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1 INTRODUCTION

1.1 Scope

WSP has been retained by Town of Innisfil to provide a preliminary stormwater
management plan for implementing Low Impact Development (LID) systems within the
proposed reconstruction of the 25" Side Road (approximately 7 kilometres from Big Bay
Point Road / 13t Line to Innisfil Beach Road) and a proposed roundabout at the
intersection of 25" Side Road and 9" Line. The Town also seeks to implement roadway
improvements to accommodate growth while prioritizing active transportation along the
length of the project. The objective of this report is to:

— Provide preliminary direction for planning
— Design a range of LID systems appropriate for the subject site
— Analyze the capacity of the 25" Side Road existing crossing culverts

— Review the condition of existing culverts and recommend repair or replacement of
the existing culverts

This report will illustrate how each requirement will be addressed as informed by the
goals of the Town of Innisfil Engineering Design Standards and Specifications Manual,
Technical Guidelines for Stormwater Management Submission LSRCA (2016), and
MOE (now MECP) Stormwater Management Planning and Design Manual (Ontario
Ministry of Environment, 2003).

The study area is located within the Innisfil Creeks subwatershed under the jurisdiction
of the Lake Simcoe Conservation Authority (LSRCA).

The existing 25th Side Road is a two-lane roadway and can be classified as a collector
roadway with rural cross-sections along the corridor. The following images present the
existing conditions of the road. Please refer to Figures 1-A, 1-B, 5 and 9 for the existing
road cross-sections in Appendix A.

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil WSP
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Image 1-1: Existing Conditions of 25" Sideroad © 2022 Goggle Earth
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Image 1-3: Existing Conditions of 25" Side Road © 2022 Goggle Earth

Under post-development conditions, WSP proposes the following contexts to illustrate
the varying roadway character:

Context 1 (Low-density Residential):

Includes the community of Alcona from 80 m north of Innisfil Beach Road to Rose
Lane (2.0 km) and through Sandy Cove Acres from Lockhart Road to 300 m south of
Mapleview Drive (1.1 km).

Context 2 (Green Space):

Includes the segment north of Mapleview Drive (1.4 km) which is adjacent to rural
and key natural heritage feature areas. Context 2 includes rural cross-sections and
will have limited driveways.

Context 3 (Downtown Commercial):

Includes the first 80 m north of Innisfil Beach Road, the Innis Village development in
Sandy Cove Acres (~0.7 km) and the future urban area south of Mapleview Drive
inclusive of the intersection approaches (0.3 km). Context 3 includes urbanized

WSP Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
August 2022 Project No. 211-06027-00
Page 4 Town of Innisfil



cross-sections. This portion of the road will be designed for on-street parking,
streetscaping, placemaking, walkable development, and lower vehicle travel speeds.

The location of the proposed Contexts 1 to 3 is shown in the map below.
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Image 1-4: Map of the Study Area including the Three Corridor Contexts

1.2 Site Location

This section of the 25" Side Road is bounded by Innisfil Beach Road to the south, Lake
Simcoe to the east, Big Bay Point Road to the north and residential and agricultural
lands to the west. Please refer to Figure 1-1 for the location of the site.

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil WSP
Project No. 211-06027-00 August 2022
Town of Innisfil Page 5



FIGURE 1.1 - 25th SR Innisfil.dwg - Site Location C:\Users\baileyb\ACCDocs\WSP Canada projects (AMER)\Land Development Ontario\Project Files\211-06027-00 P-20-24 Innisfil 25 Sideroad\SWM\CAD\FIGURES\ Sep 13, 2021 - 11:31am

)
-
130»0 ‘ﬁ“
ape(vom ‘1‘
2\G i
- B
x'.,g,;‘,?w’-".‘-*'»- ' I
0SS \ I ‘
2 {
t
i
2 N
\‘3.';1'.#.'«'-@-“ 1)) ‘ ‘
m 11
% Vg
a4 1y
m o1y
Z 1
(\?\d ‘ i ‘
Loov«\a o s ‘ :
M 1z, Simcoe
3L
Irwnisfil
O 1\ 3
() 1 )
m o\
' B4
Aot ‘ ‘
\, \
2 %
g }
§
[ ‘ ‘
()\\\\,\\\e ‘ ‘
1
1 a
1
Bramley |
\»)
EAGHROP
SF\LB
c!.i‘h\“\ T
| )
@2021 Google - Map data @2021 Tele Atlas .
CLIENT
TOWN OF INNISFIL \\ I )
TITLE
25th SIDE ROAD, INNISFIL
Checked _

n
S.v.H. AutoCAD/B.K.B.

