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ONTARIO LINE INITIAL BUSINESS CASE

Executive Summary

Scope

Recognizing the pressing need to serve the fast growing Greater Toronto and Hamilton Area (GTHA),
Metrolinx and Infrastructure Ontario have developed an option  for a new rapid transit line Bthe Ontario Line
- based on the existing plans for the Relief Line South subway and initial analysis for the Relief Line North
extension, to better expand the t ransportation network as well as allow for faster delivery and cost -
optimization.

This Initial Business Case evaluates the performance of the Ontario Line and Relief Line South compared to

a Business as Usual(BAU) scenario as the basis for an investmentdecision. The BAU assumes t
Del i ver yb pr o2p4é BegisnalfTransportatohRlanar e in service, as modi f
Transit Plan’, and that reasonable improvements to existing surface transit as well as signalling

improvements to Line 1 are delivered.

For reference, see Figure 1 and Table 1, which provide a summary of the options considered

Figure 1: Options under consideration in this Initial Business Case
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ONTARIO LINE INITIAL BUSINESS CASE

Table 1: Summary of options under consideration in this Initial Business Case

Vehicle and
Option Length  Stations Vertical Alignment
Automation
Relief Line 8 stations Osgoode, Queen, Sherbourne, Toronto Rocket
7.5 km Tunnel
South Sumach, Broadview, Carlaw, Gerrard, Pape. (Semi-Automated)

15 stations Exhibition, King/Bathurst,

Queen/Spadina, Osgoode, Queen, Moss
Modern Standard
15.5 Park, Corktown, proposed East Harbour, Tunnel + Elevated
Ontario Line Metro Rail
km Leslieville, Gerrard, Pape, Cosburn, Guideway + At Grade
(Fully Automated)
Thorncliff e Park, Flemingdon Park, Science

Centre.

Method of Analysis

A Business Case is a comprehensive collection of evidence and analysis that sets out the rationale for why

an investment should be implemented to solve a problem or address an opportunity. Business  casesare
required b yCabi@ltPmojects Approvals Policy for all capital infrastructure investments. The

Ontario Line Initial Business Case (IBC) follows the m ethodology from the Metrolinx Business Case

Guidance?.

The Ontario Line Initial Business Case falls under the Options An alysis stage of Me t r o IPiojack Lifexycle

(see Figure 2 on page 16),comparesthe BRel i ef Line Southb and Baanstar i o
Business As Usualscenario, and identifies a representative alignment and station locations for further

refinement and design . As with all Metrolinx Business Cases, the Ontario Line IBC is structured around four

cases:

1 The Strategic Case, which determines the value of addressing a problem or opportunity based on
regional development goals, plans and policies

1 The Economic Case, which uses standard economic analysis to detail benefits and costs of the
options to individuals and society as a whole, in economic terms.

1 The Financial Case, which assesses the overall financial impact of the options, its funding
arrangements and technical accounting issues and financial value for money.

1 The Deliverability and Operations Case , which considers procurement strategies, deliverability risks,
and operating plans and risks.

2 http://www.metrolinx.com/en/regionalplanning/projectevaluation/benefitscases/benefits_case_analyses.aspx
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ONTARIO LINE INITIAL BUSINESS CASE

Findings

Both Relief Line South and Ontario Line offer significant improvements compared to a Business As Usual

scenario, generatin g $3.4 billion and $7.4 billion worth of economic benefits respectively.  Because it

generates twice the economic benefits for a proportionally smaller cost increase, the Ontario Line provides

better value for money than the Relief Line South, with a Benefit-to-Cost Ratio between 0.90 an 0.96 when

delivered under a Public BPrivate Partnership (P3) delivery model. Findings are summarized in Table 2.

Table 2: High-Level Summary of Ontario Line IBC Findings

Relief Line South

Strategic Case

Ontario Line

Strong Connections 1 206,000 daily boardings

1 +25,000 jobs acc essible within a
45 minute transit commute to
Toronto resident s compared to
Business As Usual (BAU)

9  Brings rapid transit to n ew areas
in Toronéndbs eas

1  Opportunities for transit -oriented
development

389,000 daily boardings

+53,000 jobs acc essible within a 45
minute transit commute to Toronto
residents compared to BAU

Brings rapid transit to new areas in
the east end, as well as north of
Danforth and west to
Exhibition/Ontario Place

Access to employment within 45
minutes is increased significantly for
low-income residents

Additional opportunities for transit -
oriented development

212,000 person -minutes transit

travel time savings compared to

BAU

1 7% reduction in crowding on Line
1 compared to BAU

1 4 interchange stations

connecting to 4 rapid transit lines

Complete Travel Experiences 1

355,000 person -minutes transit travel
time savings compared to BAU

14% reduction in crowding on Line 1
compared to BAU

6 interchange stations connecting to
6 rapid transit lines

Cross-platform interchanges with GO
Rail create attractive and accessible
transfers for passengers.

