culvert is a twin cell concrete box with a
cell clear span of 6.0 m and a vertical opening of 3.0 m which carries two lanes
of vehicular traffic across Fourteen Mile Creek. The culvert has a length of 23.5
m with a roadway width of 7.3 m. This structure was constructed on a skew
angle of 25° perpendicular to the roadway alignment. C1 is within the Fourteen
Mile Creek watershed and is a regulated watercourse crossing.

Upper McCraney Creek Culvert (C3)

This structure has a North-South orientation, conveys Upper McCraney Creek
across the QEW and service roads, and is comprised of three sections: Centre
(original), North Extension, and South Extension. The south extension culvert is
located on South Service Road West approximately 270 m east of Progress
Court and carries two lanes of vehicular traffic. The clear span of the south
extension culvert is 3.06 m, with a vertical opening of 2.6 m. The centre and
north extension culverts have a clear span of 3.06 m and a vertical opening of
1.7 m. The centre section of the structure is a single cell concrete box culvert
while the south and north extensions are open footing. C3 is enclosed under the
South Service Road West, QEW, and North Service Road West corridor for a
length of approximately 97.3 m, and was constructed perpendicular to the
roadway alignment. C3 is within the Fourteen Mile Creek watershed and is a
regulated watercourse crossing.

Taplow Creek Culvert (C6)

The existing structure is located on South Service Road West just west of Fourth
Line and conveys Taplow Creek beneath the roadway. The culvert is a twin cell
concrete box with a cell clear span of 3.0 m and a vertical opening of 1.8 m. The
culvert has a length of 59.0 m and supports a roadway width of 19.1 m which
accommodates four lanes of vehicular traffic. The existing structure was
constructed on a skew angle of 40° perpendicular to the roadway alignment. C6
is within the McCraney Creek watershed and is a regulated watercourse
crossing.

Glen Oak Creek Bridge (C7)

The existing structure is located on Wyecroft Road approximately 310 m east of
Fourth Line and conveys Glen Oak creek beneath the roadway. This structure is
rigid frame open footing with a clear span of 6.1 m and a vertical opening of 1.47
m. The structure has a length of 16.9 m and supports a roadway width of 7.3 m
which accommodates two lanes of vehicular traffic. The existing structure was
constructed perpendicular to the roadway alignment. C7 is within the McCraney
Creek watershed and is a regulated watercourse crossing.



Town of Oakville

Wyecroft Road Improvements Bronte Road to Kerr Street
Stormwater Management Report

Prepared by IBI Group

August 22, 2019

2.4.2 Storm Sewers

Under existing conditions, Wyecroft Road runoff from Bronte Road to Third Line
is primarily collected by catchbasins, conveyed by storm sewers, and
discharged into Fourteen Mile Creek and the Bronte Road sewer system. The
storm sewer system along Wyecroft Road is located between Station 10+000
and 12+100, with sewers ranging in size from 675 mm to 1800 mm in diameter.
There is also a network of storm sewers located from approximately 350 m west
of Weller Court to just west of Weller Court which conveys roadway runoff and
discharges into the existing channel south of Wyecroft Road, approximately 175
m west of Weller Court. The storm sewers near Weller Court range in size from
750 mm to 1050 mm in diameter. Existing storm sewers and outlet points within
the study area are illustrated on Figure 8 in APPENDIX.

2.4.3 Drainage Ditches

V-shaped roadside ditches currently exist within the rural sections of the study
area, generally from Third Line to Kerr Street, and ultimately drain into receiving
watercourses at crossing locations.

2.5 Existing Land use, Soils and Physiography

The majority of lands adjacent to the study area on either side of Wyecroft Road
are generally characterized by fully developed commercial and industrial parks
with a few open spaces. Within the Fourteen Mile Creek watershed, areas north
of Highway 5 (Dundas Street) have agricultural land uses and areas south of
Highway 7 comprise a mixture of urban land uses. Within the McCraney Creek
watershed, land use is predominantly commercial from south of the QEW to
Speers Road and predominantly residential from south of Speers Road towards
Lake Ontario.

The study area is located within the Iroquois Plain physiographic region in
southern Ontario, a lowland region bordering Lake Ontario. The area is relatively
flat and formed by lacustrine deposits, a result of the inundation from Lake
Iroquois during the Pleistocene period. This region extends around the western
part of Lake Ontario, from the Niagara River to the Trent River (Chapman and
Putnam 1984). The old shorelines of Lake Iroquois include cliffs, bars, beaches
and boulder pavements.

3 Drainage and Stormwater Management Issues

Wyecroft Road has a rural cross-section throughout the majority of the corridor,
meaning that stormwater runoff resulting from both minor and major storm
events is largely managed through roadside ditches. The Town of Oakuville is
proposing localized roadway improvements within the study area. Typical rural
and urban cross sections for the proposed roadway are presented on Figures 3-
7 in APPENDIX.
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Under proposed conditions at urban sections along Wyecroft Road, runoff
resulting from major storm events will continue to be conveyed to existing
watercourse crossings as roadway overland flow, while runoff from minor storm
events will be conveyed by the proposed condition storm sewer system
(comprising a combination of existing sewers, replacement sewers, and new
sewers). At rural sections, both minor and major system flows will be conveyed
by proposed flat bottom roadside ditches towards receiving watercourses.

The proposed improvements to Wyecroft Road will result in a slight increase in
pavement area. A pavement area analysis was conducted for the Wyecroft
Road corridor to determine the impervious surface area in the existing and
proposed condition within the fourteen (14) internal roadway drainage areas
defined for the site. Peak flow rates were also determined and compared for
various design storms using the Rational Method for flow calculation and the
Town of Oakville IDF curves for determination of rainfall intensity. The results of
the analysis are presented in the following Table 2. The existing and proposed
internal roadway drainage areas are delineated in Figure 8 and Figure 9
presented in APPENDIX and APPENDIX, respectively.
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Table 2: Pavement Area Analysis