SITE LOCATION

Proj. No.

Date
SEPTEMBER 2021 211-06027-00

Scale
AS SHOWN

Figure No.

1.1




1.3 Design Criteria

1.3.1 Stormwater Drainage System Policies and Design Guidelines

The following documents were referenced in the assessment of the drainage system:

— Town of Innisfil Engineering Design Standards and Specifications Manual
(Revision # 6 May 2020)

— Technical Guidelines for Stormwater Management Submission LSRCA (2016)

— Low Impact Development Stormwater Management Planning and Design Guide,
2010, CVC and TRCA

— Ministry of Environment (MOE, now MECP) Stormwater Management Planning and
Design Manual, March 2003

— MTO Drainage Management Manual, 1997

— Comprehensive Stormwater Management Master Plan (CSMMP) Town of Innisfil
prepared by C.C. Tatham & Associated Ltd, dated October 2016

— Alcona North Secondary Plan Town of Innisfil prepared by C.C. Tatham &

Associated Ltd, dated August 2011

— City of Toronto, Wet Weather Flow Management Guidelines, November 2006

The MTO Highway Drainage Design Standards (HDDS, 2008) prescribe standards for
designing Surface Drainage Systems (SD) and Water Crossings (WC). The standards
that are relevant to this study are as follows:

— Road Crossing and Entrance Culverts:

— The minimum sizes for entrance and road crossing culverts are 400 mm and
500 mm, respectively.

— The conveyance capacity of the culvert must be sufficient to ensure that the
maximum depth of ponding as indicated in the table below is not exceeded.

LOCATION

STORM RETURN FREQUENCY (YEARS)

25

100/Hazel

Local Roads
(2 Lane)

No ponding

0.05m above crown

0.15m above crown

Collector (4
lane+), Local
and Industrial
Roads (extra
wide lanes)

1.0 m wide in
gutter or 0.10m
deep at low point
catchbasins

up to crown

“contradictions” -
discuss

0.10 m above crown

maximum depth of
flooding of 0.3 m

Source: WC-7; MTO Highway Drainage and Design Standards. January 2008.

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil

Project No. 211-06027-00
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— The minimum depth of cover for all culverts is 300 mm unless otherwise
indicated by the Town.

— SD-1 Design Flows for Surface Drainage Systems:
This standard identifies the minimum design flows that shall be used for the sizing of
road surface drainage systems. The selected design flow shall be applied to size the

minor and major drainage systems (piped and surface flow) for various MTO road
types as shown in Table 1-1.

Table 1-1: Design Flow for Minor system and Major System

Functional Road Classification Drainage System Type Design Flow
Freeway Minor System 10-Year
Arterial (Urban) Major System 100-Year
Arterial (Rural) Minor System 10-Year
Collector (Urban and Rural) Major System 100-Year
Local Road (Urban and Rural) Minor System 5-Year
Major System -

Source: SD-1: MTO Highway Drainage Design Standards. January 2008.

Road grading must direct flows from the right-of-way to a safe outlet at specified low
points. Roads may be used for major system overland flow conveyance during the
Regulatory Event (i.e., the larger of the 100-yr storm or Hurricane Hazel) storm
subject to a water depth limitation of 0.10 m above crown of road for collector roads.

— SD-9 Roadside Ditches (Conveyance Only):

This standard identifies the minimum design requirement of roadside ditches for the
conveyance of flow. It does not address the design of roadside ditches for
improvement of water quality. Roadside ditches shall be designed to convey both
the Minor System Design Flow and the Major System Design Flow, as defined in
Standard SD-1, Design Flows for Surface Drainage.

— WC-1 Design Flows (Bridges and Culverts):

This standard identifies the minimum design flows for the sizing of bridges and
culverts for flow conveyance on Regulated and Non-regulated watercourses as
shown in Table 1-2. It also identifies the requirement for accommodating the
regulatory flow on regulated watercourses, and for determining the maximum
allowable increase in flood elevations upstream of a bridge or culvert.