Infrastructure
2= METROLINX ONTARIO
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ONTARIO LINE INITIAL BUSINESS CASE

Relief Line South Ontario Line

Sustainable and Healthy 1 10,000 net new transit users in 1 18,000 net new transit users in the
N the morning peak hour 3 morning peak hour compared to
communities compared to BAU BAU
1  28,000km decrease in VKT* 1 83,000km decrease in VKT compared
compared to BAU to BAU
1 Reduction in auto -related GHG 1 Reduction in auto -related GHG
emissions of 825,000 tonnes emissions of 1,012,000 tonnes
annually (2.6% reduction) annually (3.2% reduction) compared
compared to BAU to BAU
1  The tunneled alignment helps 1 The elevated/at -grade portions of the
with limiting impacts to the line may present visual and
natural environment, public environmental impacts that will need
realm and quality of life. to be mitigated.
Economic Case
Total Economic Benefits $3.4 billion $7.4 billion
(%2019, Net Present Value (NPV))
Total Costs ($2019 NPV) $8 to $9.2 hillion $10.4 to $12 billion
Fare Revenue Adjustment $993 million $1,761 million
($2019 NPV)
Benefit -Cost Ratio (NPV) 0.48 to 0.55 0.76 to 0.88 with a standard delivery model;

0.90 to 0.96 with P3 delivery.

Financial Case

Capital Costs ($2019) $6.2 - $7.5 billion $9.5 to $11.4 billion

Capital Costs ($2019) , N/A $8.7 to $10.5 billion
adjusted for P3 Delivery

Operations Costs (NPV, $2019) $1.7 billion $1.9 billion

Procurement and Delivery 1 Designed as a fully compatible 1 Developed with the potential to be a
expansion of the existing subw ay freestanding line from a systems and
network, building on current standards perspective , which opens
system assets which limits the up the possibility of Public -Private
range of options for delivery Partnership (P3) delivery and driving

cost and schedule adherence

3TTC defines peak hour as 8:15 am to 9:14 am on weekdays
“Vehicle Kilometres Travelled

Infrastructure 11
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ONTARIO LINE INITIAL BUSINESS CASE

Relief Line South Ontario Line

Delivery Timeline 1 Currently at approximately 15% 9 Design on shared sections with Relief
design with an approved Line South will be carried forward
Environmental Assessment with further design .
I Target in-service date of 2029 1  Environmental approvals are
required on the west and north
segments
9 Target in-service date of 2027
Operations 1 Semi-automated operation 1  Fully automated o peration allows for
1 Use of compatible TTC fleet higher service frequencies
allows for flexible operation 1 Standard gauge v ehicles are not
between lines and use of TTC inter-operable with the rest of the
yards TTC subway system

Recommendation

This Initial Business Case recommends advancing design of the Ontario Line option  over the Relief Line
South. Next steps will include refining design and engineering  to maximize benefits and address risks ,
developing a Preliminary Design Business Case, seeking environmental approvals through a Transit Project
Assessment Process and proceeding towards delivery. Though the Ontario Line would expand mobility and
opportunities for people in the G THA, as well as provide relief to the existing transit network, it is also
recommended that overall expansion of the transit system , beyond current plans for 2041 , be pursued at
pace in order to anticipate and support future growth of the region.

Infrastructure 12
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ONTARIO LINE INITIAL BUSINESS CASE

Initial Business Case Scope and Objectives

This Initial Business Case has two objectives:

1 Document the Ontario Line project concept, including scope , cost estimates, benefits, and potential
implementation challenges
1 Compare Ontario Line and Relief Line South with a Business As Usual (BAU) scenario

Background

The Greater Toronto and Hamilton Area (GTHA)i s one of North Americgbs fast e
projected to grow by over 40% between 2016 and 2041 °. While population and employment growth

continue across the region, key activities, in particular office growth, continue to be concentrated in

Toront obs abreand peadpiveny . Thisgrowth will further the need for increased transit capacity and

access to downtown from across the region.

Metrolinx is now investing more than $20 billion in the GO Expansion program to expand the rail system®,
with faster and more frequent trains and the capacity to carry three times as many passengers by 2041. GO
Rail will continue to serve primarily longer -distance trips, and is being developed in existing corridors with

all trains running to or from Union Station. However, the GO Rail system does not serve all par ts of Toronto,
nor does it serve many shorter distance trips. In particular, cr owding on Line 1 Yonge, specifically at Bloor -
Yonge Station, constrains transit ridership growth into downtown from north and northeast Toronto . This
constraint directly affects the ability to accommodate future growth in the region.

