ACTIVE TRANSPORTATION DEMAND MODELING AND INFRASTRUCTURE
PERFORMANCE ASSESSMENT

by
Sheikh Ariful Alam,
Bachelor of Urban and Regional Planning,
Bangladesh University of Engineering and Technology,2008
Dhaka, Bangladesh,

Master of Science,
KTH Royal Institute of Technology, 2013

Stockholm, Sweden,

A Major Research Project
presented to Ryerson University
in partial fulfillment of the
requirements for the degree of
Master of Engineering
in the Program of

Civil Engineering

Toronto, Ontario, Canada, 2017
@ Sheikh Ariful Alam, 2017



AUTHOR'S DECLARATION FOR ELECTRONIC SUBMISSION OF A MRP

I hereby declare that I am the sole author of this MRP. This is a true copy of the MRP,
including any required final revisions.

I authorize Ryerson University to lend this MRP to other institutions or individuals for
the purpose of scholatly research.

I further authorize Ryerson University to reproduce this MRP by photocopying or by
other means, in total or in part, at the request of other institutions or individuals for the
purpose of scholatly research.

I understand that my MRP may be made electronically available to the public.

i



ABSTRACT

Active Transportation Demand Modeling and Infrastructure Performance Assessment
Master of Engineering, 2017
Sheikh Ariful Alam
Yeates School of Graduate Studies, Civil Engineering

Ryerson University

Due to obvious benefits and growing demand of active transportation, engineers and planners are eager
to expand active transportation infrastructure facilities. However, no robust methodology has been
developed for active transportation infrastructures assessment addressing its potential demand. This
project aims to develop an integrated methodology estimate potential demand and to assess the
infrastructures needs and quality, based on quantitative methods. A case study was conducted to apply
these methods at North York Centre, City of Toronto. The potential active transportation demand was
measured using short trips recorded in the area-wide transportation demand database. Quality of service,
and connectivity measures were estimated for evaluating the performance of active transportation
infrastructure. Quality of service includes Ottawa Multimodal Level of Service Guidelines, Pedestrian
and Bike Level of Service from Highway Capacity Manual. The results show that the study area is
operating at poor level of service and highly potential for active modes. Therefore, a new street design

has been proposed to reach the desired performance level.
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1. INTRODUCTION

1.1 Project Background

Active transportation, generally recognized as walking and cycling and other active modes, plays a vital
role for livable and equitable transportation solution by providing basic mobility, affordability,
accessibility, first-and-last-mile connections, physical fitness and pleasure (Kuzmyak, Walters, Bradley, &
Kockelman, 2014). Due to its obvious health and environmental benefits to an individual as well as the
whole society, planners, engineers, advocates in public agencies, private and non-profit organizations are
eager to know potential demand and expand the active transportation infrastructure facilities to create
sustainable living through complete streets design. Many public agencies on these cities are eager to
expand the pedestrian and bicycle facilities or implementing complete streets or sustainable street design
that provide safe and convenient connectivity for walking and cycling(Forsyth & Krizek, 2012). Despite
the widespread interest of building a sustainable or complete streets with more walking and cycling
infrastructures, these remain limited and unimplemented due to lack of capacity and time to conduct
detail analysis of active transportation demand (Forsyth, Agrawal, & Krizek, 2012). Despite the recent
policy and guidelines for promoting active transportation, the existing active travels are very uncommon

in North American cities (Porter, Suhrbier, & Schwartz, 1999).

Many researches focus on evaluating motorized vehicle conditions, however, a limited number of studies
consider on vulnerable and non-motorized users, such as cyclist and pedestrian. The need for the
improvement for pedestrian and bicyclist has received increase attention in recent years. Engineers and
planners are recognizing the growing and popular interest in walking and bicycling especially from the
young generations for many reasons including, cost efficient, convenience, health and environment
reasons (Litman, 2017). On the other hand, due to the lack of pedestrian and cycling data and proper
methodology, Engineers and planners are struggling to analyze priority of improvement or build a new
facility. Moreover, many researches assisting public agencies are also done focusing on providing
mobility of walking and cycling through better connectivity with a safe environment. However, they are
not proving detailed or robust methodology by considering all aspects of multimodal transportation

mobility, connectivity and safety (Forsyth & Krizek, 2012).



Many research and guidelines have already developed various methods to measure the pedestrian and
bicycle level of service (LOS), connectivity, and safety overall (Kuzmyak, Walters, Bradley, &
Kockelman, 2014). However, those methods are separately measures the individual segments,
intersections or mid-blocks and most of the cases it is applicable only for the existing conditions (Semler
et al, 2016). Moreover, there is no methodology has been established to combine with potential demand
and based on the demand what needs to be improved to accommodate this potential demand. This
study focuses on finding out the overall active transportation potential demand, evaluate their
infrastructure performance and recommend the improvement requirements in order to achieve the

desired performance.

1.2 Scope and Objectives

The t goal of the project was to develop a robust methodology framework to guide planners and
engineers for assessing the performance and needs of the active transportation facilities, based on their
existing and potential demand through integration of widely used methods. In addition, scope of the
project included recommending a new street design in order to accommodate the potential active

transportation network demand, based on the sustainable streets design guidelines.

Specific objectives of this study were as below.
e Analyze the existing active transportation demand, mobility pattern, and connectivity.
e Measure network performance for Walking and Bicycling in the corridor including streets
segments and signalized intersections.
e Estimate and analyze the potential travel demand for the pedestrian and bicycle users and
thereafter to assign in the local network.
e Determine the requirement of the infrastructure improvement in the context of potential and

overall network demand.



1.3 Report Organization

This report is organized as follows:

Chapter 1 highlights the study background, aims and objectives of the project.

Chapter 2 presents a literature review that reveals the benefits and potential for using active
transportation. Also discusses the factors that affect the active transportation mode choice and active
transportation performance assessment based on Level of Service.

Chapter 3 discusses modeling framework and briefly summarizes the existing models that can evaluate
the active transportation demand and infrastructure performance.

Chapter 4 presents the methodology and data collection required for the case study.

Chapter 5 presents the Case Study analysis and results through implementing the integrated
comprehensive methodology.

Chapter 6 describes existing street cross-section design and recommended design. According to the local
and international standards, guidelines for walking and cycling facilities, this chapter presents the
inclusive street design to create a livable environment for area residents and visitors.

Chapter 7 summarizes the overall project achievements, limitations, and further study areas.



2. LITERATURE REVIEW

2.1 Benefits and Potential of Active TransportationMode Choice

There are numerous benefits of using active transportation as individual and society overall including
health benefits, connecting other modes of transportation, walking and cycling activity can reduce auto
mode share provides benefit to the society by alleviating congestions and other road related cost, and
more compact and multimodal development. Active modes are a critical component in transportation
systems and typically this is the second most common modes of all transportation that provides access
to and connections among other modes of transportation (Litman, 2017). Practically, every transit trip
starts and ends with a walk to/from the transit stop, so walking and cycling provides access to public
transit and the best way to improve and encourage public transit travel is to improve local walking and
cycling conditions (Litman, 2017). Moreover, it is desired that everybody needs to walk for some parts
of their trip making even though they are using auto modes, walking provides connections between

parked vehicles and destinations, so pedestrian improvements can help reduce parking problems.

Since the active transportation are human powered, it provides unique benefits in significant health
improvement to the users. Even though there are lot ways to be physically active, walking and cycling
are the most practical and effective way, particularly for inactive and overweight people. A recent study
found that rates of overweight, obesity and diabetes tend to decline with neighborhood walkability
(Creatore et al, 2016).Regular walking and cycling reduces the risk of heart disease and obesity (Toronto
Public Health, 2012). The society could also get benefited at large through lowering healthcare costs. In
addition, these health benefits extend the life of those who regularly walk and cycle which is considered

as the biggest possible benefit for the whole society (Metrolinx and steer davis gleave, 2015).

Apart from the health benefits of using Active modes of transportation, walking and cycling can also
help reducing congestions of the transportation systems. The impact of traffic congestion is significant
in urban areas in North American cities, especially Greater Toronto Hamilton Area (GTHA). So, modal
shift from the auto users to potential active transportation may contribute significantly to reduce the
traffic congestion. Active transportation users can substantially reduce car uses and thereby the
expenditure related to roadways such as, adding new lanes for higher pressure of traffic, road

maintenance, and safety enhancements would be minimized. As a consequence, shift to active modes



can significantly reduce the capital and operating cost for the roadways. In addition, developing and
maintaining a new bike and pedestrian infrastructure facilities are considerably less costly than the
construction and maintaining roadway facilities for auto users. For instances, a new bike lane costs
approximately $20,000 / km if no road widening is required and $150,000/ km if it requires widening.
On the contrary, it will take approximately $800,000/km to widen from two lanes to four lanes urban

arterial road (Metrolinx and steer davis gleave, 2015).

In addition, bike lanes and sidewalks provide relatively higher capacity than vehicle travel lanes. For
example, a typical vehicle lane can accommodate less than 1000 veh/hr; in contrast, a bike lane can
accommodate up to 2500 bikes/ht. and a standard sidewalk of 2.1m width, pedestrian capacity is also
approximately 2000 ped/hr (HCM, 2010)(Metrolinx and steer davis gleave, 2015). In overall, the
development of active transportation also generates roadway operating savings. By comparing to the
motorized vehicles, bicycles are very light vehicles, causing very minor wear and tear of the roads, so
does pedestrian pressure for the sidewalk. This increases roadway life, and reduces annual rehabilitation

COSsts.

Active transportation infrastructure is also favorable for local businesses improvement. As cyclists and
pedestrians can easily move around more often than drivers, so they are more likely to spend their
money at local destinations and this is the way the local economic activity increases within their
community by increasing revenue for local business. A recent study consumer behavior and travel choice
found that people who bike and walk to an area spend more money in the area per month than those
who drive there (Clifton et al., 2013). Sometimes a neighborhood livability, property values and retail
activity would be increased due to reducing the motorized traffic and adding more active transportation

facilities which makes the streets more sustainable and environmental friendly.

Cycling and walking facilities are effective in creating appealing places and encourage greater active
transportation for everyday trips, and thus contributing to economic viability of the community and
increasing real estate value and retail activity. Moreover, the more active transportation uses reduce the
parking demand, so the land can be freed up and made available for some other economic productive

purposes.



Active transport is one of the cheapest modes of transportation for individual living in the urban areas.
The high car price, insurance, oil and parking cost makes transportation is the second major item of
expenses for a typical household after their housing cost. An average auto user operating cost is 27 cents
/ km, whereas a cycling operating cost is only 5.7 cents / km which is almost 5 times lower than auto
users cost (Litman & Eric, 2011) (Metrolinx and steer davis gleave, 2015). The cost of walking is
essentially zero, so higher active trnasportation uses means the lower motor vehicle use that saves a lot

of households/ individual money where households can also able to eliminate a second cat.

. For walking the short trip can be defined as upto 1km trip distance which is around 10 min walking
distance, and for cycling the trip distance could be upto 4 km which is roughly takes 20 min by
bike(Kuzmyak, Walters, Bradley, & Kockelman, 2014). Sometimes active transportation could be quicker
than motorized modes for short distance trips. People tend to overestimate how long it takes them to
get around by foot, but underestimate the time it takes to drive. A study has been conducted by the
center of transportation studies, University College LLondon, UK on why people are currently using their
cars for the short trips. The survey car users for short trips shows that almost 40 % percent users, who is

now using car, believe that his/her trips could be made by walking or cycling(Mackett, 2003) .

2.2Factors Affecting Active Transportation Demand and Modeling

Active transportation demand depends upon several factors in different areas, such as, demographic,
economic, and land use factors. The factors that contribute the active transportation demand are
summarized in Table 2-1. Among socio-demographic characteristics age plays a vital role, such as youth
and strong can walk and cycle further than the old people. Mostly lower income people who don't own a
car have higher possibility of take a walk or bike. Walking and cycling facilities are the vital factors to
choose these modes of transportation. Trip distance and land use characteristics are also other most
important variables to consider active mode - short trip distance and less variation in land use favor
active mode. Besides these factors, the climate or weather condition is one of the most crucial factors for
active transportation mode choice. A recent research in weather impacts on work trip mode choice
shows that temperature and precipitation have significant effect on transportation mode choice. An
increase of temperature by 6% can enhance cycling trips by 17% and reduce the auto-passenger trips by

7% (Saneinejad, Roorda, & Kennedy, 2012).



Table 2-1: Factors those impacts on the Active Transportation Demand [Source: (Litman, 2017) |

Factors Impacts on Active Travel

Age Young people tend to have high rates of walking and cycling. Some older people have
high rates of walking for transportation and exercise.
Physical Ability Some people with impairments rely on walking and cycling, and may require facilities

with suitable design features, such as ramps for walkers and wheelchairs.

Income and Many lower-income people tend to rely on active modes for transportation. Bicycle
Education commuting is popular among higher income professionals.

Dogs Daily walking trips tend to be higher in households that own dogs.

Vehicles and People who do not have a car or driver’s license tend to rely on walking and cycling for
Drivers transportation.

Licenses

Travel Costs Active travel tends to increase with driving costs (parking fees, fuel taxes, road tolls, etc.)
Facilities Walking and cycling activity tend to increase where there are good facilities (sidewalks,

crosswalks, paths, bike racks, etc.)

Roadway Walking and cycling tend to increase in areas with narrower roads and lower vehicle
Conditions traffic speeds.

Trip Length Walking and cycling are most common for shorter (less than 2-mile) trips.

Land Use Walking and cycling tend to increase in areas with compact and mixed development

where more common destinations are within walking distances.

Promotion Walking and cycling activity may be increased with campaigns that promote these

activities for health and environmental improvement sake.

Public Support  Cycling rates tend to increase where communities consider it socially acceptable.

Different methods used for measuring active transportation demand include travel surveys, and volume
counts for pedestrian and cycling in the streets. Conventional methods of travel data collection may
provide less than the actual number of active transportation trips because most of the surveys do not
consider short trip or trips within the traffic analysis zone (TAZ), off-peak trips, non-work trips, travel
by children, recreational travel, etc. (Litman, 2017). For instance, Transportation Tomorrow Survey
(T'TS) data in GTHA considers pedestrian mode choice data for only work trip purpose (Data
Management Group, 2011). In addition, TTS data ignore active mode links to other motorized vehicle
trips, such as, a bike-transit-walk trips often considers as a transit trip and a car user who walk several

blocks to/from the parked car is classified as an auto trip (Litman, 2017)(Data Management Group,



2011). However, the comprehensive surveys indicate that the actual active travel is three to six times
higher than the results found in the conventional surveys (Forsyth, Agrawal, & Krizek, 2012). Survey
reveals that entirely walking constitutes only 7% of Canadian urban commutes and about 20%
commutes include a walking link; whereas, in Germany, 22% of trips are completely walking and 70%
includes walking links (Litman, 2011). He indicated that if any survey statistics shows 5% of total trips

are active mode, the actual figure could be between 10-30%.

2.3 Active Transportation Performance Measure: Level of Service

Among different methods for measuring the performance of active transportation movement, Level of
Service (LOS) is widely used in Transportation Engineering. Highway Capacity Manual (HCM) uses the
concept of level of service as a qualitative measure to describe operational conditions of any
transportation modes including, pedestrian and bicycling traffic, based on service measures such as,
speed and travel time, delay, freedom to maneuver, traffic interruptions, comfort and convenience
(HCM, 2010).For instances, according to the HCM methods, Pedestrian LOS are measured based on the
pedestrian flow rate and space of the sidewalk. The pedestrian flow rate, pedestrian speed, density, and
volume, are the criteria considered for the LOS measurement. The foremost advantage of the HCM
pedestrian LOS methodology is its simplicity, although it doesn’t consider some important factors, such
as, the individual pedestrian characteristics, surrounding land uses, environmental impact, trip purpose,

etc,. (New York City, 2006).

Table 2-2: Pedestrian Level of Service Criteria for Sidewalks and Walkways [Source: (HCM, 2000)]

LOS Space Flow Rate Average Speed v/c ratio
(m?/ped) (ft*/ped) (ped/min/m) (ped/min/ft) (m/s) (ft/min)

A 2506 260 <16 <5 213 > 255 0.21

B 3.7-5.6 40-60 16-23 5-7 1.27-1.30 250-255 0.21-0.31
C 2.2-3.7 24-40 23-33 7-10 1.22-1.27 240-250 0.31-0.44
D 1.4-22 15-24 33-49 10-15 1.14-1.22 225-240 0.44-0.65
E 0.75-1.4 8-15 49-75 15-23 0.75-1.14 150-225 0.65-1.0
F <0.75 <8 variable vatiable <0.75 <150 vatiable
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Figure 2-1: Pedestrian LOS [source:(HCM, 2000)|

LOS is measured using the letter grade from A to F, where LOS A refers to free flow conditions that means no

delays, very comfortable, convenience and safe; on the other hand, LOS F refers to Severe conditions indicating

long delay and very unpleasant for any modes of transportation. According the HCM,

Pedestrian LOS A, where the flow is less than or equal to 16 ped/min/m, represents that
pedestrians move at the Sidewalk or walkway in desired paths without altering their movements
in response to other pedestrians. Walking speeds are considered as the free-flow, and there is no
possibility of conflicts between the pedestrians.
Pedestrian LOS B, where flow is 16-23 ped/min/m, represents that there is sufficient area for
pedestrians to select walking speeds freely to bypass other pedestrians, also to avoid crossing
conflicts. At this level, pedestrians realize the existence of other pedestrians.
Pedestrian LOS C, where the flow is 23-33 ped/min/m, represents that the space is sufficient
for normal walking speeds, and for bypassing other pedestrians in primarily unidirectional
streams. At this level, the crossing movements can cause minor conflicts, and speeds and flow
rate are somewhat lower.
Pedestrian LOS D, where the flow is the33-49 ped/min/m, represents that the individual
walking speed and to bypass other pedestrians is restricted. Moreover, the crossing or reverse-
flow movements face a high probability of conflict, changes in speed and position. At this level

the flow is reasonable; however, friction and interaction between pedestrians are likely.

9



Pedestrian LOS E, where the flow is the49-75 ped/min/m, represents that all pedestrians restrict
their normal walking speed, frequently adjusting their pace or movement. The walking space is
not sufficient for passing slower pedestrians and crossing or reverse-flow movements are
possible only with extreme difficulties. The design pedestrian volumes approach the limit of
walkway capacity, with stoppages and interruptions to pedestrian flow.

Pedestrian LOS F, where flow is greater than 75 ped/min/m, all walking speeds are severely
restricted, and forward progress is made only by shuffling. There is frequent unavoidable contact
with other pedestrians. Cross-and reverse-flow movements are virtually impossible. Flow is

sporadic and unstable.
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3. MODELING FRAMEWORK

The complex nature of active transportation systems is difficult to evaluate by only one specific method
(Semler et al., 2016). Several performance methods that can be used for the evaluation of the quality of

active transportation conditions are discussed below.