WSP Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
August 2022 Project No. 211-06027-00
Page 8 Town of Innisfil



Table 1-2:

Design Flow Return Period for Bridges and Culverts — Standard Road
Classification

Functional Road

Return Period of Design Flows
(Years)1,2,3

Check Flow for

Classification Total Span less Total Span Scour
than or equal to greater than
6.0m 6.0m

Freeway, Urban Arterial 50 100 130% of 100 year
Rural Arterial llect

ural Arterial, Collector 25 50 115% of 100 year
Road
Local Road 10 25 100% of 100 year

Source: WC-1; MTO Highway Drainage Design Standards. January 2008.

— WC-7 Culvert Crossings on a Watercourse:

This standard identifies the minimum Freeboard (Table 1-3), the minimum
Clearance, and the maximum Flood Depth at culvert crossings (Table 1-4).

Table 1-3: Freeboard for Culverts
Road Type Freeboard
Freeways, Arterials, Collectors 21.0m
Highway Ramps 210m
Local Roads including Private Entrances 20.3m

Table 1-4 depicts the design standard for Flood Depth at the upstream face of a culvert.
It is expressed as a ratio of the Flood Depth at the upstream face of the culvert to the
diameter or rise of the culvert (HW/D).

Table 1-4:

Flow Depths at Culverts

Functional Road
Classification

Design Flow

HW/D Ratio

Freeways, Arterials,
Collectors

See Standard WC-1

Highway Ramps, Other
Roads, and Private
Entrances

See Standard SD-13

Culverts with diameter or rise <3.0 m

HW/D 1.5

Culverts with diameter or rise 3.0 to
45mHW<45m
Culverts with diameter or rise > 4.5 m

HW/D<1.0

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil

Project No. 211-06027-00
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1.3.1.1 Stormwater Management Policies and Design Guidelines
— Quantity Control:

The post-development peak flow rates are not to exceed the corresponding
predevelopment peak flow rates for the 1 in 2 year, 1 in 5 year, 1 in 10 year, 1 in 25
year, 1 in 50 year and the 1 in 100 year design storm events.

— Volume Control:

Linear redevelopment projects on sites without restrictions that create 0.5 or greater
hectares of new and/or fully reconstructed impervious surfaces, shall capture and
retain / treat on site, the larger of the following:

1 The runoff from a 12.5 mm event from the fully reconstructed impervious surface
and newly constructed impervious area.
2 The runoff from a 25 mm event from the net increase in impervious area on the site.
— Water Quality:
— Suspended Solids
The required suspended solids removal treatment is MOECC (now MECP)

Enhanced Protection Level (Level 1). This corresponds to a long-term average
removal of 80% of suspended solids.

— Phosphorus

LSRCA initiated the Lake Simcoe Phosphorus Offsetting Policy (LSPOP) in 2017,
which requires that all new development must control 100% of the phosphorus from
leaving their property. This is referred to as the Zero Export Target. Under this
policy, any remaining phosphorus load that cannot be controlled would trigger the
need for an offset to achieve a net zero target.

— Water Balance:

Maintain pre-development infiltration rates under proposed development conditions.

1.4 Rainfall Information

Rainfall Intensity-Duration-Frequency (IDF) parameters for various return period design
storms were obtained based on the IDF tables developed by Environment Canada for
Barrie Water Pollution Control Centre (WPCC) including a 15% increase in rainfall
intensity data to account for climate change. The parameters, 4-hour, 6-hour and
12-hour rainfall depths are summarized in Table 1-5.

WSP Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
August 2022 Project No. 211-06027-00
Page 10 Town of Innisfil



Table 1-5: Rainfall Parameters
Return Period 5 5 10 o5 50 100
(Years)
A 678.085 | 853.608 | 975865 | 1146275 | 1236.152 | 1426.408
B 4.699 4.699 4.699 4.922 4.699 5.273
C 0.781 0.766 0.760 0.757 0.751 0.759
Equation for _ C
Rainfall Intensity [=4/(t+B)
Rainfall Depth, mm | - 50.5 59.7 713 795 87.6
(4 hour)
Rainfall Depth, mm |, 4 59.5 70.8 85.2 95.9 106.5
(6 hour)
Rainfall Depth, mm | . 2 64.3 76.0 90.7 101.7 1125
(12 hour)

