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Transit Expansion Program
277-805 Front St West
Toronto, Ontario
September 25 1990

T G Smith

Managing Director
GO Transit

1120 Finch Ave West
Downsview, Ontario

Dear Sir:

Canadian National is pleased to submit the First Pass Capacity
Review, a current and initial assessment of rail capacity
required to meet currently anticipated GO Transit service
expansions.

The report is in response to GO Transit's acknowledgment of CN's
participation in your Accelerated Planning Program, G. A. P. P.

The next stage in the program we envision in serving your needs
is to wundertake a detailed analysis and simulation process as
described in the report. The process will refine and sharpen
this first network approximation and begin the work of
identifying the staging and details of the plant changes to
provide service expansion. During the prlanning period,
particular care and attention will be spent on ensuring that the
high level of service now provided to GO Transit not erode but
rather, improve as expansion unfolds.

We look forward to your commitment to the next stage, and our
entering into discussion on the prioritizations for further
corridor development.

Our thanks to GO Transit staff for the advice and assistance in

compiling data for this report, and in particular, to Messrs R.

Ducharme, J. Brown, P. Johannsson, J. Bateman, and W. Burns for

their support and co-operation during the inception of our

expansion group and its activities. N&ﬂn
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As outlined in the executive summary of the report, we request
that you consider the rail plant data incorporated in the report
and the simulation evaluation to be confidential.

GO Transit 1is an important customer to Canadian National and a
special partner in rail activities in Ontario. We look forward
to working together during an exciting and demanding period of
growth in rail and commuter activities in the coming future.

Yours truly,

H Ralph Laviolette
General Manager
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EXECUTIVE SUMMARY

In April 1990, CN formally responded to GO Transit's request to address the
proposed expansion of the GO Transit rail network and an increase in train
densities by creating the Transit Expansion Program group. The impact of GO
Transit expansion on CN's future freight, intermodal and other customer traffic
service plans on the network were recognised as crucial to any further GO Transit
train service extensions.

This report is the result of a preliminary and subjective review, by knowledgable
railway staff, of CN's perception of GO Transit's full service volumes, and the
effects of other anticipated traffic changes on the network from a rail
operations perspective.

Due to concurrent requests through the period for the spot extensions of commuter
service beyond the existing GO Transit terminals, the report is not sufficiently
refined to accommodate physical or land acquisition constraints. However, order
of magnitude costs for the construction of improvements to the rail network are
presented.

In addition to physical and land acquisition constraints it is recognized that
the effectiveness of this highly preliminary plant design requires testing prior
to implementation due in part to (a) the nature of future traffic patterns in the
congested network, and (b) the anticipated difficulties in correcting any
deficiencies after the construction of an expanded network. Expansion solely
through plant additions may not handle critical future operational needs
efficiently. The task of handling commuter and other rail traffic changes in
these corridors will require the design of specific capabilities in the plant
rather than sizing solely by track additions. The existing plant may also be
sufficient in some instances to be able to accommodate commuter expansion with
plant adjustment rather than more costly plant addition.

To address these issues, methodologies for rail network analysis through
simulation were examined, and the report recommends a process to ensure that
these constraints, flexibilities, and efficiencies are addressed concurrent with
design and construction commitments.

Regardless of the sequencing of corridor development and service expansion
staging, this simulation process must be undertaken on the network as a whole due
to the inter-dependencies of the rail routes which now accommodate freight,
intermodal, passenger, and commuter modes. An estimated cost for the simulation
process is also included.

Due to the preliminary and candid nature of data in this study, and so as not to
jeopardize future relations with external parties, all information herein
provided must remain the property of Canadian National for the sole use and
reference by GO Transit. By acceptance of this report, GO Transit and its Go
Accelerated Planning Program Staff acknowledge that information resultant from
this report shall not be issued to any external agency without prior written
approval between Canadian National and GO Transit.
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where the system now carries more than 34 million riders per year, with the rail
portion carrying an average of 90,000 riders per day. Service expansions
implemented over the past ten years have enabled GO Transit to handle 70 percent
of the total increase in travel to downtown Toronto., Accordingly GO Transit
forms a prominent part of the various initiatives announced by the Province, as
evidenced by a $400 million funding allotment within the Transportation Capital
Program for GO Transit service improvements. The 1990 budget statement included
commitments to extend GO Transit train services beyond the current Greater
Toronto Area (GTA) limits to Barrie, Bowmanville, and Guelph. The budget
statement also included review of rail service extensions to Peterborough and
Brantford.

In 1989 GO Transit reacted to its increased ridership and funding by initiating
its "Accelerated Planning Program'. The program's goals are to investigate long
term service improvements so that expansion projects can be initiated as quickly
as possible once funding is made available, GO Transit's long term train service
goal is to implement full service on all GO Transit corridors, that is, bi-
directional operation during both the peak and off-peak periods of the day.
‘Canadian National and Canadian Pacific were asked to participate in the
accelerated progranm,

In response to GO Transits's request CN created the Transit Expansion Program to
provide input to the GO Transit Accelerated Planning Program (see Appendix I).