EXISTING CONDITION
C1 2.67 1.54 57.68 0.60 0.368 | 0.511 0.604 0.899
C2 0.97 0.55 56.70 0.60 0.132 | 0.184 0.217 0.323
C3 2.54 1.61 63.39 0.64 0.373 | 0.519 0.612 0.912
C4 2.00 0.86 43.00 0.50 0.229 | 0.318 0.375 0.559
C5 1.14 0.63 55.26 0.59 0.153 | 0.212 0.250 0.373
C6 1.33 0.69 51.88 0.56 0.171 | 0.238 0.280 0.418
C7 0.78 0.42 53.46 0.57 0.102 | 0.142 0.168 0.250
C8 1.44 0.80 55.76 0.59 0.194 | 0.270 0.318 0.474
C9 0.91 0.69 75.82 0.73 0.152 | 0.211 0.249 0.371
C10 1.05 0.56 53.33 0.57 0.137 | 0.191 0.225 0.336
C11 1.98 1.25 63.13 0.64 0.290 | 0.403 0.476 0.709
C12 1.26 0.79 62.70 0.64 0.184 | 0.255 0.301 0.449
C13 0.61 0.34 55.74 0.59 0.082 | 0.114 0.135 0.201
C14 1.54 0.81 52.60 0.57 0.200 | 0.278 0.328 0.488
TOTAL 20.22 11.54 57.07 0.60 2.767 | 3.846 4.539 6.761
PROPOSED CONDITION
C1 3.30 2.10 63.73 0.65 0.487 | 0.677 0.798 1.189
C2 1.36 0.82 60.36 0.62 0.194 | 0.269 0.318 0.474
C3 3.17 2.1 66.55 0.67 0.483 | 0.671 0.791 1.179
C4 2.16 0.99 45.97 0.52 0.257 | 0.358 0.422 0.629
C5 1.03 0.50 48.59 0.54 0.128 | 0.177 0.209 0.312
C6 1.26 0.52 41.34 0.49 0.141 | 0.196 0.231 0.344
Cc7 0.81 0.34 41.67 0.49 0.091 | 0.126 0.149 0.222
C8 1.52 0.82 53.70 0.58 0.200 | 0.278 0.328 0.488
C9 0.99 0.64 64.54 0.65 0.147 | 0.205 0.242 0.360
c10 0.97 0.54 55.22 0.59 0.130 | 0.180 0.213 0.317
C11 2.06 112 54.38 0.58 0.273 | 0.379 0.447 0.667
C12 1.34 0.71 52.83 0.57 0.174 | 0.242 0.285 0.425
C13 0.50 0.29 56.85 0.60 0.069 | 0.095 0.112 0.168
C14 1.61 0.71 44.31 0.51 0.188 | 0.261 0.308 0.458
TOTAL 22.09 12.21 55.27 0.59 2.960 | 4.113 4.854 7.231

The results of the pavement area analysis revealed that the proposed
improvements to Wyecroft Road will slightly increase peak flows within internal

roadway areas C1, C2, C3, C4, and C8. Post to pre-development quantity
control is required to reduce peak flows within these five internal roadway areas.
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Based on the quantity control criteria, storage is required to temporarily retain
runoff at these five outlet locations and discharge it at the existing flow rates. For
the five roadway areas requiring storage, a total storage volume of 709 m3 is
required. In C1, C2, C3, and C4, the required storage volume will be provided
either by underground infiltration chambers beneath the proposed MUT or by
superpipes within the storm sewer system before discharging to the receiving
watercourses. In C8, the required storage volume will be provided either by an
underground infiltration chamber beneath the proposed sidewalk or by
superpipes within the storm sewer system before discharging to the receiving
watercourse. Refer to APPENDIX for the full pavement area analysis and
determination of peak flow rates for the existing and proposed internal roadway
drainage areas. Required storage volumes for the five outlet locations that
experience an increase in peak flow in the proposed condition are indicated on
Figure 9 in APPENDIX.

Under proposed conditions, water quality control for the Wyecroft Road corridor
will be provided within the proposed flat bottom roadside ditches through
vegetation runoff velocity reduction and infiltration, as well by Oil/Grit Separator
(OGS) units proposed upstream of the culverts. In total, there are twelve (12)
OGS units proposed within the project limits. During detail design, it is
recommended that permeable pavement be considered for sidewalks and the
MUT to provide water quality control through infiltration. Water balance control
can be achieved through infiltration of permeable pavement and vegetative
areas.

4 Design Criteria

In compliance with the Ministry of Transportation of Ontario (MTO) Highway
Drainage Design Standards (HDDS, 2008) and the Town of Oakville current
policies and guidelines, the following design criteria have been adopted in the
development of drainage and stormwater management strategies for the
Wyecroft Road improvements project between Bronte Road and Kerr Street.

Culverts
Design Storm Event

According to MTO HDDS WC-1, the design return period for urban structures
with a span less than or equal to 6.0 m is 50-year. A structure with a span
exceeding 6.0 m on an Urban Arterial road should be designed to convey the
100-year design storm at the required freeboard and soffit clearance. The
following criteria were applied to evaluate the hydraulic performance of the
existing and proposed culverts within the project limits.

Freeboard

Clause 1-10.8.2 of the Canadian Highway Bridge and Design Code (CHBDC)
recommends a freeboard of 1.0 metre “....from the edge of through traffic lanes
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to the design high-water level .....” for the design storm. This freeboard is a
recommended value although it is recognized that, due to site-specific
considerations, it is not always feasible to provide this value.

Vertical Clearance to Soffit

The provision of vertical clearance is typically related to scour and debris. For
low vulnerability bridges (rigid frame, internal abutment and slab) and for
culverts with a span less than or equal to 6.0 m in general, the requirement is a
minimum of 0.30 m vertical clearance from the design flood to the soffit. For
structures exceeding 6.0 m in span, the vertical clearance shall not be less than
1.0m.

Headwater / Depth (HW/D) Ratio

MTO HDDS WC-7 stipulates a design standard for flood depth at the upstream
face of a culvert which is expressed as a ratio of flood depth at the upstream
face of the culvert to the diameter or rise of the culvert (HW/D). The following
criteria apply for the Wyecroft Road culverts:

Culverts with diameter or rise < 3.0 HW/D <
meters 1.5
Culverts with diameter orrise 3.0to 4.5 | HW/D <
meters 4.5
Culverts with diameter or rise > 4.5 HW/D <
meters 1.0

Changes in Upstream Water Levels

In accordance with good design practice, any increase in the upstream flood
elevation resulting from the construction of a new structure should be kept to a
minimum. The design target for upstream water level increases is zero. Minor
increases may be accepted if:

i.  They are contained within the lands owned by the proponent;

i. The increase is in a valley system in which the flood line does not change
appreciably in a horizontal direction;

iii.  No structures are impacted by the flood level change;

iv.  The increase is contained within municipally owned land or easement;

v. The increase is at the face of the existing structure and does not impact
upstream/downstream lands;

vi.  Written approval is obtained from the affected landowner.
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Storm Sewer System

In accordance with the Town of Oakville Development Engineering Procedures
and Guidelines, the minor drainage system has been sized to convey runoff
from a 5-year storm event.

Major System Drainage

In accordance with the Town of Oakville Development Engineering Procedures
and Guidelines, major system flows (i.e. storms in excess of a 5-year event) will
be conveyed overland to receiving drainage watercourses.

IDF Curves

In accordance with the Town of Oakville Development Engineering Procedures
and Guidelines, the current Town of Oakville IDF curves have been used for all
hydrological analyses.