3.1 Proximity Analysis to Major Destinations

The proximity to major destinations is important consideration for active transportation mode choice.
Major destinations include community facilities, such as, parks, schools, universities; and transportation
facilities, such as, bus stops, rapid transit stations.. These areas are highly potential the major attractions
to the pedestrians and bicycle users. Proximity measures can be calculated as straight line distance or the
crow flying distance where this method assumes that a destination may be accessed equally from all
sides. Most of the researches are based on a simple spatial analysis in ArcGIS software used to measure
the proximity by creating a buffer around the point or line layer and thus analyze the performance of
active transportation. However, a network analysis tools in ArcGIS allows for more reliable distance
calculations. A variety of ways mentioned below could be used in conducting this method depending on
the data availability and project need to analyze the existing and potential active transportation

performance (Semler et al., 2010).

e Proportion of people within 800m walking distance or around 3km biking distance to specific
key destinations, such as parks or elementary schools.

e Proportion of people within 800m walking distance or around 3km biking distance to specific
key destinations along a completed pedestrian or bicycle facility.

e Proportion of people with access to a predefined set of “community destinations” within a 10-
minute walk or 20-minute bike ride.

e DPercent of the network complete for pedestrians and bicyclists within 800m walking distance or
around 3km biking distance.

e Number of destinations that can be accessed within 800m walking distance or around 3km
biking distance from a given point on the network.

e Number of destinations within 5km along a bicycling network from a given point on the

network.
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3.2 Connectivity Index

Connectivity means the diverse ways to get from one place to another by using different modes of
transportation, such as, by foot, bicycle, transit or car (The City of Calgary, 2010). The Victoria
Transport Policy Institute states that, “Connectivity refers to the directness of links and the density of
connections in path or road network. A well-connected road or path network usually has many short
links, numerous intersections, and minimal dead ends (cul-de-sacs). As connectivity increases, travel
distances decrease and route options increase, allowing more direct travel between destinations, creating
a more accessible and resilient system”(Victoria Transport Policy Institute , 2010). Researchers found
that increased connectivity has number of benefits including (The City of Calgary, 2010).

e Improving the public health by providing walking and cycling as a sustainable transportation

option.
e Enhancing the accessibility to the arterial and collector streets and reducing delays for motorist.

e Reducing the walking distances to / from the transit stops.

In urban areas, street network concepts have traditionally hierarchical with local, collector and arterial
streets, designed mostly with the primary purpose of funneling automobile traffic. The cul-de-sacs and
dead ends are extensively used in this kind of roadway design to provide mostly mobility to the car users.
However, the more connected road systems provide a greater number of route options that make
bicycling and walking more pleasant and convenient. Moreover, it is difficult to bicycle and walk safely
and comfortably around a community where connections are few. The Figure 3-1 shows difference

between different types of street network such as, grid-iron pattern curvilinear street network.
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Table 3-1: Types of Connectivity measures [Source: (Semler et al., 2016)]

Measure Definition and Calculation Notes Typical Range for
Good Connectivity
Intersection ~ Number of intersections in a Can be limited to “4-leg 100 -160
Density given land area, such as square intersections” or “intersections
km. with pedestrian and bicycle
accommodations”
Easy to medium difficulty to
calculate with GIS.
Network Number of linear miles of street ~ Easy to calculate in GIS 18-26 miles
Density or other facility per given area
(square mile).
Connected Number of 3- or 4-way Easy to medium difficulty to 0.7to01
Node intersections divided by the calculate in GIS, depending on
Ratio number of 3- or 4-way the structure of the existing data.

Link-to-Node

intersections plus cul-de-sacs or
dead ends
Number of roadway links divided

Easy to medium difficulty to

12t01.4;241s

Ratio by the number of nodes in the calculate in GIS, depending on petfectly connected
network in a given area. the structure of the existing data.

Polygon Number of blocks or polygons 100 -160

Density created by the network within a for block grids

given area

| | f ? L

Figure 3-1: Types of different Road network. [Source: (The City of Calgary, 2010)]

1.Arterial |
2.Collector
3.Local
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The Calgary Transportation Plan-Connectivity Handbook uses Link-Node Ratio to measure the
Connectivity Index (The City of Calgary, 2010). The connectivity Index is calculated by using the ratio of
street links (streets between intersections, or cul-de-sacs) to street nodes. Connectivity index includes all
types of streets, however, alleys, driveways or private accesses are not considered for the calculation. A
sample of connectivity index calculation is displayed by the figure 2 and corresponding calculation are
below:

e Street Connectivity Index = # of Links / # of Node =29/18 = 1.61
e Active mode connectivity index= # of Links / # of Node = 47/25 = 1.88

\\»

] include first links at
edge of study area

X,
,_f:'hnludc first links at
edge of study area

©  Link streets, pathways, alleys not included in calculation)
®  Node (intersections, cul-desacs)
== Pathways

©  Link (streets, alleys not included in calculation))
®  Node (intersections, cul-desacs)

Figure 3-2: Connectivity Index Sample Calculation. [Source: (The City of Calgary, 2010)]

Depending on the street patterns the connectivity indices varies. According to the threshold level, used
in the Calgary Connectivity Index Handbook, the streets in grid-iron pattern have complete connectivity,
whereas curvilinear is the lower connective network (The City of Calgary, 2010). Figure 3-3 shows the

desirable index zone for any area which includes Fused-Grid networks and Major Community Activity

Centre.
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Figure 3-3: Active Transportation Connectivity Index threshold.

3.3Multimodal Level of Service (LOS) Method

Multimodal Level of Service (MMLOS) focuses on all modes of transportation to understand how
design choices impact the performance or quality of each user — pedestrian, cyclist, transit rider,
motorist, or truck driver. City of Ottawa has recently developed a MMLOS guideline that provides
guidance to practitioners (City staff, consultants, etc.) on how to assess the various LOS for the different
modes of transportation. Corresponding specific target service/LOS levels for each mode should be
given based on the land use or location and the context of the transportation project (City of Ottawa,
2015). This method is relatively simpler than the HCM approach, where, segments are considered as one
signalized intersection to another. Although the LOS methodology enables trade-offs to be made
between modes, it is still important to consider the scales of each mode as independent from one
another. This study analyzes pedestrian and bicycle modes which have been discussed below in detail.

Figure 3-4 below shows the whole range of service levels under different modes.
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LEVEL OF SERVICE

MODE ELEMENT
A B ¢ DD
Pedestrians | - 11s High level of comfort Low level of comfort
(PLOS) Intersections Short delay, high level of comfort, low risk Long delay, low leve! of comfort, high risk
Bicycles Segments High level of comfort Low level of comfort
(BLOS) Intersections Low level of risk / stress High level of risk / stress
Trucks Segments Unimpeded movement Impeded movement
(TKLOS) Intersections Unimpeded movement / short delay Impeded movement / long delay
Transit Segments High level of reliability Low level of reliability
(TLOS) Intersections Short delay Long delay
Vehicles (LOS) [Nt ol Low lane utilization High lane utilization

Figure 3-4: MMI_.OS' ranges for each mode. [source: (City of Ottawa, 2015)]

3.3.1 Pedestrian Level of Service (PLOS)

The main purpose of the Pedestrian Level of Service (PLOS) tool is to evaluate pedestrian comfort,
safety and convenience (City of Ottawa, 2015) and the following Table 3-2 listed all the parameters used.
The corridor is divided into different segments and signalized intersections. The criteria include the both
operational and geometric characteristics in the segment and the signalized intersection. For segment
analysis, the operational parameters are vehicle speed, volume per lane, and geometric parameters
including sidewalk width, boulevard width, and on-street parking facilities. On the other hand, signalized
intersection is based on the two separate methods.

e DPedestrian Exposure to Traffic Signalized Intersections (PETSI): Pedestrian at signalized
intersection evaluates based on the PETSI score. The PETSI is the most data intensive
approach, where each movement is evaluated separately using the parameters that include total
street width, turning conflicts, corner radius and crosswalk treatment. Worst approach score is
taken into account as the final evaluation of the intersection..

e Average Delay: Average delay to pedestrians crossing the street is evaluated by the Highway
Capacity Manual (HCM) method based on a simple equation using cycle length and pedestrian

green time (walk time).

The parameters considered for analysis of the pedestrian level of service for the streets segment and

signalized intersections are summarized in the Table 3-2 below. The segments or links LOS consider
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vehicle operating speed, sidewalk and boulevard width, auto AADT per lane and existence of on-
street car parking facilities. On the other hand, signalized intersection LOS measure considers both
geometric and operational characteristics of the road. Geometric characters include street width,
number of lanes, right turn channelization, crosswalk type; and operational characteristics include

signal phasing system, and whether protective/permissive and pedestrian phase exist ot not.

Model is sensitive to the combination of all impeding characteristics for the pedestrian to feel safe in

the sidewalk environment such as (City of Ottawa, 2015),
e If vehicle operating speed increases the pedestrian comfortability, safety decreases.

e If the Sidewalk width increases the pedestrian comfortability increases, so does with

boulevard width.

e Traffic volume is categorized by either low or high using the threshold value 300 AADT.

Higher traffic on the street means lower comfortable for pedestrian.

e On Street parking impact s are just considered as whether it presents. Parking presence
always gives more comfortable and safety for the pedestrian in the sidewalk and that’s why

the LOS increases.

Table 3-2: Criteria that are considered for the PLOS tools. [Source: (City of Ottawa, 2015)]

SEGMENTS SIGNALIZED INTERSECTIONS

Exposure to Traffic

»  Operating speed »  Street width (number of through lanes to be crossed —
»  Sidewalk width with or without a median) and presence of refuge
island for crossing pedestrians

> Boevaniwadh Right & left turn conflicts based on phasing (permitted
. » ;
»  Motor vehicle volume (AADT protected/permitted, protected, prohibited) and
/ lane) pedestrian-only phases (leading pedestrian interval)

»  Presence of on-street parking [ »  Right turn on Red (RTOR) restrictions

»  Corner radius and type (smart right turn channel, right
turn channel with receiving lane)

»  Crosswalk treatment (transverse marking, zebra stripe
markings, textured/coloured crosswalks, raised
crosswalks)

Delay
»  Cycle length
»  Pedestrian green time (walk time)

17



Table 3-3: Pedestrian LOS Criteria and value. [source: (City of Ottawa, 2015)]

>2 Yes B c NA
> 3000
No Cc 2]
< 3000 NA B 8 +}
18 0502 Yes c c N&
> 3000
No 8 c
< 3000 NA B (]
0 Yes 8 c
> 3000
No C o}
< 3000 NA c c
>2 Yes Cc c
> 3000
No c D
15 < 3000 NA c c
05t02 Yes c c
> 3000
No o}
0 NA (o}
<15 NA
No sidewalk NA g
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3.3.2 Bicycle Level of Service (BLOS)

According to the Ottawa MMLOS guidelines, the Bicycle Level of Service (BLOS) method can be used
to evaluate both roadway segments and signalized intersections for the stress level experienced by the
cyclists (City of Ottawa, 2015). The method can evaluate the degree of comfort experienced by cyclists
and targeted users, whether there are existing cycling facilities or not. Therefore, this method provides
support and justification for the infrastructure improvements that may attract the new cyclists (City of
Ottawa, 2015). In case of no cycling facilities, the method needs data on the number of total lanes (both
ways) and operating speed on the roadway. The methodology is more applicable to the urban/suburban
context; however, proper assumptions or judgment is necessary when we need to use this methodology
to the facility types not mentioned here. This methodology also considers the score of the weakest link
for evaluating corridors and intersections. For instances, if any link or approach has got the score LOS
F, the overall LOS for the segment/intersection is considered as the LOS F, regardless of better scores
in other links or approaches. Data requirements with the corresponding segment and intersections are

illustrated in Table 3-4.

Since it is not possible to achieve LOS A for all modes in the street due to the scarcity of land and
funding, in addition, it is not cost efficient or effective uses to provide LOS A for all modes in a street.
Therefore, the ultimate target is to set a guidelines or desired LOS target for the different street types
surrounding by different land use designation areas such as, central business district (CBD), urban
centers and policy areas such as, near to rapid transit station or schools. For instances, according to City
of Ottawa MMLOS guidelines, the desired level of service for pedestrian and bicycle are A and C
respectively in mixed use center and within the 600m of transit station the LLOS for both pedestrian and

bicycle are A and B accordingly.
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Table 3-4: Criteria considered for the Bicycle LOS measure [Source: (City of Ottawa, 2015)].

SEGMENTS SIGNALIZED INTERSECTIONS

Mixed Traffic (No cycling facility)

— Street width (total number of lanes in both
directions)

— Vehicular operating speed

Bike Lanes

— Street width (number of through lanes per

direction)

Bike lane width (including marked buffer and

paved gutter width)

Parking lane width (where bike lane is adjacent

to parking lane)

Vehicular operating speed

Qualitative assessment of commercial deliveries

for commercial areas

Physically Separated Bikeway (includes cycle

tracks, protected bike lanes and multi-use paths)

- No additional information needed

Un-signalized Crossings

— Presence of median refuge suitable for bicycle
storage (=1.8m wide)

— Width of street being crossed (number of lanes in
both directions)

— Speed limit of street being crossed

Pocket bike lanes

Right turn lane characteristics (number of right
turn lanes, length of turn lane, tuming speed)
Vehicular operating speed

Left turn accommodation (presence of bike box,
number of left turn lanes, number of lanes
crossed)

Mixed Traffic (No cycling facility)

Right turn lane characteristics (number of right
turn lanes, length of tumn lane, turning speed)
Vehicular operating speed

Left turn accommodation (presence of bike box,
number of left turn lanes, number of lanes

crossed)
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Table 3-5: Bike LOS assessment chart [Source: (City of Ottawa, 2015)]

Physically Separated Bikeway (cycle tracks, protected bike lanes and muif-use paths). Physical separafion refers to, butis not
llimited fo, curbs, raised medians, bollards and parking lanes (adjacent to the bike lane along the travelled way i.e. not curbside).

>

Bike Lanes Not Adjacent Parking Lane - Select Worst Scoring Criteria

No. of Travel Lanes

1 travel lane in each direction

2 travel lanes in each direction separated by a raised median

2 travel lanes in each direction without a separafing median

More fhan 2 fravel lanes in each direcion

Bike Lane Width

> 1.8 m wide bike lane (includes marked buffer and paved gutter width)

>1.5m to <1.8 m wide bike lane (includes marked buffer and paved gutter width)

21.2m fo <1.5 m wide bike lane (includes marked buffer and paved gutter width)

Operafing Speed

< 50 km/h operafing speed

60 km/h operafing speed

> 70 km/h operaiing speed

Bike lane blockage
(iommercial areas)

Rare

Frequent

O|FmO|» (Ol |o|O|w|>

Bike Lanes Adjacent to curbside Parking Lane - Select Worst Scoring Criteria

No. of Travel Lanes

1 fravel lane in each direcfion

2 or more fravel lanes in each direction

Bike Lane and Parking Lane Width

4.5 m wide bike lane plus parking lane (includes marked buffer and paved gutier width)

4.25 m wide bike lane plus parking lane (includes marked buffer and paved gutter width)

<4.0 m wide bike lane plus parking lane (includes marked buffer and paved gutier width)

Operating Speed

< 40 km/h operafing speed

50 km/h operafing speed

60 km/h operafing speed

> 70 km/h operating speed

Bike lane blockage
(commercial areas)

Rare

Frequent

O|FIMOo|@|>| O |D(>|O|>

Mixed Traffic

No. of Travel Lanes and Operafing
Speed

2 fravel lanes; < 40 km/h; no marked centerline or classified as residenfial

2 fo 3 fravel lanes; < 40 km/h

2 fravel lanes; 50 km/h; no marked centerline or classified as residential

2 fo 3 travel lanes; 50 km/h

4 fo 5 travel lanes; < 40 km/h

4 to 5 fravel lanes; > 50 km/h

6 or more fravel lanes; < 40 km/h

260 km/h

MMM (OO ||| x>

Unsignalized Crossing along Route:

no median refuge

No. of Travel Lanes on Side Street
and Operating Speed

3 or less lanes being crossed; < 40 km/h

4 to 5 lanes being crossed; < 40 km/h

3 or less lanes being crossed: 50 kmh

4 to 5 lanes being crossed; 50 km/h

3 or less lanes being crossed; 60 km/h

4 fo 5 lanes being crossed; 60 km/h

6 or more lanes being crossed; < 40 km/h

3 or less lanes being crossed; 2 65 km/h

6 or more lanes being crossed; > 50 km/h

4 to 5 lanes being crossed; 2 65 km/h

MMMM(O|O|(O]|m|m | >

Unsignalized Crossing along Route:

with median refuge (> 1.8 m wide)

No. of Travel Lanes on Side Street
and Operating Speed

5 or less lanes being crossed; < 40 km/h

3 or less lanes being crossed; 50 km/h

6 or more lanes being crossed; < 40 km/h

4 to 5 lanes being crossed; 50 km/h

3 or less lanes being crossed; 60 km/h

6 or more lanes being crossed; 50 km/h

4 fo 5 lanes being crossed; 60 km/h

3 or less lanes being crossed; > 65 km/h

6 or more lanes being crossed; 60 km/h

4 fo 5 lanes being crossed; > 65 km/h

6 or more lanes being crossed; 2 65 km/h

mMMMO (OO |(m|m|m|>| 2>
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Table 3-6: Desired LOS for specific policy area context | Source: (City of Ottawa, 2015) |

OP Designation / Policy Area

Road Class

Local

Developing Community

Arenal

Bicycle - BLOS

Spine Routs

Local Route

-

Local

Employment Area

Artenal

Collecor

Local

Entreprise Area

Arenal

Local

0l

General Rural Area

Arenal

3

NA

Local

&
>

General Urban Area

Arenal

Local

Mixed Use Centre

Arenal

Callecor

Local

Village

Arenal

Collecor

olo|wlolo|o|lo|o|ololololo|olorro|olo|o|o|x|o

Traditional Main Street

Arterial Main Street

All Other Designations

|Within 600m of a rapid transit station |Coilector
Local
Areral

Within 300m of a school Coilecior
Local

&|5|&
:ocoowwoooooooooi{ionnnonooofIﬂ
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3.4Pedestrian and Bicycle LOS Calculator

Bicycle Level of Service (BLOS) is a nationally-used measure of on-road bicyclist comfort level as a
function of a roadway’s geometry and traffic conditions, developed by Sprinkle Consulting based on the
Highway Capacity Manual. Roadways with a better (lower) score are more attractive (and usually safer)
for adult cyclists. This calculator is heavily used due to its simplicity of nature and user friendly if the

required data is available.