1.3 First Pass Capacity Review

The Transit Expansion Program assembled a team of CN officers in mid June 1990
to make an initial assessment of the dimplications of GO Transit service
expansions. The varied background of the participants ensured that discussion
and debate of individual topics incorporated multi-functional input, ie.
Operations Management, Transportation Planning, Transit Development, Marketing,
Service Design, Construction, and Signals & Communication (see Appendix IV for
a list of participants). The objectives of this exercise were:

1) review existing operations and plant

2) review previous GO Transit initiated capacity studies

3) develop an indication of main track plant needed to accommodate future GO
Transit, freight, intermodal, CP , ONR, and VIA operations

4) iddentify locations where GO Transit expansion will impact existing and
future industrial switching operations

5) assess grade separation needs

6) identify issues to be assessed in detail as further analyses proceed.
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1.31 Intent of First Pass Capacity Review

This report, entitled "First Pass Capacity Review'" to clearly emphasize the
preliminary and subjective nature of the assessment, details the results of the
discussions held. The intent of the information presented is to:

1) provide an initial assessment of main track plant requirements

2) develop order of magnitude construction costs

J) identify issues to be addressed by subsequent analyses

4) provide a common and coordinated starting point for subsequent analyses.

The plant needs identified in this report will be modified and refined as in
depth analyses are performed on items such as:

1) existing and future industrial operations

2) forecasted freight, intermodal, commuter and inter city passenger traffic
levels

3) conceptual future GO Transit service levels/schedules

4) rail plant interlocking requirements (location, spacing and configuration)

5) outposting needs

6) engineering feasibility

7) right of way limitations vs property acquisition issues

8) Union Station/Toronto Terminals Railway capacity limitations

9) Signals and communication systems.

1.3.2 Detailed Analyses

The first pass capacity review provides a preliminary assessment of the main
track plant needed to handle future GO Transit, freight, intermodal and passenger
operations. A substantial analytical process is required to complete functional
operating design of track, train control, and signal facilities. Systemic issues
such as the Toronto Terminals Railway also form part of the detailed analyses.

The 1initial phase of the detailed analyses will consist of a review of the
existing plant and workloads so that a "base case' can be established. The base
case will be used in the development of future plant and operating requirements.

The second step of the process will identify and quantify forecasted traffic
levels for GO Transit, freight, intermodal, VIA, CP, and ONR activities.
Forecasted traffic will then be translated into schedules and operating
strategies.
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The third step will refine track configurations presented in this report to
account for the detailed schedules and operating patterns developed in the
previous step. Since preliminary main track requirements have been defined, this
step will consist primarily of determining industrial support trackage
requirements, refinement of main track connections to service tracks and yards,
assessment of future outposting needs, rationalization of future GO Transit
station sites, and refinement of GO Transit platform configurations. Track
schematics will then be produced to facilitate input simulation models.

The final step of the process will test the operating strategies, schedules, and
plant configurations by means of computer simulation. This portion of the
detailed analyses will begin with the simulation of a 'base case'" for each
corridor to provide a benchmark for evaluating the effectiveness of future
operations and plant scenarios. Successive simulation runs will then test the
effectiveness of future operating scenarios and plant configurations. Sufficient
simulations, utilizing the simulation models outlined in Appendix II, will be run
to:

o verify the plant configuration needed to accommodate a given operating
strategy/schedule

0 tailor the individual segment facility requirements to the specified
activity levels

o develop a construction staging scheme

0 reduce the prospect of building excess plant.

An initial assessment of the detailed analyses workload has estimated staffing
requirements to be 118 person-months over a period of 22 months. The tentative
completion of the individual route analyses, including an overview of the
integrated network and preparation of reports, is mid 1992. The estimated costs
for this study is $1,800,000. Portions of these analyses can occur concurrent
with detailed design and implementation of portions of the network where
simulation may not be required or has already been completed previously.

Evaluation of the systemic issues identified in Section 3.0 will take place
concurrent to the detailed analyses of 1individual corridors. The Toronto
Terminals Railway will be the most important systemic issue to be addressed since
the feasibility of any significant GO Transit service expansion hinges on the
ability of the TTR corridor to handle increased train volumes and passenger
flows. The list of items to be investigated includes train control systems,
communication systems, passenger flows within the station, platform and track
assignments, and identification of station modifications., While a detailed study
plan has not been prepared, it is estimated that the cost of carrying out the
Toronto Terminal Railway analysis will be approximately $1,300,000. The cost
and time frame required to study other systemic issues have not yet been
developed.
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2.0 FUTURE GO TRANSIT SERVICE LEVELS

Five definitions of GO Transit train service levels were developed to provide a
common base of understanding and interpretation of GO Transit service levels.
These definitions were used as the basis for conducting discussions and
subsequent determination of main track requirements presented in this report.