Water Quantity Control

In accordance with the Town of Oakville Development Engineering Procedures
and Guidelines, post-development peak runoff has been controlled to pre-
development levels in locations where the proposed roadway improvements
result in an increase in peak flows.

Water Quality Control

e Proposed flat bottom roadside ditches will provide the ‘Enhanced’ Level of
Protection (i.e. long-term average removal of 80% of total suspended solids
(TSS)) as outlined by the Ministry of the Environment, Conservation and Parks
(MECP) and stipulated in the Town of Oakville Development Engineering
Procedures and Guidelines.

e OGS units have been proposed upstream of culverts to treat runoff and
provide the ‘Enhanced’ Level of Protection as outlined by the MECP (80%
TSS removal).

Water Balance Control

In accordance with the MECP Stormwater Management Planning and Design
Manual (March 2003), the proposed design for the Wyecroft Road corridor will
provide, at a minimum, on-site retention of all run-off from the first 5 mm of each
rainfall event through infiltration and/or evapotranspiration.

) Hydrotechnical Assessments

51 General

Hydrologic analyses were undertaken to determine peak flow rates for the
Wyecroft Road storm sewers under existing and proposed roadway conditions,
as well as peak flow rates at the seven drainage features which cross the
Wyecroft Road ROW. The drainage features within the study limit are part of the
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Fourteen Mile Creek and McCraney Creek watersheds. Watercourses which
cross Wyecroft Road within the study corridor include Fourteen Mile Creek,
Upper McCraney Creek, Taplow Creek, and Glen Oak Creek. The three
remaining crossings convey roadside ditch and adjacent area flows across
Wyecroft Road. Hydraulic analyses were conducted to evaluate the performance
of existing culverts and to determine appropriate sizing for culvert replacements,
where required, to convey external runoff across Wyecroft Road according to
current design standards. Hydraulic analyses were also conducted to evaluate
the performance of the existing and proposed condition storm sewer systems
under existing and proposed design flows, respectively.

5.2 Hydrologic Assessment

5.21 Culverts

All surface drainage features contributing flows to Wyecroft Road are located
within the jurisdiction of CH. As part of the “Fourteen Mile Creek/McCraney
Creek, Supplemental Alternative Assessment, Town of Oakville” report dated
December 7, 2016, AMEC Foster Wheeler conducted a hydrologic assessment
and model re-validation for the watercourses located within and adjacent to the
project site. The hydrologic assessment was conducted in PCSWMM for the
Fourteen Mile Creek and McCraney Creek systems. The Drainage Area Map
prepared by AMEC and used for the PCSWMM hydrologic model is presented
as Figure 2 in APPENDIX. The results of AMEC’s peak flow calculations
at/adjacent to the Wyecroft Road study corridor are presented in Table 3, and
the flow nodes are shown on Figure 2 in APPENDIX. Peak flows for Fourteen
Mile Creek (C1), Upper McCraney Creek (C3), Taplow Creek (C6), and Glen
Oak Creek (C7) were taken from AMEC’s hydrologic assessment for use in this
EA study.

Table 3: Peak Flows at Watercourse Crossing Locations

PEAK FLOW (m3/s)
FLOW NODE / 2- 5. 10-

LOCATION 25- 50- 100- REGION

YEA YEA YEA YEAR YEAR YEAR AL

FM2 — Fourteen

Mile Main Branch 22'0 382'3 511'7 7061 | 8453 | 991 | 2216
@ QEW

FM4 — Former

McCraney Creek | 4.66 | 7.55 | 9.47 | 12.03 | 13.87 | 1562 | 31.86
@ QEW

MC2 — Taplow

Crook @ GEW | 197 | 458 | 643 | 923 | 1122 | 13.12 | 37.57

MC4 — Glen Oak 12.0

Creek @ QEW | 024 | 983 | "5~ | 16.06 | 18.54 | 22.71 |  37.93
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The hydrological analysis undertaken for C2, C4, and C5 was based on the
Rational Method using the Town of Oakville IDF curves for determination of
rainfall intensity and the external drainage areas for each crossing identified on
Figure 2 in APPENDIX. The hydrologic input parameters, including pervious and
impervious drainage area, runoff coefficient, and catchment length were
calculated based on the available topographic and drainage area mapping. The
time of concentration for the external drainage catchments was determined for
flow computations using the Bransby-Williams Equation. Regional storm flows
for C2, C4, and C5 were calculated through transposition and interpolation of
adjacent Regional discharge values using the MTQO’s Transposition of Flood
Discharge method. Hydrologic input parameters are presented in APPENDIX.
The results of the hydrologic assessment for all seven Wyecroft Road culverts
are presented in the following Table 4.
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c1 ™ 12+221 | 2380.90 - - - - - - - - - - - - - 20.01 | 38.32 | 51.71 70.61 84.53 99.10 221.60
c2®@ 12+932 25.32 490.00 113.90 108.60 1.08 19.90 0.33 0.52 54.3 75.8 89.2 106.7 | 119.7 | 131.8 | 2.00 | 2.79 3.29 3.93 4.41 4.86 5.01
c3™ 13+380 298.00 - - - - - - - - - - - - - 4.66 | 7.55 9.47 12.03 13.87 15.62 31.86
c4 @ 13+846 5.62 240.00 108.50 106.00 1.04 11.42 0.19 0.56 76.3 106.2 125.3 150.6 | 169.1 | 1864 | 0.67 | 0.94 1.10 1.33 1.49 1.64 1.81
c5®@ 14+047 4.71 250.00 109.00 105.50 1.40 11.41 0.19 0.65 76.4 106.3 125.4 150.7 | 169.1 [ 186.5| 0.65 | 0.91 1.07 1.29 1.45 1.60 1.58
ce ™ 14+416 321.60 - - - - - - - - - - - - - 1.97 | 4.58 6.43 9.23 11.22 13.12 37.57
c7 ™ 14+776 298.10 - - - - - - - - - - - - - 6.54 | 9.83 12.05 16.06 18.54 22.71 37.93
Notes:

@ All flows at C1, C3, C6, and C7 are obtained from "Fourteen Mile Creek/McCraney Creek, Supplemental Alternative Assessment, Town of Oakville” report dated December 7, 2016, prepared by AMEC Foster Wheeler.

