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TRANS-PLAN is pleased to submit this Traffic Impact Study, Parking Study and Site Plan Review in support
of the proposed residential development, located at 958-960 East Avenue, Mississauga, Ontario.

We have prepared a Traffic Impact Study, Parking Study and Site Plan Review that includes analysis
horizon years for existing conditions and five-year traffic volume projections to review traffic operations
after development. The TIS report contains an analysis of the intersection capacity and level of service for
the boundary roadways. The study intersections surrounding the proposed site were targeted as well as
the future road connections to the subject site. Our traffic analysis findings indicate that all intersections
are operating within acceptable limits and the introduction of the site will not cause traffic conditions to
deteriorate.

The Parking Study contains a review of parking requirements compared to proposed supply. The Site Plan
Review contains tests of the circulation for loading, waste collection and fire truck operations to ensure
that all vehicle types can access all the relevant areas of the site. Additionally, we completed a sight line
review and gap study. All studies indicate the development will function well without issue.
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’ ™ Transportation Study
TRANS_PLAN Proposed Residential Development

Transportation Enginesring 958-960 East Avenue, Mississauga, ON

1. INTRODUCTION

Trans-Plan has been retained by Peel Housing Corporation (Peel Region) to complete a Traffic Impact
Study (TIS), Parking Study and Site Plan Review for a proposed residential apartment development located
at 958-960 East Avenue in the City of Mississauga. This study includes the following components:

Traffic Impact Study

e Review of the proposed development and site statistics
e Review and assessment of the existing road network and study area intersections

e Assessment of future background conditions based on anticipated traffic growth, area developments
and planned transportation improvements in the study area

e Assessment of the impact of site-generated traffic on the adjacent roadway network under future
background and total traffic conditions for a five-year study horizon

e Confirmation that the roadway and intersections can accommodate the proposed development for
traffic capacity and level of service (LOS)

e Determination of roadway and intersection improvements, as required, to accommodate the
proposed development, including future roadways / connections to the subject site

Parking Study

e Review of the City of Mississauga Parking By-law for parking requirements in comparison to the
proposed supply

e Review of similar sites for provided parking relative to size of development

e Justification for the proposed parking supply based on a review of the study area travel characteristics
and site context

Site Plan Review

e Review of the site plan for site access and vehicle circulation
e Review of the site access for sight distance and available gaps in traffic for exiting the site

Prior to commencing these studies engineering staff at the City of Mississauga were contacted to discuss
the scope of the work and to request traffic data. This study reflects feedback received from the City as
well as standards set out in the Highway Capacity Manual (HCM) and the Ontario Provincial Standards for
Roads & Public Works (OPS).

2. BACKGROUND

2.1 Site location

The proposed site is located on the southwest corner of Lakeshore Road East and East Avenue within the
City of Mississauga. The site is currently occupied by two residential buildings featuring 30 units in total.
The area on the north side of Lakeshore Road East is mostly occupied by residential buildings with some
commercial business along Lakeshore. To the south is Lake Ontario, a paramedic station, and the Lakeview
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Water Treatment Plant, and to the east is an industrial area featuring a variety of different commodities
production and shipping businesses.

2.2 Development Proposal

The development proposes to construct a 7-storey residential building containing 151 units and a total of
157 parking spaces. The existing buildings on the site will be demolished to make room. The site has a
single private driveway connected to East Avenue. A single-level of underground parking is provided via a
ramp in the centre of the site. The private driveway at East Avenue connects to one site entrance.

This building is set to be managed by the Peel Housing Corporation and provided as affordable housing
for residents in the area.

2.3 Roadways
The study area roadways in the immediate vicinity of the site can be described as follows:

Lakeshore Road East runs in an east west direction consisting of four travel lanes, two in each direction.
There is also a centre two way turn lane. The roadway has a posted speed limit of 50 km/h.

East Avenue runs in a north south direction consisting of two travel lanes, one in each direction. The
roadway has a posted speed limit of 40 km/h.

West Avenue/Montbeck Crescent runs in a north south direction consisting of two travel lanes, one in
each direction. The roadway has an assumed speed limit of 50 km/h.

Byngmount Avenue runs in an east west direction consisting of two travel lanes, one in each direction.
The roadway has an assumed speed limit of 50 km/h. Byngmount Avenue terminates to the west end of
the subject lands and currently does not connect to East Avenue.

The study area roadway characteristics are shown in Figure 3.

3. TRANSPORTATION IMPACT STUDY COMPONENTS

This TIS was completed to analyse the impacts that the proposed development will have on the
surrounding network. This analysis took a stepwise approach to making sure that the development would
not cause surrounding conditions to deteriorate. First a model was constructed that mirrors the existing
conditions to provide baseline judgement. This model was then taken and a growth rate was applied to
yield future conditions for a five-year horizon. Then site traffic was generated, distributed across the road
network and added to the growth case to yield a total case that reflects the impacts of the site on the
surrounding network.

3.1 Study Area Intersections

For the purposes of analysis, a zone of review had to be selected that contained a logical snapshot of the
surrounding traffic conditions. Through communication with the City of Kawartha Lakes, the following
intersections encompassing the proposed development were selected:

e Lakeshore Road East & East Avenue
e Lakeshore Road East & Montbeck Crescent

e Montbeck Crescent & Byngmount Avenue
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e East Avenue & Site Access
3.2 Traffic Counts

To determine existing operating conditions within the study area, Trans-Plan conducted a site visit and
intersection turning movement counts (TMCs), as recent counts were not readily available. The traffic
counts were all conducted on a typical weekday to capture peak hour roadway traffic volumes (when the
residential uses would likely peak). TMC diagrams are provided in Appendix A. The dates and times that
TMCs were undertaken, as well as the peak hours obtained, are summarized in Table 1.

Table 1 — Turning Movement Count Details

Survey Dates Survey Periods Intersections Peak Hours
Wednesd
Nov:mnbe:r ;;th Lakeshore Road East & East AM: 8:00 - 9:00
’ Avenue PM: 4:30-5:30
2019 Weekday AM
Wednesda 7:00 am —9:30 am
November zgth & Lakeshore Road East & AM: 7:45 — 8:45
2019 Weekday PM Montbeck Crescent PM: 5:15-6:15
Wednesd 4:00 pm —6:30 pm
Nov:mnbe:r j;lth Montbeck Crescent & AM: 8:00 - 9:00
2019 ’ Byngmount Avenue PM: 4:00 — 5:00

The existing traffic volumes for the weekday AM and PM peak hours are shown in Figure 4.

33 Traffic Growth & Peak Hour Factors

Through correspondence with the City of Mississauga the following growth rates were provided for the
use in this study.

Table 2 — Compounded Annual Growth Rate from Existing to 2026

Time Eastbound Westbound
AM Peak Hour 0% 2%
PM Peak Hour 2% 0%

Peak hour factors for the local road network were calculated from the hourly traffic count data. The Grand
Total column in the detailed count volume summaries (see Appendix A) is used to determine the peak
hour for each intersection. Once the peak hour has been found, the peak hour factor (PHF) is calculated
by taking the maximum 15-minute volume, multiplying it by 4 and then the previously found peak hour
volume is divided by this number. This PHF is then inputted into the synchro analysis.

34 Planned Road Improvements & Background Developments

No planned roadway improvements or new developments are to be completed within the time period
that this study has considered. However, to the east of the site there is a large development called
Lakeview Village. This will feature several thousand new residential units spread between condominium
tower style and townhome style, as well as significant space devoted to retail and office space. This
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development will transform the landscape of the waterfront east of the site and provide multiple
amenities for the use of residents. The growth rates that were discussed previously account for this
development.

There is an additional scenario where Byngmount Avenue is extended to connect with East Avenue past
the south limit of the site. This scenario has been analysed for local traffic impacts and feasibility later in
this study.

The City of Mississauga commissioned the Lakeshore Road Transportation Master Plan, dated May 2019,
which discusses further roadway improvements to support the Lakeview Village area. Phase 1, between
2019-2025, includes improvements to transit headways along Lakeshore Road, increasing bus service to
at least 10 minutes. Phase 2, between 2025-2030, includes dedicated transit lanes and protected cycle
tracks.

3.5 Trip Generation

In order to determine the impact of the proposed development on the surrounding road network, trips
were generated for the subject site so that these vehicles could be added to the adjacent intersections.
The Institute of Transportation Engineers Trip Generation Manuals, 10th Edition was used, the outputs
can be found in Table 3.

Table 3 — Site Trip Generation for Residential Units

Land Use Size AM Peak Hour PM Peak Hour
Type In Out Total In Out Total
Residential Mid-Rise 151 Distribution 26%  74% 100% 61%  39% 100%
units Equation Ln(T)=0.98Ln(x)-0.98 Ln(T)=0.96Ln(x)-0.63
Trips 13 38 51 40 26 66

The site is anticipated to generate 51 new trips (13 inbound and 38 outbound) in the weekday AM peak
hour and 66 new trips (40 inbound and 26 outbound) in the weekday PM peak hour.

3.6 Trip Distribution and Assignment

The trips were distributed in a way that pointed them towards the largest potential draws (as well as
based on a review of traffic patterns from the existing turning movement counts and 2016 TTS data). The
majority of site traffic was assigned towards the local major highways. The trip assignment scheme can
be seen in Figure 6. TTS distribution can be seen in Table 4.