1.4.1

A hydrologic study was completed by C.C. Tatham Associates Ltd. within the

Storm Distribution

Comprehensive Stormwater Management Master Plan (CSMMP) Town of Innisfil
Report dated October 2016 for subwatersheds within the study area (i.e., Bon Secours,
Leonard, Mooselanka, and Sandy Cove Creeks). The hydrologic study was completed
using Visual OTTHYMO (VO2) hydrologic model software and applied the 4-hour
Chicago and 12- hour SCS Type Il design storms. For the purpose of this study, the
CSMMP model data and catchment delineations have been used where possible. For
the SCS storms, a 12-hour SCS Type Il mass storm file has been used, using total
precipitation depths for the 12-hour storm event from the Barrie WPCC data. The 4-hour
Chicago storm event has also been modelled using the Barrie WPCC rainfall data to
determine the peak flows under existing and future conditions. In order to model a
climate change scenario using only the 12-hour SCS storms, we have selected the
Barrie WPCC data as our baseline and applied a 15% increase in rainfall intensity. The
total rainfall depths for the 12-hour SCS Type Il storms are summarized in Table 1-6.

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
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Table 1-6: Total Rainfall Depths

Depth (mm)
Storm Event
12-hr SCS (no climate change) | 12-hr SCS (climate change)
2-year 40.8 46.8
5-year 56.4 64.8
10-year 66.0 75.6
25-year 79.2 91.2
50-year 88.8 102.0
100-year 98.4 112.8
Regional (Hazel) 212

1.5 Geotechnical Investigations

1.5.1 Geotechnical Investigation 25" Side Road

A preliminary Geotechnical investigation report was provided by WSP Canada Inc.
(WSP), dated April 2022 for the subject site. Fourteen boreholes ranging between

1.5 m to 2.1 m depth below ground surface (bgs) and seven coreholes were installed
through the existing road surface to determine the type and thickness of the pavement
structure. Six hand-dug holes were implemented to confirm topsoil thickness for the
proposed new active transportation facilities (cycle tracks, multi-use paths, and
sidewalks) within the study limits. Based on the Geotechnical Investigation Report a
flexible pavement structure (asphalt over granular fill material) was encountered. The
existing pavement structure consists of:

— Asphalt Thickness: 125 mm

— Granular Base Thickness: 200 mm

— Granular Subbase Thickness: 290 mm

— Total Pavement Structure Thickness: 615 mm

Subgrade soil material consists mostly of sand, except in areas of BH1 and BH5 where
silty clay was observed.

1.5.2 Geotechnical Investigation (Proposed Roundabout)

Peto MacCallum Ltd. (PML) conducted a geotechnical investigation in 2018 on 9™ Line
between Ralph Street and Lake Simcoe. A total of 12 boreholes were drilled to a depth
of 2 m.

For the preliminary design of the roundabout, the recommended pavement design will
be based on the findings of BH17 from the PML report (18BF060), which was drilled

WSP Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
August 2022 Project No. 211-06027-00
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approximately 30 meters east of the intersection. A flexible pavement structure (asphalt
over granular fill material) was encountered within BH17. The existing pavement
structure consists of:

— Asphalt Thickness: 70 mm

— Granular Base Thickness: 150 mm

— Granular Subbase Thickness: 280 mm

— Total Pavement Structure Thickness: 500 mm

A deposit of sand with a trace of gravel and silt was encountered below the granular
subbase in BH17 at a depth of 0.5 m and was present up to borehole termination depth
(2 m).

1.5.3 Groundwater and Hydraulic Conductivity

Groundwater was not encountered during the WSP investigation, and all of the
boreholes remained open and dry upon completion. It should be noted that groundwater
levels can vary and are prone to seasonal fluctuations in response to major weather
events. The lowest permeability (i.e., hydraulic conductivity) of the subgrade has been
estimated in Boreholes BH1 and BH5 (i.e., between 1 x 108 to 1x 10°%%). The medium
permeability (i.e., 1 x 10#) has been estimated in Borehole BH3.

The Geotechnical Investigation Report was provided in a separate package.

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil WSP
Project No. 211-06027-00 August 2022
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2 EXISTING CONDITIONS

2.1 General

The existing road is a two-lane, two-direction roadway classified as a collector roadway.
Within the study limits, the existing road is a flexible pavement with a rural cross-section
(i.e., surface water drains towards ditches on either side of the road crown except for
the first 80 m north of Innisfil Beach Road, which drains to the existing catchbasins
along the road). Please refer to Appendix A for existing cross-sections of the road.