@ Regional storm flows are calculated based on transposition and interpolation of adjacent Regional flow values using MTO Method.
@ All other flow rates calculated using Rational Method and Town of Oakville IDF curve parameters outlined in Town of Oakville Development Engineering Procedures and Guidelines.

|Q =0.0028 x A x C x 1]

Use Airport Equation to calculate time of concentration (T) for C < 0.4, and
| = A Bransby-Williams Equation for C > 0.4
(Tc + B)¢
Airport Equation: Bransby-Williams Equation: MTO's Transposition of Flood Discharge Method:
® Town of Oakville IDF Curve Parameters
Return 3.26 x (1.1 — C) x LO5 _ 0.057xL 075
- A B c .= c= 02 501 0, = 0, X (_2)
Period Sy, 033 Sy~ x A 2 1 A,
2-Year 725 4.8 0.808
5-Year 1170 5.8 0.843 Where: Where: Where:
10-Year 1400 5.8 0.848 T = time of concentration (min) T = time of concentration (min) Q; = known peak discharge
25-Year 1680 5.6 0.851 C = rational method runoff coefficient A = catchment area (ha) Q, = unknown peak discharge
50-Year 1960 5.8 0.861 L =length of overland flow (m) L = length of overland flow (m) A; = known basin area
100-Year 2150 5.7 0.861 Sw = surface slope (%) Sw = surface slope (%) A, = unknown basin area
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5.2.2 Storm Sewers

The Rational Method and Town of Oakville IDF curves were used to compute
existing and proposed peak flows for the storm sewer network along Wyecroft
Road. Peak flow calculations for the storm sewer system are provided in the
storm sewer design sheets presented in APPENDIX.

5.3 Hydraulic Assessment

5.3.1 Culverts
Existing Condition

In order to assess the hydraulic capacity of the existing culverts, the peak flows
established in the hydrologic assessment were used in conjunction with
hydraulic modelling software. The HEC-RAS model provided by the Town of
Oakville was used to model the existing C1, C3, C6, and C7 watercourse
crossings. Since there were discrepancies in culvert size between the HEC-RAS
model and the Record/As-Built Drawings, the HEC-RAS model was revised to
reflect actual culvert sizes. The revised existing condition HEC-RAS model was
run to obtain water surface elevations (WSEs) at the cross sections upstream of
the culverts. C2, C4, and C5 were modelled in CulvertMaster using the Town of
Oakville IDF curve data, and corresponding headwater elevations were
extracted from the outputs. Using the computed headwater elevations and
surveyed road data, freeboard was calculated at all existing crossings. HW/D
ratios were also calculated for all culverts.

Evaluation of the culverts was based on a 50-year or 100-year design storm
event in accordance with MTO HDDS WC-1, depending on if culvert spans
exceeded 6.0 m. All existing culverts are concrete with the exception of C2 and
C5 which are CSPA. The results of the hydraulic assessment for the existing
Wyecroft Road culverts are presented in the following Table 5. As evident from
Table 5, C1, C2, C5, and C7 do not meet the minimum 1.0 m freeboard
requirement, with C7 overtopping the roadway for the design flow. C5 also
exceeds the maximum HW/D ratio of 1.5. All other culverts meet hydraulic
criteria in the existing condition. As a result of hydraulic deficiency, C1, C5, and
C7 will be replaced and upsized in the proposed condition. Although
hydraulically deficient, C2 upgrading will be determined by the MTO. C2, C3,
and C4 will be extended in the proposed condition to accommodate the roadway
widening. Since C6 currently meets all hydraulic criteria and will not be impacted
by roadway widening, it will be maintained in the proposed condition.
CulvertMaster and HEC-RAS outputs for the existing Wyecroft Road culverts are
presented in APPENDIX and APPENDIX, respectively.
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Table 5: Hydraulic Assessment of Existing Wyecroft Road Culverts

Design Storm

Headwater

s Elevation ATEEEETE HW/D Ratio

m’ls m m
c1® 2380.90 (2x) 6000 3000 Twin Cell Concrete Box 98.65 98.60 23.50 102.50 100 Year 99.10 102.02 0.48 1.12
c2® 25.32 (2x) 1400 1000 Twin Cell CSPA 108.00 105.90 80.20 109.38 50 Year 4.41 109.18 0.20 1.22
c3®@ 298.00 3060 1700 Concrete Box 108.00 105.99 97.30 111.20 50 Year 13.87 110.13 1.07 1.25
c4® 5.62 2440 1830 Concrete Box 105.40 105.28 42.70 107.39 50 Year 1.49 106.25 1.14 0.47
c5® 4.71 1030 740 CSPA 104.75 104.03 26.00 106.17 50 Year 1.45 105.96 0.21 1.65
ce @ 321.60 (2x) 3000 1800 Twin Cell Concrete Box 103.90 103.74 59.00 107.32 100 Year 13.12 105.28 2.04 0.77
c7® 298.10 6100 1470 Open Footing 104.87 104.78 16.90 106.76 100 Year 22.71 106.96 -0.20 1.42

Notes:

[€))
(2)
(©)
4)
()
(6)

Design headwater elevation obtained from Town of Oakville Fourteen Mile Creek Main Branch HEC-RAS model.
Design headwater elevation obtained from Town of Oakville Upper McCraney Creek HEC-RAS model.

Design headwater elevation obtained from Town of Oakville Taplow Creek HEC-RAS model.

Design headwater elevation obtained from Town of Oakville Glen Oak Creek HEC-RAS model.

Design headwater elevation obtained from CulvertMaster.

Roadway elevations used for hydraulic analysis of C2 and C3 based on QEW profile.

€2 and C3 are MTO culverts.

@ Insufficient hydraulic capacity at C1, C2, C5 & C7, with C7 overtopping the road during the 100-year design storm event.
© 1, €5 & C7 will be upsized and replaced in proposed condition to meet hydraulic criteria.

19 ypsizing of C2 will be determined by the MTO.

D c2, €3 & C4 will be extended in proposed condition to accommodate roadway widening.

12 c6 will be maintained in proposed condition.

August 22, 2019
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Fourteen Mile Creek, Upper McCraney Creek, Taplow Creek, and Glen Oak
Creek Culverts

For C1, C3, C6, and C7, the existing condition flood elevations for all storm
events at the cross sections upstream of the culverts were taken from the
revised existing condition HEC-RAS model and are summarized in the following
Table 6. The location of the HEC-RAS cross sections is illustrated on the
Regional Floodplain Map in APPENDIX.

Table 6: Existing Condition WSEs Upstream of Watercourse Crossing Locations

HEC-RAS WATER SURFACE ELEVATION (m)
SRORSES c?FT égggslljrllse Y:E%'R YESA-R Yg‘:\'R Jé’:k REGIONAL
C1 3597.283 100.91 | 101.24 | 101.43 | 101.58 | 101.80 102.02 103.42
C3 657.1833 109.02 | 109.41 | 109.65 | 109.94 | 110.13 110.34 111.45
C6 488.6925 104.23 | 104.49 | 104.64 | 105.00 | 105.15 105.28 107.18
c7 2888.56 106.68 | 106.85 | 106.87 | 106.91 | 106.94 106.96 107.05

Proposed Condition

As a result of inadequate hydraulic capacity, C1, C5, and C7 will be replaced
and upsized in the proposed condition. C2, C3, and C4 will be extended to
accommodate the widening of Wyecroft Road, and C6 will be maintained. A
comparison of existing and proposed culvert sizes is presented in the following
Table 7. Refer to APPENDIX L for the Preliminary General Arrangement
Drawing for the proposed C1 structure.