Table 4 —TTS Trip Distribution

N
57%
w 5% 38% E
Lake
Ontario
S
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Trip distribution was also completed for the alternative scenario where Byngmount is extended to connect
with East Avenue. Figure 8 shows the redistribution of the site traffic and Figure 9 shows the redistribution
of the local traffic.

3.7 Future Total Traffic Conditions

Site traffic volumes were added to the future background traffic volumes to obtain the future total traffic
volumes for a five-year horizon post buildout. Buildout was assumed to occur two years from the current
date. The horizons selected were as follows: existing 2020 conditions and 2027 future (background and
total) conditions.

3.8 Capacity Analysis

A capacity analysis was performed for the study area intersections using Synchro software to analyse the
intersections immediately around the proposed site. Output data sheets for the following cases can be
found in Appendix C and Level of Service (LOS) Definitions are provided in Appendix D, The planning
horizons assessed include:

e Existing conditions (year 2020)
e Future background conditions for the 5-year horizon post build-out (year 2027)
e Future Total Conditions for the 5-year horizon post build-out (year 2027)

The apartment is assumed in our analysis to be operational / built-out within approximately two years (by
year 2022).

The capacity tables for the existing, background and total (for the 5-year horizon post build-out) are
provided in Table 5.
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Lakeshore Road East & Montbeck Crescent / West Avenue

Under existing conditions, this intersection operates at, or above, an average level of service of D with a
max delay of 30 seconds with the exception of the northbound left turn movement. The northbound left
turn movement operates at a maximum level of service of F with a delay of 70 seconds. This is expected
as this is a minor side road turning onto a major thoroughfare. Residents could use the signalized
intersection of Hampton crescent and Lakeshore Road East to make easier left turns if necessary. The
intersection is expected to operate similarly under future conditions.

Montbeck Crescent & Byngmount Avenue

Under existing conditions, this intersection operates at, or above, an average level of service of A with a
max delay of 9 seconds. The intersection is expected to operate similarly under future conditions.

Lakeshore Road East & East Avenue

Under existing conditions, this intersection operates at, or above, an average level of service of C with a
max delay of 29 seconds. The intersection is expected to operate similarly under future conditions.

East Avenue & Site Access

Under future conditions, the proposed entrance is expected to operate at, or slightly above, an average
level of service of A with a max delay of 9 seconds.

3.9 Byngmount Extension

With the current proposal, the private driveway and Byngmount Avenue are shown to be separate
roadway portions and are not connected. The redevelopment proposed access to East Avenue via a
private driveway with one access point. There is the potential to extend the private driveway to connect
to Byngmount Avenue therefore extending Byngmount Avenue to connect East Avenue and Montbeck
Crescent. This potential extension of Byngmount Avenue was requested by the City of Mississauga and
further investigation was requested. In this case the site access would become Byngmount Avenue and
the site would then have one connection off of the extended Byngmount Avenue, at East Avenue and
Montbeck Crescent.

Traffic analysis has been completed for this scenario to determine if this extension would have any
negative impacts on the surrounding road network. Capacity analysis can be seen in Table 6. Traffic
distribution figures can be seen in Figure 8 and Figure 9.

It may be seen from the capacity analysis that if Byngmount Avenue is extended to connect with East
Avenue past the south limit of the site, no negative traffic impacts are expected to arise. The capacity
analysis demonstrates that the Byngmount Avenue extension is not necessary to support the subject site
and the extension would only encourage through traffic to bypass Lakeshore Road East and into the
existing residential area to the west of the site.

After investigation we recommend that this scenario not be pursued, the site functions well with its single
access point and extending the access to connect to Byngmount is a significant undertaking not necessary
for site functionality.
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Table 6 - Capacity Analysis Results, Byngmount Extension 48"
TRANS-PLAN

. Total Ext Traffic Conditions
Intersection
Movement AM Peak Hour PM Peak Hour
VIC Delay LOS VIC Delay LOS
Lakeshore Road East & Montbeck Crescent/West Avenue
Eastbound Left 9 A 10 A
Eastbound Through 0 A 0 A
Eastbound Through / Right 0 A 0 A
Westbound Left 13 B 12 B
Westbound Through 0 A 0 A
Westbound Through / Right 0 A 0 A
Northbound Left 176 F 151 F
Northbound Through / Right 22 C 15 D
Southbound Left / Through / Right 37 E 19 C
Montbeck Crescent & Byngmount Avenue
Eastbound Left / Through / Right 10 A 7 A
Westbound Left / Through / Right 9 A 7 A
Northbound Left / Through / Right 0 A 7 A
Southbound Left / Through / Right 4 A 7 A
Lakeshore Road East & East Avenue 0.48 27 C 0.47 25 Cc
Eastbound Left 0.03 15 B 0.13 16 B
Eastbound Through 0.91 32 C 0.77 24 C
Eastbound Right 0.07 15 B 0.03 15 B
Westbound Left 0.18 16 B 0.30 19 B
Westbound Through 0.73 22 C 0.86 28 C
Westbound Right 0.00 14 B 0.09 15 B
Northbound Left / Through / Right 0.07 14 B 0.10 14 B
Southbound Left 0.02 14 B 0.02 13 B
Southbound Through / Right 0.00 14 B 0.00 13 B
East Avenue & Byngmount Avenue
Eastbound Left / Right 9 A 9 A
Northbound Left / Through 4 A 3 A
Southbound Through / Right 0 A 0 A
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3.10 Queueing Analysis

Synchro queueing analysis was completed to determine if all the movements within the study area
operate well under total traffic conditions. Table 7 shows the results of the queueing analysis. It may be
seen that all movements operate well and similar to the capacity analysis, local traffic conditions are

acceptable.

Table 7 — Queue capacity Analysis for Total Conditions

Intersection

95th Percentile Vehicle Queues

Movement Available Storage Total Traffic Conditions

Length (m)

AI\SOPl:arak PM Peak Hour

Lakeshore Road East & Montbeck
Crescent / West Avenue
Eastbound Left 10 9 10
Eastbound Through 206 3
Eastbound Through / Right 206 7 3
Westbound Left 15 7 11
Northbound Left 20 7 5
Northbound Through / Right 67 18 13
Southbound Left / Through / Right 127 9 9
Montbeck Crescent & Byngmount
Avenue
Eastbound Left / Through / Right 90 16 4
Southbound Left / Through / Right 67 3 0
Lakeshore Road East & East Avenue
Eastbound Left 15 9 7
Eastbound Through 200 110 73
Eastbound Right 30 40 33
Westbound Left 25 19 37
Westbound Through 150 106 108
Westbound Right 20 18 28
Northbound Left / Through / Right 55 23 27
Southbound Left 20 9 8
Southbound Through / Right 93
East Avenue & Site Access
Eastbound Left / Right 58 14 13
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4, TRAFFIC GAP STUDY

Trans-Plan conducted a traffic gap survey at East Avenue, at the location of the proposed driveway
connection for the proposed development on Wednesday November 20, 2019 during the weekday AM
and PM peak hours. The study hours were selected based on the peak hours obtained from traffic counts
conducted along East Avenue, adjacent the proposed driveway location. The weekday AM peak hour
surveyed was 7:45am — 8:45am, and the weekday PM peak hour surveyed was 4:00pm — 5:00pm.

Duration of traffic gaps (in seconds) were recorded for East Avenue that would accommodate the
following future turning movements at the site driveway as follows:

e Gaps in southbound traffic on East Avenue — to allow vehicles exiting the site driveway to make a
right turn out and vehicles entering the site driveway to make a left turn in
e Gaps in both northbound and southbound traffic (simultaneously) on East Avenue — to allow

vehicles exiting the site driveway to make a left turn out

The survey results are provided in Appendix E, and were analyzed using Highway Capacity Manual (HCM)
methodology (page 17-7 Exhibit 17.5) for a two-lane roadway. The critical and follow-up gap times used
in the analysis for each turning movement are summarized in Table 8.

Table 8 - Critical and Follow-up Times for Traffic Gaps at Proposed Site Access

Northbound Left Turn From Eastbound Right Turn from Eastbound Left Turn from
East Avenue to Access Access to East Avenue Access to East Avenue
Critical Follow Up Critical Follow Up Critical Follow Up
4.1 2.2 6.2 33 7.1 35

The available traffic gaps recorded from the survey during the weekday AM and PM peak hours, and
residual traffic gaps (remaining after estimated peak hour traffic volumes at the site access are added to
the road network) are summarized in Table 9. The future total turning volumes from the scenario with the
Byngmount Avenue extension, from Figure 10, were utilized in the gap analysis.

Table 9 - Traffic Gap Survey Results at East Avenue and Proposed Driveway

Left Turn from Major | Right Turn from Future | Left Turn from Future
Road Driveway Driveway
AM PM AM PM AM PM
Critical Gaps 59 59 59 58 61 56
Follow-up Gaps 1100 1243 682 783 680 699
Total Traffic Gaps 1159 1302 741 841 741 755
Site Traffic Volumes 31 42 37 35 27 19
Residual Traffic Gaps 1128 1260 704 806 714 736

Results of the traffic gap survey show that there are a sufficient number of gaps in traffic on East Avenue
during the weekday AM and PM peak hours to ensure that all vehicles are able to enter / exit the proposed
driveway in a timely manner without major delays.
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5. PARKING STUDY
5.1 Parking Requirements

The parking requirements for the proposed development are based on the City of Mississauga Zoning By-
law 0225-2007 and are shown in Table 10, in comparison to the parking supply. Source information is
provided in Appendix F.