The 25™ Side Road study area is located within the Innisfil Creek subwatershed (see
Appendix A / Figure 2-1). Some portions of the four named streams (i.e., Bon Secours
Creek, Leonard’s Creek, Moosenlanka Creek and Sandy Cove Creek) were identified
within the study boundary, all of the subwatershed’s streams have headwaters in
agricultural areas and then flow downstream toward the existing 25" Side Road
crossing culverts prior to being discharged into Lake Simcoe. Refer to Figure 2-1 for the
location of Bon Secours, Moosenlanka, Sandy Cove, and Leonard Creeks. Figure 2-2
illustrates the subwatershed boundaries within the study area.

Although the majority of the study area includes agricultural lands, some settlement
areas (i.e., Alcona, Sandy Cove and Big Bay Point) are identified within the study area
as well.

The Alcona settlement area consists of a total of 1569.1 ha of land and a total of 21
existing SWM facilities. The Sandy Cove settlement area is 501.5 ha of land in size and
hosts two existing SWM facilities. The Big Bay Point settlement area consists of a total
of 239.1 ha of land with no existing SWM facility identified. Please refer to Appendix A,
Figures 9A and 9F for the location of the existing SWM facilities within the Alcona and
Sandy Cove settlement areas. Some portions of Alcona, Sandy Cove and Big Bay Point
settlement areas are located on the west side of the subject site (Figure 2-2).

2.1.1 Existing 25" Side Road Culvert Capacity Analysis

To estimate the capacity of the existing 25th Side Road crossing culverts, the study
area was delineated into 12 catchments (i.e., Catchments 101, 101-1, 102 to 111). A
Visual OTTHYMO (V0O6.1) model was simulated to estimate the existing peak flow rates
for Catchments 101,101-1 to 111. Peak flow rates for the 4-hour Chicago and 12-hour
SCS Type Il design storms were determined for the 25- and 100-year return periods
(Table 1-2 / Section 1.3).

WSP Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
August 2022 Project No. 211-06027-00
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The model has been developed using the existing land use data provided within the
Comprehensive Stormwater Management Master Plan (CSMMP) Town of Innisfil
Report.

As mentioned previously, there are some SWM facilities within the study area which
control runoff generated from the settlement areas prior to being discharged into the
25" Side Road existing crossing culverts. The impact of the existing SWM facilities has
been considered for the capacity analysis of the existing 25" Side Road crossing
culverts.

The hydrologic model within the CSMMP report includes catchment delineations for Bon
Secours, Leonard, Moosenlanka and Sandy Cove Creeks. Although the details of the
CSMMP’s Visual OTTHYMMO model outputs and SWM facilities release rates are not
available, the CSMMP’s Visual OTTHYMMO model data and catchment delineation
within the settlement areas were used to estimate flow rates at the location of the 25%
Side Road existing culverts. Refer to Figures 9-A and 9-F in Appendix A for further
details.

Under existing conditions, to estimate the capacity of the existing 25" Side Road
crossing culvert (i.e., Bon Secours Creek crossing culvert), Catchment 101 was divided
into two sub-catchments. The immediate catchment on the west side of 25™ Side Road
(i.e., Catchment 101-1) was modelled in this report. Since there are some existing SWM
facilities within the remaining areas of Catchment 101, the CSMMP’s Visual OTTHYMO
modelling results for Catchments AC100 to AC107 were used for the remaining areas of
Catchment 101.

Figure 9-A in Appendix A shows the location of Catchments AC100 to AC107.

Figure 1 in Appendix A shows a sketch of the CSMMP existing Visual OTTHYMO
model for Catchments AC100 to AC 107. No SWM facility exists within Catchment 102,
therefore, WSP modelled Catchment 102.