Accordingly, Relief Line South has for many years been recognized by Metrolinx, the City of Toronto, the
Toronto Transit Commission (TTC) and members of the public as a local and regional transit  priority. Given
the significance of the project, all three organizations have dedic ated resources to Relief Line planning
studies. More recently Metrolinx and Infrastructure Ontario have optimized plans for the new line in order to
facilitate and expedite its delivery and maximize its benefits to both the city and the region.  Previous studies
have found that improvements and optimizations to the existing system designed to provide additional

transit capacity would not, on their own, be sufficient to address ca pacity issues during peak periods. As the
Citybs popul at grawnnew toansit infrasirgctire is iequired to relieve congestion in downtown
Toronto.

In 2009, Toronto City Council approved an Environmental Assessment Study for an extension of Line 1
Yonge from Finch Avenue , in Toronto , to Highway 7 in the Regional Municipality of York. ’ With its approval,

® Statistics @nada 2016 CensuGrowth Plan for the Greater Golden HorsesBo&7
® http://www.metrolinx.com/en/greaterregion/projects/g@xpansion.aspx
7Yonge Subway ExtensionfFinch Station to Richmond Hill Centre: Environmental Project Report (January, 2009)

Infrastructure 14
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ONTARIO LINE INITIAL BUSINESS CASE

Toronto City Council also requested that Metrolinx prioritize Relief Line  South within its 15 -year plan in
advance of the Yonge North Subway Extension®. This was intended to accommodate capacity issues.

In 2012, the Downtown Rapid Transit Expansion Study ° (DRTES), commissioned by TTC and City of Toronto,
assessed future rapid transit needs to support anticipated growth in Toronto. DRTES recommend ed Relief
Line South to provide capacity reliefto Line 1 Yonge and Bloor -Yonge Station. In 2013, Relief Line South
was identified as one of Metrolinx's Next Wave of priority transit projects  within The Big Move Regional
Transportation Plan (RTP).In 2015, Metrolinx completed the Yonge Relief Network Study *° (YRNS) which
recommended that Metrolinx, in partnership with the City of Toronto and TTC, advance Relief Line project
planning and development in order to further assess the extension of the Relief Line north from Danforth
Avenue to Sheppard AvenueEast. I n 2018, the Relief Line NoRk@Mh was
Regional Transportation Plan as a key rapid transit project that is Bn Development .B*

Now in 2019, the Ontario Line Initial Business Case builds upon the Relief Line South Project Assessment
(Downtown to Danforth) completed in early 2018 , the Relief Line South preliminary design and engineering
and the Relief Line North Project Assessment to make a recommendation on the most efficient way to
deliver the new line to Toronto.

Business Case Overview

Business Case analyses are mandated by Metrolinx for all capital projects. As projects develop in scope and
construction, business cases are completed to define the rationale and requirements for  delivering said
investment. As shown in Figure 2, the Initial Business Case is the first of four business cases completed in an
i nvest ment Ohe IBC compacey aptiors .ag ainst Business As Usual It reviews options to addre ss
the problem statement and selects a preferred option for further design and analysis.

8 Toronto City Council, 2009.EX28.1 (January 27 and 28, 2019)

°TTC and City of Toronto Downtown Rapid Transit Expansion Study (October, 2012)

% Metrolinx Yonge Relief Network Study (July, 2015)

" Metrolinx 2041 Regional Transportation Plan for the Greater Toron to and Hamilton Area (March, 2018)

Infrastructure 15
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ONTARIO LINE INITIAL BUSINESS CASE

Figure 2: Metrolinx Business Case Development Process

Preliminary Design
Business Case

* The Preliminary Design
Business Case takes the
recommended option
of the Initial Business
Case and reviews
different approaches to
refine and optimize it.

* This Business Case
is typically used to
secure funding from the
Province for procurement
and construction.

e This stage of the Business
Case Lifecycle typically
occurs in parallel with
the Environmental
Assessment process.

Full Business Case

e Updated (if required).

Strategic Planning

Identifies problem statement and defines
benefits that the project needs to deliver.

v

Feasibility and
Options Analysis

Evaluates options and determines
a preferred option. Typical point
at which funding for planning and
preliminary design is secured.

v

Preliminary Design

Refines preferred option, further
clarifying scope and cost. Typical point
at which funding for procurement

and construction is secured.

v

Design & Procurement
Preparation

Develops project framework,
designs and requirements used
as the basis for procurement.

v

Procurement

Procures the project.

v

Construction,
Commissioning & Delivery

Delivers and commissions the project.

v

In Service

After the asset is in service, monitors
the benefits and costs to identify
opportunities for enhancements
and lessons learned.