Table 10 — Parking Requirements (City of Mississauga Zoning By-law 0225-2007)

Land Use Auto Parking Requirement Parﬁ:g\g/;zzces
oo | FofUnis | Sl | s e

1 bedroom 65 1.18 76.70
Rental Apartment 2 bedroom 74 1.36 100.64
3 bedroom 12 1.50 18.00

Resident Total 195 119

Visitor 151 0.20 30.2
Visitor Total 30 38
Grand Total 225 157

The overall parking requirement is 225 spaces and the proposed parking supply is 157 spaces, provided
through surface parking and one level of underground parking, which indicates an overall deficiency of 68
spaces for the subject site. Although the proposed parking supply is below the By-law requirement, it is
Trans-Plan’s opinion that the proposed supply would be sufficient to support the affordable housing
development.

5.2 Parking Guidelines for Public and Private Non-Profit Housing

The City of Mississauga commissioned a study for planning parking guidelines for Private Non-Profit
Housing. The unofficial study, the Parking Guidelines for Public and Private Non-Profit Housing, was
completed in 2005 and presented to the City’s Planning and Development Committee. The study reviewed
the parking needs for existing non-profit developments and concluded that the parking demand was
always lower than the requirements within the City By-law. The study provided minimum parking
guidelines for Peel Living developments, with the source information provided in Appendix F and the
subject site parking requirements shown in Table 11. Although the proposed development is not non-
profit, we believe this study provides a good baseline for this style of housing.
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Table 11 — Parking Requirements (Parking Guidelines for Public and Private Non-Profit Housing)

. . Parking Spaces
Land Use Auto Parking Requirement Provided
# of Bedrooms # of Units Rate (parkmg Parking spaces
spaces per unit) Required
1 bedroom 65 0.40 26
Rental
2 bedroom 74 0.60 444
Apartment

3 bedroom 12 0.74 8.88

Resident Total 80 119
Visitor 151 0.20 30.2

Visitor Total 30 38

The overall parking requirement for residents and visitors is 110 spaces and the proposed parking supply
is 157 spaces, meeting the requirements. The future transit improvements along Lakeshore Road East

would also reduce the parking needs for residents and visitors to the site.

5.3

As the 2005 guidelines may be outdated, this study also reviewed current parking needs to gain a better

Proxy Sites for Residential Uses

understanding of parking demands at existing affordable housing developments. Trans-Plan received unit
counts and parking information on other existing Peel Living / Peel Housing Corporation buildings, with
characteristics such as the number of units, provision of surface and underground parking, and the spaces
assigned to tenants provided in Table 12.

Table 12 - Proxy Site Comparison

2016 Parking Supply and Demand (spaces)
# of
Apartment Address Units | Assigned to | Unassigned* Total
Tenants
Queen Frederica, )
3020, 3070, 3130 Queen Frederica Drive | ~20 93 23 Surface: 116
Riley Court, Surface: 88
146 101 110
880 Riley Court Underground: 123
Sydenham Place, Surface: 63
4100 & 4110 Westminster Place 107 86 84 Underground: 107
Mason’s Landing, Surface: 60
150 138 96
2660 Aquitaine Avenue Underground: 174

Note(*): Unassigned parking spaces may include visitor or non-residential spaces

Based off the assigned and unassigned spaces, the parking supply rates for the proxy developments
were reviewed and compared to the proposed development in Table 13.
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Table 13 — Parking Supply and Parking Supply Rates

Sites No. of Parking Supply
Units (spaces) rate (spaces per unit)
Res. | Visitor | Total Res. | Visitor ‘ Total
Subject Site
958-960 East Avenue 151 | 119 | 38 | 157 | 079 | 031 | 110
Existing PHC Developments
Queen Frederica 198 93 23 116 0.47 0.12 0.59
Riley Court 146 101 110 211 0.69 0.75 1.44
Sydenham Place 107 86 84 170 0.80 0.79 1.59
Mason’s Landing 150 138 96 234 0.92 0.64 1.56
Average 0.72 0.58 1.30

For the existing affordable housing developments, the average parking rate for residents was 0.72 spaces
per unit, which is met by the proposed parking rate of 0.79 spaces per unit for the subject site (119
resident spaces / 151 units). Based on this review, the resident parking supply of 119 spaces is expected
to be sufficient to support the subject site.

Although the proposed rate of 0.24 visitor spaces per unit is less than the observed average demand of
0.58 spaces per unit, the observed demand is based off unassigned spots which includes resident spaces
that have been left unused. Providing the minimum required spaces allows the development to make the
most use of the lot to provide as many units as sustainable. The Lakeshore Road East transit improvements
would further justify the reduced visitor parking as the improved transit services would further incentivize
transit use to and from the subject site.

To summarize, the proposed 119 resident parking spaces is expected to be sufficient to support the
proposed development, based off the unofficial Parking Guidelines for Public and Private Non-Profit
Housing and a review of existing affordable housing developments in Peel Region. Additionally, the 38
visitor parking spaces meet the By-law requirements.

6. SITE PLAN REVIEW

6.1 Site Access Review

A review of the proposed driveway spacing was completed as per the TAC Geometric Design Guide for
Canadian Roads. Table 14 summarizes the spacing requirements and the proposed driveway spacing for
the connection on East Avenue.
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Table 14 — Proposed Driveway Spacing

Distance from: Recommended Spacing Proposed Spacing

40m between three-legged intersections on local roads
East Avenue and

. (TAC Geometric Design Guide for Canadian Roads, Chapter ~100m
Rangeview Road
9.4.2.3)
Lakeshore Road East 15m corner clearance on local roads
(TAC Geometric Design Guide for Canadian Roads, Figure ~85m
and East Avenue 8.8.2)

As per the TAC guidelines, the location of the proposed driveway on East Avenue is sufficiently spaced
from the adjacent north and south intersections.

Our capacity and queue analysis (in Section 3.8 & 3.9) concluded that the turning movements at the
proposed driveway are expected to operate well with minimal delays and no laneway blocking from
vehicle queues.

Access to the underground parking ramp and surface parking spaces is provided through two access
connections along the proposed East Avenue driveway. Each access provides a width of 7m and the aisle
widths within the site are 7m, meeting the City’s Site Plan Application Development Standards.

6.2 Sight Distance Review

A driver sight distance review was conducted to measure the available site distance for the proposed
driveway at East Avenue. A field visit and driver sight distance measurements were conducted by Trans-
Plan staff.

Minimum sight distance requirements were obtained from the Table 9.9.4 & Table 9.9.6, Transportation
Association of Canada (TAC) Manual, based on a design speed of 50 km/h for East Avenue (obtained from
a posted speed limit of 40km/h). Details of the review are summarized in Table 15. Photographs taken
from the proposed driveway location are provided in Appendix G.

Table 15 — Sight Distance Review Summary

Location Direction Avrmlable Sight Criteria Reguwed Sight Requirement Met?
Distance (m) Distance (m)
~85 (until SSD 65
Lakeshore Road No
North East Calculated 90.4 (due to roadway
Proposed intersection) Design 95 limit)
East Avenue
Driveway SsD 65
South ~230 Calculated 104.3 Yes
Design 105

Source: TAC Table 9.9.4 & Table 9.9.6

The available sight distance looking north and south along East Avenue is approximately 85m and 230m,
respectively, with no obstructions blocking the view until the adjacent intersections.
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Although the available sight distance of 85m looking north is slightly below the required 95m due to the
Lakeshore Road intersection, the minimum stopping sight distance of 65m is met, which is the distance
required for a vehicle on the roadway to perceive and react to a conflict ahead. As vehicles exiting the site
would be aware of vehicles at the traffic lights, the proposed site access layout is expected to be sufficient
in providing for vehicles exiting the site. The area is also expected to generate low traffic volumes which
is favourable for the available site distance to the north.

The frontage of the proposed development along East Avenue would be kept clear of features to ensure
maximum visibility along the road frontage.

6.3 Site Circulation Review

Asite circulation review was completed using AutoTurn vehicle turning template software to demonstrate
design vehicles properly entering and exiting the site, and utilizing the proposed loading area.

Figure 11 demonstrates a 10.2m waste collection vehicle (10.2m in length) entering, circulating and exiting
the site. The vehicle forwards into the provided loading area adjacent the building, near the waste storage
room. When exiting the collection area, the vehicle must make a small reversing manoeuvre to properly
exit the site. During waste collection pick-up, it is expected that trained management staff would be
responsible for the jockeying of bins during collection. Management staff would also ensure the safe
exiting manoeuvre of the waste collection vehicle for passenger vehicles utilizing the ramp.

Figure 12 demonstrates a loading vehicle, represented by a TAC medium single-unit (MSU) vehicle,
entering the site, utilizing the loading area, and exiting the site. Similar to the waste collection vehicle, a
small reversing manoeuvre is necessary for the vehicle to exit the site. A management staff member / flag
person is recommended to ensure the safe reversing manoeuvre when exiting the loading area.