20
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Table 7: Comparison of Existing and Proposed Culvert Sizes

EXISTING PROPOSED
LENG
SIZE (mm) TYPE TH SIZE (mm) TYPE
Twin Cell
(2x) 6000 x 20000 x | Clear Span
C1 3000 Cogg:(ete 23.50 5070 Bridge 24.78
(2x) 1400 x | Twin Cell (2x) 1400 x | Twin Cell
G2 1000 cspa | 8020 | 600 cspa | 8770
3060 x Concrete 3060 x Concrete 109.7
C3 1700 Box 97.30 1700 Box 5
2440 x Concrete 2440 x Concrete
C4 1830 Box | 4270 | ‘4830 Box | ¥8-00
c5 |1030x740| CSPA | 26.00 | 3660x | Concrete | 555
1220 Box
Twin Cell
C6 (2x) 3000 x Concrete | 59.00 Culvert To Be Maintained
1800 Box
6100 x Open 6100 x Open
C7 1470 Footing | 1090 | 500 Footing | 2°°

In order to assess the capacity of the culverts in the proposed condition, the

peak flows established in the hydrologic assessment were used. The proposed
condition culverts were then modelled in either HEC-RAS or CulvertMaster, and
headwater elevations were extracted from the outputs. Using the proposed
headwater elevations and proposed roadway data, freeboard was calculated at
all proposed crossings. HW/D ratios were also calculated at all proposed
crossings with the exception of C1 since the structure is a bridge in the
proposed condition. Although maintained, C6 was modelled in the proposed
condition using proposed roadway elevations to assess the impact of the
proposed roadway design on the existing culvert.

Evaluation of the proposed condition culverts was based on a 50-year or 100-
year design storm event in accordance with MTO HDDS WC-1, depending on if
culvert spans exceed 6.0 m. In the proposed condition, all culverts are concrete
with the exception of C2 which is CSPA. The results of the hydraulic
assessment for the proposed condition Wyecroft Road culverts are presented in
the following Table 8. As evident from Table 8, all crossings meet hydraulic
criteria in the proposed condition with the exception of C2 and C7 which do not
meet the minimum 1.0 m freeboard requirement. C7 also overtops the roadway
for the design flow. Since C2 was hydraulically deficient in the existing condition
and upgrading the culvert will be determined by the MTO, C2 continues to be
deficient in the proposed condition. However, the proposed HW/D ratio at C2
meets the MTO HDDS WC-7 design standard. For C7, when maintaining the
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proposed rise of 1.5 m, increasing the bridge span beyond 6.1 m did not result in
any change to the water surface elevation. At the size of 6.1 m x 1.5 m, C7 will
continue to be hydraulically deficient in the proposed condition, as road profile
restrictions prevent the rise from being increased beyond 1.5 m and increasing
the span has no effect on the proposed hydraulics. However, the proposed
HW/D ratio at C7 meets the MTO HDDS WC-7 design standard. It should also
be noted that for C5, the proposed culvert must be embedded by 0.42 m in order
to provide sufficient cover and freeboard for the structure.

CulvertMaster and HEC-RAS outputs for the proposed condition Wyecroft Road
culverts are presented in APPENDIX and APPENDIX, respectively. Refer to
Table 9 for a comparison of existing and proposed Regional water surface
elevations at the culvert locations. All culverts in the proposed condition will
reduce the existing Regional storm water surface elevations with the exception
of C3 and C4 which experience no change in Regional WSE.
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Table 8: Hydraulic Assessment of Proposed Wyecroft Road Culverts

Design Storm

Headwater
s Elevation Freeboard | \v/p Ratio
3

m/s m m
c1® 2380.90 20000 5070 Clear Span Bridge 98.65 98.60 24.78 105.03 100 Year 99.10 101.91 3.12 -
c2® 25.32 (2x) 1400 1000 Twin Cell CSPA 108.00 105.63 87.70 109.38 50 Year 4.41 109.18 0.20 1.22
c3®@ 298.00 3060 1700 Concrete Box 108.00 105.99 109.75 111.20 50 Year 13.87 110.13 1.07 1.25
c4® 5.62 2440 1830 Concrete Box 105.41 105.28 48.00 107.65 50 Year 1.49 106.25 1.40 0.46
c5® 4.71 3660 1220 Concrete Box 104.75 104.03 35.70 106.18 50 Year 1.45 105.15 1.03 0.5
ce @ 321.60 (2x) 3000 1800 Twin Cell Concrete Box 103.90 103.74 59.00 107.21 100 Year 13.12 105.28 1.93 0.77
c7® 298.10 6100 1500 Open Footing 104.92 104.73 29.50 106.74 100 Year 22.71 106.85 -0.11 1.29

Notes:
[€))

(2)
(©)
4)
()
(6)

™ c2 and C3 are MTO culverts.

®)

in proposed condition. However, proposed HW/D ratio meets MTO HDDS WC-7 design standard.

© c5 must be embedded by 0.42 m to provide sufficient cover and freeboard for culvert.

@9 For 7, when maintaining a rise of 1.5 m, increasing the bridge span beyond 6.1 m does not result in any change to the water surface elevation. At the size
of 6.1 m x 1.5 m, C7 will continue to be hydraulically deficient in the proposed condition, overtopping the road during the 100-year design storm event. However,

proposed HW/D ratio meets MTO HDDS WC-7 design standard.
D HW/D ratio not calculated for C1 because the structure is a bridge in the proposed condition.

August 22 2019

Design headwater elevation obtained from Town of Oakville Fourteen Mile Creek Main Branch HEC-RAS model.
Design headwater elevation obtained from Town of Oakville Upper McCraney Creek HEC-RAS model.

Design headwater elevation obtained from Town of Oakville Taplow Creek HEC-RAS model.
Design headwater elevation obtained from Town of Oakville Glen Oak Creek HEC-RAS model.
Design headwater elevation obtained from CulvertMaster.

Roadway elevations used for hydraulic analysis of C2 and C3 based on QEW profile.

Since C2 was hydraulically deficient in existing condition and upsizing of the culvert will be determined by the MTO, C2 continues to be hydraulically deficient
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Table 9: Comparison of Existing and Proposed Regional WSEs

EXISTING PROPOSED
CULVE CONDITION CONDITION DIFFERENCE
RTID REGIONAL STORM  REGIONAL STORM (m)
WSE (m) WSE (m)
C1 103.42 103.01 -0.41
c2 109.33 109.32 -0.01
C3 111.45 111.45 0.00
c4 106.28 106.28 0.00
C5 106.10 105.18 -0.92
C6 107.18 107.17 -0.01
C7 107.05 106.99 -0.06

Note: Negative value indicates reduction in flood elevation.