Table 3-7: Bicycle and Pedestrian LOS parameters and description [Source: (League of Illinois Bicyclists, 2017)]

Bicycle and Pedestrian Level of Service

Parameters

Description

Through lanes per direction:

Do not include medians, turn lanes, or continuous-left-turn lanes.

Width of outside travel lane, to
outside stripe (in feet):

Paved shoulder, bike lane, OR
marked parking area, outside lane

stripe to pavement edge (in feet):

Width of right-most travel lane, excluding striped paved shoulders,
bike lanes, and marked parking stalls.

Besides a paved shoulder or a bike lane, this width may also be
marked (striped or hashed) parking stalls. For diagonal parking, use
the perpendicular distance from the end of the parking stripes to the
pavement edge. This calculator does not work when there are BOTH

bike lanes and parking stalls - please see the reference for this case.

Bi-directional Traffic Volume (in

ADT):

Daily average. Assumed Directional factor (0.565) and Peak Hour
Factor (0.091) values are used in a conversion to peak 15-minute

volume.

Percentage of heavy vehicles:

As defined in the Highway Capacity Manual.

Percentage of road segment with

occupied on-street parking:

Exclude driveways. Fither one side or an average of both sides may be

considered at a time.

Percentage of segment with

sidewalks:

Again, either one side or an average of both sides may be considered.

Sidewalk width (in feet):

Sidewalk buffer/patkway width (in
feet):

Buffer/patkway average tree

spacing (in feet):

If a side path bike trail exists instead of a sidewalk, use its width.
Average distance from pavement edge to sidewalk edge. Include any
gutter pan width.

Between tree trunks.
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Model parameter

The BLOS model was developed using roads with the following parameter ranges (League of Illinois
Bicyclists, 2017):

e Through lanes per direction - 1 to 3 (2 to 6 lane roads)

e Width of outside travel lane, to outside stripe - 10 to 16 feet

e Paved shoulder or bike lane, outside lane stripe to pavement edge - 0 to 6 feet (no rumble strips)
e Bi-directional traffic volume - 550 to 36,000 ADT (Average Daily Traffic)

e Posted speed limit - 25 to 50 mph

e Percentage of heavy vehicles - 0 to 2%

e FHWA's pavement condition rating - 5 (very good) to 2 (poor)

e A wide range of development types and parking conditions
The parameter ranges used in developing the PLOS model includes(League of Illinois Bicyclists, 2017):

e Through lanes per direction - 1 to 2 (2 to 4 lane roads)

e Bi-directional traffic volume - 200 to 18,000 ADT (Average Daily Traffic)

e Traffic speeds - 15 to 75 mph

e Percentage of heavy vehicles - 0 to 3%

e Ranges of development types, road widths, paved shoulders and bike lanes, on-street parking

percentages, sidewalk widths and sidewalk buffer widths and types

Table 3-8: The BLOS/PLOS calculator data input form

BLOS/PLOS Calculator Form

Through lanes per direction: (Default = 1) 1v
Width of outside lane. to outside stripe. in ft: (Default = 12)
Paved shoulder. bike lane. OR marked parking area - outside lane stripe to pavement edge. in ft: (Def=0)
Bi-directional Traffic Volume. mn ADT: (Default = 12000)
Posted speed limit in mph: (Default = 40)

Percentage of heavy vehicles: (Default = 2)

FHWA's pavement condition rating: (5 = Best. 1 = Worst; Default = 4)
Percentage of road segment with occupied on-street parking: (Default = 0)
Percentage of segment with sidewalks: (0 - 100. default = 100)
Sidewalk width. in ft: (Default = 3)
Sidewalk buffer/parkway width. m fi: (Default = 10)

Buffer/parkway average tree spacing. in fi: (Default = 80. 0 for no trees)

Calculate || Reset
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4 METHODOLOGY AND DATA COLLECTION

4.1 Methodology

Better data and quantitative modeling of the benefits of active transportation facilities become centre
point of city building while policy makers seek to expand investments in network-wide, safer and higher
quality infrastructures to realize the true costs and benefits of these decisions. To ensure that future
projects, funding allocations and policy decisions achieve goals related to mode shift, reduced vehicle
kilometer traveled (VKT), cost effectiveness, greenhouse gas reductions and improved public health, it is
vital that the scale of current latent and future demand are modeled accurately to capture the benefits of

active transportation investments.

The proposed methodology intends to assist practitioners, planners and engineers for evaluating the
development of the infrastructure facility based on actual and latent demand through quantitative
analysis and techniques. To evaluate active transportation facilities, performance measures auch as
quality of service, proximity analysis for transit station and school area, and connectivity measures for
active modes were estimated for case study area. Quality and level of service methodologies were
adopted from Ottawa Multimodal Level of Service Guidelines, and pedestrian and Bicycle Level of
Service from Highway Capacity Manual (2010). Data was collected based on the model parameters and
the study area context. Types of data used in this study includes existing mode share; traffic count data at
signalized intersection including walking and cycling volumes; existing and latent network demand, and
information on active transportation infrastructures. North York center area in the city of Toronto was
selected as a case study to investigate and apply the proposed methodology. The latent active
transportation demand has been estimated using short trips recorded in the area-wide transportation
demand database (T'TS 2011) and existing travel pattern data for modes of transportation. Based on the
estimated demand and evaluation measures, infrastructure improvements for walking and cycling have
been considered using recent local and international design guidelines. Finally, performance evaluation
measures were applied to the improved infrastructures to see the desired quality, safety and connectivity

of the existing streets.
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Figure 4-1: Methodology for active transportation mobility demand modeling and infrastructure
assessment
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4.2Data Collection and Preparation

4.2.1 Mode share

Transportation Tomorrow Survey (TTS) collects information on demographics (age, gender), travel
choices and preferences of people who live in Greater Toronto and Hamilton Area (GTHA). These data
are collected in every five years. The most recent information is from 2011 TTS data. These data helps
us to determine long range planning; serves the major source as a travel demand forecasting tools and to
planning for the transportation facilities needed to improve. In this project, the individual trip data was
used based on the choice of the transport mode. A "trip" means any one-way journey from one place to
another by foot, bicycle or motorized vehicle. For walking, the interviewer collected only information on
trips to and from work or school. Therefore, a large amount to leisure, shopping or other walking trips
especially, during the afternoon or evening were not considered. Distance covered by each trip was
collected, where trip distance means the straight-line distance or crow flying distance. Since walking and

cycling trips mostly depends upon the trip distance, this data was very useful for this project.

4.2.2 Traffic Movement Count (TMC)

In this study, the city of Toronto traffic movement data that collects the traffic volume including
walking and cycling count at the intersections were used. For instance, walking and cycling data are
counted on the North, South, East and West crosswalks and directions. The peak hour walking and
cycling demand at the intersection is found from this data for both morning and evening peak hours.
Traffic movement data for all the signalized intersections in the study area is attached here in the

Appendix A.

4.2.3 Traffic Signal Operation

To understand the pedestrian network performance, it is necessary to get the data for the signalized
operation. Data was collected at each signalized intersection in the study area in order to know the

pedestrian delay and overall cycle time.
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4.2.4 Walking and Cycling Infrastructure

Existing walking network facilities including walking connection between the streets, sidewalk width,
boulevard width is collected from the city wide open data source (City of Toronto Open Data Portal,
2017) and most recent Google image. Cycling infrastructure data including, existing and planned cycling
network facilities, type of facilities is collected from the city of Toronto open data catalogue and

websites (City of Toronto Open Data Portal, 2017).

4.2.5 Roadway Geometric design

Road geometric data includes existing right-of-way width of the different streets, lane width, parking lane
width, median width, shoulder/boulevard width. These data are measured by using city wide

transportation network map. (http://map.toronto.ca/maps/map.jsprapp=2BI. CONSULT)

4.2.6 Posted Speed

Posted speed for vehicles is displayed in different streets and even sometimes it varies in different
segments of the streets. Posted speed data was collected from different segments of the streets by
checking the data through Google street view and a site visit. Generally, the operating speed is 85"
percentile speed from all vehicles running in the streets which is roughly 10-15 % higher than the posted

speed depending on the time of the day or street types (Fitzpatrick et al., 2003).
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5. CASE STUDY: MODEL APPLICATION &RESULTS

5.1 Study Area in Multimodal Transportation Context

The study area is in North York District, City of Toronto which is just above the Higway 401 and
bounded by the Finch Avenue at the north, Sheppard Avenue at the south, Senlac Avenue at west and
Willowdale Avenue at the east (Fzgure 5-7). The study mainly focuses on the North York Centre also

known as Downtown North York. This area falls under the boundary of ward # 23.
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Figure 5-1: Study Area Map
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5.1.1 Transportation Network and Demand

The road network map showing existing functional classification of the streets is based on City of
Toronto road classification system (City of Toronto, 2013). The collectors are not propetly connected
within the study area and the reason why arterials are having much pressure for the traffic movement in
the study area (Figure 5-2). Existing intersection traffic demand shows that the Yonge street corridor has
higher demand in compare to the other arterials nearby. Whereas the minor arterials parallel street like
Senlac on the west and Willowdale on the East of Yonge street are not carrying much traffic due to the

discontinuity.

Finoh Ave £
2 @rofor ?z/
- M5 NYE
gl Ave * -O"f‘n i. ¢
aprdi IS . 4
[ “.'NV..:‘V"F Ave < ES L RN ;
& a -8 & af &
o s v A3 i
[5s o ol - Fawasbury [
& : <
iy E : =
£y 1 : a 2 Iy
3 ek -
3 o g— -
Shepgerll Ave ¥ O Sheppaf A E C
a -
i an T Ay Arreniale Ao y ; v =
‘ -t Hghkay 403 X E Hety 4Ty )
Legend
s Maijor Arterial Minor Arterial Collector Local Laneway e HydO LiNG e River DStudy Area

Figure 5-2: Road Network with Functional Classification.
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Figure 5-3: Existing Traffic Demand in the intersections.

5.1.2 Cycling Network and Demand

Cycling demand was found to be higher on the North-South parallel collector road, Beecroft and Doris,
compared to the other streets, as it is illustrated in Figure 5-4. Currently, there is no cycling infrastructure
exist despite the high cycling demand and transit corridor. However, City of Toronto has already
planned for the new cycling network connecting East-West along Churchill/Church Ave and North-
South along Yonge Street, Senlac and Willowdale Ave (City of Toronto, 2016).
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Figure 5-4: Cycling Infrastructure and Demand

5.1.3 Walking Network and Demand

Pedestrian demand was also found quite high on the Yonge street corridor. There are numbers of

factors depends on this very high demand on Yonge street. The high population and job density, mixed
land-use, employment zone and higher order transit corridor are some of the major factors for this high
pedestrian along this corridor. However, it is visible by the map that the walking infrastructure such as,

sidewalks are not well connected and somewhere it is missing in the neighborhood (Figure 5-5).
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Figure 5-5: Walking network and demand

5.1.4 Study Area: walking and cycling problems and prospects
Site visit was carried out to get the current conditions of walking and cycling in the study area. The
photos along with some observations or comments are addressing the local active transportation
condition, are displayed by the Figure 5-6 to Figure 5-9.
Cycling Conditions:

e Existing potential for cycling demand is represented by the high volume of bikes in the bike

racks
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Only a few bike racks were found along the Yonge Street near to the Mel Lasman Square which
seems quite insufficient. Even the bike racks were placed in such a manner that blocks the
sidewalk.

Only some strong cyclists are seen due to lack of cycling facilities in the area and high speed
vehicles.

Most of the cyclists look like student or young age.

The overall condition was found very unsuitable for cyclist.

Figure 5-7: A cyclist near Yonge St. and Sheppar Ave Intersection
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Pedestrian Conditions

High Pedestrian volume was observed during the evening, especially people at all ages

commuting from the work place.

Most of pedestrians were observed near to the transit stations and bus stops
Some of them were also going for shopping after the work.

Lack of sidewalk clear zone was observed.

Heavy construction was also hindering pedestrian movements.

Lack of trees or buffer zone between vehicle travel lane and sidewalk were observed in East side

of Yonge St. especially.

Figure 5-9: Insufficient Sidewalk Clear zone at Yonge St East side
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5.2Proximity to Rapid Transit Stations and Schools area

The rapid transit stations and schools are considered as the high pedestrian and cycling trips generators.
The catchment areas from rapid transit stations and schools are displayed by Figure 5-10 and Figure 5-11.
It is shown that most of the streets/areas under the study area are in that catchment area which means
this area should be highly prioritized and focused for active transportation. In addition, according to the
multimodal transportation LOS guidelines from city of Ottawa, the level of service should be highest in
those zones, 600m buffer from the rapid transit and 300m from the school site locations (City of Ottawa,

2015).
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Figure 5-10: Rapid Transit Corridor and Station Catchment areas with 600m and 800m buffer
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Figure 5-11: School zone catchment area with 300 m buffer

5.3 Connectivity Index: Active Mode

Street connectivity is one of the key components for the good neighborhood design as per advocates of
new urbanist and in the concept of neo-traditional planning (Dill, 2004). The census tract was used to
measure the Connectivity Index (CI). According to The City of Calgary Connectivity Handbook (2010),
the total number of links and nodes for active transportation were calculated in each census zone and
based on the range provided earlier in the methodology section. The table (Appendix B) shows whether
the census tract connectivity index falls within the desirable zones or not. The result shows that most of

the area is not in desirable zone for the active transportation connectivity criteria.

Figure 5-12 illustrates that only south-west side of Yonge Street was found well connected, where cycling
and pedestrian routes exist. However, the area along the Yonge Street from Sheppard to Finch was
mostly curvilinear, except only one zone where the North York center is located. These results also

suggest that there is lack of active transportation facilities and links in this area.

37



Street network that are more grid iron pattern are more preferred over the network that has more cul-
de-sacs and long blocks, thus increases the walking or cycling distances between destinations. Even
though the area has very high potential to be as the higher walking and cycling activity due to the land
use type is mixed use and residential, also three subway stations already exists along the Yonge street
corridor from Sheppard Avenue to Finch Avenue. Due to the lack of direct street connection, shown by
Figure 5-12, the overall walking and cycling is discouraged despite the higher potential for active
transportation. In order to provide a direct and shorter route for the pedestrian and bike we have to

provide more connected streets and small blocks.

Legend

] sty Avea

Connectivity Index
No Connectvity
Cuvilinear Network

Modfied Grid

nfield Residential Commun ties

rid Network

omplete Connectivity

Figure 5-12: Active mode connectivity measure for census zones.

5.4Network Performance Analysis: Level of Service Methods

5.4.1 Pedestrian Network Level of Service

A network quality analysis was done using the City of Ottawa Multimodal Level of Service (MMLOS)
methodology on the major arterial streets and some collectors focusing on the North York center area.
The overall results show that the performance along the major arterial streets is quite poor compared to
that of the minor arterial and Collector Street. The map illustrates that Finch Avenue and Sheppard Ave

are having LOS E, which means very low pedestrian comfortability. However, Yonge Street has LOS D
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due to lower speed limit (speed limit 50 km/ht.) and on-street parking facilities (some segments). The
minor arterials are having LOS C, means moderately high comfortable along most of the streets except

the Empress Avenue due to its not having the boulevard present.

On the other hand, the pedestrian crossings LOS were found worst in most of the arterial street
crossings than that of minor arterial/collector. Pedestrian crosswalk in the intersections on the Arterial
corridor such as; Yonge Street, Finch Avenue and Sheppard Avenue are all LOS F, that means the
lowest comfortable for pedestrian, due to higher number of lanes to cross and the operating speed of

the arterial corridor is higher than the minor arterial/ collector (Figure 5-13).
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Figure 5-13: Existing Pedestrian Level of Service
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5.4.2 Cycling Network Level of Service

Following the same method, cycling network was evaluated for local major streets and intersections.
Since no bike facilities exist in the study area, the overall result for the major streets are having the LOS
F. The higher operating speed and no existing facilities are the major obstacles for cycling activity in this
region. However, some collectors with lower number of travel lanes and speed limit have better for

cycling, for instances, Church Ave and Park Home ave segments have the LOS B (Figure 5-14).

The intersections bike performance measure results are showing almost as like as pedestrian. Due to the
higher number of lane crossing, right turning conflict, no exclusive cycling facilities in the intersection
are making cyclist uncomfortable and very unsafe in almost all of the intersections. Some of the
intersections along the Willowdale Aveneue and Doris Avene were found to be LOS C or D as the
number of lanes is lower and conflict is relatively less. So, the overall existing performance is very low in

the study area.
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Figure 5-14: Existing Bike Level of Service

40



5.5Estimating Active Transportation Demand

5.5.1 Existing Active Transportation Travel Demand

From the results indicated above, it is apparent that active transportation potential of the urban growth
center is very high. So, this study was focused more along Yonge corridor from Sheppard to Finch
Avenue and also two N-§ streets Beecroft Rd. on the east and Doris Ave on the west. For more detail
analysis and potential active transportation demand estimation, these streets corridor along with east-

west collector streets (Churchill Ave, Church Ave, Park Home Ave.), were considered for the further

z 3 E: z
] c <z X ‘smbarton A
2 Fnch Ave £
(4 ]
= H
2 s Olive & Av
2 £ -
ofrsne Dr =
Hu
Holmes Ave
Holoolm Rd
Kenplond
Santa Sarbars Rd Byng Ave
Hounslow Ave = Annapes Cr
& Horsham Ave - @ hadashnna D
3 5
< n =
Churib A &
b3
i
@ {cKee Ave
Noets
Ellersia Ave
Parkylew 8
Betty Ann O Kingsdals Ave
g
P 5 Ay Pr A
Hilicrast Ave
Elrmwood Ave
Falywoo
Av & Alfred Ave
Bumdsle Ave & Sprng Garden Ave
= LAy Greenfiold Ave
3
Har #aplshurst Ave N
Ave W

sheflbard Ave £ | - / |
3 S \
%0 120 24 360

Pedestrian Demand (Evening Peak Hour)
— < {00 e— 250 = 500 GE——S 750 GEEES 1000 GHED 1500

Figure 5-15: Existing Pedestrian demand on the links
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Figure 5-16: Existing Bike Demand on the links

The existing demand for pedestrian on the sidewalk and cycling on the links were estimated based on the
pedestrian and cycling crossing volume from signalized intersection peak hour volume. For simplicity of
calculation, it was assumed that the cross-walk pedestrian volume splits 50:50 in the sidewalk along the
streets on both directions. The figures show that the existing pedestrian demand is comparatively higher
on the Yonge street corridor and on the other hand the Beecroft Avenue has higher bike demand than
that of others. Pedestrian volume is relatively higher on the east-west minor streets as they feel safer on
those streets where as existing cycling demand is very low on the Yonge street. The reason is because

due to higher operating speed and unsafe condition for cyclist on arterial streets.
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5.5.2 Estimation of Potential Trips
5.5.2.1 Pedestrian Potential Trips

For measuring the pedestrian and cycling potential demand, the existing trip data was considered using
different modes of transportation. From the TTS survey data, the figure illustrates the existing mode
share in the study area. The auto mode share dominates with 61% in total even though the trip distance
is within 1 km, which is walkable. At present, the walking mode share is only 31%, and all other short
auto trips can be converted to make 100% walking trips. However, there might be some exceptional
cases in which people need to use their vehicle for exclusive working purpose, such as, carrying heavy
goods and/or for the movement of older/disable people. Therefore, it could be over estimation, but it

was assumed that anyone can manage to walk up to 1 km regardless of the trip purpose.