Initial Business Case

® The Initial Business Case

compares investment
options and selects a
preferred option for
further refinement
and design.

This Business Case

is typically used to
secure funding from the
Province for planning
and preliminary design.

Full Business Case

Full Business Case
confirms a specific option
(including benefits
realization, financing,
and delivery plans)

for procurement.

Post In-Service Business Case

¢ The Post In-Service

Business Case reviews
the actual costs and
performance of the
investment after the

asset has gone into
service. This Business
Case provides lessons
learned and opportunities
to enhance the services
being provided.
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ONTARIO LINE INITIAL BUSINESS CASE

Introduction

This chapter defines the case for chang e, which is used to guide the evaluation of investment options
considered within this business case.

Case for Change
Problem and Opportunity Statement:

The Greater Toronto and Hamilton Area (GTHA) is experiencing unprecedented growth calling for
correspon ding expansion of its transportation network. Expanding the transit system is essential to connect
people to schools, jobs and their communities

Symptoms of the regionbs accelerated growth are visi.!
As Usual approach. Line 1 Yonge, the primarynorth -s out h spine of Torontobs rapi
serves both local and regional trips, is currently operating at capacity , with impacts to passenger comfort.

Even with improvements now underway , such asupgraded signalling on Line 1, itis projected to remain
overcrowded in the near future. Road traffic congestion is expected to worsen and commute times to

become | onger, with negative impacts to Ontariobs qusz:

Increasi ng the transit ndawvnovm Kdamto oithg @aor employmentaceas and
neighbourhoods throughoutthe City, i s cr i ti cal to unlocking the GTHADS
metropolitan region and mai peobmeiamdimajg enployers. GHxphAsls of thep p e a |
transit network will shape growth in the region, encourag e transit-oriented development and improv e

overall mobility and quality of life.

Under such pressure, a quick and efficient delivery of an expansion of t he rapid transit network is critical.

Infrastructure 18
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ONTARIO LINE INITIAL BUSINESS CASE

Table 3: Problem or Opportunity Drivers

How does this Driver influence the What is the impact of not
Driver problem/opportunity? addressing the
problem/opportunity?
High travel demand into Downtown Toronto results in Lack of confidence in transi t may
auto congestion and transit overcrowding. result in mode shift to auto and
Travel Transit users generally rely on the bus and streetcar further road congestion, resulting
Behaviour network as a first mile solution to access the subway. in longer commute times, loss of
productivity, and a decrease in air
quality.
The current practical capacity of Line 1 is 26,400 Failure to increase rapid transit
passengers per hour pe r direction, assuming a 2.5 - coverage limits access throughout
minute headway and 1,100 passenger -per-train the region, especially to
capacity. This hourly capacity however is largely economic, cultural, and social
Transport dependent on consistent short dwell times at stations. opportunities, for large sections of
) The geographic coverage of rapid transit is limited. the population.
Service Inadequate capacity provision
Provision increases levels of crowding at
stations and on trains, which
results in longer dwell times or
%‘) service disruptions, further
2 reducing transit capacity.
(5}
i In 2011, Line 1bs rotaling The current infrastructure limits
8 Toronto Rocket trains to deliver increased capacity. the systembs abil
% Transport The block signal system is curre ntly being replaced higher levels of services,
= with Automatic Train Control, set to be fully in service increased capacity, and safety to
o [nfrastructure by 2022. This will allow higher frequency and riders. Ultimately, it limits the
= and passenger capacity. systembs ability
E TTC is studying station expansion and other demand.
g Technology infrastructure improvements to Line 1 to address
FEJ overcrowding issues that are not resolved by above -
= mentioned improvements.
The Province and City of Toronto have both Without funding for these
< Government recognized the project as ahigh priority. initiatives, the situation will be
g Policy and exacerbated, with the risk of
2 y paralysingt he r egi onbs
£ Planning and contributing to environmental
S concerns.
2
|c:5 Population and Employment growth in Downtown Focus of growth in certain areas,
@ Economic Toronto has accelerated, and has already exceed ed along with spatial mismatch,
5 Activity, Land 2031 forecasts. Population growth is also very h igh in requires a significant increase in
= the Downtown; however population density itself is transit capacity in order to support
g Use, and more diffused, with pockets generally along existing economic activity.
5 Demographics subway lines as Wel! as in neighbourhoods with lower
average household incomes.
% METROLINX Infrastructure 19
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ONTARIO LINE INITIAL BUSINESS CASE

Business as Usual

A Business As Usual scenario is used as a base case in this IBC togive us a comparator for the options under

consideration.