Sexvice

Leve] Definiti

Spot

Limited

Full(-)

Full

Full(+)

As required or special event services

Peak direction service during AM & PM peaks, trains operated at 20
to 30 minute headways
No off-peak service provided

Peak direction service during AM & PM peaks, trains operated at 20
to 30 minute headways
Some degree of off-peak service

Peak and counter peak service during AM & PM peaks, trains
operated at 20 to 30 minute headways

Bi-directional off-peak service, trains operated at headways of
one hour or more

Some form of weekend service

Peak and counter peak service during AM & PM peaks, trains
operated at less than 20 minute headways

Use of express, semi express and short turn trains during peak
periods

Bi-directional off-peak service, with trains operated at headways
of one hour or less

Some form of weekend service

Service levels for existing GO Transit operations, current service expansion

proposals,

and services levels assumed by the first pass capacity review are

compared on the following page.



t Pass Chart 1

COMPARISON OF GO TRANSIT SERVICE LEVELS

CORRIDOR EXISTING SERVICES CURRENT SERVICE EXPANSION FIRST PASS CAPACITY REVIEW
PROPOSALS
Lakeshore West | o FULL(+):  Toronto to Oakville o FULL: Toronto to Burlington [¢] FULL(+): Toronto to Burlington
by 1992
o LIMITED: 3 AM & 3 PM trains o LIMITED: 3 AM & 3 PM trains o FULL: Burlington to Hamilton
Oakville to Hamilton (CN) Burlington Hamilton TH&B TH&B
(CP) by 1994
Georgetown o LIMITED: 4 AM & 4 PM trains o FULL: Toronto to Georgetown o FULL: Toronto to Georgetown
Toronto to Georgetown
o LIMITED: 1AM & PM train o LIMITED: Georgetown to Guelph
Georgetown To Guelph
for Fall 1990
Bradford oLIMITED: 1 AM &!PM train oLIMITED: 1AM & 1 PM train Toronto |0 FULL:  Toronto to Barrie
Toronto to Bradford to Barrie for Fall 1990
Richmond Hill o LIMITED: 4 AM & 4 PM trains o FULL: Toronto to Vandorf o FULL: Toronto to Vandort
Toronto to Richmond Hill
Stouffville oLIMITED: 2 AM &2 PM trains o FULL: Toronto to Stouffville o FULL: Toronto to Uxbridge
Toronto to Stouffville
Lakeshore East |o FULL(+): Toronto to Whitby o FULL(+): Toronto to Oshawa by 1993 (o FULL(+): Toronto to Oshawa
o LIMITED: Extension of 1 AM & 1 PM
train to Bowmanville
for Fall 1890
CORRIDOR EROM IO SUBDIVISION (S)
Lakeshore West  Toronto Hamitton Oakville
Hamition Jct.  Hamilton TH&B  Goderich (CPR)
Georgetown Toronto Guelph Weston
Halton
Gueiph
Bradford Toronto Barrie Newmarket
Richmond Hill Toronto Vandorf Bala
Stouffville Toronto Uxbridge Kingston
Uxbridge
Lakeshore East Toronto Durham Jct. Kingston
Durham Jct. Oshawa GO*
« NOTE: The GO Subdivision consists of 8.9 miles of a two main track subdivision

constructed on a GO Transit owned right-of-way between Durham Junction and Whitby




3.0 Systemic Issues

The following topics were highlighted as being generic and could not be resolved
on a corridor specific basis since they represent issues that were too complex,
involved policies not related to plant or operating needs, or involved numerous
interrelated topics.

J.1 Train Control

The first pass capacity review, its subsequent analyses, and its ensuing design
activities will assume the use of conventional train control technologies, such
as Computer Aided Manual Block System (CAMBS) and Centralized Traffic Control
(CTC).

Developments in the Advanced Train Control System (ATCS) technology will be
monitored and considered for utilization in GO Transit expansions if and when the
technology becomes an operationally viable alternative to conventional
technologies.

The Operations Management Control (OMC) system developed by CN Rail will be
reviewed to determine its potential use as a train monitoring tool.

Rail Traffic Control (RTC) issues such as dispatcher work 1load, size of

dispatcher territories and the ability of RTC machines to handle full service on
all routes will form the basis for a separate study.

3.2 Electrification Clearances

GO Transit has confirmed its position with regards to designing structures on the
basis of clearances sufficient to accommodate overhead catenaries. A review of
overhead clearances will be conducted to investigate whether clearances at
existing structures are adequate for electrification.
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3.3 Grade Separation of Road and Rail Facilities

The National Transportation Agency’s position regarding funding of grade
separations has undergone significant change over the last two years. CN’s
position, with respect to GO Transit expansion proposals, 1is that the
installation of automatically controlled warning signals will be sufficient at
all existing level crossings. Any decision to grade separate an existing level
crossing and its associated funding will be viewed by CN as being the
responsibility of the Road authority and GO Transit. CN will process grade
separation applications and approvals on GO Transit’s behalf once capital and
maintenance funding issues have been agreed between the Road authority and GO
Transit.