6% 0%
2%

31%
51%

10%

= Auto Driver ® Auto Passenger = Walking = Cycling ® Transit ® Schoolbus and others

Figure 5-17: Existing Mode share for evening peak period and trip distance up to 1km

The criteria or assumptions used for the potential pedestrian trip conversion are as below.
e The trips are shorter than <1 km.
e The existing trips are done by Auto driver or Auto Passenger and Taxi.
e Transit trips are not converted to potential pedestrian trip as some part of transit trips are still
required walking to/from the bus/transit stops.
e Existing Walking and Cycling trips are excluded from the potential trip conversion.

e Tollowing these criteria 100% trips by Auto and Taxi users are considered as the potential trips

for the walking trips.
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By using the above criteria, total around 4000 trips can be possible to consider as potential walking trips
in the zone surrounded by the Drewry and Cummer Ave in the North, Highway 401 and natural river
boundary in the South, Bathurst and Bayview in the West and East respectively during evening peak
period (Figure 5-18). Then multiplying the peak hour ratio by 0.6, the total peak hour trip was estimated
approximately 2400 trips. The area within and at the N-W corner of the North York Centre have the
highest potential for the walking trips as the people make most of the short trips (about 700 trips) using
auto. Other than that, the zones along the Yonge St. corridor or mixed use areas are not as potential as
the surrounding residential zones, as they have already making their short trips by walking, cycling or

transit.
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Figure 5-18: Walking potential trips for census zones
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5.5.2.2 Cycling Potential Trips

Current mode shares within 1-5 km trip distance in the study area is depicted in the graph below where
car mode is 75% and walking constitutes about 10% trips. Although there are three subway stations in
the study area, the transit share is only 14%. The existing auto users for the short trips can be potential

for the cycle trips, which is only 1% at present.

The criteria or assumptions used for the potential cycling trip conversion are as below.
e The trip distance is within1-5km or 20-30 min cycling distance.
e The existing modes are mainly Auto driver, Auto passenger and Taxi users.
e Transit trips are not converted to potential pedestrian trip.
e Existing Walking and Cycling trips are excluded.

e Almost 50% trips are considered that could be potential for the cycling.

1%

= Auto Driver ® Auto Passenger = Walking = Cycling = Transit ® Schoolbus and others

Figure 5-19: Existing Mode share for evening peak period and trip distance 1-5 km
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Figure 5-20: Cycling potential trips for census zones

By considering the above criteria, total around 7000 trips can be potentially considered as the cycling
trips in the study area census zones during the evening peak period. Then by multiplying with peak hour
ratio 0.6, the total peak hour trip is estimated that is roughly 4200 trips. However, not all the trips can be
easily considered as the potential trips for bicycle. Assuming that 50% trips from this potential trip

number could be transferred to bicycle mode, the potential network demand was estimated.
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5.5.3 Potential Active Transportation Demand

The total potentials trips were then converted to the potential demand using the ratio of signalized
intersection existing demand within a census zone. For instance, if there are 4 signalized intersections
within a census zone and the percentage of existing demand are 50%, 25%, 15% and 10% respectively
corresponding to the total volume, the potential trips were distributed using the same percentage on the
top of the existing demand. Thus, the potential pedestrian and cycling demand were estimated and
assigned to the network. The estimated potential network demands for pedestrian and cycling are
illustrated in Figure 5-21and Figure 5-22. Pedestrian potential demand is very high on the Yonge street

corridor whereas cycling demand is higher on the Beecroft corridor.
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Figure 5-21: Potential Pedestrian Demand
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Figure 5-22: Potential Cycling Demand

5.6 Evaluate Potential Demand Network Condition

The potential network demand with the existing network facilities were evaluated using the HCM
methodology for pedestrian and bike LOS. Potential pedestrian flow rate per hour was taken into
consideration for measuring the potential pedestrain LOS (PLOS). Pedestrain and Bike LOS calculator
were used to measure level of services based on the HCM method, developed by the League of Illinois
Bicyclist (2017). . As the pedestrian comfortability depends on mostly the sidewalk facilities and
operating speed on the roadway, the collector streets are more comfortable than the arterial streets. So,
Beecroft Rd. and Doris Avenue are having higher level of comfortability, safety and mobility for

pedestrain (
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Figure 5-23).

In contrast, with the higher potential cycling demand and no cycling facilities at all, the BLOS is D for all
the arterial and collector streets which means very uncomfortable and only a few people those are very
strong cyclist can able to bike there. However, some of the local streets having lower operating speed
and parking presents, make the LOS C which is comfortable and safe for the most of the user ( Figure
5-24). Therefore, these streets need to redesign to make more pedestrain and bike friendly environment

so that all means of transportation will get their desired level of service.
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6. EVALUATION OF INFRASTRUCTURE
IMPROVEMENTS

6.1 Review the Roadway Design Guidelines

To accommodate the potential pedestrian and cycling demand on the streets and along the sidewalks, it
is necessary to make some improvements. Several design guidelines have been reviewed to evaluate and
redesign the existing streets emphasizing the active transportation users. For instances, NACTO Urban
Street Design Guide, NACTO Bikeway Design Guide, Ontario Traffic Manual book 18: Cycling
Facilities, TAC Geometric Design Guidelines and City of Toronto Vehicle Lane width guidelines were
used to determine the design parameters. However, the TAC Geometric Design Guidelines (1999) is
more than a decade old and do not account all transportation modes, especially walking and cycling
(Transportation Association of Canada, 2017) (City of Toronto, 2015). Therefore, this study has
considered mostly used design standards and the overall design parameters and standard measures are

summarized in Table 6-1.

For improvement and redesigning of the streets, the total Right-of-way width is being considered fixed
and lane configuration has the minor impact. The existing sidewalk width on most of the section of the
streets are not in compliance with the recent guidelines and vehicle lane width are wider than the actual
lane width proposed in the guidelines (NACTO, 2013) (City of Toronto, 2015). Thus the major
potential improvements include widening sidewalks, introducing bike lanes and reducing lane width. In
addition, many researchers suggest that for vehicle use, the narrow lanes are actually safer than the wider
lanes and the extra space can be easily used for the multimodal road users mobility purposes (Karim,

2015).

51



Table 6-1: Street with Walking and Cycling Facility Design Standards

Street Design Parameters

Complete Street Design Type of Lane
Parameters

VeV R E e | Inner/Through Lane
Curve lane (Left or Right-turn lane)

Shared Curve lane (with Cycling facilities)
Two-way Left turn lane (TWLT)
Bike lane width Shared Roadway with signed bike route

Conventional Bike lane

Separated Bike Lane

Sidewalk Width

Sidewalk zone

Road Type

Major Arterial

Minor Arterial/Collector
Major Arterial

Minor Arterial/Collector
All road type

One Travel lane
Two Travel lane

Adjacent to Parking lane

Marked Buffer
Flexible Bollards
Planters / Concrete Curb
 Median

On-Street Parking
Through Zone
(Residential)
Through Zone
(Commercial Areas)
Building Frontage
Street Furniture/Curb
Zone

Edge/Buffer Zone
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Lane Width
max target
36 32
33 30
36 32
33 30
43 43
32 30
45 43
1.8
20

2.1

3.7

0.9
038

0.9

1.5m Lane + 1.0 m buffer

1.8 m lane + 1.2 m buffer
2.0 m lane + 1.2 m buffer

2.0 m lane + 1.2 m buffer

1.8 m lane + 1.2 m buffer
1.8

0.5
05

0.5

min
28
28
2.8
28
2.8
27
4.0
1.5
1.8

1.5m Lane + 0.5 m buffer

1.5mlane + 0.5 m buffer
1.5mlane + 0.5 m buffer

1.8 m lane + 0.5 m buffer

1.5 m lane + 0.8 m buffer
15

2.5

0.4
04

04



6.2Redesign the Streets for potential multimodal transportaion users

Using the existing cross-sections, recommended redesign for the improvement of different streets is
shown in the following figures. Improvement potentials for only arterial and collector streets are
summarized here. Firstly, based on the high potential for active mode users especially cycling,
Beecroft Rd is recommended to have a bike lane on both sides of the streets. The proposed design
has also sidewalk width 2.1m both side instead of 1.5m, reducing the lane width to the standard using
the guidelines. The existing parking lane which is more than 4m width is converted to the standard

parking lane width of 3m.
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Figure 6-1: Existing Cross-section of Beecroft Rd at Sheppard Ave. W (Looking North)
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Figure 6-2: Recommended Cross-section of Beecroft Rd at Sheppard Ave. W (Looking North)
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The existing Yonge street segment has seven lanes in total for both direction at the intersections,
with only 1.8m sidewalk and no trees or buffer present (Figure 6-3). As the posted speed is high 50
km/hr and with hihger Average Daily Traffic (ADT), a dedicated/protected cycle track is proposed
in this street based on the OTM guidelines. The increased sidewalk width and trees zone are

provided in order to make the street more pedestrian friendly also.

However, the total number of lane is reduced to five, which means two through lane is reduced from
both direction of the street. Having convertion of all short trips and making streets for more
pedestrian and cycle friendly, it is resonable to assume that the number of car traffic demand would
be lower significantly. Moreover, according to the multimodal LOS guidelines auto mode needs to be

LOS E which would be possible to achieve with lower traffic volume.
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Figure 6-3: Existing Cross-section of Yonge Street at Sheppard Ave. (Looking North)
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Figure 6-4: Recommended Cross-section of Yonge Street at Sheppard Ave. (Looking North)
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The Doris Ave. has two lanes on both direction with one parking lane and the sidewalk width is only
1.5m. Moreover, the lane width is also higher than the standard target width. A conventional bike
lane with buffer has been proposed on both directions and tree zone is proposed to create safe and

comfortable environment for the pedestrians and bike users.
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Figure 6-5: Existing Cross-section of Doris Ave. at Sheppard Ave. E (Looking North)
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Figure 6-6: Existing Cross-section of Doris Ave. at Sheppard Ave. E (Looking North)
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The East-West collector streets are Church Street and Park Home Ave, where the operating speed
and ADT are lower than that in the north-south streets. Unlike the north-south streets, the existing
condition of these streets is more pedestrian friendly, such as, wider sidewalk and boulevard with
trees (Fignre 6-7). As the cycling demand is lower on those streets, shared bike lane has been proposed
in one side of the street. A new bike lane has been proposed on Park Home Ave as the existing right-

of-way permits.
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Figure 6-7: Existing Cross-section of Church St. at Doris Ave. (Looking West)

—
el
-~
173
‘l
1.8m 1.5m 32m 32m 3m 4.3m 5 3m 2.1m
Sidewalk Turn lane Turn lane Drive lane Sharrow Planting strip Sidewalk

Figure 6-8: Recommended Cross-section of Church St. at Doris Ave. (Looking West)
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Figure 6-9: Existing Cross-section of Park Home Ave. at Beecroft Rd. (Looking East)
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Figure 6-10: Recommended Cross-section of Park Home Ave. at Beecroft Rd. (Looking East)

The overall evaluation on performance of the streets with different links for pedestrians and bikes
are summarized in Table 6-2. As it has been mentioned eatlier that most of the streets segments are
within the 600m catchment areas of rapid transit stations or 300m catchment area of schools, which
are high generator for the active modes of transportation. Therefore, the desired LOS for pedestrian
is LOS A and Bike is LOS B. However, after all the improvement/redesign, it is possible to achieve
pedestrian LOS C in the arterial streets and LOS B in the collector streets. Since, Yonge Street has
still high auto uses and operating speed, it is not possible to improve to the desired level. The best
way to improve the quality is possible by incorporating traffic calming measures, such as, reducing
the speeds from the current posted speeds. By reducing the speed limit to 30 km/hr, it would be

possible to achieve their desired/target LOS A and B respectively for pedestrian and cycling.

57



Table 6-2: Pedestrian and Bike Level of Service in different scenario

Potential -
Existing Condition Desired Performance after

Scenario Performance Improvement
PLOS BLOS
Street Corridor Street Existing | Existing | with with Desired | Desired | PLOS BLOS
Direction Type Potential | Potential | PLOS BLOS | Achieved | Achieved
Demand | Demand
Finch-
Kempford g D “
Kempford-
Churchil & D “ c
hurchill-
Beecroft Road  Collector :
Ellerslie-Park
H c D c
ome
Park Home-
Elmhurst € D “ &
Elmhurst-
North - Sheppard ¢ ° “ ¢
South Finch-
Streets Kempford 2 Y L “ e e
Kempford-
Churchil > . . “ £ E
| Churchill-Park D b D “ c c
Yonge Street el ML
Arterial ~ Park Home-
D D D c Cc
Elmwood
Elmwood-
Elmhurst X D D “ & &
Elmhurst-
Sheppard P 0 “ ¢ ¢
Doris Avenue Collector  Finch-Byng c D “




Street
Direction

East-
West
Street

Corridor

Finch Ave

Churchill/Church

Park
Home/Empress

Sheppard

Major
Arterial

Collector

Collector

Major
Arterial

Byng-Church
Church-
Empress
Empress-
Holywood
Holywood-
Greenfield
Greenfield-
Sheppard
Beecroft -
Yonge
Yonge-Doris
Beecroft -
Yonge
Yonge-Doris
Beecroft -
Yonge
Yonge-Doris
Beecroft -
Yonge
Yonge-Doris

Existing Condition

Existing | Existing

C D
C D
C D

C
C
C
D
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Desired
Performance

Desired | PLOS BLOS
BLOS Achieved | Achieved

Desired
PLOS

Performance after
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7. CONCLUSIONS

This study highlights the importance of a comprehensive methodology to address active
transportation potential demand and evaluation of its infrastructure. This study has developed an
integrated methodology framework for the assessment of the infrastructure requirements and quality
for guiding the planners and engineers. Different quantitative methods recently developed by various
researchers have been used in developing this method. The integrated method developed in this
study has been successfully applied in the case study for evaluating the potential of walking and
cycling. Eventually, a new street design has been recommended to improve livability of the area

residents and visitors mobility choices.

Due to unavailability of sufficient walking and cycling count data, in some steps, this study had to
rely on only signalized intersection volume data and some mid-block data on Yonge Streets to verify
the sidewalk demand. However, the accuracy would be even better if all street segment pedestrian
and cycling count data are available. Moreover, the study assumes that the potential trips are
distributed as per signalized intersection under existing demand conditions and proportions. When
trips from auto modes are converted to estimate distribution of active transportation trips potential,

it could be impacted by different pattern and bahaviour.
Although the study considered connectivity, comfortability, convenience of the active transportation

mode; safety analysis using crash statistics is another essential factor that needs to be considered in

future studies to improve the proposed active transportation evaluation framework.
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APPENDIX A: TRAFFIC VOLUME DATA

"]m .I.nnnmn City of Toronto - Traffic Safety Unit

Turming Movement Count Summary Report

Survey Date: 2016-May-18 (Wednesday)
SHEPPARD AVE AT YONGE ST (PX 125) .
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:30:09:30 CAR 1,263 155 1,085 362 1602 1,102 87 679 337 1,113 1,521 61 923 23 1,007 935 261 757 81 1098 N 376 1 0
: ) TRK 38 8 29 " 48 29 2 16 4 22 35 2 26 2 30 22 5 12 7 24 s 215 2 0
AM PEAK BUS 17 0 15 1 16 10 1 9 1 11 15 0 14 1 15 10 o 9 1 10 E 439 0 0
w222 0 0

TOTAL 1,318 163 1,129 374 1,666 1,141 100 704 342 1,146 1,571 63 963 26 1,052 967 266 778 89 1,133
55047550 CAR 1,193 184 1016 242 1,442 1117 91 769 272, 1,132 1,648 106 1,092 55 1,253 1132 284 893 86 1263 N 540 2 0
S TRK 15 3 14 2 19 8 1 6 10 1T 22 0 10 3 13 25 2. 19 ] 21 S 242 3 0
PM PEAK BUS 22 0 22 0 22 12 0 12 2 14 21 0 19 0 19 7 0 7 0 4 E 821 1 0
w288 0 0

TOTAL 1,230 187 1,052 244 1,483 1,137 92 787 284 1,163 1,691 106 1,121 58 1,285 1,164 286 919 86 1,291
SFER CAR 1.120 149 937 245 1,331 847 75 498 208 781 1618 104 1113 67 1,284 850 297 634 108 1038 N 399 1 0
AVG TRK 36 6 30 8 44 22 1 10 10 21 58 4 36 2 42 26 12 18 5 3B s 266 1 0
BUS 11 0 10 3} 10 6 3} 6 1 7 14 0 13 0 13 6 o 6 1 7 E 58 0 0
W 265 0 0

TOTAL 1,167 158 977 253 1,385 875 76 514 219 809 1,690 108 1,162 69 1,339 882 309 658 114 1,081
T, CAR 2,498 334 2154 607 3095 1992 179 1,275 548 2,002 3,082 110 2,007 55 2172 1908 527 1519 165 2211 N 720 1 [
Rl TRK 57 12 47 AT 76 46 2 25 1" 38 69 4 49 4 57 37 9 21 8 38 S 395 3 0
2 HR AM BUS 38 1 36 1 38 18 1 17 1 19 33 0 32 1 33 18 o 16 1 17 E 821 0 0
W 39 0 0

TOTAL. 2,593 347 2,237 625 3,209 2,056 182 1317 560 2,059 3,184 114 2,088 60 2,262 1963 536 1,556 174 2,266
Gai0A8 CAR 2512 419 2177 509 3105 2206 153 1,529 490 2,172 2,878 168 1,907 83 2,158 2160 481 1,658 182 2321 N 1,150 4 0
Rt TRK 27 S5 25 2 32 22 2 19 18 39 46 1 25 3 29 33 3 25 [} 28 s 522 74 0
2 HRPM BUS 38 0 38 0 38 18 0 18 2 20 37 0 35 0 35 11 o 11 0 1 E 1,606 2 0
W 596 0 0