The following Table 10 summarizes the deficient culverts in the proposed
condition and the constraints and justification for the hydraulic deficiency.

Table 10: Summary of Hydraulically Deficient Culverts in Proposed Condition

TYPE OF
CULVER DEFICIENCY IN
TID PROPOSED
CONDITION
This is an MTO culvert. Upgrading will be
2 Freeboard determined by the MTO.
Road profile cannot be increased. Culvert
cannot be upsized to meet hydraulic
C7 Freeboard criteria without significantly impacting the
road profile. Increasing the culvert span
has no effect on the proposed hydraulics.

CONSTRAINT/JUSTIFICATION

Fourteen Mile Creek, Upper McCraney Creek, Taplow Creek, and Glen Oak
Creek Culverts

A preliminary hydraulic analysis of the proposed condition culverts conveying
watercourses across the widened Wyecroft Road was undertaken by modifying
the revised existing condition HEC-RAS model (original model provided by the
Town of Oakville). Proposed culvert dimensions and roadway data were
programmed into the model (where applicable), and the proposed condition
flood elevations upstream of the culverts were recorded for all storm events. The
results of the hydraulic analyses are presented in the following Table 11.
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Table 11: Proposed Condition WSEs Upstream of Watercourse Crossing Locations

HEC-RAS WATER SURFACE ELEVATION (m)
STATION

USOF 2- 5 10- 25-  50-
CROSSIN YEA YEA YEA YEA

CROSS

100- REGION
YEAR AL

ING

e R R R R R

c1 | sso7.283 | o) | 00| T | 1L 1 L1019 40301
c3 | es7.as33 | (02| 10| o0 | 10| LTS 44445
Co | 488.6025 | ‘| T | o | 160 | 1001 1002 407,47
c7 | 2807.804 | 100|190 108 | 108 | 120 1088 | 406,99

5.3.2 Storm Sewers

A storm sewer assessment was conducted to determine the hydraulic
performance of the existing Wyecroft Road sewers under existing design flows.
Storm sewer capacity was calculated using Manning’s Equation as detailed in
the storm sewer design sheets presented in APPENDIX. The results of the
hydraulic assessment for the existing storm sewers along Wyecroft Road
indicate that based on a 5-year design return period, seven (7) sewer legs are
deficient in capacity and require replacement and upsizing. Refer to Table 12 for
a summary of the deficient storm sewer legs. The storm sewers requiring
replacement are indicated on Figure 8 in APPENDIX.

Table 12: Summary of Deficient Storm Sewers

EXISTING STORM SEWER LEGS TO BE REPLACED

FROM FROM WL
DEFICIENCY
W TO MH STATION  TO STATION
42259 41804 11+655 11+788 Hydraulic
41804 41401 11+788 11+900 Hydraulic
41401 44260 11+900 12+050 Hydraulic
44260 44239 12+050 12+060 Hydraulic
44239 O”t'eLti r‘:’eTh'rd 12+060 12+100 Hydraulic
6663 6952 15+100 15+170 Hydraulic
7875 7375 14+930 15+050 Hydraulic

In addition to existing storm sewer replacements, new storm sewers have been
proposed along Wyecroft Road in locations where the rural corridor has been
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converted to an urban roadway. As such, the storm sewer system in the
proposed condition is comprised of a combination of existing sewers,
replacement sewers, and new sewers. New storm sewers range from Third Line
to east of Glen Oak Creek (Station 12+100 to 14+800) and from Dorval Drive to
west of Kerr Street (Station 15+600 to 16+225). A storm sewer assessment was
conducted to determine the hydraulic performance of the Wyecroft Road storm
sewer system in the proposed condition under proposed design flows. Details
are provided in the storm sewer design sheets presented in APPENDIX. The
results of the hydraulic assessment for the proposed condition Wyecroft Road
storm sewers indicate that based on a 5-year design return period, all legs of the
storm sewer system have been designed to sufficiently convey minor flows. The
proposed condition storm sewer system is illustrated in Figure 9 in APPENDIX.

6 Design Features of Proposed SWM System

6.1 Minor and Major System Drainage

Under proposed conditions at urban sections along Wyecroft Road, runoff
resulting from major storm events will continue to be conveyed to existing
watercourse crossings as roadway overland flow, while runoff from minor storm
events will be conveyed by the proposed condition storm sewer system
(comprising a combination of existing sewers, replacement sewers, and new
sewers). At rural sections, both minor and major system flows will be conveyed
by proposed flat bottom roadside ditches towards receiving watercourses.

6.2 Low Impact Development (LID) Measures

As an LID measure to promote water balance and peak flow reduction through
infiltration, 2.05 ha of permeable pavement could be considered in detail design
along the Wyecroft Road corridor for MUT and sidewalks. Table 13 provides the
total potential permeable pavement areas. Refer to Figure 9 in APPENDIX for
details on the potential LID measures that could be implemented along the
Wyecroft Road corridor.

Table 13: Permeable Pavement Area Summary

PERMEABLE PAVEMENT AREA

Multi-Use Trail (MUT) 0.51 ha
Sidewalk 1.54 ha
TOTAL 2.05 ha

Other examples of LID measures that could be implemented within the study
area include:

o Rain gardens;
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. Infiltration chambers underneath Multi-use Trail or sidewalks; and

o Stormwater Bioretention System.

6.3  Water Quantity Control

As outlined in Section 3, the results of the pavement area analysis revealed that
the proposed improvements to Wyecroft Road will slightly increase peak flows
within internal roadway areas C1, C2, C3, C4, and C8. Post to pre-development
quantity control is required to reduce peak flows within these five internal
roadway areas. Based on the quantity control criteria, storage is required to
temporarily retain runoff at these five outlet locations and discharge it at the
existing flow rates. For the five roadway areas requiring storage, a total storage
volume of 709 m3 is required. Refer to Table 14 for a summary of the quantity
control requirements proposed for the Wyecroft Road corridor.