Figure 13 demonstrates a 12.8m WB-12 fire truck entering through the main access, circulating the site,
and exiting. Similar to the waste collection and loading vehicle, a reversing manoeuvre is necessary if the
fire truck would be required to stop at the loading area.

Figure 14 demonstrates a 5.2m passenger vehicle accessing parking spaces at the surface lot. The vehicle
is shown entering the site through the main access and turning into a random space. The vehicle is then
shown to reverse out of a different parking space and exiting the site this shows both drive aisles work
properly. The passenger vehicle is also shown accessing and exiting the ramp to the underground parking
area.

In addition to the recommended flag person for safe vehicle circulation on-site, it is recommended that
loading and waste collection activities are scheduled during off-peak hours and on separate days to reduce
conflict at the loading area and within the site.

7. TRANSPORTATION DEMAND MANAGEMENT PLAN

A Transportation Demand Management (TDM) Plan is provided as part of this report in an effort to
minimize parking demands, traffic congestion, improve air quality, reduce greenhouse gas emissions, and
improve public health in the long-term within the City of Mississauga.

This TDM plan for the proposed office expansion, along with the City transportation policies and initiatives
for the surrounding road network, will help provide the public greater choice, incentives and opportunities
to choose travel modes other than single-occupant vehicles. Our proposed TDM plan for the site is
outlined as follows:
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Transit Services

The site is served by MiWay, operated by the City of Mississauga, which provides bus routes running along
Lakeshore Road East and other roadways within Mississauga. MiWay bus route 23 directly passes by the
subject site along Lakeshore Road East. There are additional MiWay routes starting at Port Credit GO and
TTC routes starting at Long Branch GO connecting riders to areas throughout the City of Mississauga and
beyond.

Bus Route 8, Cawthra, is a bus route mainly operating on Cawthra Road in a north-south orientation. The
route connects transit riders from Port Credit GO station on the south end and City Centre Transit Terminal
(Square One Shopping Centre) on the north end. The nearest bus stop is located at Cawthra Road and
Atwater Avenue, approximately 750m north of the site.

Bus Route 23, Lakeshore Road, is a bus route operating on Lakeshore Road East, mainly in an east-west
direction. The route connects transit riders between Long Branch GO station on the east end, passing by
Port Credit GO, and Clarkson GO station on the west end. Long Branch GO station is also a major terminal
for Toronto Transit Commission (TTC) transit routes, thus provides riders access to areas in the City of
Toronto. The nearest bus stops for both directions are located at the intersection of Lakeshore Road East
and East Avenue, directly adjacent to the site.

Table 16 — Study Area Transit Service

Approximate Peak Service Frequency (min)
Transit Route No.
AM Peak PM Peak Off-Peak Sat-Peak
Cawthra 8 20 20 20 60
Lakeshore Road 23 15 15 25 20

As discussed in Section 3.4, the Lakeshore Road Transportation Master Plan discusses increased transit
service and dedicated transit lanes, providing further incentive for residents and visitors of the affordable
housing subject site to utilize transit.

To encourage travel by transit, the minimum parking requirements have been provided on-site. Transit
information packages containing route maps, schedules and other useful information should be readily
available for tenants within an accessible location, such as the entrance lobby. Additionally, pre-loaded
PRESTO cards can be considered to be provided to tenants so tenants may grow accustomed to travel by
transit to and from the subject site.

Cycling / Walking

Sidewalks are provided along the west side of East Avenue and on both sides of Lakeshore Road East,
allowing pedestrians good connectivity to the nearby amenities and transit stops from the subject site. A
sidewalk is proposed along the northside of the driveway on East Avenue, connecting residents and
visitors from the rear of the building to the existing sidewalks on East Avenue and Lakeshore Road East.
As the Lakeview area becomes developed, an increased amount of commercial uses and other amenities
would be available for residents within walking distance.
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Bicycle parking is recommended to encourage cycling as a mode of travel, with a bicycle storage room
provided within the building. Although the City does not have bicycle parking requirements, the City’s
Transportation Demand Management Strategy and Implementation Plan provides recommended
minimum bike parking requirements for long-term and short-term bicycle spaces. Long-term spaces are
generally storage rooms with secure access and monitoring. Short-term spaces are designated areas for
bicycle parking with racks/stands designed to lock the wheel and frame of a bicycle. Table 17 provides the
typical range of bicycle parking requirements recommended by the TDM plan.

Table 17 - Bicycle Parking Requirements

. Bicycle Parking Requirements Bicycle Parking Spaces
Land Use Units
Short-term Long-term Short-term Long-term
Residential 149 Minimum 6 0.8 per unit 6 119

As per the TDM plan, a minimum of 6 short-term bicycle parking spaces and 119 long-term bicycle parking
spaces are recommended to serve the development. Based on the latest site plan, the bicycle storage
rooms provide approximately 152 spaces and there are an additional 8 spaces outside.

To further incentivize cycling, the Lakeshore Road Transportation Master Plan discusses the provision of
cycle tracks and improved pedestrian connections along Lakeshore Road East and the surrounding study
area.

Carpool / Carshare

To help reduce travel by single-occupant automobiles, employees are encouraged to carpool. Smart
Commute Mississauga, a Transportation Management Association that partners with workplace
organizations to reduce traffic congestion, operates in Mississauga, Hamilton and other municipalities in
the Greater Toronto Area. The service provides commute options such as transit, carpooling and cycling,
which help reduce travel costs and promotes healthy transportation alternatives for commuters. Although
the program would not benefit the proposed site as a whole, residents should be notified of the program
to ensure they are informed of potential opportunities of alternate transportation modes through their
individual workplaces.

The provision of some carshare spaces on the surface lot may be an option to consider, perhaps as part
of the non-residential parking supply. Users could rent the carshare vehicles when needed, rather than
owning a personal vehicle and paying for a parking space. One dedicated carshare space typically provides
a parking reduction of 4 to 5 spaces.

8. CONCLUSIONS

8.1 Summary

Traffic Impact Study

e The proposal outlines plans to construct a 7-storey apartment building, containing 151 units. A
total of 157 parking spaces are provided on the surface and in one level of underground parking.

e Traffic counts at the boundary road intersections were conducted during weekday AM and PM
peak periods.
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A 2% growth rate was applied to the study area traffic volumes in the major commute directions
at the direction of the City of Mississauga.

Trips were generated for the site using the Institute of Transportation Engineers Trip Generation
Manuals, 10th Edition.

Trips were distributed to the study area road network, based on the existing TMCs and the
location of adjacent municipalities / major travel routes and highways as well as TTS data.

The study horizon selected was set to be five years after the build out of the site. The build out
was assumed to take two years. The existing 2020 and future 2027 conditions were analyzed using
Synchro traffic software.

The capacity analysis found acceptable traffic conditions. Overall, all movements and
intersections are operating, and are expected to continue to operate, at good to acceptable level
of service.

A scenario was considered with the City requested Byngmount Avenue extension connecting to
East Avenue. The traffic impacts were found to be negligible and is not necessary to support the
proposed development.

Parking Study

Parking for the development is provided through one level of underground parking and surface
parking, for a total parking supply of 157 spaces. 119 resident spaces and 38 visitor spaces.

The City of Mississauga Zoning By-law 0225-2007 requires a total of 225 spaces, consisting of 195
resident and 30 visitor. Although the proposed residential parking supply is short of the By-law
requirement by 68 spaces, the provided parking spaces is expected to be sufficient to support the
subject site.

The unofficial Parking Guidelines for Public and Private Non-Profit Housing, commissioned by the
City of Mississauga, reviewed the parking needs for non-profit housing and recommended
separate parking rates. Based on the guidelines, 80 resident parking spaces are recommended for
the subject site, which is met by the proposed supply of 119 spaces.

A review of existing affordable housing developments in Peel indicated an average resident
parking rate of 0.72 parking spaces per unit, which is met by the proposed rate of 0.79 spaces per
unit (119 resident spaces / 151 units).

Site Plan Review

Based on the TAC Geometric Design Guide for Canadian Roads, the proposed driveway location
located approximately 100m north of Rangeview Road, and approximately 85m south of
Lakeshore Road East meets the minimum spacing and corner clearance requirements.

A sight distance review was conducted at the proposed driveway location, demonstrating that
there is sufficient sight distance looking south along East Avenue. Although the sight distance
looking north is slightly short (85m provided vs. 95m required), the distance is to the signalized
intersection at Lakeshore Road East. Drivers exiting the site are able to see past the lights and
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would be aware of vehicles driving southbound along East Avenue. The minimum stopping sight
distance of 65m is met.

A site circulation review was completed to demonstrate design vehicles (waste collection, loading
vehicles, emergency vehicles, and passenger vehicles) circulating the subject site. Larger vehicles
utilizing the loading area require a reversing manoeuvre to properly exit the site and It is
recommended that a flag person is present to assist the site circulation of larger vehicles when
exiting the site. It is recommended that loading and waste collection operations are scheduled
during off-peak hours and at separate times to ensure minimal conflict within the site.

Transportation Demand Management

8.2

The subject site is well serviced by transit, and with the future dedicated transitway along
Lakeshore Road East, transit use is expected to be frequently used by residents and visitors of the
site.

Pedestrian connections are proposed to connect residents and visitors to the existing sidewalks
along East Avenue and Lakeshore Road East, providing access to the surrounding amenities and
nearby transit stops.