TOTAL: 2,577 424 2240 511 3175 2,246 155 1,566 510 2,231 2,961 169 1,967 86 2,222 2,204 484 1694 182 2360
07:30-18:00 CAR 9,486 1,349 8,079 2,094 11522 7,582 630 4,796 1870 7,296 12,431 692 8366 407 9,465 7469 2195 5713 777 8685 N 3467 0
Rt TRK 226 40 192 49 281 153 7 84 70 161 348 20 218 15 253 172 60 117 27 204 s 1,980 14 0
8 HR SUM BUS 17 2 113 1 116 60 1 59 5 65 122 o M7 2 119 53 0 49 3 52 E 4759 3 0
W 2,051 0 0

TOTAL: 9,829 1,391 8,384 2,144 11919 7,795 638 4,939 1945 7522 12,901 712 8701 424 9,837 7,694 2,255 5879 807 8941

Total 8 Hour Vehicle Volume: 38,219 Total 8 Hour Bicycle Volume: 26 Total 8 Hour Intersection Volume: 38,245
Comment:

Page 1 of 1 Printed On: 23 Nov, 2016 12:29:.07PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2016-May-18 (Wednesday)
EMPRESS AVE AT PARK HOME AVE & YONGE ST (PX 126) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:18.08:16 CAR an 109 891 75 1,075 294 446 130 39 215 884 89 767 188 1,044 537 78 240 34 352 N 114 1 0
U TRK 22 2 20 1 23 3 1 1 2 4 30 1 28 1 30 3 0 0 1 1 s 24 2 0
AM PEAK BUS 22 0 22 0 22 0 0 0 0 0 16 0 16 0 16 0 0 0 0 0 F 519 1 0
w437 1 0

TOTAL: 1,015 111 933 76 1,120 297 47 131 a1 219 930 90 811 189 1,090 540 78 240 35 353
CAR 1,263 71 1,156 109 1,336 447 57 264 7T 398 821 74 672 90 836 357 72 196 50 318 N 208 5 0
16:4501743 TRK 25 0 24 1 25 3 1 2 0 3 12 0 11 1 12 3 1 2 0 3 8§ 342 2 0
PMPEAK BUS 15 0 15 Q0 15 0 0 0 0 0 19 0 19 1 20 1 0 0 0 0 E 1,020 0 0
w521 0 0

TOTAL. 1,303 71 1,195 110 1,376 450 58 266 77 401 852 74 702 92 868 361 73 198 50 321
OFF HR CAR 963 67 873 64 1,004 203 37 84 7" 192 1,046 55 906 53 1,014 230 69 110 53 232 N 174 2 0
AVG TRK 33 2 32 2 36 4 1 1 3 5 38 1 34 2 37 5 1 1 0 2 s 328 1 0
BUS 10 1 10 0 11 0 0 ] 0 0 11 0 1" 0 11 1 0 [¢] 0 0 E 506 0 0
w 370 1 0

TOTAL: 1,006 70 915 66 1,051 207 38 85 74 197 1,095 56 951 55 1,062 236 70 1 53 234
CAR 1,767 212 1,632 121 1,965 525 77 246 92 415 1,844 158 1,588 357 2,103 986 164 M7 58 639 N 194 3 0
97:30-09:30 TRK 45 2 43 4 49 7 1 2 Z 5 53 1 51 2 54 4 0 0 1 1 S 385 3 0
2 HR AM BUS 40 0 40 0 40 0 0 ] 0 0 34 0 34 0 34 0 0 0 0 0 E 792 2 0
W 768 2 0

TOTAL. 1,852 214 1,715 12§ 2,054 532 78 248 94 420 1,931 159 1,673 359 2,191 990 164 417 59 640
6:00-18:0 CAR 2,375 137 2175 202 2514 836 99 510 158 767 1,762 124 1,452 152 1,728 671 152 382 101 635 N 389 7 0
fe gl TRK 39 1 37 4 42 8 2 0 4 24 2 23 2 27 5 1 2 0 3 s 657 9 0
2HRPM BUS 36 0 36 0 36 0 0 o 0 0 43 0 43 1 44 1 0 o 0 0 E 1713 0 0
w977 0 0

TOTAL: 2,450 138 2,248 206 2,592 844 101 512 158 771 1829 126 1,518 185 1,799 677 153 384 101 638
0753018100 CAR 7,994 615 7,300 578 8,493 2173 322 1,092 535 1,949 7789 503 6663 721 7,887 2575 591 1,239 372 2202 N 1,280 17 0
U TRK 215 12 207 15 234 30 6 9 13 28 226 6 210 12 228 30 3 6 2 11 S 2354 16 0
8 HR SUM BUS 117 3 17 0 120 0 0 (] 0 0 121 0 121 1 122 4 0 0 0 0 E 4529 2 0
W 3,224 4 0

TOTAL: 8,326 630 7,624 593 8,847 2,203 328 1,101 548 1,977 8,136 509 6,994 734 8,237 2,609 594 1,245 374 2213

Total 8 Hour Vehicle Volume: 21,274 Total 8 Hour Bicycle Volume: 39 Total 8 Hour Intersection Volume: 21,313
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:02:23PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2016-May-18 (Wednesday)
CHURCH AVE AT CHURCHILL AVE & YONGE ST (PX 127) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:18.08:16 CAR 939 37 807 7 915 268 70 135 38 243 1,344 62 1,200 55 1,317 263 106 171 62 339 N 115 1 0
U TRK 28 0 27 0 27 1 0 (] 1 1 38 1 36 0 37 2 1 2 1 4 S 58 1 0
AM PEAK BUS 22 0 22 1 23 1 0 0 0 0 16 0 16 1 17 1 0 0 0 0 F 174 0 0
w140 2 0

TOTAL: 989 37 856 72 965 270 70 135 39 244 1,398 63 1,252 56 1,371 266 107 173 63 343
CAR 1,255 38 1,139 85 1,262 368 59 225 29 313 884 58 783 46 887 308 72 224 57 353 N 157 0 0
16:30:47:30 TRK 18 0 17 1 18 3 4] 2 1 3 18 0 16 o] 16 0 2 0 1 3 8 M2 0 0
PMPEAK BUS 16 0 16 Q0 16 0 0 0 0 0 20 0 20 o] 20 0 0 0 0 0 E 450 0 0
w192 0 0

TOTAL: 1,289 38 1,172 86 1,296 371 59 227 30 316 923 58 819 46 923 308 74 224 58 356
OFF HR CAR 973 26 869 30 925 158 52 a4 29 158 1,039 51 956 40 1,047 148 54 82 52 188 N 157 2 0
AVG TRK 33 2 32 1 35 3 1 (o] 2 3 38 2 34 1 37 5 2 2 0 4 S 74 1 0
BUS 10 0 10 0 10 0 0 ] 0 0 11 0 1" 0 11 0 0 [¢] 0 0 E 275 0 0
w144 0 0

TOTAL: 1,016 28 911 31 970 161 53 77 31 161 1,088 53 1,001 41 1,095 153 56 84 52 192
CAR 1,732 62 1,516 102 1,680 466 111 239 64 414 2564 125 2,298 103 2526 477 202 312 105 619 N 161 3 0
97:30-09:30 TRK 52 2 45 0 47 3 4 1 3 8 60 2 55 1 58 T 2 4 3 9 8 93 2 0
2 HR AM BUS 40 0 40 1 41 2 0 1 0 1 33 0 33 1 34 1 0 0 0 0 E 270 0 0
w 218 2 0

TOTAL. 1,824 64 1,601 103 1,768 471 15 241 67 423 2,657 127 2,386 105 2,618 485 204 316 108 628
6:00-18:0 CAR 2,333 79 2,111 151 2,341 668 114 412 54 580 1,889 105 1,706 105 1916 599 129 415 108 652 N 292 1 0
fe gl TRK 35 1 34 2 37 6 0 4 2 6 31 0 26 0 26 1 3 0 1 4 S 256 3 0
2HRPM BUS 38 0 38 1 39 1 0 o 0 0 44 0 44 ] 44 0 0 o 0 0 E 92 0 0
w 365 0 0

TOTAL: 2,406 80 2,183 154 2417 675 114 416 56 586 1,964 105 1,776 105 1,986 600 132 415 109 656
0753018100 CAR 7,956 246 7,101 371 7718 1,764 433 960 235 1628 8,607 433 7,827 368 8,628 1670 545 1056 422 2023 N 1,079 10 0
R TRK 218 10 205 6 221 23 8 6 1 25 241 11 218 3 232 24 12 11 5 28 S 642 8 0
8 HR SUM BUS 117 0 116 2 118 3 1 1 0 2 122 0 122 1 123 1 0 0 0 0 E 2283 1 0
w 1,160 2 0

TOTAL: 8,291 256 7,422 379 8,057 1,790 442 967 246 1,655 8,970 444 8,167 372 8,983 1,695 557 1,067 427 2,051

Total 8 Hour Vehicle Volume: 20,746 Total 8 Hour Bicycle Volume: 21 Total 8 Hour Intersection Volume: 20,767
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 3:58:52PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2014-May-07 (Wednesday)
FINCH AVE AT YONGE ST (PX 128) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

ORABI9HE CAR 1,041 93 835 73 1,001 660 97 504 95 696 1,325 83 1,126 152 1,361 983 104 738 109 951 N 244 3 0
T TRK 27 5 20 1 26 12 4 9 2 15 36 2 27 6 35 22 T 11 3 21 s 130 0 0
AM PEAK BUS 19 0 19 3 22 32 0 29 1 30 15 0 14 1 15 33 0 32 0 32 F 716 0 0
w555 0 0

TOTAL: 1,087 98 874 77 1,049 704 101 542 98 741 1,376 85 1,167 159 1.411 1,038 111 781 112 1,004
CAR 1,201 106 1,002 93 1,201 894 86 690 82 858 1,102 111 923 131 1,165 842 97 605 113 815 N 334 3 0
17:00:15:00 TRK 13 5 8 1 14 ] 3 6 0 9 12 0 ] 1 10 11 3 5 2 10 s 367 0 0
PMPEAK BUS 10 0 9 3 12 20 0 17 0 17 17 0 17 o] 17 13 0 13 1 14 E 862 0 0
W 965 0 0

TOTAL: 1,224 111 1,019 97 1,227 921 89 713 82 884 1,131 111 949 132 1,192 866 100 623 116 839
OFF HR CAR 1,036 109 795 69 973 567 116 423 128 667 1,078 75 855 115 1,045 654 95 430 125 650 N 216 2 0
AVG TRK 35 4 28 2 34 16 4 10 5 19 31 4 23 4 31 22 3 14 3 20 s 178 2 0
BUS 7 0 7 3 10 19 0 16 0 16 8 0 8 1 9 16 0 15 0 15 F 420 1 0
w503 0 0

TOTAL: 1,078 113 830 74 1,017 602 120 449 133 702 1,117 79 886 120 1,085 692 98 459 128 685
CAR 1,966 198 1,531 128 1,857 1,254 206 954 172 1,332 2465 172 2,096 272 2,540 1,882 197 1,412 229 1838 N 430 4 0
97:30-09:30 TRK 55 6 44 5 85 33 7 23 4 34 60 5 47 1" 63 36 9 19 4 32 s 233 0 0
2 HR AM BUS 36 0 35 5 40 60 1 55 1 57 30 0 29 3 32 65 0 62 0 62 E 1423 1 0
W 967 0 0

TOTAL. 2,057 204 1,610 138 1,952 1,347 214 1,032 177 1423 2,585 177 2,172 286 2,635 1,983 206 1,493 233 1,932
6:00-18:0 CAR 2,419 229 1,989 169 2,387 1,696 171 1,314 157 1642 2,098 213 1,760 233 2,206 1,646 181 1,184 259 1624 N 652 7 0
fe gl TRK 31 8 21 1 30 15 5 12 0 17 26 2 22 2 26 22 4 12 S5 21 S 700 2 0
2HRPM BUS 26 0 22 4 26 43 1 39 0 40 40 0 40 ] 40 32 0 32 3 35 E 1572 1 0
W 1,785 1 0

TOTAL: 2,476 237 2,032 174 2443 1,754 177 1,365 157 1,699 2,164 215 1,822 235 2,272 1,700 185 1,228 267 1,680
0753018100 CAR 8,529 864 6,698 574 8136 5218 842 3,958 840 5640 8874 686 7,275 964 8925 6,142 758 4314 989 6062 N 1944 17 0
R TRK 224 28 177 13 218 109 28 73 24 125 208 23 161 30 214 144 23 86 19 128 s 1646 8 0
8 HR SUM BUS 90 0 84 19 103 177 3 158 1 162 101 0 100 8 108 162 0 154 3 157 E 4675 5 0
W 4,762 1 0

TOTAL: 8,843 892 6,959 606 8,457 5,504 873 4,189 865 5,927 9,183 709 7,536 1,002 9,247 6,448 782 4,554 1,011 6,347

Total 8 Hour Vehicle Volume: 29,978 Total 8 Hour Bicycle Volume: 31 Total 8 Hour Intersection Volume: 30,009
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 3:55:05PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2012-Jul-04 (Wednesday)
ELMWOOD AVE AT NORTH YORK BLVD & YONGE ST (PX 1099) .
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

08:00:08:00 CAR 1,247 165 1,058 31 1,254 148 79 40 36 155 1,774 77 1,808 48 1,733 254 130 41 110 281 N 107 [ 0
Rt TRK 56 1 49 0 50 0 7 (] 5 12 69 0 64 0 64 1 0 0 0 0 s 162 0 0
AM PEAK BUS 29 0 29 0 29 0 0 0 0 0 13 0 13 0 13 0 0 0 0 0 F 146 0 0
w472 0 0

TOTAL: 1,332 166 1,136 31 1,333 148 86 40 a1 167 1,856 77 1,685 48 1,810 255 130 41 110 281
CAR 1,625 71 1,301 127 1,499 361 170 99 185 454 1186 135 826 82 1,043 415 175 262 154 591 N 141 0 0
16:4501743 TRK 64 1 61 0 62 2 2 2 2 6 61 0 59 o] 59 10 0 2] 1 10 s 286 0 0
PMPEAK BUS 43 0 43 Q0 43 0 0 0 0 0 30 0 30 o] 30 0 0 0 0 0 E 232 0 0
W 697 0 0

TOTAL. 1,732 72 1405 127 1,604 363 172 101 187 460 1,277 135 915 82 1,132 425 175 271 155 601
OFF HR CAR 1,375 131 1,214 44 1,389 160 69 39 7" 179 1,051 77 843 65 985 333 137 137 92 366 N 139 0 0
AVG TRK ! 2 70 1 73 2 1 1 1 3 57 0 56 0 56 2 0 0 0 0 s 206 0 0
BUS 19 0 19 0 19 0 0 ] 0 0 18 0 18 0 18 0 0 [¢] 0 0 E 246 0 0
w451 0 0

TOTAL: 1,465 133 1,303 45 1,481 162 70 40 72 182 1,126 77 917 65 1,059 335 137 137 92 366
CAR 2,502 311 2,114 60 2,485 250 153 79 70 302 3394 111 3,065 70 3,246 493 259 112 235 606 N 175 0 0
07:30°:09:30 TRK 114 2 103 1 106 2 11 1 13 25 130 0 117 0 117 2 0 0 0 0 s 329 0 0
2 HR AM BUS 60 0 60 0 60 0 0 ] 0 0 31 0 31 0 31 0 0 0 0 0 E 287 0 0
w961 0 0

TOTAL. 2,676 313 2,277 61 2,651 252 164 80 83 327 3,585 111 3,213 70 3,394 495 259 112 235 606
6:00-18:0 CAR 3,126 120 2,525 217 2,862 697 293 196 331 820 2301 284 1,654 164 2,102 718 316 434 308 1058 N 315 0 0
fe gl TRK 116 2 106 1 109 3 6 2 5 13 120 0 114 0 114 16 1 14 4 19 s 544 0 0
2HRPM BUS 85 0 82 0 82 0 0 o 0 0 57 0 57 ] 57 0 0 o 3 3 E 455 0 0
W 1,236 0 0

TOTAL: 3,327 122 2,713 218 3,053 700 299 198 336 833 2478 284 1825 164 2,273 734 317 448 315 1,080
0753018100 CAR 11,128 953 9,496 451 10,800 1,583 721 430 686 1,837 9901 702 8,001 4894 9,287 2,539 1124 1,092 911 3127 N 1,047 0 0
U TRK 515 10 490 5 505 10 21 5 22 48 476 0 453 4] 453 24 1 14 4 19 s 1,697 0 0
8 HR SUM BUS 220 o 217 0 217 0 0 (] 0 0 159 0 159 0 159 0 0 0 3 3 E 1726 0 0
W 4,002 0 0

TOTAL: 11,863 963 10,203 456 11,622 1,593 742 435 708 1,885 10,536 702 8,703 494 9,899 2,563 1,125 1,106 918 3,149

Total 8 Hour Vehicle Volume: 26,555 Total 8 Hour Bicycle Volume: 0 Total 8 Hour Intersection Volume: 26,555
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:07:05PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2016-May-18 (Wednesday)
ELMHURST AVE AT GREENFIELD AVE & YONGE ST (PX 1100) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other

R —— CAR 930 64 831 153 1,048 276 24 81 34 139 1,010 42 749 65 856 223 227 94 LS 396 N 259 [ 0
Rt TRK 18 0 14 4 18 6 0 2 0 2 28 0 25 1 26 2 3 1 4 8 s 179 0 0
AM PEAK BUS 19 0 19 1 20 1 0 0 0 0 18 0 18 0 18 0 0 0 0 0 F 606 0 0
w308 1 0

TOTAL: 967 64 864 158 1,086 283 24 83 34 141 1,056 42 792 66 900 225 230 95 79 404
CAR 1,158 28 1,063 69 1,160 202 41 86 66 193 1129 47 850 54 951 164 213 82 54 349 N 345 5 0
16:00:47:00 TRK 16 0 12 2 14 3 1 ] 0 1 14 1 13 1 15 1 1 0 3 4 s 367 2 0
PMPEAK BUS 22 0 22 Q0 22 0 0 0 0 0 23 0 23 o] 23 0 0 0 0 0 E 805 0 0
w520 0 0

TOTAL. 1,196 28 1,097 71 1,196 205 42 86 66 194 1,166 48 886 55 989 165 214 82 57 353
OFF HR CAR 1,021 47 944 76 1,067 139 27 29 69 125 1,210 34 995 68 1,097 151 146 36 50 232 N 349 2 0
AVG TRK 34 1 31 5 37 8 1 1 1 3 41 2 37 2 41 4 3 1 2 6 S 29 1 0
BUS 10 0 10 0 10 0 0 ] 0 0 13 0 13 0 13 0 0 [¢] 0 0 E 670 0 0
w 530 1 0