Runoff generated from portions of Catchment 103 is controlled by the existing SWM
facilities (i.e., 8-3, 8-4, 8-5 and 8-9). Please refer to Figure 9-A in Appendix A for the
location of these SWM facilities. The function of these existing SWM facilities has been
modelled within the Alcona North Secondary Master Drainage Plan study prepared by
C.C. Tatham & Associated (CCTA) Ltd. dated, August 2011 (see Figure 9-A in
Appendix A for the location of Alcona North Secondary Plan). Although the details of
the modelling results are not available, a summary of the peak flow rates expected at
the 25" Side Road has been provided in Table 2 of the CCTA report. Based on the
results, the performance of the existing SWM facilities in reducing the flow rate within
Catchment 103 closely matches existing conditions (i.e., without SWM facilities). Thus,

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil WSP
Project No. 211-06027-00 August 2022
Town of Innisfil Page 15



the existing flood prone areas within Catchment 103 downstream of the 25™" Side Road
existing culverts are not reduced by controlling flow rates within the SWM facilities. The
Alcona North Secondary report indicates some stormwater management plans to
reduce runoff generated from this portion of the study area, which has not been
constructed. Therefore, within the current Visual OTTHYMO model WSP disregarded
the existing SWM facilities within Catchment 103.

There is no existing SWM facility within Catchments 104 to 111. As such, Catchments
104 to 111 have been modelled.

Table 2-1 summarizes drainage areas, the assumed CN numbers corresponding to
each land use, the TIMP and XIMP values for STANDHYD commands and the time to
peak (Tp) values for NASHYD commands within the Visual OTTHYMO model. The time
to peak values for the catchment areas was calculated using the Airport Method for
runoff coefficients less than 0.4. Please refer to Appendix B.

Under existing conditions, the existing culvert capacities were evaluated using
CulvertMaster. The physically measured properties of the culverts, including diameter,
length, and slope, were applied to a CulvertMaster model from the existing survey plan.
Based on the CulvertMaster modelling results, the capacities of the existing culverts are
significantly lower than the 25- and 100-year storm events (Table 2-2). CulvertMaster
was used to estimate the minimum required size of the culverts to pass the 25-year
design storms. The results are provided in Table 2-2 and Appendix B. The details of
the Visual OTTHYMO and CulvertMaster modelling results are provided in Appendix C
and D respectively.

WSP Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
August 2022 Project No. 211-06027-00
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Table 2-1: Visual OTTHYMO Parameters for Existing Conditions

Catchment
Catchment TIMP XIMP TP . .
Name Area (%) (%) CN (hr) Existing Culvert Size
(ha)
101-1 42 35 30 63.57 N/A
101 1800 mm
. 182 21 0.18 55 N/A
(includes 101-1)
102 43 39 31 66.18 N/A 500 mm and 600 mm
103 384 18 15 65 1.87 1100 mm x 1650 mm
104 242 8 7 59 1.66 800 mm
1200 mm
105 135 5 3 53.4 0.35
800 mm
106 29.21 20 18 53.4 0.61 500 mm x 700 mm
107 59.6 1.3 1.2 53.4 0.93 800 mm
108 207 20 18 51.2 186 | 1000mmx700mm
and 900 mm
109 6 37 30 72 N/A 450 mm
6 m x 3.2 m Bridge
110 287 37 30 72 N/A and 900 mm
111 192 1 0.8 63.2 2.72 400 mm
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Project No. 211-06027-00
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Table 2-2: Full Capacity of the Existing Culverts
() o >
= Ex. Culvert | = < o o S '
z N_ | S| 58| 88 S | Required Culvert
|5 Watercourse = - sns| sne | e 2L 2 size to pass 25-
£ Name S| =~ | $QE| SQE | LQE | gQE | £E year flow
5 SE| SE | 4 S N < S < g (m)
g & @ N S < < 3
101-1 3.9 5 4.26 5.34
101 Bon Secours 1.8 1.8 4.38 3.6x15
(includes 101-1) 9.41 12.25 9.50 12.01
0.5 0.5
102 N/A 4.24 54 4.70 5.86 0.45 3x1.2
0.6 0.6
103 1.1 1.65 8.87 12.825 6.69 9.68 3.69 3.6x1.2
Leonard’s Creek
104 0.8 0.8 2.47 3.63 1.83 2.68 0.66 24x15
1.2 1.2 21x1.2
105 N/A 6.13 9.13 3.90 5.86 1.99
0.8 0.8 1.2x0.9
0.5x0.7
106 N/A 0.5 0.7 0.90 1.34 0.60 0.90 0.44
0.5x0.7
107 N/A 0.8 0.8 1.35 2.00 0.93 1.39 0.58 1.5x0.9
0.7 1 2.1x0.9
108 Moosenlanka 2.52 3.79 1.85 2.77 1.41
0.9 0.9 0.9x0.9
109 N/A 0.45 0.45 0.71 0.97 0.75 0.94 0.58 0.6 x0.6
6 3.2 _
110 Sandy Cove 0.9 0.9 22.46 29.43 22.38 28.37 42 Not Required
111 N/A 0.4 0.4 2.48 3.63 1.88 2.75 0.10 2.1x0.9