The City’s Transportation Demand Management Strategy and Implementation Plan provides
recommendations for minimum bicycle parking requirements. Based on the TDM plan, the subject
site is recommended to provide 6 short-term bike spaces and 119 long-term spaces. A bicycle
storage room is provided in the building, providing a total of 152 bicycle spaces.

The Lakeshore Road Transportation Master Plan recommends future dedicated transit lanes and
cycle tracks along Lakeshore Road East, further incentivizing alternate modes of travel.

Residents should be provided information on programs, such as Smart Commute Mississauga,
that provide information on alternative modes of travel to get to and from their destinations.
Transit route maps are recommended to be provided at an accessible location, such as the
entrance lobby.

Conclusion

To conclude, the proposed development is expected to cause negligible impact to the surrounding
roadways. The Byngmount Avenue extension is not necessary to support the subject site, with the one
driveway connection on East Avenue expected to be sufficient for the site traffic. Although the parking
supply is short of the City’s Zoning By-law, the unofficial Parking Guidelines for Public and Private Non-
Profit Housing provide parking requirements that better reflect the parking needs of the subject site. A
review of existing Peel Housing Corporation buildings was completed, demonstrating that the proposed
parking supply would be sufficient in supporting the proposed land uses. The Lakeshore Road
Transportation Master Plan, commissioned by the City of Mississauga, discusses roadway improvements
along Lakeshore Road East to promote non-auto modes of travel for residents and visitors in the area.
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Figure 1 — Site Location

Source: Google Maps
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A& & APPENDIX A

Turning Movement Counts & Signal Timing Plans
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TRANS-PLAN

Turning Movement Count Diagram

Intersection: Lakeshore Road East & East Avenue

Municipality: Mississauga, Ontario

AM Peak Hour:  8:00 to 9:00
East Avenue
North Total 25 East Total 2078
North Entering 13 Cyclists| 0 0 0 East Entering 908
North Receiving 12 Truck| © 0 0 East Receiving 1170
North Peds 2 Cars| 3 0 10 EastPeds 0
4 v L
E L'% 0 1 2 _#4 4 5 1 0
% “é 1 41 1114 —» < 854 38 1
Slel 0 3 59 Ty § 9 0 0
«t
West Total ##H 12 3 3 South Total 91
West Entering ### 0 1 South Entering 20
West Receiving 909 0 0 0 | South Receiving 71
West Peds 3 South Peds 2
PM Peak Hour: 16:30 to 17:30
East Avenue
North Total 126 East Total 2012
North Entering 14 Cyclists| 0 0 0 East Entering 1270
North Receiving 112 Truck| O 0 0 East Receiving 742
North Peds 11 Cars| 3 0 11 EastPeds 0
4 v L
E E 0 0 11 _#4 A2 1 0
%‘?‘3 0 14 705 —» < 1175 19 0
Slel 02 26y § 2 1 0
<4t~
West Total ### 24 21 12 South Total 96
West Entering 758 1 1 0 South Entering 65
West Receiving ### 0 0 0 | South Receiving 31
West Peds 3 South Peds 2

V)
[1;]
. B 4
Date: Wednesday, November 13, 2019
MD Peak Hour: - to -
East Avenue

North Total 0 East Total O
North Entering 0 Cyclists| 0 0 0 East Entering 0
North Receiving 0 Truck| O 0 0 East Receiving 0

North Peds 0 Cars| O 0 0 EastPeds 0
g.% 0 0 o0 _4 4 0 o0 o0
9 0 0 0 —» <« 0 0 0
3 3
dal 0o 0 0 Ty v 0 0 o0

« 4 -

West Total 0 0 0 0 South Total 0
West Entering 0 0 0 0 South Entering 0
West Receiving 0 0 0 0 South Receiving 0

West Peds 0 South Peds 0

Total 5-Hour Count
East Avenue

North Total 318 East Total 9157
North Entering 59 Cyclists| 0 0 0 East Entering 4690
North Receiving 259 Truck| O 0 1 East Receiving 4467

North Peds 34 Cars| 24 2 32 East Peds 3
gy 0o 1 20 _4 ¢ 119 2 0
sl 2 17 a1 <« 4369 110 1
3 S
Slel 0009 213 Ty § 8 1 0

« 4t -

West Total 9241 92 47 M South Total 440
West Entering 4642 3 1 3 South Entering 187
West Receiving 4599 0 0 0 South Receiving 253

West Peds 12 South Peds 11
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&
TRANS-PLAN

Turning Movement Count Diagram
Intersection: Lakeshore Road East & Montbeck Crescent
Municipality: Mississauga, Ontario

AM Peak Hour: 7:45 to 8:45

Montbeck Crescent
North Total 51 East Total 2140
North Entering 11 Cyclists| 0 0 0 East Entering 778
North Receiving 40 Truck| © 0 0 East Receiving 1362
North Peds 11 Cars| 5 0 6 East Peds 1
olg 0 0 17 _4 £ 2 0 o0
§§ 140 1287 — <« 706 39 0
Se& o 0 157y g 10 1 0

«t
West Total #t 3 1 25 South Total 58
West Entering ### 0 0 3 South Entering 32
West Receiving 753 0 0 0 | South Receiving 26

West Peds 1 South Peds 1

PM Peak Hour: 17:15 to 18:15

Montbeck Crescent
North Total 49 East Total 2166
North Entering 7 Cyclists| 0 0 0 East Entering 1154
North Receiving 42 Truck| O 0 0 East Receiving 1012
North Peds 12 Cars| 6 0 1 EastPeds 0
4 v L
E E 0 1 19 _4 A 212 0 o0
83 3 18 968 —» < 1090 8 O
S o o0 5Ty g 3% 0 0
« 4t~
West Total ## 6 1 22 South Total 89
West Entering ### 0 0 0 South Entering 29
West Receiving ### 0 0 0 | South Receiving 60
West Peds 0 South Peds 8

V)
[1;]
. B 4
Date: Wednesday, November 20, 2019
MD Peak Hour: - to -
Montbeck Crescent

North Total 0 East Total O
North Entering 0 Cyclists| 0 0 0 East Entering 0
North Receiving 0 Truck| O 0 0 East Receiving 0

North Peds 0 Cars| O 0 0 EastPeds 0
g.% 0 0 o0 _4 4 0 o0 o0
G 0 0 0 —» <« 0 0 0
3 3
dal 0o 0 0 Ty v 0 0 o0

« 4 -

West Total 0 0 0 0 South Total 0
West Entering 0 0 0 0 South Entering 0
West Receiving 0 0 0 0 South Receiving 0

West Peds 0 South Peds 0

Total 5-Hour Count
Montbeck Crescent

North Total 198 East Total 9685
North Entering 46 Cyclists| 0 0 0 East Entering 4481
North Receiving 152 Truck| O 0 0 East Receiving 5204

North Peds 61 Cars| 26 0 20 EastPeds 1
gy 0o 1 65 _4 ¢ 7 0 0
Gl 5 144 4018 <« 4146 125 3
3 S
Sl 0o 2 9%y § 128 2 0

« 4t

West Total 9561 29 8 113 South Total 384
West Entering 5231 1 1 4 South Entering 156
West Receiving 4330 0 0 0 South Receiving 228

West Peds 4 South Peds 27
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TRANS-PLAN

Turning Movement Count Diagram
Intersection: Montbeck Crescent & Byngmount Avenue

Municipality: Mississauga, Ontario

AM Peak Hour: 8:00 to 9:00
Montbeck Crescent

North Total 63 East Total 3
North Entering 28 Cyclists| 0 0 0 East Entering 0
North Receiving 35 Truck| 1 0 0 East Receiving 3

North Peds 1 Cars| 14 11 2 EastPeds 0

El, 0 2 17 _4 4 0 o0 0

ol S

£ § 0 0 0 —» <« 0 0 0

=

AT 0 0 17 g 0 0 0

«t -

West Total 36 1 16 1 South Total 30
West Entering 20 0 0 0 South Entering 18
West Receiving 16 0 0 0 | South Receiving 12

West Peds 0 South Peds 6

PM Peak Hour: 16:00 to 17:00
Montbeck Crescent

North Total 62 East Total 0
North Entering 49 Cyclists| 0 0 0 East Entering 0
North Receiving 13 Truck| O 0 0 East Receiving 0

North Peds 0 Cars| 38 11 0 East Peds 0

§ o 1L 0 5 J L 0 0 0

o| =

£ § 0o 0 0 —» <« 0 0 0

oy

g0 0 173 e 0 0 0

« 4t~

West Total 50 5 5 0 South Total 24
West Entering 7 0 2 0 South Entering 12
West Receiving 43 0 0 0 | South Receiving 12

West Peds 3 South Peds 2
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Date: Wednesday, November 13, 2019
MD Peak Hour: to -
Montbeck Crescent

North Total 0 East Total 0
North Entering 0 Cyclists| 0 0 0 East Entering 0
North Receiving 0 Truck| O 0 0 East Receiving 0

North Peds 0 Cars| O 0 0 EastPeds 0
% @ 0 0 0 J L 0 0 0
£ § 0 0 0o —» <« 0 0 0
o
aso o o0 7§ v 0 0 0

« 4 -

West Total 0 0 0 0 South Total 0
West Entering 0 0 0 0 South Entering 0
West Receiving 0 0 0 0 South Receiving 0