TOTAL: 1,065 438 985 81 1,114 147 28 30 70 128 1,264 36 1,045 70 1,151 155 149 37 52 238
CAR 1,897 134 1,718 258 2110 512 49 172 80 301 1,868 82 1,375 133 1,590 433 413 166 130 709 N 505 0 0
97:30-09:30 TRK 48 1 42 7 50 9 0 2 1 3 56 0 51 5 56 9 4 3 6 13 s 359 1 0
2 HR AM BUS 38 0 38 1 39 1 0 ] 0 0 33 0 33 0 33 0 0 0 0 0 E 1,080 0 0
W 661 2 0

TOTAL. 1,983 135 1,798 266 2,199 522 43 174 81 304 1,957 82 1,459 138 1,679 442 417 169 136 722
6:00-18:0 CAR 2,376 65 2,205 1# 241 384 72 160 122 354 1,906 83 1,347 105 1,535 353 437 183 99 719 N 706 8 0
fe gl TRK 32 0 28 2 30 6 1 1 0 2 25 3 22 1 26 1 3 0 3 6 S 653 3 0
2HRPM BUS 36 0 36 0 36 0 0 o 0 0 38 0 38 ] 38 0 0 o 0 0 FE 1788 2 0
w 1,038 0 0

TOTAL: 2,444 65 2,269 143 2,477 390 73 161 122 356 1,969 86 1,407 106 1,599 354 440 183 102 725
0753018100 CAR 8,359 388 7,700 701 8,789 1,447 230 446 477 1,153 8613 300 6,703 509 7512 1,389 1,433 492 429 2354 N 2,607 15 0
R TRK 214 3 195 27 225 42 3 6 6 15 242 9 219 15 243 25 17 Y/ 16 40 s 2191 6 0
8 HR SUM BUS 116 0 115 1 116 2 1 1 0 2 122 0 122 0 122 0 0 0 0 0 E 5548 3 0
W 3,820 4 0

TOTAL: 8,689 391 8,010 729 9,130 1,491 234 453 483 1,170 8,977 309 7,044 524 7,877 1,414 1,450 499 445 2394

Total 8 Hour Vehicle Volume: 20,571 Total 8 Hour Bicycle Volume: 28 Total 8 Hour Intersection Volume: 20,599
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:09:55PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2014-Apr-14 (Monday)
KEMPFORD BLVD AT YONGE ST (PX 1101) .
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08:00:08:00 CAR 991 57 953 Q0 1,010 0 38 o] 32 70 1,191 0 1,159 76 1,235 133 0 o] 0 0 N 28 0
Rt TRK 28 1 27 0 28 0 1 (] 1 2 27 0 26 1 27 2 0 0 0 0 s 25 4 0
AM PEAK BUS 25 0 25 0 25 0 0 0 0 0 25 0 25 2 2% 2 0 0 0 0 F 0 1 0
w14 0 0
TOTAL: 1,044 58 1,005 0 1,063 0 39 0 33 72 1,243 0 1,210 79 1,289 137 0 0 0 0
CAR 1,315 53 1,281 0 1,334 0 34 0 39 73 920 0 881 55 936 108 0 o 0 0 N 88 2 0
17:00:15:00 TRK 1" 1 11 0 12 0 4] ] 1 1 7 0 6 o] 6 1 0 0 0 0 s 7 2 0
PMPEAK BUS 13 0 13 Q0 13 0 0 0 0 0 18 0 18 o] 18 0 0 0 0 0 E 4] 0 0
W 200 0 0
TOTAL. 1,339 54 1,305 [] 1,359 0 34 [] 40 74 945 0 905 55 960 109 [] 0 0 []
OFF HR CAR 1,000 3/ 972 0 1,008 1 28 1 36 65 950 0 914 46 960 82 0 0 0 0 N 43 1 0
AVG TRK 33 0 33 0 33 0 0 (o] 0 0 31 0 31 0 31 0 0 0 0 0 s 35 2 0
BUS 9 0 9 1 10 1 0 ] 0 0 11 0 1" 0 11 0 0 [¢] 0 0 E 4] 1 0
w118 0 0
TOTAL: 1,042 36 1,014 1 1,051 2 28 1 36 65 992 0 956 46 1,002 82 [] 0 0 []
CAR 1,868 94 1,797 0 1,891 0 71 (] 70 141 2,233 0 2,163 126 2,289 220 0 0 0 0 N 66 6 0
97:30-09:30 TRK 54 5 53 0 58 0 1 0 Z 3 59 0 57 1 58 6 0 0 0 0 s 49 6 0
2 HR AM BUS 48 1 47 0 43 0 1 ] 0 1 44 0 44 3 47 4 0 0 0 0 E ] 2 0
W 249 0 0
TOTAL. 1,970 100 1,897 0 1,997 0 73 0 72 145 2,336 0 2,264 130 2,394 230 0 0 ] 0
6:00-18:0 CAR 2,564 103 2,493 0 2,596 0 7 0 83 154 1,757 0 1674 116 1,790 219 0 0 0 0 N 152 4 0
fe gl TRK 25 1 25 0 26 0 0 0 2 2 14 0 12 1 13 2 0 0 0 0 s 120 3 0
2HRPM BUS 29 0 29 0 29 0 0 o 0 0 41 0 a1 1 42 1 0 o 0 0 FE ] 0 0
w 374 0 0
TOTAL: 2,618 104 2,547 0 2,651 0 71 (] 85 156 1,812 0 1727 118 1,845 222 [1} 0 0 [}
0753018100 CAR 8,434 339 8,179 0 8518 2 255 2 295 552 7,786 0 7,491 426 7917 765 0 ] 0 0 N 39 13 0
Rl TRK 213 7 21 0 218 ] 2 ] 5 7 197 0 192 3 195 10 0 0 0 0 s 308 15 0
8 HR SUM BUS 111 1 110 2 113 2 1 (] 0 1 129 0 129 4 133 5 0 0 0 0 E 9] 5 0
W 1,095 0 0
TOTAL: 8,758 347 8,500 2 8849 4 258 2 300 560 8,112 0 7,812 433 8,245 780 0 0 0 0
Total 8 Hour Vehicle Volume: 17,654 Total 8 Hour Bicycle Volume: 33 Total 8 Hour Intersection Volume: 17,687
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 3:56:17PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-13 (Monday)
DORIS AVE AT SHEPPARD AVE (PX 1200) .
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08:00:08:00 CAR 644 0 0 Q0 0 1,257 223 762 0 985 0 495 0 139 634 1,160 0 1,021 421 1442 N 484 2 0
Rt TRK 10 0 0 0 0 28 7 28 0 35 0 0 0 1 1 30 0 29 3 32 s 0 0 0
AM PEAK BUS 2 0 0 0 0 8 1 T 0 8 0 1 0 1 2 6 0 5 1 6 F 0 5 0
w322 4 0
TOTAL: 656 0 0 0 0 1,293 231 797 0 1,028 0 49 0 141 637 1,196 0 1,055 425 1480
CAR 467 0 0 0 0 1,893 160 1,186 0 1346 0 807 0 202 1,009 1,226 0 1,024 307 1,331 N 393 0 0
16:4501743 TRK 3 0 0 0 0 13 1 7 0 8 0 6 0 2 8 17 0 15 2 7 g ] 0 0
PMPEAK BUS 0 0 0 Q0 0 7 0 6 0 6 0 1 0 1 2 74 0 6 0 6 E 4] 3 0
W 350 8 [¢]
TOTAL: 470 0 0 0 0 2,013 161 1,199 0 1,360 0 814 0 205 1,019 1,250 0 1,045 309 1,354
OFF HR CAR 312 0 0 0 0 1,019 123 730 0 853 0 289 0 103 392 869 0 766 189 956 N 262 1 0
AVG TRK 4 0 0 0 0 29 2 24 0 26 0 5 0 3 8 43 0 40 2 42 s (] 0 0
BUS 0 0 0 0 0 T 0 6 0 6 0 1 0 1 2 6 0 5 0 5 F 4] 2 0
w461 3 0
TOTAL: 316 0 [] 0 0 1,065 125 760 0 885 0 295 0 107 402 918 [] 811 191 1,002
CAR 1174 0 0 0 0 2,264 420 1,405 0 1825 0 859 0 232 1,081 2,153 0 1,921 754 2675 N 781 5 0
97:30-09:30 TRK 15 0 0 0 0 61 7 56 0 63 0 5 0 2 7 57 0 55 8 63 S o 0 0
2 HR AM BUS 3 0 0 0 0 18 1 15 0 16 0 3 0 1 4 15 0 14 2 16 E ] 7 0
W 564 5 0
TOTAL: 1,192 0 0 0 0 2,343 428 1,476 0 1,904 0 867 0 235 1,102 2,225 0 1990 764 2,754
6:00-18:0 CAR o4 0 0 0 0 3,749 340 2,244 0 2584 0 1,505 0 357 1,862 2,318 0 1,961 601 2562 N 749 2 0
fe gl TRK 4 0 0 0 0 31 1 22 0 23 0 9 0 5 14 38 0 33 3 36 S 0 0
2HRPM BUS 1 0 0 0 0 17 0 16 0 16 0 1 0 2 3 15 0 13 1 14 E ] 7 0
w697 12 0
TOTAL: 946 0 [] 0 0 3,797 341 2,282 0 2623 0 1,515 0 364 1,879 2,371 0 2007 605 2612
0753018100 CAR 3,362 0 0 0 0 10,088 1,251 6,568 0 7819 0 3,520 0 999 4519 7,945 0 6946 2111 9057 N 2579 12 0
R TRK 34 0 0 0 0 209 16 174 0 190 0 35 0 17 52 266 0 249 18 267 S [ 0 0
8 HR SUM BUS 6 0 0 0 0 60 2 54 0 56 0 6 0 5 1 50 0 45 4 49 E 9] 23 0
W 3,104 30 0
TOTAL: 3,402 0 0 0 0 10,357 1,269 6,796 0 8,085 0 3,561 0 1,021 4,582 8,261 0 7,240 2,133 9,373
Total 8 Hour Vehicle Volume: 22,020 Total 8 Hour Bicycle Volume: 65 Total 8 Hour Intersection Volume: 22,085
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:12:41PM