WSP
August 2022
Page 20
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2.1.2 Existing Road Drainage Areas

Under existing conditions, the roadway runoff is conveyed predominantly by roadside
ditches prior to being discharged into the existing 25™ Side Road culverts. Minor flows
from a small portion of the roadway areas between Raynor Court and Innisfil Beach
Road discharge into the existing storm pipes. Road drainage areas are identified in
Figure 2-3 to Figure 2-14.

Roadway runoff from the west side of 25" Side Road is discharged into the existing
culverts along 25™ Side Road prior to being discharged into Lake Simcoe southerly.
Under existing conditions, the left and right sides of the road were delineated into 12
catchments as shown in Table 2-3. A Visual OTTHYMO (VO) model was simulated to
estimate the existing peak flow rates for road drainage areas. Peak flow rates for the
4-hour Chicago and 12-hour SCS Type Il design storms were determined for the 25-
and 100-year return periods (Table 2-3). More details are provided in Appendix C.

Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
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Table 2-3: Road Drainage Area Runoffs

Ex. Culvert = S o o
X. Culv i < .3 .3
Catchment Watercourse Area Imp =0 2 sn2 vcX >c 2
Name Name (ha) (%) RS = oD E $QE LOE | oQE
- — E — > ~— . ~— RN E ~ o E ~—
SE| o& Te S . A
(%. o I = < <
T
1001L (R) 0.21 79 0.066 0.083 0.077 0.098
Bon Secours 1.8 1.8
1001R (R) 0.23 78 0.072 0.091 0.084 0.107
0.5 0.5
1002L (R) 0.73 71 0.218 0.282 0.253 0.314
0.6 0.6
N/A
0.5 0.5
1002R (R) 0.83 75 0.258 0.324 0.296 0.366
0.6 0.6
1003L (R) 0.38 66 1.1 1.65 0.112 0.142 0.124 0.159
Leonard’s Creek
1003R (R) 0.39 79 1.1 1.65 0.123 0.154 0.143 0.182
1004L (R) 0.35 69 0.8 0.8 0.104 0.135 0.12 0.149
Leonard’s Creek
1004R (R) 0.38 74 0.8 0.8 0.118 0.148 0.135 0.167
1005L (R) NUA 0.37 66 1.2 1.2 0.118 0.138 0.135 0.155
1005R (R) 0.36 62 0.8 0.8 0.104 0.133 0.114 0.142
1006L (R) NIA 0.65 65 0.5 0.7 0.190 0.241 0.209 0.269
1006R (R) 0.66 62 0.5 0.7 0.191 0.243 0.208 0.260
1007L (R) NIA 0.72 60 0.8 0.8 0.210 0.263 0.220 0.280
1007R (R) 0.74 71 0.8 0.8 0.220 0.285 0.320 0.319
WSP Preliminary Design & Reconstruction Plan of 25th Sideroad, Town of Innisfil
August 2022 Project No. 211-06027-00
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Ex. Culvert = £ <} o
N N _ = @ T ©
- — = ~~ T O~ o O
Catchment Watercourse Area Imp =N sn2 veX >c 2
Name Name (ha) (%) o 2 o E e E LOE | &OQE
c —_ E —~ > ~— . ~— C\I E ~ o E ~—
SE| o9& 6 S . 7
= ‘D N = < <
T
0.7 1
1008L (R) 0.21 52 0.9 0.9 0.059 0.075 0.061 0.078
Moosenlanka ; 1
1008R (R) 0.16 87 : 0.068 0.085 0.083 0.101
0.9 0.9
1009L (R) N/A 0.5 74 0.45 0.45 0.155 0.195 0.178 0.220
1009R (R) 0.63 71 0.45 0.45 0.200 0.250 0.234 0.296
6 3.2
1100L (R) 0.91 55 0.9 0.9 0.260 0.326 0.270 0.340
Sandy Cove 6 3'2
1100R (R) 0.88 72 : 0.270 0.340 0.307 0.380
0.9 0.9
6 3.2
1110L (R) 1.06 59 0.302 0.385 0.324 0.407
0.9 0.9
N/A
6 3.2
1110R (R) 0.97 78 0.304 0.382 0.352 0.435
0.9 0.9
1120L (R) N/A 1.21 68 0.4 0.4 0.360 0.461 0.410 0.510
1120R (R) 1.22 69 0.4 0.4 0.360 0.466 0.414 0.516
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3 POST DEVELOPMENT CONDITIONS