West Peds 0 South Peds 0

Total 5-Hour Count
Montbeck Crescent

North Total 287 East Total 8
North Entering 170 Cyclists| 0 0 0 East Entering 0
North Receiving 117 Truck| 3 0 0 East Receiving 8

North Peds 1 Cars| 108 54 5 EastPeds 0
‘% o 1 3 64 _4 4 0 o0 o0

= § 0 0 1 —» <« 0 0 0

o
a> o0 o0 6 Ty g 0 0 0

« 4t -

West Total 197 11 47 2 South Total 122
West Entering 75 0 2 0 South Entering 62
West Receiving 122 0 0 0 South Receiving 60

West Peds 3 South Peds 13
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TRANS-PL/N o
A B 4
Turning Movement Count Diagram
Intersection: East Avenue & Rangeview Road Intersection ID:
Municipality: Mississauga, Ontario Date: Wednesday, November 20, 2019
AM Peak Hour:  7:45 to 8:45 MD Peak Hour: - to -
East Avenue East Avenue
North Total 104 East Total 77 North Total 0 East Total 0
North Entering 77 Cyclists| 0 0 0 East Entering 14 North Entering 0 Cyclists| 0 0 0 East Entering 0
North Receiving 27 Truck| © 0 1 East Receiving 63 North Receiving 0 Truck| O 0 0 East Receiving 0
North Peds 0 Cars| O 16 60 East Peds 1 North Peds 0 Cars| O 0 0 EastPeds 0
§Uooo_+ 4 13 0 0 g_ 0 o o _# ¢ 0 o0 0
=>
g3 o o o0 —» <« 0 0 0 g8 0o 0o o0 —» <« 0 0 0
% (2 % o
& 0 0 0 ¥ § 1 0 0 & 0 0 0 ¥y v 0 0 0
« 4t « 4t
West Total 0 0 13 2 South Total 33 West Total 0 0 0 0 South Total 0
West Entering 0 0 1 0 South Entering 16 West Entering 0 0 0 0 South Entering 0
West Receiving 0 0 0 0 | South Receiving 17 West Receiving 0 0 0 0 South Receiving 0
West Peds 0 South Peds 0 West Peds 0 South Peds 0
PM Peak Hour: 16:00 to 17:00 Total 5-Hour Count
East Avenue East Avenue
North Total 103 East Total 90 North Total 414 East Total 335
North Entering 21 Cyclists| 0 0 0 East Entering 67 North Entering 226 Cyclists| 0 0 2 East Entering 145
North Receiving 82 Truck| O 0 0 East Receiving 23 North Receiving 188 Truck| O 1 4 East Receiving 190
North Peds 2 Cars| O 0 21 East Peds 1 North Peds 3 Cars| O 45 174 East Peds 3
sl 0 0 o _# ¢ 62 1 0 8. 0 o o _* 4 129 4 0
s 0 0 0 —» « 0 0 0 g3 0 0 o0 —» « 0 0 0
% [a % o
e 0 0 0 y § 4 0 0 2 0 0 0 y ¢y 12 0 o0
« 4t~ « 4t
West Total 0 0 18 2 South Total 25 West Total 0 0 53 10 South Total 123
West Entering 0 0 1 0 South Entering 21 West Entering 0 0 0 South Entering 65
West Receiving 0 0 0 0 | South Receiving 4 West Receiving 0 0 0 0 South Receiving 58
West Peds 0 South Peds 0 West Peds 0 South Peds 3



Region: Mississauga
Phase Units
Walk Sec
Ped Clear Sec
Min Green Sec
Passage Sec
Maximum 1 Sec
Maximum 2 Sec
Yellow Change Sec
Red Clearance Sec
Red Revert Sec
Added Initial Sec
Max Initial Sec
Time Before Sec
Cars Before Veh
Time To Reduce Sec
Reduce By Sec
Min Gap Sec
Dynamic Max Limit Sec
Dynamic Max Step Sec
[P2] Start Up Enum
[P2] Options Bit

[P2] Ring Ring
[P2] Concurrency Phase (,)
Coord Pattern Units
Cycle Time Sec
Offset Sec
Split Split
Sequence Sequence
Coord Split Units
Split 1 - Mode Enum
Split 1 - Time Sec
Split 1 - Coord Enum
Split 2 - Mode Enum
Split 2 - Time Sec
Split 2 - Coord Enum
Split 3 - Mode Enum
Split 3 - Time Sec
Split 3 - Coord Enum
TB Schedule Units
Month Bit

Day of Week Bit

Day of Month Bit

Day Plan Number
TB Schedule Units
Month Bit

Day of Week Bit

Day of Month Bit

Day Plan Number
TB Dayplan Units
Plan 1 Hour Hour
Plan 1 Minute Min
Plan 1 Action Number
Plan 2 Hour Hour
Plan 2 Minute Min
Plan 2 Action Number
Plan 3 Hour Hour
Plan 3 Minute Min
Plan 3 Action Number
TB Action Units
Pattern Enum
Aux. Functions Bit
Spec. Functions Bit

Device:

Signal Timing Report

Page 1 of 1

Runtime: 2019-11-28 11:37:39
0102
Signal ID: 0102 Location: LAKESHORE ROAD E at East Avenue

1 2 3 4 5 6 7 8
0 8 0 14 0 0 0 0
0 10 0 21 0 0 0 0
0 8 0 8 0 0 0 0
0.0 3.0 0.0 4.0 0.0 0.0 0.0 0.0
0 40 0 20 0 0 0 0
0 40 0 20 0 0 0 0
3.0 4.0 3.0 4.0 3.0 4.0 3.0 4.0
0.0 2.0 0.0 3.5 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0 0 0 0 0 0 0 0
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
other redClear other phaseNotOn other other other other
0 Enabled 0 Enabled 0 0 0 0

Non-Actuated 1 Non Lock Det

Max Veh Recall

Ped Recall

Act Rest In Walk
0 1 0 1 0 0 0 0
0 0 0 0 0 0 0 0
1 2 3 4 5 6 7 8
120 100 120 0 0 0 0 0
54 81 64 0 0 0 0 0
1 2 3 0 0 0 0 0
1 1 1 0 0 0 0 0
1 2 3 4 5 6 7 8
none none none none none none none none
0 68 0 52 0 0 0 0
false true false false false false false false
none none none none none none none none
0 50 0 50 0 0 0 0
false true false false false false false false
none none none none none none none none
0 68 0 52 0 0 0 0
false true false false false false false false
1 2 3 4 5 6 7 8
JFMAMJJASOND  JFMAMJJASOND JFMAMJJASOND ~ J----------- Foeeeeeee Aeeeeeee e M-eeeee e, J-eeee
-MTWTF- Seeeeee e S SMTWTFS SMTWTFS SMTWTFS SMTWTFS SMTWTFS
123456789012345 123456789012345 123456789012345 1 8 0---—- 1
678901234567890 678901234567890 678901234567890 ------ === e e e
1 1 1
1 3 2 3 3 3 3 3
9 10 1 12 13 14 15 16
»»»»»»» A---- s e D D D 0 0
SMTWTFS SMTWTFS SMTWTFS SMTWTFS SMTWTFS SMTWTFS SMTWTFS SMTWTFS
- -2 4 0 0
»»»»»»»»»»»»»»»»»»» 5enenes [ boenee-
3 3 3 3 3 3 0 0
1 2 3 4 5 6 7 8
0 6 9 15 19 3 0 0
0 0 30 0 30 0 0 0
8 1 2 3 2 7 0 0
0 7 3 0 0 0 0 0
0 0 0 0 0 0 0 0
8 2 7 0 0 0 0 0
0 8 23 3 0 0 0 0
0 0 0 0 0 0 0 0
8 2 8 7 0 0 0 0
1 2 3 4 5 6 7 8
Pattern 1 Pattern 2 Pattern 3 Pattern 4 Pattern 5 Pattern 6 Free Free
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0



A& & APPENDIX B

Transportation Tomorrow Survey Data




Transportation Tomorrow Survey Data

Location

PD 1 of Toronto
PD 2 of Toronto
PD 3 of Toronto
PD 4 of Toronto
PD 5 of Toronto
PD 6 of Toronto
PD 7 of Toronto
PD 8 of Toronto
PD 9 of Toronto
PD 10 of Toronto
PD 11 of Toronto
PD 12 of Toronto
PD 13 of Toronto
PD 14 of Toronto
PD 16 of Toronto
Ajax

Oshawa
Newmarket
Richmond Hill
Markham

King

Vaughan
Caledon
Brampton
Mississauga
Milton

Oakville
Burlington
Dundas
Glanbrook
Hamilton
Niagara-on-the-Lake
St. Catharines
Kitchener

City of Guelph
Orangeville
Hastings
Muskoka
Brantford
External

Volume
3170
273
324
400
113
78
781
1161
362
210
139
50
126
23
24
24
69
27
41
34
23
331
90
464
10370
50
585
60
19
138
106
13
45
16
18
15
13
18
22
31

Direction
Relative to Site

SzsSssSsSsSsSsSsSsSssSsssssSszZzzzzzMmmmmMmmMmMmMmMmMmMmMmMmMmMmMmMmMmMmMMMMMMMM
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A& & APPENDIX C

Capacity and Queue Analysis Summary Sheets
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Level of Service Definitions




LEVEL OF SERVICE ANALYSIS AT SIGNALIZED INTERSECTIONS

To assist in clarifying the arithmetic analysis associated with traffic engineering, it is often
useful to refer to “Level of Service”. The term Level of Service implies a qualitative
measure of traffic flow at an intersection. It is dependent upon vehicle delay and vehicle
queue lengths at the approaches. Specifically, Level of Service criteria are stated in terms
of the average stopped delay per vehicle for a 15-minute analysis period. The following
table describes the characteristics of each level:

Level of
Service

A

Features

At this level of service, almost no signal phase is
fully utilized by traffic. Very seldom does a vehicle
wait longer than one red indication. The approach
appears open, turning movements are easily made
and drivers have freedom of operation.