68



T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-02 (Thursday)
FINCH AVE AT KENNETH AVE (PX 1205) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08:00:08:00 CAR 565 84 268 32 384 856 253 773 59 1,085 215 51 144 283 478 953 12 586 44 642 N 101 2 0
Rt TRK 6 0 3 2 5 24 3 21 0 24 2 1 1 0 2 19 1 19 0 2 s 86 1 0
AM PEAK BUS 1 0 0 0 0 47 1 47 0 48 2 0 1 4 5 64 1 60 0 61 F 90 4 0
w113 0 0
TOTAL: 572 84 271 34 389 927 257 841 59 1,157 219 52 146 287 485 1,036 14 665 44 723
CAR 524 60 237 32 329 897 207 782 51 1,040 273 83 180 272 535 1,112 42 780 80 902 N 120 5 0
17:00:15:00 TRK 3 3 0 0 3 13 3 13 1 17 1 0 0 1 1 16 0 12 0 12 8 72 1 0
PMPEAK BUS 1 1 1 Q0 2 45 0 45 0 45 0 0 0 o] 0 37 0 36 0 36 E 85 3 0
w 58 0 0
TOTAL. 528 64 238 32 334 955 210 840 52 1,102 274 83 180 273 5386 1,165 42 828 80 950
OFF HR CAR 254 34 7 28 139 572 127 496 29 652 126 48 82 144 274 636 15 458 50 523 N 46 1 0
AVG TRK 5 1 1 1 3 25 2 23 1 26 2 1 0 3 4 21 1 17 2 20 s 47 1 0
BUS 0 0 0 0 0 23 0 23 0 23 1 0 1 0 1 23 0 23 0 23 F 44 2 0
w 28 0 0
TOTAL: 259 35 78 29 142 620 129 542 30 701 129 49 83 147 279 680 16 498 52 566
CAR 1,006 144 461 63 668 1,625 456 1,462 108 2,026 351 100 221 476 797 1,688 22 1,068 89 1179 N 172 4 0
97:30-08:30 TRK 9 0 3 3 6 42 5 38 0 43 2 1 1 0 2 34 1 34 1 36 s 137 4 ]
2 HR AM BUS 5 1 2 1 4 90 3 89 0 92 2 0 1 5 6 120 | 114 0 115 E 152 8 0
w 159 0 0
TOTAL. 1,020 145 466 67 678 1,787 464 1,589 108 2,161 355 101 223 481 805 1,842 24 1,216 90 1,330
6:00-18:0 CAR 890 120 370 58 548 1,666 384 1,427 80 1,891 518 181 362 537 1,080 2,162 76 1,505 136 1,717 N 223 8 0
fe gl TRK 5 3 0 0 3 30 4 30 3 37 6 0 2 5 7 29 1 21 1 23 8 i 4 0
2HRPM BUS 2 1 1 0 2 84 1 84 0 85 2 0 2 1 3 71 0 69 0 69 F 162 6 0
w133 0 0
TOTAL: 897 124 371 58 553 1,780 389 1,541 83 2,013 526 181 366 543 1,090 2,262 77 1,595 137 1,809
0753018100 CAR 2,910 400 1,138 233 1,771 5578 1,347 4872 305 6524 1,370 473 909 1,587 2969 6,393 156 4,406 425 4987 N 579 15 0
U TRK 34 5 8 7 20 173 17 160 6 183 14 6 4 16 26 145 4 124 9 137 s 443 1 0
8 HR SUM BUS ] 2 4 2 8 265 5 263 1 269 8 0 5 6 1 283 2 275 0 277 E 489 21 0
w403 0 0
TOTAL: 2,953 407 1,150 242 1,799 6,016 1,369 5,295 312 6,976 1,392 479 918 1,609 3,006 6,821 162 4,805 434 5,401
Total 8 Hour Vehicle Volume: 17,182 Total 8 Hour Bicycle Volume: 47 Total 8 Hour Intersection Volume: 17,229
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 3:53:31PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-13 (Monday)
BEECROFT RD AT PARK HOME AVE (PX 1705) .
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08/00:09:00 CAR 413 114 248 112 474 444 9% 215 295 606 1199 117 746 63 926 274 158 97 69 324 N 44 " 0
Rt TRK 5 2 3 2 7 8 0 4 3 7 5 2 0 1 3 3 2 0 2 4 S 84 7 0
AM PEAK BUS 1 1 1 0 2 0 0 0 1 1 1 0 0 0 0 1 0 0 0 0 F 63 1 0
w 41 10 0
TOTAL: 419 117 252 114 483 452 96 219 299 614 1,205 119 746 64 929 278 160 97 71 328
CAR 729 272 535 187 994 383 65 123 177 365 655 73 298 53 424 514 180 189 129 498 N 52 0
16:30:47:30 TRK 5 0 2 2 4 4 4] 1 4 5 1 1 5 1 7 1 2 0 3 5 8 88 12 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 ) 1 1 0 0 o] 0 0 0 0 0 0 E 70 0
w 50 1 0
TOTAL. 734 272 537 189 998 387 65 124 182 371 667 74 303 54 431 515 182 189 132 503
OFF HR CAR 326 99 203 95 397 263 48 105 111 264 400 63 201 49 313 208 88 60 75 223 N 20 3 0
AVG TRK 6 1 3 2 6 6 3 1 4 5 1 2 0 3 2 2 1 3 6 S 52 2 0
BUS 1 0 1 0 1 0 0 ] 0 0 1 0 1 0 1 0 0 [¢] 0 0 F 46 2 0
w 32 2 0
TOTAL: 333 100 207 97 404 269 48 108 112 268 406 64 204 49 317 210 90 61 78 229
CAR 746 214 443 210 867 805 169 386 523 1,078 2117 209 1,293 122 1,624 513 301 177 134 612 N 81 20 0
97:30-09:30 TRK T 2 4 4 10 12 0 6 4 10 15 2 5 1 8 5 6 2 3 11 8 142 7 0
2 HR AM BUS 1 2 1 0 3 0 0 ] 1 1 1 0 0 0 0 2 0 0 0 0 E 99 2 0
w 66 16 0
TOTAL. 754 218 448 214 880 817 169 392 528 1,089 2,133 211 1,298 123 1,632 520 307 179 137 623
6:00-18:0 CAR 1,386 505 1,023 347 1,875 742 119 255 293 667 1,193 140 577 108 825 968 323 345 244 912 N 92 6 0
fe gl TRK 10 0 5 4 9 6 0 1 5 6 18 1 8 1 10 2 5 1 S5 11 s 149 17 0
2HRPM BUS 2 0 2 0 2 0 0 o 1 1 1 0 0 ] 0 0 0 o 0 0 FE 121 14 0
w a4 5 0
TOTAL: 1,398 505 1,030 351 1,886 748 119 256 299 674 1,212 141 585 109 835 960 328 346 249 923
0753018100 CAR 3436 1,113 2278 936 4327 2,596 480 1,059 1,258 2,797 4907 601 2673 427 3,701 2,302 976 762 678 2416 N 254 37 0
Rl TRK 40 4 19 15 38 37 1 17 12 30 50 ] 19 3 27 14 19 Y/ 20 46 S 499 32 0
8 HR SUM BUS 6 3 6 0 9 0 0 (] 3 3 7 0 3 0 3 3 1 0 0 1 E 403 23 0
w271 29 0
TOTAL: 3,482 1,120 2,303 951 4,374 2,633 481 1,076 1,273 2,830 4,964 606 2,695 430 3,731 2,319 996 769 698 2,463
Total 8 Hour Vehicle Volume: 13,398 Total 8 Hour Bicycle Volume: 121 Total 8 Hour Intersection Volume: 13,519
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:31:39PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-13 (Monday)
DORIS AVE AT GREENFIELD AVE (PX 1751) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08:00:08:00 CAR 417 125 337 22 484 142 78 59 277 414 875 61 595 240 896 371 3 6 2 11 N 60 1 0
S TRK 5 0 2 0 2 1 3 1 2 6 3 0 1 0 1 0 0 0 0 0 s 206 1 0
AM PEAK BUS 0 0 0 0 0 0 0 0 0 0 1 0 1 0 1 0 0 0 0 0 F 66 0 0
w265 1 0
TOTAL: 422 125 339 22 486 143 81 60 279 420 879 61 597 240 898 371 3 6 2 11
CAR 633 55 358 14 427 35 194 12 261 467 852 9 527 216 752 319 64 48 81 193 N 25 0 0
16:30:17:30 TRK 2 0 2 0 2 0 4] ] 0 0 2 0 2 o] 2 0 0 0 0 0 s 29 4 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 0 0 1 0 1 o] 1 0 0 0 0 0 E 41 0 0
w132 1 0
TOTAL: 635 55 360 14 429 35 194 12 261 467 855 9 530 216 755 319 64 48 81 193
OFF HR CAR 301 46 229 12 287 29 68 13 116 197 436 4 312 11 427 165 8 8 4 200 N 47 1 0
AVG TRK 2 1 2 0 3 1 0 (o] 2 2 £ 1 5 3 9 4 0 0 0 s 20 0 0
BUS 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 [¢] 0 0 F 48 0 0
w125 0 0
TOTAL: 303 47 231 12 290 30 68 13 118 199 443 5 317 114 436 169 8 8 4 20
CAR 743 202 594 44 840 255 144 117 436 697 1,448 94 1,005 408 1,507 628 7 18 ] 30 N 78 2 0
97:30-08:30 TRK 7 0 4 2 6 3 3 1 2 6 5 0 3 0 3 0 0 0 0 0 s 227 2 0
2 HR AM BUS 0 0 0 0 0 0 0 ] 0 0 2 0 2 0 2 0 0 0 0 0 E 79 0 0
W 333 1 0
TOTAL. 750 202 598 48 846 258 147 118 438 703 1,455 94 1,010 408 1,512 628 7 18 5 30
6:00-18:0 CAR 1174 116 677 27 820 68 369 24 510 903 1,630 17 1,020 384 1,421 593 100 93 128 321 N 49 1 0
it TRK 3 0 3 0 3 0 0 0 1 1 6 0 5 0 5 0 0 0 0 0 s 80 5 0
2HRPM BUS 0 0 0 0 0 0 0 o 0 0 1 0 1 ] 1 0 0 o 0 0 FE 81 1 0
w231 2 0
TOTAL: 1,177 116 680 27 823 68 369 24 511 904 1,637 17 1,026 384 1,427 593 100 93 128 321
0753018100 CAR 3,120 503 2,187 118 2,808 437 784 194 1,408 2,386 4822 125 3,274 1,236 4635 1,883 140 144 149 433 N 316 5 0
Rl TRK 17 3 14 2 19 5 3 1 1 15 39 2 27 10 39 13 1 0 0 1 s 1,112 8 0
8 HR SUM BUS 0 0 0 0 0 0 0 (] 0 0 4 0 4 0 4 0 0 0 0 0 E 352 2 0
W 1,065 4 0
TOTAL: 3,137 506 2,201 120 2,827 442 787 195 1419 2401 4,865 127 3,305 1,246 4,678 1,896 141 144 149 434
Total 8 Hour Vehicle Volume: 10,340 Total 8 Hour Bicycle Volume: 19 Total 8 Hour Intersection Volume: 10,359
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:11:25PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-02 (Thursday)
BEECROFT RD AT ELMHURST AVE (PX 1783) .
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08/00:09:00 CAR 757 0 652 52 704 133 4] 0 0 0 955 81 855 0 936 0 100 o 105 2056 N 54 13 0
S TRK 10 0 7 0 7 0 0 (] 0 0 5 0 4 0 4 0 1 0 3 4 S 38 4 0
AM PEAK BUS 6 0 6 0 6 0 0 0 0 0 5 0 5 0 5 0 0 0 0 0 F 83 2 0
w (0] 0 0
TOTAL: 773 0 665 52 717 133 0 0 0 0 965 81 864 0 945 0 101 0 108 209
CAR 620 0 525 32 557 87 0 0 0 0 1,026 55 928 0 983 0 98 o 95 193 N 76 5 0
16:30:47:30 TRK 6 0 2 1 3 2 4] ] 0 0 8 1 7 o] 8 0 1 0 4 5 8 39 7 0
PMPEAK BUS 1 0 1 Q0 1 0 0 0 0 0 2 0 2 o] 2 0 0 0 0 0 E 77 7 0
w ] 0 0
TOTAL: 627 0 528 33 561 89 0 [] 0 0 1,036 56 937 [ 993 0 99 0 99 198
OFF HR CAR 473 0 374 29 403 68 0 0 0 0 496 39 448 0 487 0 48 0 99 147 N 32 4 0
AVG TRK 10 0 7 1 8 3 0 (o] 0 0 9 2 8 0 10 0 1 0 3 4 S 22 4 0
BUS 7 0 6 0 6 2 0 ] 0 0 ¥4 2 7 0 9 0 0 [¢] 1 1 E 56 2 0
w 0 0 0
TOTAL: 490 0 387 30 417 73 0 [] 0 0 512 43 463 0 506 0 49 0 103 152
CAR 1,367 0 1,183 89 1272 213 0 (] 0 0 1,685 124 1,519 0 1,643 0 166 0 184 350 N 94 21 0
97:30-09:30 TRK 19 0 15 0 15 1 0 0 0 0 12 1 10 0 1 0 2 0 4 6 S 76 13 0
2 HR AM BUS 9 0 9 0 9 0 0 ] 0 0 8 0 8 0 8 0 0 0 0 0 E 141 0
w 0 0 0
TOTAL: 1,395 0 1,207 89 1,296 214 0 0 0 0 1,705 125 1,537 0 1,662 0 168 0 188 356
6:00-18:0 CAR VAECE 0 994 66 1,060 179 0 0 0 0 1,840 113 1,651 0 1,764 0 189 0 183 372 N 130 15 0
fe gl TRK 14 0 9 2 1 4 0 0 0 0 14 2 10 0 12 0 4 0 S5 9 s 64 11 0
2HRPM BUS 3 0 2 0 2 2 0 o 0 0 2 2 2 ] 4 0 0 o 1 1 E 149 8 0
w 0 0 0
TOTAL: 1,194 0 1,005 68 1,073 185 0 0 0 0 1,856 117 1,663 0 1,780 0 193 0 189 382
0753018100 CAR 4,436 0 3673 270 3943 664 4] (4] 0 0 5509 394 4962 0 5,356 0 547 0 763 1310 N 351 51 0
Rl TRK 72 0 53 5 58 15 9] ] 0 0 62 10 53 4] 63 0 9 0 19 28 s 226 39 0
8 HR SUM BUS 39 0 33 0 33 8 0 (] 0 0 39 8 39 0 47 0 0 0 6 6 E 515 18 0
w (o] 0 0
TOTAL: 4,547 0 3759 275 4,034 687 0 0 0 0 5610 412 5,054 0 5,466 0 556 0 788 1,344
Total 8 Hour Vehicle Volume: 10,844 Total 8 Hour Bicycle Volume: 108 Total 8 Hour Intersection Volume: 10,952
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:07:44PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-02 (Thursday)
DORIS AVE AT EMPRESS AVE (PX 1801) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08/00:09:00 CAR 261 32 201 82 315 281 22 136 77 235 955 63 693 100 856 441 185 309 38 532 N 204 8 0
S TRK 2 2 2 1 5 4 0 2 0 2 2 1 2 1 4 5 0 2 0 2 s 203 4 0
AM PEAK BUS 1 0 0 0 0 0 1 0 0 1 2 0 2 0 2 0 0 0 0 0 F 185 6 0
w233 6 0
TOTAL: 264 34 203 83 320 285 23 138 77 238 959 64 697 101 862 446 185 311 38 534
CAR 517 46 403 188 637 526 60 282 111 453 600 56 398 49 503 310 91 215 54 30 N 9 7 0
16:30:17:30 TRK 2 0 2 0 2 0 ] 0 0 4 0 2 1 3 3 2 2 0 4 s 116 2 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 E 72 8 0
w147 5 0
TOTAL: 519 46 405 188 639 526 60 282 111 453 604 56 400 51 507 314 93 217 54 364
SRR CAR 228 29 175 57 261 179 23 90 70 183 378 32 259 48 339 195 49 118 30 197 N 60 2 0
AVG TRK 5 2 3 1 6 3 1 2 1 4 5} 0 4 2 6 8 1 4 1 6 s 110 2 0
BUS 0 0 0 0 0 0 0 ] 1 1 3 0 2 0 2 1 0 1 0 1 E 83 4 0
w112 5 0
TOTAL: 233 31 178 58 267 182 24 92 72 188 387 32 265 50 347 204 50 123 31 204
CAR 455 52 340 118 510 448 34 231 148 413 1673 99 1,186 169 1,454 794 339 573 81 993 N 267 11 0
97:30-09:30 TRK 5 2 3 1 6 4 2 2 1 5 4 1 3 1 5 5 0 2 0 2 s 283 9 0
2 HR AM BUS 1 0 0 0 0 0 1 ] 0 1 6 0 6 0 6 0 0 0 0 0 E 256 13 0
w321 9 0
TOTAL. 461 54 343 119 516 452 37 233 149 419 1,683 100 1,195 170 1,465 799 339 575 81 995
— CAR 941 77 721 333 1,131 971 111 519 202 832 1,186 119 787 102 1,008 602 197 423 109 729 N 186 10 0
it TRK 3 0 2 0 2 3 1 3 0 4 5 0 3 1 4 5 2 4 0 6 s 270 6 0
2HRPM BUS 0 0 0 0 0 1 0 1 0 1 0 0 0 2 2 3 0 1 0 1 E 178 14 0
w 336 19 0
TOTAL: 944 77 723 333 1,133 975 112 523 202 837 1,191 119 790 105 1,014 610 199 428 109 736
0753018100 CAR 2,306 244 1,760 678 2682 2,134 238 1,109 628 1975 4368 347 3,007 463 3817 2,174 733 1,467 308 2508 N 691 27 0
U TRK 22 9 15 5 29 19 5 12 6 23 34 2 22 8 32 39 6 22 2 30 s 992 23 0
8 HR SUM BUS 1 0 0 0 0 2 1 2 3 6 15 0 12 3 15 6 0 3 0 3 E 764 41 0
w 1,106 47 0
TOTAL: 2,329 253 1,775 683 2,711 2,155 244 1,123 637 2,004 4,417 349 3,041 474 3,864 2,219 739 1492 310 2,541
Total 8 Hour Vehicle Volume: 11,120 Total 8 Hour Bicycle Volume: 138 Total 8 Hour Intersection Volume: 11,258
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 4:03:42PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2016-May-18 (Wednesday)
CHURCH AVE AT DORIS AVE (PX 1977) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08/00:09:00 CAR 340 22 208 59 289 255 75 145 51 271 661 51 510 149 710 340 100 169 57 326 N 131 [ 0
S TRK 3 0 1 0 1 1 1 (] 0 1 2 1 2 2 5 4 0 2 1 3 s 229 2 0
AM PEAK BUS 1 0 0 0 0 0 0 0 0 0 3 0 3 1 4 1 0 0 1 1 F 120 0 0
w124 1 0
TOTAL: 344 22 209 59 290 256 76 145 51 272 666 52 515 152 719 345 100 171 59 330
CAR 692 56 462 75 593 342 125 176 50 351 528 91 391 115 597 332 87 161 105 353 N 173 2 0
17:00:13:00 TRK 2 1 2 1 4 2 4] 1 0 1 2 0 1 o] 1 2 1 1 0 2 8§ 110 2 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 E 128 0 0
w147 0 0
TOTAL: 694 57 464 76 597 344 125 177 50 352 530 91 392 115 598 334 88 162 105 355
SRR CAR 308 29 220 25 274 131 49 68 39 156 320 38 259 74 371 189 22 86 39 147 N 83 2 0
AVG TRK 4 1 2 0 3 2 1 1 4 4 1 3 3 7 6 0 2 0 2 8 51 1 0
BUS 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 [¢] 0 0 F 54 1 0
w93 1 0
TOTAL: 312 30 222 25 277 133 51 69 40 160 324 39 262 g 378 195 22 88 39 149
CAR 616 38 387 86 511 405 127 218 110 455 1270 101 992 267 1,360 601 168 296 102 566 N 204 2 0
97:30-09:30 TRK 3 0 1 1 2 3 1 1 1 3 4 1 3 4 8 9 0 5 1 6 s 284 2 0
2 HR AM BUS 2 1 1 0 2 2 0 2 0 2 4 0 4 1 5 2 0 0 1 1 E 177 1 0
w208 2 0
TOTAL. 621 39 389 87 515 410 128 221 111 460 1,278 102 999 272 1,373 612 168 301 104 573
— CAR 1315 106 887 128 1,121 599 249 315 100 664 930 156 694 213 1,063 624 136 305 179 620 N 335 5 0
it TRK 4 1 4 1 6 3 0 2 2 4 6 0 3 2 5 5 1 2 0 3 s 20 3 0
2HRPM BUS 0 0 0 0 0 1 0 o 0 0 2 1 1 ] 2 0 1 o 0 1 E 242 0 0
W 295 0 0
TOTAL: 1,319 107 891 129 1,127 603 249 317 102 668 938 157 698 215 1,070 629 138 307 179 624
0753018100 CAR 3,159 261 2,152 314 2727 1,526 571 805 367 1,743 3,479 407 2722 775 3,904 1,980 390 944 436 1,770 N 869 13 0
R TRK 23 3 12 3 18 13 9 7 6 22 26 3 18 16 37 32 2 13 2 17 s 688 10 0
8 HR SUM BUS 2 1 1 0 2 3 0 2 0 2 7 1 6 1 8 2 1 0 1 2 E 635 3 0
w 875 4 0
TOTAL: 3,184 265 2,165 317 2,747 1,542 580 814 373 1,767 3,512 411 2,746 792 3,949 2,014 393 957 439 1,789
Total 8 Hour Vehicle Volume: 10,252 Total 8 Hour Bicycle Volume: 30 Total 8 Hour Intersection Volume: 10,282
Comment:
Page 1 of 1 Printed On: 16 Nov, 2016 3:59:59PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-02 (Thursday)
BYNG AVE AT DORIS AVE (PX 2192) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08:00:08:00 CAR 435 32 403 37 472 86 5 11 8 24 733 38 658 10 706 68 67 26 27 120 N 87 [ 0
S TRK 1 0 1 0 1 0 0 (] 0 0 3 0 3 0 3 1 0 1 0 1 S 75 2 0
AM PEAK BUS 4 1 3 0 4 1 1 0 0 1 2 1 1 0 2 1 1 0 0 1 F 82 0 0
w 70 0 0
TOTAL: 440 33 407 37 477 87 6 1 8 25 738 39 662 10 711 70 68 27 27 122
CAR 544 23 501 25 549 68 19 1 21 51 562 32 519 10 561 40 22 7 24 53 N 64 1 0
17:00:13:00 TRK 0 0 0 0 0 0 4] ] 0 0 2 0 2 o] 2 0 0 0 0 0 s 61 2 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 0 0 1 0 1 o] 1 0 0 0 0 0 E 56 0 0
w104 0 0
TOTAL. 544 23 501 25 549 68 19 1 21 51 565 32 522 10 564 40 22 7 24 53
SRR CAR 254 26 237 10 273 26 6 6 14 26 301 10 276 12 298 46 11 8 11 30 N 35 2 0
AVG TRK 5 0 3 0 3 0 1 (o] 1 2 5 0 4 1 5 1 0 0 1 1 s 37 2 0
BUS 1 0 0 0 0 0 1 0 0 1 1 0 1 0 1 0 0 0 0 0 F 30 0 0
w59 0 0
TOTAL: 260 26 240 10 276 26 8 6 15 29 307 10 281 13 304 47 11 8 12 31
CAR 716 51 664 49 764 123 9 14 15 38 1266 60 1,157 15 1232 105 94 39 43 176 N 150 5 0
97:30-08:30 TRK 2 1 2 0 3 0 0 0 0 6 0 6 0 6 2 0 1 0 1 s 118 4 0
2 HR AM BUS 5 2 4 0 6 1 1 ] 0 1 8 1 6 0 7 2 2 0 0 2 E 143 3 0
w120 0 0
TOTAL: 723 54 670 49 773 124 10 14 15 39 1,280 61 1,169 15 1,245 109 96 40 43 179
— CAR 1,044 43 950 45 1,038 115 4 23 39 106 966 47 894 19 960 78 33 16 50 9 N 17 5 0
it TRK 4 0 4 0 4 1 0 1 1 2 4 0 3 0 3 1 0 1 0 1 & W8 2 0
2HRPM BUS 2 0 1 0 1 0 1 o 0 1 4 0 4 ] 4 0 0 o 0 0 FE 109 2 0
w201 0 0
TOTAL: 1,050 43 955 45 1,043 116 45 24 40 109 974 47 901 19 967 79 33 17 50 100
0753018100 CAR 2,779 198 2,563 135 2896 341 78 60 110 248 3,438 146 3,156 82 3,384 365 172 85 138 395 N 408 17 0
R TRK 22 1 18 1 20 4 2 2 5 9 28 1 23 2 26 6 0 3 2 5 § 382 14 0
8 HR SUM BUS ] 3 5 0 8 2 4 (] 0 4 17 2 14 0 16 3 3 0 0 3 E 3IN 5 0
w557 1 0
TOTAL: 2,810 202 2,586 136 2,924 347 84 62 115 261 3,483 149 3,193 84 3,426 374 175 88 140 403
Total 8 Hour Vehicle Volume: 7,014 Total 8 Hour Bicycle Volume: 37 Total 8 Hour Intersection Volume: 7,051
Comment:
Page 1 of 1 Printed On: 23 Nov, 2016 1:47:48PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-02 (Thursday)
BEECROFT ROAD AT CHURCHILL AVE (PX 2299) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
ORABI9HE CAR 303 24 230 34 288 175 45 99 45 190 625 42 536 45 624 195 44 125 27 196 N 21 9 0
T TRK 1 1 1 0 2 2 0 1 0 1 3 1 3 1 5 5 0 3 0 3 s 19 4 0
AM PEAK BUS 2 2 2 1 5 55 0 2 0 2 2 2 2 1 5 5 0 2 0 2 F 18 0 0
w 40 5 0
TOTAL: 306 27 233 35 295 182 46 102 45 193 630 45 541 48 634 205 44 130 27 201
CAR 531 33 458 59 550 215 23 114 30 167 324 42 267 37 346 206 27 136 50 213 N 26 13 0
16:30:47:30 TRK 1 0 1 0 1 3 4] 1 0 1 4 ) 4 o] 6 2 0 2 0 2 8 19 9 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 0 0 1 0 1 o] 1 0 0 0 0 0 E 16 7 0
w36 6 0
TOTAL: 532 33 459 59 551 218 23 115 30 168 329 4 272 37 353 208 27 138 50 215
SRR CAR 244 13 200 23 236 102 19 60 18 97 215 19 181 21 221 9 16 56 25 97 N 10 3 0
AVG TRK 5 1 2 1 4 4 1 3 0 4 2 2 0 2 4 0 3 2 5 § 13 4 0
BUS 2 0 2 1 3 2 0 1 1 2 3 0 2 0 2 0 0 0 0 0 F 9 1 0
w27 1 0
TOTAL: 251 14 204 25 243 108 20 64 19 103 220 19 185 21 225 94 16 59 27 102
CAR 536 48 413 54 515 306 68 177 82 327 1162 75 990 65 1,130 318 90 205 55 30 N 25 14 0
97:30-09:30 TRK 2 4 2 0 6 4 0 2 0 2 4 2 4 1 7 10 0 5 0 5§ 8§ 25 9 0
2 HR AM BUS 2 2 2 3 7 10 0 5 0 5 3 2 3 2 7 8 0 4 0 4 E 20 2 0
w51 8 0
TOTAL. 540 54 417 57 528 320 68 184 82 334 1,169 79 997 68 1,144 336 90 214 55 359
— CAR 980 60 834 106 1,000 385 45 204 52 301 638 75 538 71 684 371 48 240 101 389 N 52 19 0
it TRK 4 0 3 2 5 7 0 3 0 3 7 2 7 1 10 5 0 4 1 5 s 39 14 0
2HRPM BUS 2 1 1 0 2 0 1 o 0 1 2 0 1 ] 1 1 1 o 0 1 E 35 12 0
w83 7 0
TOTAL: 986 61 838 108 1,007 392 46 207 52 305 647 77 548 72 695 377 49 244 102 395
0753018100 CAR 2,490 189 2,047 252 2458 1,099 189 620 207 1,016 2659 227 2,251 221 2,699 1,048 201 668 254 1123 N 115 44 0
Rl TRK 20 6 11 6 23 28 2 18 1 21 21 4 20 3 27 29 0 20 7 27 s 115 39 0
8 HR SUM BUS 14 4 12 6 22 15 2 7 2 11 14 2 10 3 15 12 2 5 0 #F E 89 19 0
w241 19 0
TOTAL: 2,524 169 2,070 2864 2,503 1,142 193 645 210 1,048 2,694 233 2,281 227 2,741 1,089 203 693 261 1,157
Total 8 Hour Vehicle Volume: 7,449 Total 8 Hour Bicycle Volume: 121 Total 8 Hour Intersection Volume: 7,570
Comment:
Page 1 of 1 Printed On: 23 Nov, 2016 1:54:55PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2013-May-02 (Thursday)
BEECROFT ROAD AT ELLERSLIE AVE (PX 2300) .
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
08:18.08:16 CAR 276 0 254 32 286 44 4] 0 0 0 714 12 607 0 619 0 107 0 22 129 N 3 10 0
T TRK 1 0 1 5 16 5 0 (] 0 0 12 0 11 0 1 0 1 0 0 1 S 35 4 0
AM PEAK BUS 4 0 4 0 4 0 0 0 0 0 2 0 2 0 2 0 0 0 0 0 F 9 0 0
w (0] 0 0
TOTAL: 291 0 269 37 306 49 0 0 0 0 728 12 620 0 632 0 108 0 22 130
CAR 541 0 518 53 571 63 0 0 0 0 348 10 308 0 318 0 40 o 23 63 N 3 10 0
16:46:17:46 TRK 10 0 9 1 10 1 4] ] 0 0 8 0 7 o] 7 0 1 0 1 2 8 19 19 0
PMPEAK BUS 1 0 1 Q0 1 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 E 23 1 0
w ] 0 0
TOTAL: 552 0 528 54 582 64 0 [] 0 0 356 10 315 [ 325 0 M 0 24 65
OFF HR CAR 226 0 215 27 242 37 0 0 0 0 229 10 198 0 208 0 31 0 1" 42 N 2 4 0
AVG TRK 12 0 1" 4 15 4 0 (o] 0 0 11 0 7 0 7 0 4 0 1 5 § 9 4 0
BUS 3 0 3 0 3 0 0 ] 0 0 2 0 2 0 2 0 0 [¢] 0 0 F 14 1 0
w 0 0 0
TOTAL: 241 0 229 31 260 41 0 [] 0 0 242 10 207 0 217 0 35 0 12 47
CAR 473 0 436 53 489 75 0 (] 0 0 1,290 22 1,076 0 1,098 0 214 0 37 251 N 3 20 0
97:30-09:30 TRK 25 0 24 6 30 6 0 0 0 0 22 0 18 0 18 0 4 0 1 5 8 58 9 0
2 HR AM BUS 6 0 6 1 7 1 0 ] 0 0 3 0 3 0 3 0 0 0 0 0 E 24 0 0
w 0 0 0
TOTAL: 504 0 466 60 526 82 0 0 0 0 1,315 22 1,097 0 1,119 0 218 0 38 256
6:00-18:0 CAR 977 0 945 102 1,047 126 0 0 0 0 703 24 615 0 639 0 88 0 32 120 N 11 24 0
fe gl TRK 18 0 15 3 18 S 0 0 0 0 10 2 9 0 11 0 1 0 3 4 S 42 22 0
2HRPM BUS 1 0 1 0 1 0 0 o 0 0 1 0 1 ] 1 0 0 o 0 0 FE 43 3 0
w 0 0 0
TOTAL: 996 0 961 105 1,066 131 0 (] 0 0 714 26 625 0 651 0 89 0 35 124
0753018100 CAR 2,355 0 2241 262 2,503 348 4] (4] 0 0 2,908 86 2,481 0 2567 0 427 o 114 541 N 23 61 0
U TRK 89 0 81 24 105 26 9] ] 0 0 77 2 56 4] 58 0 21 0 8 29 s 136 46 0
8 HR SUM BUS 19 0 19 1 20 1 0 (] 0 0 10 0 10 0 10 0 0 0 0 0 E 123 5 0
w (o] 0 0
TOTAL: 2,463 0 2341 287 2,628 375 0 0 0 0 2,995 88 2,547 0 2,635 0 448 0 122 570
Total 8 Hour Vehicle Volume: 5,833 Total 8 Hour Bicycle Volume: 112 Total 8 Hour Intersection Volume: 5,945
Comment:
Page 1 of 1 Printed On: 23 Nov, 2016 1:56:15PM
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T"““NI“ City of Toronto - Traffic Safety Unit