3.4 Maintenance of Way Access Roads

Provision of maintenance of way access roads will be identified as refinements
are made to the results of the first pass capacity review.

3.5 Toronto Terminals Railway {(TTR)

The first pass capacity review did not evaluate TTR track corridor, train
control, passenger flow, and platform needs. The TTR was readily recognized as
being a fundamental component of any service expangion proposal. A comprehensive
review of TTR operations must be undertaken to ensure expansion proposals can be
integrated into the operation of the Union Station complex.

3.6 GO Transit Stations

GO Transit line station sites used in this report incorporate existing station
facilities, stations soon to be constructed/relocated/modified, and possible
future station sites as identified in past studies and past discussions with GO
Transit personnel. Station locations must be rationalized, in consultation with
GO Transit, to accurately reflect future station locations and platform
configurations.

A basic premise of this report is the maximization of platform access, that is,
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5.0 CORRIDOR SPECIFIC DISCUSSIONS

5 Xistj P Operati

Main Tracks: Oakville Sub. - Toronto to Hamilton (mileages 0.0 to 39.3)

Number of
ai S From To
4 Toronto Mimico
3 Mimico Port Credit
2 Port Credit Oakville
2 Oakville Burlington
2 Burlington Hamilton

Major Sections of Service Track

0 Mimico, mileages 6.0 to 8.5

o Port Credit, mileages 11.5 to 12.8
o Clarkson, mileages 16.0 to 17.5

0 Burlington, mileages 31.7 to 32.0
0 Aldershot, mileages 33.3 to 35.0

Ancillary Features/Facilities

o0 Yards

0 Mimico Freight Yard, mile 7.0

0 GO Transit's Willowbrook Maintenance Yard, mile 7.0
0 VIA's Toronto Maintenance Centre, mile 7.0

o]

Oakville Yard, mile 19.5
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0 Aldershot Yard, mile 35.0
o Hamilton Yard, mile 38,9

o Junctions

Canpa, mile 8.4 - junction with CP

Burlington West, mile 32.0 - junction with Halton Sub
Bayview, mile 36.9 - junction with Dundas Sub
Hamilton Junction, mile 37.3 - junction with CP

o 0 0O

o Others

0 Oakville-Kingston Connecting Tracks, a set of two tracks providing
freight routings through the TTR, connected at mile 1.8 of the Qakville
Subdivision in the west and at mile 333.3 of the Kingston Sub. in the east

o0 mileages 0.0 to 1.1 of the Oakville Sub. fall within TTR limits

Train Control

o CTC over entire route

Existing GO Transit Operations

Full(+) Toronto to Oakville

0 10 minute headways between trains operating Oakville to Toronto during AM
peak )

0 express, semi-express, and short turn trains Toronto to Oakville during
peak periods

0 60 minute headways during off-peak periods

Limited Service Oakville to Hamilton

0 three peak direction trains during AM and PM peaks
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Comparison of Existing Traffic Levels (Trains/Day)

Route Segment Frt GO VIA Total
Toronto - Mimico 8 114 39 161
Mimico - Oakville 18 68 14 100
Oakville - Burlington 14 12 14 40
Burlington - Bayview Jct. 38 12 14 b4
Bayview Jct.- Hamilton 23 12 4 39

Traffic counts were obtained from the April 1990 Traffic Summary issued by the
Toronto Rail Traffic Control Centre - Zone €. GO Transit train counts include
both revenue and equipment movements. Extra movements are not included. All
counts based on total for both directions.

5.1.2 Previous GO Transit Studies

i1 , _ 5 of t] l Servi . vy (1986):

Recommendations:

ville to Burlij

Recommendations:

t -

Recommendations:

Two additional main tracks to extend of Full service to the
CN Station in Hamilton.

n Project (1988

One additional main track Port Credit to Burlington to
extend Full(+) service to Burlington. (Section between
Oakville and Burlington being constructed for 1992
completion, includes Aldershot Yard reconstruction as part
of the project).

ho ervice Expansion Feasibility Stud 1988):

One additional main track between Hamilton Junction and
Burlington to accommodate a 20 train Full service scenario
to Hamilton by running Toronto to Hamilton Junction on the
Oakville Subdivision and Hamilton Junction to the TH&B
station in downtown Hamilton via CP.
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Waterdown Terminus - GO Lakeshore Expansion Feasibilitv Report (1989):

Recommendations: One additional main track Burlington to Waterdown Road to
accommodate extension of Full Service to a Waterdown Road
terminus facility.