At this level, an occasional signal phase is fully
utilized and many phases approach full use. Many
drivers begin to feel somewhat restricted within
platoons of vehicles approaching the intersection.

At this level, the operation is stable though with
more frequent fully utilized signal phases. Drivers
feel more restricted and occasionally may have to
wait more than one red signal indication, and queues
may develop behind turning vehicles. This level is
normally employed in urban intersection design.

At this level, the motorist experiences increasing
restriction and instability of flow. There are
substantial delays to approaching vehicles during
short peaks within the peak period, but there are
enough cycles with lower demand to permit
occasional clearance of developing queues and
prevent excessive backups.

At this level, capacity is reached. There are long
queues of vehicles waiting upstream of the
intersection and delays to vehicles may extend to
several signal cycles.

At this level, saturation occurs, with vehicle demand
exceeding the available capacity.

Stopped Delay
per Vehicle

(sec)
5.0

IA

>5.0and < 15.0

>15.0 and <
25.0

>25.0and <
40.0

>40.0 and <
60.0

>60.0



LEVEL OF SERVICE ANALYSIS AT UNSIGNALIZED INTERSECTIONS"

The term "level of service" implies a qualitative measure of traffic flow at an intersection.
It is dependent upon the vehicle delay and vehicle queue lengths at approaches. The level
of service at unsignalized intersections is often related to the delay accumulated by flows
on the minor streets, caused by all other conflicting movements. The following table
describes the characteristics of each level.

Level of Service

A

Features

Little or no traffic delay occurs. Approaches
appear open, turning movements are easily made,
and drivers have freedom of operation.

Short traffic delays occur. Many drivers begin to
feel somewhat restricted in terms of freedom of
operation.

Average traffic delays occur. Operations are
generally stable, but drivers emerging from the
minor street may experience difficulty in
completing their movement. This may
occasionally impact on the stability of flow on the
major street.

Long traffic delays occur. Motorists emerging
from the minor street experience significant
restriction and frustration. Drivers on the major
street will experience congestion and delay as
drivers emerging from the minor street interfere
with the major through movements.

Very long traffic delays occur.  Operations
approach the capacity of the intersection.

Saturation occurs, with vehicle demand exceeding
the available capacity. Very long traffic delays
occur.

)

Highway Capacity Manual - Special Report No.

209, Transportation Research Board, 1985.
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958 - 960 East Avenue, Mississauga

V 4

Gap Study
Wednesday November 20, 2019 7:45am - 8:45am TR/‘ NS_PI-AN
Trans-Plan
Start Time Duration of Available Traffic Gaps [Left Turn from Major RoadRight Turn from Minor Roaq  Left Turn from Minor
of Gap Eastbound Both Directions Critical Follow-Up Critical Follow-Up Critical Follow-Up
(Hour:Min) Open Open 4.1 2.2 6.2 3.3 7.1 35
(Seconds) (Seconds) (Seconds) | (Seconds) | (Seconds) [ (Seconds) | (Seconds) | (Seconds)
07:45:00 22 1 8 1 4 1 4
07:45:25 72 0 0 0 0 1 18
07:46:42 134 1 59 1 38 1 36
07:48:45 135 0 0 0 0 1 36
07:50:50 120 1 52 1 34 1 32
07:52:42 30 1 11 1 7 1 6
07:53:28 19 1 6 1 3 1 3
07:53:50 25 1 9 1 5 1 5
07:54:20 10 1 2 1 1 1 0
07:54:32 35 1 14 1 8 1 7
07:55:20 40 1 16 1 10 1 9
07:56:10 18 1 6 1 3 1 3
07:56:32 28 1 10 1 6 1 5
07:57:10 15 1 4 1 2 1 2
07:57:30 80 1 34 1 22 1 20
07:59:10 30 1 11 1 7 1 6
08:00:00 25 1 9 1 5 1 5
08:00:45 20 1 7 1 4 1 3
08:01:20 67 1 28 1 18 1 17
08:02:35 135 1 59 1 39 1 36
08:05:40 11 1 3 1 1 1 1
08:05:57 9 1 2 1 0 1 0
08:06:20 25 1 9 1 5 1 5
08:06:50 8 1 1 1 0 1 0
08:07:00 12 1 3 1 1 1 1
08:07:30 40 1 16 1 10 1 9
08:08:28 30 1 11 1 7 1 6
08:09:17 33 1 13 1 8 1 7
08:09:55 35 1 14 1 8 1 7
08:10:35 40 1 16 1 10 1 9
08:11:30 35 1 14 1 8 1 7
08:12:14 38 1 15 1 9 1 8
08:12:55 45 1 18 1 11 1 10
08:13:46 55 1 23 1 14 1 13
08:14:41 13 1 4 1 2 1 1
08:14:57 180 1 79 1 52 1 49
08:18:50 90 1 39 1 25 1 23
08:20:45 15 1 4 1 2 1 2
08:21:08 60 1 25 1 16 1 15
08:22:22 13 1 4 1 2 1 1
08:22:41 94 1 40 1 26 1 24
08:24:34 28 1 10 1 6 1 5
08:25:10 18 1 6 1 3 1 3
08:25:33 42 1 17 1 10 1 9
08:26:45 13 1 4 1 2 1 1
08:27:07 13 1 4 1 2 1 1
08:27:19 16 1 5 1 2 1 2
08:27:53 12 1 3 1 1 1 1
08:28:08 165 1 73 1 48 1 45
08:31:08 170 1 75 1 49 1 46
08:34:10 10 1 2 1 1 1 0
08:34:37 23 1 8 1 5 1 4
08:35:05 45 1 18 1 11 1 10
08:36:00 31 1 12 1 7 1 6
08:36:33 32 1 12 1 7 1 7
08:37:05 65 1 27 1 17 1 16
08:38:40 49 1 20 1 12 1 11
08:39:51 29 1 11 1 6 1 6
08:40:37 38 1 15 1 9 1 8
08:41:21 62 1 26 1 16 1 15
08:42:34 124 1 54 1 35 1 33
59 1100 59 682 61 680

1159

741

741




958 - 960 East Avenue, Mississauga

V 4

Gap Study
Wednesday November 20, 2019 4:00pm - 5:00pm TR/‘ NS_PI-AN
Trans-Plan
Start Time Duration of Available Traffic Gaps |[Left Turn from Major RoadRight Turn from Minor Roaq  Left Turn from Minor
of Gap Eastbound Both Directions Critical Follow-Up Critical Follow-Up Critical Follow-Up
(Hour:Min) Open Open 4.1 2.2 6.2 3.3 7.1 35
(Seconds) (Seconds) (Seconds) | (Seconds) | (Seconds) [ (Seconds) | (Seconds) | (Seconds)
04:00:21 39 1 15 1 9 1 9
04:01:14 14 0 0 0 0 1 1
04:01:31 24 1 9 1 5 1 4
04:02:00 17 0 0 0 0 1 2
04:02:42 58 1 24 1 15 0 0
04:03:40 40 1 16 1 10 0 0
04:04:22 18 1 6 1 3 1 3
04:04:55 20 1 7 1 4 1 3
04:05:17 23 1 8 1 5 1 4
04:05:43 8 1 1 1 0 1 0
04:05:53 47 1 19 1 12 1 11
04:06:46 11 1 3 1 1 1 1
04:07:00 8 1 1 1 0 1 0
04:07:20 12 1 3 1 1 1 1
04:07:37 82 1 35 1 22 1 21
04:09:08 58 1 24 1 15 1 14
04:10:12 81 1 34 1 22 1 21
04:11:41 66 1 28 1 18 1 16
04:12:53 57 1 24 1 15 1 14
04:14:00 24 1 9 1 5 1 4
04:14:28 42 1 17 1 10 1 9
04:15:14 44 1 18 1 11 1 10
04:16:02 79 1 34 1 22 1 20
04:17:30 28 1 10 1 6 1 5
04:18:18 32 1 12 1 7 1 7
04:19:00 220 1 98 1 64 1 60
04:23:05 43 1 17 1 11 1 10
04:24:07 83 1 35 1 23 1 21
04:25:40 18 1 6 1 3 1 3
04:26:02 248 1 110 1 73 1 68
04:30:36 11 1 3 1 1 1 1
04:30:54 66 1 28 1 18 1 16
04:32:09 7 1 33 1 21 1 19
04:33:37 28 1 10 1 6 1 5
04:34:15 43 1 17 1 11 1 10
04:35:06 12 1 3 1 1 1 1
04:35:21 57 1 24 1 15 1 14
04:36:22 198 1 88 1 58 1 54
04:39:46 34 1 13 1 8 1 7
04:40:29 52 1 21 1 13 1 12
04:41:28 22 1 8 1 4 1 4
04:42:01 26 1 9 1 6 1 5
04:42:34 11 1 3 1 1 1 1
04:42:49 24 1 9 1 5 1 4
04:43:17 18 1 6 1 3 1 3
04:43:42 14 1 4 1 2 1 1
04:43:58 140 1 61 1 40 1 37
04:46:37 14 1 4 1 2 1 1
04:47:05 47 1 19 1 12 1 11
04:48:15 7 1 1 1 0 0 0
04:48:25 125 1 54 1 36 1 33
04:50:41 46 1 19 1 12 1 11
04:51:29 49 1 20 1 12 1 11
04:52:24 7 1 1 1 0 0 0
04:52:34 66 1 28 1 18 1 16
04:53:45 54 1 22 1 14 1 13
04:54:43 11 1 3 1 1 1 1
04:54:57 6 1 0 0 0 0 0
04:55:06 54 1 22 1 14 1 13
04:46:10 41 1 16 1 10 1 9
04:56:58 162 1 71 1 47 1 44
59 1243 58 783 56 699
1302 841 755