The 2041 Regional Transportation Plan, adopted by the Metrolinx Board of Directors in 2018,
Priority Action 1.1 the deliveryof 14t r ansi t
meaning they are currently in advanced stages of design or under

projects

identifies as
by 2025. Thes/k
construction, and include the GO

Expansion Program, Eglinton Crosstown, Finch West LRT, Sheppard East LRT, Scarborough Subway
Extension, Highway 7 BRT and Yonge BRT.

The 2041 BI

n D eid iricluded irythe BesinesAs W dual (BAU) scenario, with a few

modifications reflecting recent decisions:

9 Scarborough Subway Extension is included in the BAU with three stops rather than one, in

accordance with commitments from the current
9 Eglinton West LRT is included as an underground e xtension of the Eglinton Crosstown;
1 Sheppard East is included as a subway extension of Line 4 Sheppard, with six stations.

provincial government ;

The Business As Usual scenario also assumesreasonable improvements to existing surface transit , as well as

capacity improvements cu rrently underway on Line 1 .

Figure 3: Business As Usual Network
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ONTARIO LINE INITIAL BUSINESS CASE

Strategic Value

The 2041 Regional Transportation Plan (RTP)presents a common vision for the region:

B'he GTHA will have a sustainable transportation system that is aligned with land use, and supports healthy
and complete communities. The system will provide safe, convenient and reliable connections, and support
a high quality of life, a prosperous and competitive economy, and a protected environment. B

The goals of the 2041 RTP are to achieve:

1 Strong Connections Bthis IBC will recommend an option that will connect more people to more
places and opportunities

1 Complete Travel Experiences Bthis IBC willrecommend a solution to improve reliability, comfort and
safety

1 Sustainable and Healthy Communities Bthis IBC will evaluate transit investments to provide more
environmental -friendly travel options

Strategic Outcomes

The proposed investment to be recommended through this Initial Business Case should support the
realization of the three 2041 RTP goals as follows:

Strong Connections:

The recommended investment will improve transit coverage by offering rapid transit access to more
communities and serving key destinations, increase access to economic opportunities for people  in the
region by better connecting them to jobs and support transit  -oriented development, thus creating a
synergy between transit and places.

Complete Travel Experiences:

The recommended investment will improve travel time and reliability for riders on ¢ urrently congested
routes, such as Line 1, and for riders shifting to rapid transit by adding capacity to the transit system . It will
also improve their comfort and safety by relieving crowding and integrate into the future transit network to

allow for con venient and seamless trips.

Sustainable and Healthy Communities :

The recommended investment will move more people more quickly using less energy by shifting trips to
more sustainable modes and reducing auto congestion. The recommended investment will also  strive to

Infrastructure 21
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ONTARIO LINE INITIAL BUSINESS CASE

reduce the overall negative impact of travel on the natural environment and quality of life . This will be
realized through the reduction of greenhouse -gas emissions, the preservation of green spaces and limited
noise and vibration impacts.

Strategic Objectives

To support the strategic outcomes, the recommended investment  should achieve the objectives listed in
Table 4. These objectives were developed to support the realization of the three Strategic Outcomesa nd
tailored to the Problem and Opportunity Statement (see page 18).

Table 4: Strategic Objectives

Goals Objectives

Improve access to transit

Strong Connections Increase access to economic opportunities

Support a synergistic relationship between transit and city -building

Improve travel time and reliability

Complete Travel
_ Improve comfort and safety
Experiences

Build an integrated transportation network

_ Move people with less energy and pollution
Sustainable and Healthy

Communities . . .
Improve quality of life and public health

Infrastructure 22
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Introduction

This chapter introduces the options to be evaluated and compared through the four cases that  constitute
the Initial Business Case. Two options will be considered here, within a similar north -south corridor,
connecting downtown Toronto to its east end. As a key differentiator however t hese options, though
following comparable routes, rely on different technologies and infrastructure detailed below.

Option s Development

Figure 4: Options under consideration

Business As Usualfor the horizon year 2041 assumes the delivery of fourteen transit projects identified as

Bl n Del i v2041Ré&gionaliTranspodationPlanwi t h modi fi cati ons from Ont a
announced in A pril 2019. The Business As Usual scenario also assumesreasonable improvements to

existing surface transit, as well as capacity improvements currently underway on Line 1 Yonge -University.
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