Each of the previous studies stressed the critical nature of the plant between
Burlington West and Bayview and recognized CN's previously stated position that
main track plant must be constructed between Burlington and Hamilton to expand
service levels beyond the existing three AM and three PM trains operated on this
section of the Lakeshore West Corridor.

5.1.3 First Pass Capacity Review Assumptions

The first pass capacity review of the Lakeshore West corridor was conducted on
the following basis:

FULL(+) service Toronto to Burlington

bi-directional service during AM, PM and off-peak periods
10 minute headways during AM and PM peaks

30 minute headways during off-peaks

use of express, semi express, and short train operations

O OO0 OC

FULL service Burlington to the CP Hamilton station

bi-directional service during AM, PM and off-peak periods
20 to 30 minute headways during AM & PM peaks

60 minute (or greater headways during off-peak)

no express, semi express, or short train operations

o O OO

Service between Hamilton Junction and the CN Hamilton Station and possible
service extensions to Brantford and St. Catharines utilizing CN trackage were not
addressed. '



-20-

5.1.4 Areas of Concern

li .

This section of track is one of the most heavily used sections of plant in the
CN system, The combination of the following features necessitates computer
simulation of future operations to ensure the validity of recommendations made
by previous feasibility studies:

o volume of traffic

o presence of time sensitive traffic

0 Aldershot Yard setoff and lift operations

0o merging of east and west routes between Halton, Oakville, Grimsby and
Dundas Subs.

o low freight speeds

o 400 series trains frequently delayed by one to two hours to avoid
disrupting GO Transit peak periods

0 numerous cross plant moves

o 20 minute headway between GO Transit trains

o presence of VIA and CP traffic.

Future Traffic and Access to Plant

GO Transit's operation has expanded to the point where freight movements between
the Lakeshore Fast and West corridors can not be made immediately before or
during the morning and afternoon peak periods. For example train 416, on
occasions when its arrival is 0700 hours or later, must be delayed at Mimico for
the duration of the peak period to avoid disrupting GO Transit operations.
Restricted access to the plant during the GO Transit peaks has begun to affect
the planning and promotion of new services such as the new road railer service
to Oakville, Brampton, and Oshawa.

Access to Service Tracks

Definition of plant requirements must take into account the high volume of
industrial switching operations on this corridor. Existing industrial sidings
must be retained at all locations where new main track plant is built. Service
tracks such as those located at Port Credit and Clarkson must be maintained as
integral plant features to ensure continued ability to switch clear of main track
operations. Further more, access to, from, and between service tracks must be
maintained throughout the day. Retention of existing and/or the construction of
new service tracks will be redundant if access to these tracks is impeded by main
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Mimico to Burlington (mileages 6.7 to 31.5)

0 two additional main track's (four in total)
o Oakville South Yard to be relocated to north side of corridor

Burlington to Hamilton Junction (mileages 31.5 to 37.3)

o two additional main track's as per previous studies (four in total)
o improved interlockings as per previous studies
0 improvements to plant to upgrade freight speeds where ever possible

Hami i t Hamilto tatio via C

0 not assessed

i1 , Hamilton=s hari cord (vi

0 not assessed

5.1,6 Ordexr of Magnitude Construction Costs

The order of magnitude construction costs for these plant improvements are
detailed below.

Cost Estimate

Iten (Millions.19908)
Signals S 99.8
Structures 44.3
Grading 52.0
Track Work 60.1
Total S 256.2

Order of Magnitude Cost estimates for each of the six corridors are summarized
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5 2.1 Fxisting P] | C .

Main Tracks:

Weston Sub.
Halton Sub.
Guelph Sub.

Number of
Main Tracks

- Halwest to Silver

From

— N =N

[N SO SRl (]

Toronto

Keele
Woodbine East
Woodbine West

Halwest

Peel

Brampton East
Brampton
Credit
Georgetown

Silver

Major Sections of Service Track

- Toronto to Halwest (mileages 0,0 to 17.0)
(mileages 11.1 to 24.1)
- Silver to Guelph (mileages 30.0 to 48.8)

To

Keele
Woodbine East
Woodbine West
Halwest

Peel

Brampton East
Brampton
Credit
Georgetown
Silver

Guelph Junction

o St. Clair Ave., mile 5.3 of the Weston Subdivision

o

Weston,

o Etobicoke North to Halwest,

mile 8.6 of the Weston Subdivision - (interchange with CP)
mileages 11,0 to 16.2 of the Weston Subdivision

0 two - two mile sections on north side of main track(s)
0 one - six mile section on south side of main track(s)

o0 Bramalea,

mileages 11.6 to 14.3 of the Halton Subdivision

0 a one mile section on north side of main tracks
0 a two mile section on south side of main tracks
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Ancillary Features/Facilities

o Yards

G none

o Junctions

o Strachan, mile 1.5 Weston Sub. - junction with CP

Parkdale, mile 2.5 Weston Sub. - junction with Newmarket Sub.