Highway Capacity Manual 2000

Base values of t, and t; for passenger cars are given in Exhibit 17-5. The values are
based on studies throughout the United States and are representative of a broad range of
conditions. Base values of t, and t; for a six-lane major street are assumed to be the same
as those for a four-lane major street. Adjustments are made to account for the presence of
heavy vehicles, approach grade, T-intersections, and two-stage gap acceptance. The
critical gap is computed separately for each minor movement by Equation 17-1.

tc,x = tc,base i tc,HV PHV & l‘c,G G- ¢ T~ t3,LT (17-1)
where
t., = critical gap for movement x (s),
t.pase = Dbase critical gap from Exhibit 17-5 (s),
t.ny = adjustment factor for heavy vehicles (1.0 for two-lane major streets and
2.0 for four-lane major streets) (s),
P,y = proportion of heavy vehicles for minor movement,
t.c = adjustment factor for grade (0.1 for Movements 9 and 12 and 0.2 for
Movements 7, 8, 10, and 11) (s),
G = percent grade divided by 100,
t.r = adjustment factor for each part of a two-stage gap acceptance process
(1.0 for first or second stage; 0.0 if only one stage) (s), and
t3;7 = adjustment factor for intersection geometry (0.7 for minor-street

left-turn movement at three-leg intersection; 0.0 otherwise) (s).

EXHIBIT 17-5. BASE CRITICAL GAPS AND FOLLOW-UP TIMES FOR TWSC INTERSECTIONS

Base Critical Gap, t, pyg, ()

Vehicle Movement Two-Lane Major Street | Four-Lane Major Street | Base Follow-up Time, k... (S)
Left turn from major 41 41 2.2
Right turn from minor 6.2 6.9 33
Through traffic on minor 6.5 6.5 40
Left turn from minor 7.1 7.5 35

The follow-up time is computed for each minor movement using Equation 17-2.
Adjustments are made for the presence of heavy vehicles.

trx = tepase * tenv Prv (17-2)
where
tﬁ , = follow-up time for minor movement x (s),
trpase = Dase follow-up time from Exhibit 17-5 (s),
teyy = adjustment factor for heavy vehicles (0.9 for two-lane major streets and
1.0 for four-lane major streets), and
P, = proportion of heavy vehicles for minor movement.

Values from Exhibit 17-5 are considered typical. If smaller values for t; and t; are
observed, capacity will be increased. If larger values for t_ and t; are used, capacity will
be decreased. More accurate capacity estimates will be produced if field measurements
of the critical gap and follow-up time can be made.

1t should be noted that the critical gap data for multilane sites account for the actual
lane distribution of traffic flows measured at each site. This accounts for the higher value
of critical gap for the minor-street right turn (6.9 s) compared with the value for the minor
through movement (6.5 s).

POTENTIAL CAPACITY

The gap acceptance model used in this method computes the potential capacity of
each minor traffic stream in accordance with Equation 17-3 (6, 7).

t, 7 Is applicable to
Movements 7, 8, 10, and 11

Base factors for a six-lane
major street are assumed o
be the same as those for a
four-lane major street

17-7 Chapter 17 - Unsignalized Intersections

Methodology - TWSC Intersections
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Part 3 - Parking, Loading and Stacking Lane Regulations

312

J.1.2.1

Required Number of Parking Spaces

Required Number of Parking Spaces for Residential Uses

Off-street parking spaces for residential uses shall be provided in accordance with
Table 3.1.2.1 - Required Number of Parking Spaces for Residential Uses.

Table 3.1.2.1 - Required Number of Parking Spaces for Residential Uses

Column A B
Line |TYPE OF USE MINIMUM OFF-STREET PARKING
1.0 REGULATIONS
2.0 Condominium Apartment 1.00 resident space per bachelor unit
(0207-2008), (0174-2017) 1.25 resident spaces per one-bedroom unit
1.40 resident spaces per two-bedroom unit
1.75 resident spaces per three-bedroom unit
0.20 visitor spaces per unit
3.0 Rental Apartment 1.00 resident space per bachelor unit
0207-2008), (0174-2017) 1.18 resident spaces per one-bedroom unit
1.36 resident spaces per two-bedroom unit
1.50 resident spaces per three-bedroom unit
0.20 visitor spaces per unit
4.0 Apartment 1.0 resident space per unit
{within CC1 to CC4 zones) g . (D
0.15 visitor spaces per unit
(0207-2008), (0174-2017)
For the visitor component, a shared parking arrangement
may be used for the calculation of required visitor/non-
residential parking in accordance with the following:
the greater of
0.15 visitor spaces per unit "
or
Parking required for all non-residential uses, located in the
same building or on the same lot as the residential use,
except banquet hall/conference centre/convention centre,
entertainment establishment, overnight accommodation,
place of religious assembly, recreational establishment
and restaurant. ‘"
Parking for banquet hall/conference centre/convention
centre, entertainment establishment, overnight
accommodation, place of religious assembly,
recreational establishment and restaurant shall not be
included in the above shared parking arrangement and shall
be provided in accordance with applicable regulations
contained in Table 3.1.2.2 of this By-law.
5.0 Detached Dwelling, Linked Dwelling, 2.0 spaces per unit
Semi-Detached, Street Townhouse
Dwelling (0297-2013), (0174-2017)
6.0 Condominium Detached Dwelling, 2.0 resident spaces per unit
Condominium Semi-Detached, 0.25 visitor spaces per unit
Condominium Townhouse Dwelling,
Detached Dwelling on a CEC - Private
Road, Semi-Detached on a CEC - Private
Road, Townhouse Dwelling on a CEC -
Private Road (0/74-2017)
7.0 Duplex, Triplex 1.25 spaces per unit
(0174-2017)
8.0 Dwelling units located above a commercial || 1.25 spaces per unit
development with a maximum height of
three storeys
9.0 Group Home 2.0 spaces
Table 3.1.2.1 continued on next page
Revised: 2017 November 30 Page 3.1 ~5§
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Geometric Design Guide for Canadian Roads

_r__n_c Chapter 9 - Intersections

Table 9.9.4: Design Intersection Sight Distance — Case B1, Left Turn From Stop

20 | | 20 41.7 45
30 35 62.6 65
40 50 83.4 85
50 65 104.3 105
60 85 125.1 130
70 105 146.0 i50
80 130 166.8 170
90 160 187.7 190
100 185 208.5 210
110 220 229.4 230
120 250 250.2 255
130 285 2711 275

Note: Intersection sight distance shown is for a stopped passenger car to turn left onto a two-lane
highway with no median and grades 3% or less. For other conditions, the time gap should be adjusted
and the sight distance recalculated.

Sight distance design for left turns at divided-highway intersections should consider multiple design
vehicles and median width. If the design vehicle used to determine sight distance for a divided-highway
intersection is larger than a passenger car, then sight distance for left turns will need to be checked for
that selected design vehicle and for smaller design vehicles as well. If the divided-highway median is
wide enough to store the design vehicle with a clearance to the through lanes of approximately 1 m at
both ends of the vehicle, no separate analysis for the departure sight triangle for left turns is needed on
the minor-road approach for the near roadway to the left. In most cases, the departure sight triangle for
right turns {case B2) will provide sufficient sight distance for a passenger car to cross the near roadway
to reach the median. Possible exceptions are addressed in the discussion of case B3.

68 lune 2017



Geometric Design Guide for Canadian Reads

Chapter 9 — Intersections u—m

Table 9.9.6: Design Intersection Sight Distance — Case B2, Right Turn from Stop,
and Case B3, Crossing Maneuver

60 85 108.4 110
70 105 126.5 130
80 130 144.6 145
0 160 162.6 165
100 185 180.7 185
110 220 198.8 200
120 250 216.8 220
130 285 234.9 235

Note: Intersection sight distance shown is for a stopped passenger car to turn right onto or to cross a two-lane highway with no
median and with grades of 3% or less. For other conditions, the time gap should be adjusted and the sight distance
recalculated.
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Figure 9.9.5: Intersection Sight Distance — Case B2, Right Turn from Stop, and Case B3, Crossing
Maneuver (Calculated and Design Values Plotied)
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