Table 14: Water Quantity Control Requirements

LOCATI FLOW (m?3/s) REQUIRED
ON PROPOSED 100- CONTROLLED STORAGE
YEAR RELEASE RATE VOLUME (m?3)
C1 1.189 0.899 227.88
Cc2 0.474 0.323 103.43
C3 1.179 0.912 218.45
C4 0.629 0.559 94.83
C5 0.312 Not Required -
C6 0.344 Not Required -
Cc7 0.222 Not Required -
C8 0.488 0.474 63.58
C9 0.360 Not Required -
C10 0.317 Not Required -
C11 0.667 Not Required -
C12 0.425 Not Required -
C13 0.168 Not Required -
C14 0.458 Not Required -
TOTAL 708.18

In C1, C2, C3, and C4, the required storage volume will be provided either by
underground infiltration chambers beneath the proposed MUT or by superpipes
within the storm sewer system before discharging to the receiving watercourses.
In C8, the required storage volume will be provided either by an underground
infiltration chamber beneath the proposed sidewalk or by superpipes within the
storm sewer system before discharging to the receiving watercourse. Refer to
APPENDIX for the full pavement area analysis and determination of peak flow
rates for the existing and proposed internal roadway drainage areas. Required
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storage volumes for the five outlet locations that experience an increase in peak
flow in the proposed condition are indicated on Figure 9 in APPENDIX.

6.4  Water Quality Control

Under proposed conditions, the proposed flat bottom roadside ditches will
provide water quality treatment through vegetation runoff velocity reduction and
infiltration as outlined by the MECP and stipulated in the Town of Oakville
Development Engineering Procedures and Guidelines. OGS units proposed
upstream of the culverts will also treat runoff prior to discharge into receiving
watercourses. In total, there are twelve (12) OGS units proposed within the
project limits. The permeable pavement proposed within the Wyecroft Road
corridor will provide water quality control through infiltration. Refer to Table 15
for a summary of the OGS units proposed within the Wyecroft Road corridor.

Table 15: Summary of Proposed OGS Units

DOWNSTREAM
CULVERT OUTLET

0GS4-1 C1 OUTLET 4
0GS4-2 C1 OUTLET 4
OGS5A-1 C2 OUTLET 5
O0GS5-1 C2 OUTLET 5
0GS6-1 C3 OUTLET 6
0GS6-2 C3 OUTLET 6
OGS7-1 C4 OUTLET 7
0GS8-1 C5 OUTLET 8
0GS8-2 C5 OUTLET 8
0GS9-1 C6 OUTLET 9
0GS10-1 C7 OUTLET 10
0GS10-2 C7 OUTLET 10

6.5 Water Balance Control

Based on the water balance control criteria outlined by the MECP, the proposed
design for the Wyecroft Road corridor must provide, at a minimum, on-site
retention of all run-off from the first 5 mm of each rainfall event through
infiltration and/or evapotranspiration. For the proposed corridor, water balance
control is achieved through infiltration of the proposed permeable pavement and
vegetative areas. Water balance calculations yielded a required infiltration
volume of 1104.58 m3 for the proposed site. Based on the permeable pavement
and vegetative infiltration areas, the infiltration rate of the underlying soil, and a
24-hour detention time, the proposed Wyecroft Road corridor will be capable of
infiltrating 11,446.37 m3 of runoff which exceeds the MECP requirements.
Calculations for water balance control are provided in APPENDIX.
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7 Mitigation Measures

Mitigation measures will be required due to culvert replacements at crossing
locations within the study area. The following mitigation measures are
recommended to offset negative impacts of the project on the terrestrial and
aquatic features in the vicinity of the crossings.

o Detailed staging drawings, to minimize temporary effects to the
watercourse during construction, will be provided in the detailed
design stage;

o Water management plans will be developed to facilitate completion of
works “in the dry” through the use of by-pass pumping, dam and
flume, partial coffer dams or timing of the works during dry conditions
in the ephemeral channels;

o An in-water construction timing restriction must be implemented;
based on the recommendations provided by CH;

o A detailed restoration plan will be prepared for channel and bank
areas associated with the culvert replacements. The restoration plans
will include erosion and sediment control, vegetation strategies, and
permanent stabilization measures;

o All culvert replacements will maintain or improve the current
hydraulics of the crossings and will be designed to maintain the
current watercourse gradient with appropriate embedding to promote
fish passage;

o Incorporate habitat diversity into the final structure design (i.e., bank
diversity and substrate placement associated with any scour
protection requirements);

° All materials and equipment used shall be operated and stored in
such a manner that prevents any deleterious substance from entering
watercourses, wetlands or other sensitive area;

o Work areas should be delineated with construction fencing to
minimize the area of disturbance;

o Where cofferdams are to be employed, dewatering effluent should be
treated prior to discharge to receiving watercourse. Dewatering must
be discharged in a vegetated area 30 metres from the creek;

o Cofferdams should be constructed using pea gravel bags to isolate
the work area and maintain flow;

o Fish isolated by construction activities should be captured and safely
released to the watercourse. Fish capture and release to be
conducted by fisheries professionals;
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o Apply standard sediment and erosion control measures (e.g., silt
fence, flow checks, silt curtain, sedimentation basins) consistent with
Ontario Provincial Standards and Specifications (OPSS) to ensure no
effects to the surface waters. The control measures shall be
implemented prior to construction of the work and be maintained
during construction and until disturbed areas have been effectively
stabilized with permanent vegetation cover;

o All disturbed areas of the work site shall be stabilized and re-
vegetated promptly, and/or treated with appropriate erosion protection
materials. In riparian and aquatic habitats, all temporarily disturbed
areas will be reinstated to original condition upon completion of
works;

o Any stockpiled materials shall be stored and stabilized away from the
water; and

o Crossings which are within CH’s regulated areas will require CH
permits.

8 Erosion and Sediment Control

If uncontrolled, the construction activities associated with the Wyecroft Road
improvements could result in increased rates of erosion and sedimentation
within and adjacent to the study area and the CH watersheds. 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.

8.1 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,
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o retain existing vegetation where feasible,
o limit slope length and gradient of disturbed areas,

o preserve overland sheet flow and micro-drainage (avoid concentrated
channel flows),

o break and redirect flows to lower gradients,

o design and implement staged stripping,

o prevent disturbance of previously stripped and stabilized parcels, and
o stabilize stripped parcels with temporary vegetative controls.

Appropriate permanent/temporary erosion control measures to be considered in
the design and implementation of the Erosion and Sedimentation Control Plan
are:

o Hydroseeding - One step application of seed and hydraulic slurry with
adhesive binder (provides permanent stabilization for moderate to
steep slopes).

o Seed and Straw Mulch - Alternative two step application that will be
applied to provide permanent/temporary vegetative stabilization of
disturbed areas.

o Mulch (straw, wood etc.) - Used to provide temporary erosion
protection of exposed slopes during over-wintering and for disturbed
areas inactive for greater than 45 days.

o Sod - Utilized to provide quick permanent stabilization of disturbed
areas. Applications include lateral ditches with gradients < 5% and
slopes with steep to moderate grades (i.e. 3% to 5%).

° Erosion Control Blanket - Applied as temporary/permanent erosion
protection for slopes greater than 2:1 or as a ditch liner. For
permanent applications, seed will be applied prior to installation.