o Halwest, mile 17.0 Weston Sub. & mile 11.1 - junction of Weston and
Halton Subdivisions

0 Silver, mile 24.1 Halton Sub. & mile 30.0 Guelph Sub. - junction of Halton
and Guelph Subdivisions

o

o Others

o mileages 0.0 to 1.6 of Weston Sub fall within TTR Limits
o Weston, mile 8.6 - interchange with CP
0 at-grade rail crossings with CP
0 West Toronto, mile 5.1 Weston Sub.
o Brampton, mile 15.6 Halton Sub
o four track GO Transit outposting facility at Georgetown

Train Control

0 CTC on Weston and Halton Subdivisions
o CAMBS on Guelph Subdivision

Existing G it .

Limited service Toronto to Georgetown

o four AM and four PM peak direction trains
0 no off-peak service provided
0 equipment outposted over night at Georgetown
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Comparison of Existing Traffic Levels {(Trains/Day)

Route Segment

Toronto
Parkdale

Halwest -
Georgetown

Silver
Acton

Frt GO
Parkdale 10 10
Halwest 22 8
Georgetown 27 8
Silver 27 -
Acton 7 -

Guelph Jct. 6 -

VIA Total
5 25
4 34
4 39
4 31
4 11
4 10

Traffic counts were obtained from the April 1990 Traffic Summary issued by the

Toronto Rail Traffic Control Centre - Zone C.
both revenue and equipment movements.

counts based on total for both directions.

5.2.2 Previous GO Transit Studies’

r it Richmond Hill a

0 W view (1986

GO Transit train counts include
Extra movements are not included.

All

Recommendations: One to two additional tracks to provide two main tracks over
entire length of Weston Subdivision and three main tracks
Halwest to Georgetown in order to expand from Limited
service to Full service between Toronto and Georgetown.
This study also recommended grade separation of the CN/CP
grade crossing at West Toronto,

it

eview sumption

The first pass capacity review of the Georgetown Corridor was conducted on the

following basis:

Full service Toronto to Georgetown

0 bi-directional service during AM, PM and off-peak periods

o 20 to 30 minute headways during AM & PM peaks
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0 60 minute (or greater headways during off-peak)
0 no express, semi express, or short train operations

Limited service Georgetown to Guelph Junction

peak direction train service only during AM and PM peaks
20 to 30 minute headways between trains

no off-peak service

no express, semi express, or short train operations

O 0O 0o

5.2.4 Areas of Concern

Weston Subdivision

The main area of concern on the Weston Subdivision was related to existing
industrial switching operations. The main components of discussions are detailed
below.

Interchange Operations

CN and CP interchange operations currently take place at mile 8.6 of the Weston
Subdivision. A service track of up to 6,000 feet in length will be required to
allow continued interchange activities to take place clear of the mainline., The
first pass capacity review schematics identify such a service track. Schematics
and order of magnitude construction costs do not however address track
modifications necessary to re-configure existing interchange facilities,

A hump to hump interchange scheme is being investigated at the present time, if
implemented, all Toronto area interchange traffic will be accumulated and sorted
at MacMillan and Agincourt hump vards with delivery of traffic being made by
transfer movements between the two hump vards. A service track of up to 6,000
feet in length at West Toronto may be required to keep the interchange operation
clear of GO Transit Full service operations should this hump to hump interchange
be adopted. The first pass capacity review does not account for this possible
future operating scenario.

Industrial Switching Operations

Industrial switching needs south of the 401 (mileages 0.0 to 10.7 of the Weston
Subdivision) could not be assessed in terms of the implications of a generic GO
Transit service level. Discussions however did identify that switching
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operations of industries connected directly to the main track could be disrupted
by expanded peak and off-peak GO train operations. Extension of existing
industrial leads rather than construction of service tracks may be sufficient in
this section of the corridor. In depth analyses of this portion of the corridor
is required to determine final plant configuration.

Existing service tracks are fundamental to Weston/Halton subdivision operations
between Highway 401 and Halwest (mileages 10.7 to 16.9 of the Weston
Subdivision). The first pass capacity review has incorporated two continuous
service tracks between these two points, one on each side of the recommended two
main track plant. Each of these service tracks is connected to the Halton
Subdivision.

Halton Subdivision

Discussions of the Halton Subdivision highlighted three areas of concern:

o high concentration of industrial switching activities between Halwest and
Brampton

0 cross plant movements between Halwest and Silver

o the presence of two existing single track gauntlets

These concerns were discussed on the basis of a four main track corridor being

in place between Halwest and Georgetown (two tracks for freight, intermodal, and
VIA operations and two tracks for Full GO Transit service).

Industrial Switching Operations

The first pass capacity review assumes the retention of the existing service
tracks and appropriate connections to a four main track plant to satisfy the
needs of the industrial switching operation between Halwest and Brampton.
Simulation of the Georgetown corridor will verify or refine this assumption.