Turning Movement Count Summary Report

Survey Date: 2016-May-18 (Wednesday)
BEECROFT ROAD AT KEMPFORD BLVD (PX 2305) :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
ORABI9HE CAR 482 0 410 61 471 121 4] 0 0 0 809 60 740 0 800 0 69 0 72 141 N 52 1 0
T TRK 4 0 3 0 3 0 0 (] 0 0 8 0 8 0 8 0 0 0 1 1 S 44 4 0
AM PEAK BUS 2 0 1 0 1 0 0 0 0 0 3 0 1 0 1 0 2 0 1 3 F 62 0 0
w o 0 0
TOTAL: 488 0 414 61 475 121 0 0 0 0 820 60 749 0 809 0 71 0 74 145
CAR 820 0 780 48 828 88 0 0 0 0 508 40 476 0 516 0 32 0 40 72 N 29 7 0
16:46:17:46 TRK 4 0 3 0 3 0 4] ] 0 0 1 0 1 o] 1 0 0 0 1 1 S 17 4 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 0 0 0 0 0 o] 0 0 0 0 0 0 E 46 0 0
w ] 0 0
TOTAL: 824 0 783 48 831 88 0 [] 0 0 509 40 477 [ 517 0 32 0 41 73
SRR CAR 355 0 328 24 352 49 0 0 0 0 313 25 297 0 322 0o 16 o 27 43 N 12 2 0
AVG TRK 4 0 4 0 4 1 0 (o] 0 0 4 1 4 0 5 0 0 0 0 0 s 17 2 0
BUS 1 0 1 0 1 0 0 ] 0 0 0 0 0 0 0 0 0 [¢] 0 0 F 35 0 0
w 0 0 0
TOTAL: 360 0 333 24 357 50 0 [] 0 0 317 26 301 0 327 0 16 0 27 43
CAR 839 0 732 93 825 181 0 0 0 0 1497 88 1,383 0 1471 0 114 0 107 221 N 66 2 0
97:30-08:30 TRK 5 0 4 0 4 0 0 0 0 0 1 o 1 0 1 0 0 0 1 1 s 68 5 0
2 HR AM BUS 2 0 1 0 1 0 0 ] 0 0 3 0 1 0 1 0 2 0 1 3 E 105 1 0
w 0 0 0
TOTAL: 846 0 737 93 830 181 0 0 0 0 1,511 88 1,395 0 1,483 0 116 0 109 225
— CAR 1,579 0 1,487 91 1578 164 0 0 0 0 961 73 899 0 972 0o 62 0 92 154 N 53 9 0
it TRK 9 0 7 0 7 0 0 0 0 0 5 0 4 0 4 0 1 0 2 3 s 56 5 0
2HRPM BUS 1 0 1 0 1 0 0 o 0 0 1 0 1 ] 1 0 0 o 0 0 FE 101 0 0
w 0 0 0
TOTAL: 1,589 0 1495 91 1,586 164 0 [] 0 0 967 73 904 0 977 0 63 0 94 157
0753018100 CAR 3,840 0 3532 278 3810 537 4] (4] 0 0 3710 259 3471 0 3,730 0 239 0 308 547 N 167 19 0
U TRK 28 0 25 1 26 3 9] ] 0 0 33 2 32 4] 34 0 1 0 3 4 s 190 18 0
8 HR SUM BUS 6 0 5 0 5 1 0 (] 0 0 6 1 3 0 4 0 3 0 1 4 E 345 2 0
w o 0 0
TOTAL: 3,874 0 3562 279 3,841 541 0 0 0 0 3,749 262 3,506 0 3,768 0 242 0 312 555
Total 8 Hour Vehicle Volume: 8,164 Total 8 Hour Bicycle Volume: 39 Total 8 Hour Intersection Volume: 8,203
Comment:
Page 1 of 1 Printed On: 23 Nov, 2016 1:57:38PM
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Turning Movement Count Summary Report

Survey Date: 2013-May-13 (Monday)
DORIS AVE AT HOLLYWOOD AVE :
Survey Type: Routine Hours
Time Vehicle NORTHBOUND EASTBOUND SOUTHBOUND WESTBOUND
Period Type Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Exits Left Thru Right Total Peds Bike Other
07:48.08:45 CAR 293 34 227 Q0 261 0 66 0 136 202 882 0 746 115 861 149 0 0 0 0 N 4 6 0
T TRK 4 0 4 0 4 0 0 (] 1 1 3 0 2 0 2 0 0 0 0 0 s 8 4 0
AM PEAK BUS 0 0 0 0 0 0 0 0 0 0 2 0 2 0 2 0 0 0 0 0 F 0 0 0
w 47 0 0
TOTAL: 297 34 231 0 265 0 66 0 137 203 887 0 750 115 865 149 0 0 0 0
CAR 574 27 486 0 513 0 88 0 142 230 720 0 578 76 654 103 0 o 0 0 N 16 3 0
16:30:17:30 TRK 4 0 4 0 4 0 4] ] 0 0 3 0 3 o] 3 0 0 0 0 0 s 2 2 0
PMPEAK BUS 0 0 0 Q0 0 0 0 0 0 0 1 0 1 o] 1 0 0 0 0 0 E 0 0
w 69 0 0
TOTAL: 578 27 490 [] 517 0 88 [] 142 230 724 0 582 76 658 103 [] 0 0 []
OFF HR CAR 183 19 160 0 179 0 23 0 43 7 321 0 273 56 329 75 0 0 0 0 N Vi 0 0
AVG TRK 3 0 3 0 3 0 0 (o] 0 0 5} 0 [} 1 7 1 0 0 0 0 s 5 1 0
BUS 0 0 0 0 0 0 0 ] 0 0 0 0 0 0 0 0 0 [¢] 0 0 F 4] 0 0
w 34 0 0
TOTAL: 186 19 163 0 182 0 23 [] 438 71 327 0 279 57 336 76 [] 0 0 []
CAR 463 73 377 0 450 0 86 (] 197 283 1,448 0 1,252 181 1,433 254 0 0 0 0 N 8 8 0
97:30-09:30 TRK 6 0 6 0 6 0 0 0 2 2 9 0 7 0 7 0 0 0 0 0 s 9 4 0
2 HR AM BUS 0 0 0 0 0 0 0 ] 0 0 4 0 4 0 4 0 0 0 0 0 E 0 0
w 65 0 0
TOTAL. 469 73 383 0 456 0 86 0 199 285 1,462 0 1,263 181 1,444 254 0 0 ] 0
6:00-18:0 CAR 1,025 85 873 0 928 0 152 0 237 389 1,357 0 1,120 159 1,279 214 0 0 0 0 N 31 4 0
it TRK 5 0 5 0 5 0 0 0 0 0 6 0 6 0 6 0 0 0 0 0 s 3 4 0
2HRPM BUS 0 0 0 0 0 0 0 o 0 0 1 0 1 ] 1 0 0 o 0 0 FE ] 0 0
w110 0 0
TOTAL: 1,030 55 878 0 933 0 152 [] 237 389 1,364 0 1,127 159 1,286 214 [1} 0 0 [}
0753018100 CAR 2,221 204 1,891 0 2095 0 330 (4] 624 954 4,086 0 3,462 562 4,024 766 0 0 0 0 N 67 12 0
Rl TRK 21 1 21 0 22 ] 9] ] 3 3 4 0 38 2 40 3 0 0 0 0 s 31 1 0
8 HR SUM BUS 0 0 0 0 0 0 0 (] 0 0 5 0 5 0 5 0 0 0 0 0 E 9] 0 0
w312 0 0
TOTAL. 2,242 205 1,912 o 2117 0 330 0 627 957 4,132 0 3,505 564 4,069 769 0 0 0 0
Total 8 Hour Vehicle Volume: 7,143 Total 8 Hour Bicycle Volume: 23 Total 8 Hour Intersection Volume: 7,166
Comment:
Page 1 of 1 Printed On: 23 Nov, 2016 1:59:21PM
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APPENDIX B: MODEL CRITERIA AND
CALCULATION PROCESS

Segments Signalized Intersections

; : . Calculate
Identify required data Determine PETSI Pedestrian Delay
3
5 ; : S8 |dentif Look-up LOS per Dela
®© ) y up p y
-§* — Sidawalk Width B g required data Evaluation Table (Exhibit 7)
® S
2 ® —
= N Boulevard Width ) 2 9Crossmg Distance| , lASHs il IS
£ p & Conditions per 5.1
E £
E 2 s ,
2 > Vehicular AADT > < [ Signal Phasing & | (RS INaE
c P 7.
2 2 Timing Features per 5.2
2 p=
8 N Presence of L § Assign pts
[} 3 .
: On-street Parking 5 [7| Corner Radius
§ —> Operating Speed —> & Crosswalk Assign pts
Treatment per 5.4
N
Look-up LOS per Segment Evaluation Add points and look-up LOS per
Table (Exhibit 4) PETSI Evaluation Table (Exhibit 6)
Select worst condition as final score for

intersection PLOS (PETSI or Delay)

Present and interpret results

Figure B1: PLOS Evaluation Methodology
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Identify segment facility

type & required data

Physically
separated bikeway

Identify unsignalized

crossings

Identify required
data

Bike lane Width of street
. P being crossed

(no parking lane) (total lanes)
Number of lanes per Speed limit of

direction F| street being

crossed
Bike lane width |e

Ly Presence of

Operating Speed |e median refuge

Frequency of
commerical deliveries

Bike lane
(with parking lane)

Number of lanes per
direction
Bike lane + parking
lane width

| Operating Speed |a

Frequency of |9
commerical deliveries)

Repeat for each segment/crossing in the study area

Total number of lanes
in both directions

| Operating Speed |e

Present & interpret results

Look-up BLOS per Segment
Evaluation Table (Exhibit 11)

Figure B2: BLOS' Evaluation Methodology

Repeat for each signalized crossing in the study area

Signalized Intersections

Identify facility type and required data

Bike lanes / pocket bike
lanes

) Lane configuration of approach N

Length of right turn lane (as
applicable) K

Turning Speed of right-turning
vehicles

) Operating Speed =~

Mixed traffic

H1 Lane configuration of approach N

| Length of right turn lane N

Turning Speed of right-turning
vehicles

N3

— Operating Speed >

Look-up BLOS per Intersection Evaluation
Table (Exhibit 12)
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Rural

Suburban

Urban

85th Percentile

Motor Vehicle

Operating Speed
(km/h)

100

90

80

70

60

50

40

30

20

10

Consider Designated

=15
100

Consider an Alternate [
Road or Separated
Facility such as

80

- Active Transportation Pathway
in Boulevard 70
~ Buffered Paved Shoulders

gd Bicycle Lanes/Cycle Tracks
60

50

. K 2 4 40
Consider %> Cycling Operating Space
Shared Roadway Wi - Paved Shoulders s
- Shared Lane Markings - Exclusive Bicycle Lanes > Separated Bicycle Lanes/
- Wide Curb Lanes Cycle Tracks
- Standard Lanes 20
10

1 2 3 4 S 6 7 8 9

10 1 12 13 14 =15

Average Dalily Traffic Volume (for 2 lane roadways, one in each direction) (Thousands)

Figure B3: Cycling facilities Consideration criteria based on OTM guidelines
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Table B1: Connectivity Index Calculation

S/N Census #Link # Node Connectivity Category Desirable
Tract Index Zone
number

1 5350297.01 8 5 1.60 Fused-Grid Networks Yes

2 5350299.01 67 39 1.72 Fused-Grid Netwotrks Yes

3 5350299.02 13 10 1.30 Complete Connectivity Yes

4 5350306.01 86 75 1.15 Curvilinear Networks No

5 5350306.02 87 72 1.21 Curvilinear Networks No

6 5350307.03 21 14 1.50 Future Greenfield Residential No

Communities
7 5350307.04 16 13 1.23 Curvilinear Networks No
8 5350307.05 18 16 1.13 Curvilinear Networks No
9 5350307.06 15 12 1.25 Curvilinear Networks No
10 5350307.07 110 85 1.29 Curvilinear Networks No
11 5350308.01 112 80 1.40 Modified Grid Networks No
12 5350308.02 90 65 1.38 Curvilinear Networks No
13 5350318.00 122 102 1.20 Curvilinear Networks No
14 5350319.00 94 65 1.45 Modified Grid Networks No
15 5350320.01 45 34 1.32 Curvilinear Networks No
16 5350320.02 30 22 1.36 Curvilinear Networks No
17 5350321.01 114 78 1.46 Modified Grid Networks No
18 5350321.02 65 43 1.51 Future Greenfield Residential No
Communities

19 5350322.01 9 6 1.50 Future Greenfield Residential No
Communities

20 5350322.02 70 49 1.43 Modified Grid Networks No
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