° Aggregate Stone - Appropriate material, such as rip rap will be used
to provide immediate permanent erosion protection of lateral ditches
> 5% gradient; and along chute/spillways. Geotextile fabric will be
applied prior to placement of any aggregate material.

8.2  Sediment Control

The following elements should be included in the sediment control plan:

o provision of a series of temporary interceptor/conveyor ditches to
direct runoff to the siltation/watercourses;

o provision of rock or straw bale within drainage swales/ditches; and

o placement of a series of silt control fencing for the interception of
sheet flow drainage.
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All sediment control measures should not be removed until final stabilization of
the site. In addition, any accumulated sediment shall be removed, as part of a
maintenance program, from all control measures when accumulation reaches
50% of the height or volume of the control structure.

Environmental Inspection Process - As a component of erosion and
sedimentation control, environmental inspections of the construction site will be
conducted. Environmental inspections will be conducted to assess the
performance of erosion and sedimentation control measures and identify any
required maintenance. The frequent inspections will also permit the identification
of localized erosion and sedimentation control issues that require site specific
attention.

Implementation _and Recommendation - A 200 m standby supply of
prefabricated silt fence barrier, in addition to silt fence requirements, shall be
maintained at the construction site prior to commencement of grading operations
and throughout the duration of the contract.

o Where interceptor ditches and/or subsurface drains are specified,
they shall be constructed prior to commencement of any related cut
or fill activities.

o Cut and fill earth slopes and ditches, shall be treated with the
specified cover material (seed and mulch, seed and erosion control
blanket, seed and sod, rip rap, etc.) within 45 days from the
commencement of the cut, fill or ditching operation. Commencement
of a cut, fill or ditching operation shall be considered to have occurred
when the original stabilizing cover has been removed, including
grubbing, or has been covered with fill material.

o Run-off from the site and stockpiles shall be controlled to the extent
possible to minimize sediment entry to the adjacent watercourses.

o Where dewatering is required, and where culverts are cleaned by
hydraulic means, the effluent shall be discharged in a manner that
prevents the entry of sediments to watercourses, or scouring and
erosion at the outlet.

. All erosion and sediment control measures will be clearly stated in the
contract drawings and documents.

. Erosion and sediment control plan for the project must adhere to
Erosion and Sediment Control (ESC) Guidelines for Urban
Construction, December 2006, Greater Golden Horseshoe Area
Conservation Authorities.
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9 Conclusion

This report documents the SWM aspects associated with the improvements to
Wyecroft Road and a portion of South Service Road West between Bronte Road
and Kerr Street. It describes the existing and proposed drainage conditions
within the study limits and outlines the proposed SWM Plan for conveying
external and internal runoff across the widened Wyecroft Road in order to
mitigate the potential impacts of the proposed roadway improvements on
receiving drainage systems. The findings of this SWM study completed in
support of the Wyecroft Road EA from Bronte Road to Kerr Street are
summarized as follows:

o There are seven (7) transverse culverts within the study limits that
convey external and roadside ditching flows across Wyecroft
Road/South Service Road West. Of the seven existing culverts, two
(2) are twin cell concrete boxes, one (1) is open footing, two (2) are
concrete boxes, one (1) is a CSPA, and one (1) is a twin cell CSPA.

o Culverts C1, C5, and C7 will be replaced due to inadequate hydraulic
capacity. C2, C3, and C4 will be extended to accommodate the
widening of Wyecroft Road, and C6 will be maintained. In the
proposed condition, all culverts are concrete, with the exception of C2
which is CSPA and under MTO jurisdiction.

o All culverts meet the MTO HDDS hydraulic criteria in the proposed
condition, with the exception of C2 and C7 which do not meet the
required freeboard. Since C2 was hydraulically deficient in the
existing condition and upgrading the culvert will be determined by the
MTO, C2 continues to be deficient in the proposed condition. For C7,
road profile restrictions prevent the rise from being increased beyond
1.5 m, and increasing the span has no effect on the proposed
hydraulics. C7 continues to overtop the roadway for the design flow in
the proposed condition.

o In the proposed condition, C5 must be embedded by 0.42 m in order
to provide sufficient cover and freeboard for the structure.

o All culverts in the proposed condition will reduce the existing Regional
storm water surface elevations with the exception of C3 and C4 which
experience no change in Regional WSE.

o Within the urban sections of the Wyecroft Road corridor, runoff is
collected and conveyed by storm sewers. The existing Wyecroft Road
storm sewer system is located between Station 10+000 and 12+100,
with sewers ranging in size from 675 mm to 1800 mm in diameter.
There is also a network of storm sewers located from approximately
350 m west of Weller Court to just west of Weller Court which
conveys roadway runoff and discharges into the existing channel
south of Wyecroft Road, approximately 175 m west of Weller Court.
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The storm sewers near Weller Court range in size from 750 mm to
1050 mm in diameter.

Based on the results of the storm sewer assessment, seven (7)
existing sewer legs are deficient in capacity and require replacement
and upsizing.

In addition to storm sewer replacements, new storm sewers have
been proposed along Wyecroft Road in locations where the rural
corridor has been converted to an urban roadway. As such, the storm
sewer system in the proposed condition is comprised of a
combination of existing sewers, replacement sewers, and new
sewers.

In the proposed condition, all legs of the storm sewer system have
been designed to convey minor flows.

Porous paving/permeable pavement is recommended for
consideration for MUT and sidewalks in detail design. These LID
measures will promote water balance and peak flow reduction
through infiltration.

Proposed flat bottom roadside ditches and OGS units will provide
water quality control to Wyecroft Road runoff in the proposed
condition. Permeable pavement will also provide water quality control
through infiltration.

The results of the pavement area analysis indicated that the proposed
improvements to Wyecroft Road will slightly increase peak flows
within five internal roadway areas. Post to pre-development quantity
control is required to reduce peak flows within these five areas.

Based on the quantity control criteria, 709 m3 of storage is required to
temporarily retain runoff at these five outlet locations and discharge it
at the existing flow rates. The required storage volume will be
provided either by underground infiltration chambers or by superpipes
within the storm sewer system before discharging to the receiving
watercourses.

Water balance control for the proposed Wyecroft Road corridor can
be achieved through infiltration of the permeable pavement and
vegetative areas within the study limit.

The existing pavement area is 11.54 ha while the proposed pavement
area is 12.21ha. The net increase in pavement area is 0.67ha or
5.8%.
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Respectfully Submitted,
IBI Group

Rakesh Pandey, Ph.D., P.Eng.
Sr. Water Resources Engineer

August 22, 2019
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APPENDIX D: TYPICAL

PROPOSED ROAD CROSS
SECTIONS
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