Cross Plant Movements

Cross plant movement of traffic will form an integral feature of a four main
track operation between Halwest and Silver with the majority of the freight
movements being routed to the north at Halwest and to the south at Silver.
Conversely GO Transit trains will have to be routed to the south at Halwest and
to the north at Georgetown. These cross plant movements will create interference
between the two operations. The first pass capacity review assumes the bulk of
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cross plant moves as being made at interlocking plants located at Halton
Subdivision mileages 14,3, 17.2, 22,5, and 24.1, thereby eliminating the need for
a complex interlocking at Halwest. Platform access at the Bramalea GO Transit
station is restricted to the two southerly main tracks to physically force the
segregation of freight and commuter traffic at Halwest (freight to the north and
GO Transit to the south). Two alternatives to this approach are:

0 as above but with a more complex interlocking at Halwest to provide parallel
routing capabilities in conjunction with two platforms at Bramalea station

0 enhance the ability to segregated traffic by constructing a grade
separation, possibly at Halwest, to physically route GO Transit traffic to
and from the Weston Subdivision to the two most northerly tracks of the
Halton Subdivision.

Single Track Gauntlets

Halton Subdivision main track plant between Halwest and Silver includes two
single track gauntlets, one at Brampton and the second at the Credit River bridge
(mileages 14.2-15.2 and 22.5 respectively). Retention of a gauntlet (three
tracks vs four) in the future is not seen as a viable alternative between
mileages 14.2 and 15.2, The first pass capacity review on the basis of existing
concerns regarding the effects of the gauntlet on train performance, coupled with
future commuter, inter city and freight requirements recommends a four main track
plant through this area.

Resolution of the situation at the Credit River gauntlet could not be achieved
as readily due to the trade off that must be made between the high cost of
additional bridge spans and the possible capacity constraint created by
constyicting the main track corridor immediately east of the assumed Full service
terminus point at Georgetown. Reducing the number of main tracks from four to
three between the Credit River bridge and Georgetown as presented in the corridor
schematics is a preliminary configuration that is subject to computer simulation
and detailed review to determine final feasibility.

Guelph Subdivision

Main track capacity for a limited service level between Georgetown and Guelph can
be accommodated on the existing single track given the following assumptions:

o Limited service consists of two or more trains in the AM and PM peaks
0 trains are outposted so that equipment moves between Georgetown and Guelph



-36-

are not required
o train control is converted from CAMBS to CTC
o a 6,000 foot siding is constructed at Rockcut.

5.2,5 Summary of Plant Recommendations

Plant recommendations developed to account for the GO Transit service levels and

areas of concern outlined earlier in this section are:

Strachan to Halwest (Weston Subdivision mileages 1.5 to 17,0)

0 one additional main track (two in total)
0 retention of existing service tracks

o 6,000 foot service track and associated track modifications at the Weston
interchange

Halwest to Credit (Halton Subdivision mileages 11.1 and 22,5
0 two additional main tracks (four in total)

o retention of existing service tracks
0 interlocking plants at Halwest, Brampton, Pleasant, and Georgetown

Credit to Silver (Halton Subdivision mileages 22.5 to 24.1)

0 two additional main tracks (three in total)

Silver to Guelph (Guelph Subdivision mileages 30,0 and 48.8)

o a 6,000 foot siding at Rockcut
o installation of CTC Silver to Guelph
0 outposting at or west of Guelph
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5.2,6 Order of Magnitude Construction Costs

The order of magnitude construction costs for these plant improvements are
detailed below.

Cost Estimate
Item (Millions,1990%)
Signals S 71.5-~
Structures 41.1
Grading 51.3
Track Work 53.1
Total S 217.0

Order of Magnitude Cost estimates for each of the six corridors are summarized
in Section 6.0 which also provides global comments pertaining to the derivation
of the above costs. '

5.2.7 Plant Schematics

First pass plant recommendations for the Georgetown Corridor are presented in
schematic format on the following pages.



N
2 |\
}_
Z
(e} \
x
o}
= BLOOR
E Mi.4.0 2 2
I o - -
- » ;Z o ~ © 3 3
2 < " * < @ o o
- t b =0 h hd 2 . | ,
< 0 s 3 =0 = b =
= = [}
3 = N 2 (_)\ P
3 | ( — \ i i ]
s LN == 7
< N4 1 R
L / \ / Y : [ ) CTC
/ /7 \ Vi TIR LIMIT
\" : | MI.1.59
m g [ g } L 39 E ] 2 -3 ] L g
& & 2 = = Be £ e b s 3 = S
$ 8 5 3 5 g s 2 0¥ 3 0 :
g ’ « g a Z 9 z z = x 3
8 < = @ =) < @D 2 8 5 o é
° 9 5 ° £ 5 3
i a 7
% © 8 E
w
o
: LEGEND:
NOTES: ———— EXISTING CN TRACKAGE
SCHEMATICS ARE NOT TO SCALE AND ARE —_——— — EXISTING CP TRACKAGE
CONCEPTUAL IN NATURE. THEY DO NQOT PROVIDE _
A _COMPLETE REPRESENTATION OF EXISTING mmmm=e PLANT ADDITIONS AND MODIFICATIONS.
%#&%%mo BY PLANT ADDITIONS OR EXISTING GO STATION PLATFORMS.