Under post-development conditions, the drainage area for the west and east sides of
25" Side Road were delineated into 12 catchments (i.e., Catchments 2001, to 2012) as
shown in Table 3-1. Please refer to Figures 3-1 to 3-5 for the details of the post-
development road drainage areas and Figures 3-6 for the post-development drainage

areas plan.
Table 3-1: Post-Development Conditions Road Drainage Areas
(1]
- c Q
C - <(
Catchment Name g i) EEL 3 % 3 %— ) ew Existing Culvert Size
SIE|ES| kS| 2<xs| 8E 9
8 o | &
e
hment 2001.1 L
Catchment 200 0100 | 90 | 90 | 0006 | 001
Context 3
Existing Storm Pipe
hment 2001.1 R
Catchment 200 0099 | 79 | 79 | 0011 | 002
Context 3
Catchment 2001.2 L
Context 1 0.11 91 91 0.01 0.01 (1800 mm and 900 mm
diameter Existing
Catch t2001.2 R
atchmen 013 | 86 | 86 002 | 0.02 Culverts)
Context 1
Catchment 2002 L
0.70 93 93 0.05 0.08
Context 1 (500 mm diameter
Catchment 2002 R Existing Culvert)
atchmen 080 | 88 | 88 009 | 012
Context 1
Catchment 2003 L
4 .017 .04
Context 1 0.43 90 90 0.0 0.0 (1100 mm x 1500 mm
diameter Existing
Catch t 2003 R
atchmen 047 | 87 | 87 004 | 0.06 Culvert)
Context 1
Catch t 2004 L
aichmen 035 | 89 | 89 | 0015 | 004
Context 1 800 mm diameter
Existing Culvert
Catchment2004R | o0 | g5 | g5 005 | 0.05
Context 1
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®©
- 1= Q
c - <
Catchment Name é i) CEL 3 % 3 % i) ew Existing Culvert Size
SIS ES| S| 2<E| ES 0
8 o | &
e
Catchment 2005 L
0.28 90 90 0.01 0.03
Context 1 1200 mm and 800 mm
diameters Existing
Catchment 2005 R
0.29 78 78 0.05 0.06 Culverts
Context 1
Catchment 2006 L
0.65 88 88 0.06 0.08
Context 1 500 mm x 700 mm
diameter Existing
Catchment 2006 R
0.73 80 80 0.14 0.15 Culverts
Context 1
h 2007 L
Catchment 200 058 | 85 | 85 008 | 0.9
Context 1 800 mm diameter
Catchment 2007 R Existing Culvert
atehmen 064 | 84 | 84 007 | 011
Context 1
Catch t 2008-1 L
atehmen 007 | 84 | 84 | 0007 | 0.011
Context 1
700 mm x 1000 mm
Catchment 2008-1 R
Context 1 0.07 83 83 0.006 0.012 diameter Existing
Culverts and 900 mm
Cachment 200821 | 433 | 70 | 70 | o007 | 0117 | diameter Existing
Context 3 Culvert
Carchment 2008-2R | 59 | 59 | 59 008 | 0.160
Context 3
Catch t 2009 L
atchmen 040 | 77 | 77 006 | 0.093
Context 3 450 mm diameter
h 2 R Existing Culvert
Catchment 2009 039 | 77 | 77 006 | 0.091
Context 3
Catchment2010L |0 | g5 | g 005 | 0.04
Context 3
Catchment 2010 R 0.5 82 82 0.01 0.04 Existing Bridge 6 m x
Context 3 3.2m
h 2010 L
Catchment 2010 047 | 74 | 74 006 | 012
Context 1
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