ERRRR POSSIBLE FUTURE STATION PLATFORMS.

TRANSIT GEORGETOWN CORRIDOR - FIRST PASS CAPACITY REVIEW

EXPANS|ON issued:  SEP 24 1990 PAGE
PROGRAM WESTON SUB. Mi. 1.59 to 6.40 10 7

REVISED:




/¢

8
g
ETOBICOKE NORTH WESTON <)
, MI.11.0 MI.8.6 E
[&]
~ " ~ o - o
: E - : ¥E %% 3
3 f f 3 3 F 3 = = 3 3 2 3 = Z 3
L ~ /._) __l - _ ___\J—'/ Y | M| )
mmmm\ o =1 Y N s N i w
DR T /—‘—\ JIC —/ /—‘—\m/—l—\
3 w 3 X 2 e z ® B B % 2 b % 2 c S
Z g 2 : z 8 £ 3 g % g 5 ¢ 0z B g g
T & 3 Q = = w & < ] Zz % 4 & 2 & g
z % T 2 2 = 2 N & < 3 x
g B ° 3 = 8 g
B [++]
LEGEND:
NOTES: ——— EXISTING CN TRACKAGE

SCHEMATICS ARE NOT TO SCALE AND ARE
N

CONCEPTUAL IN NATURE. THEY

A COMPLETE REPRESENTATION OF EXISTING
TRACKAGE AFFECTED BY PLANT ADDITIONS OR

MODIFICATIONS.

- — EXISTING CP TRACKAGE
—===—== PLANT ADDITIONS AND MODIFICATIONS.
EXISTING GO STATION PLATFORMS.
NP POSSIBLE FUTURE STATION PLATFORMS.

TRANSIT

EXPANSION

PROGRAM

GEORGETOWN CORRIDOR - FIRST PASS CAPACITY REVIEW

WESTON SUB. M.

6.40 to 12.37

ISSUED:

SEP 24 1990

REVISED:

PAGE

207




<

N\

BRAMALEA
M.11.6 MALTON
. . = MI.14.7
z : z © g g 3 2 8 8 2 5
z = 3 e o o 3 I n o
:1:, z z 3 3 i z 3 3 3
\ - __| _ N 2
" \ ] ]
»3-\ 2 / N
/ £ p— /777N T T\—/// /T
W 2 oo 2 2 2 5 Y S
é z g oo 3 2 g 2 i 2 : g f
: I BB 3 5 B} s 3§ 2 :
u 55 5 & g 4 s g = 3 2
: ;i 2 5 < = 3 2 :
m " 4
-3 z 3
co S
s
‘ LEGEND:
NOTES: ———— EXISTING CN TRACKAGE

SCHEMATICS ARE NOT TO SCALE AND ARE
CONCEPTUAL IN NATURE. THEY DO NOT PROVIDE

REPRESENTATION OF EXISTING
TRACKAGE AFFECTED BY PLANT ADDITIONS OR
MODIFICATIONS.

EXISTING CP TRACKAGE

PLANT ADDITIONS AND MODIFICATIONS.

B EXISTING GO STATION PLATFORMS.

RRRIRY POSSIBLE FUTURE STATION PLATFORMS.

TRANSIT

GEORGETOWN CORRIDOR - FIRST PASS CAPACITY REVIEW

EXPANSION
PROGRAM

WESTON SUB. Mi. 12.37 to 16.98
HALTON SUB. Mi. 11.13 to 11.90

ISSUED:

SEP 24 1990

REVISED:

PAGE

3 or 7




BRAMPTON
MI.L15.4
i o
) &
-+ @ o [Te] ”m [ ] - ) [Tp ] o o © o~ @O @ L] > -
NN - s © 8 = S & @ N a m N n o " =
[ 2 b4 - 2 o o 2 b hd : 3 3 2 2 S o =
3 3 3 = 3 3 3 3 3 3 F 3 3 3 3 3 3 {
1 1 { | | 1. 1 Vs 3=
1 - — Crmm——~_ ~— RN A
—1_ N N ~—1 ~—1l
o | L | —_— 7~ S E—
(| | /T / \N SN 4
— x = f x 1}
B 85 B S 5 be L BR BB ¥ & g 3 < 2 H 2 3
= @ 4 (%) @ ™ o g, g [ X a 14 =] & a @ x
w oS © w & G & & Gh © E & N w w &5
= = z3 z z% zn Y w b3 [ g E x
=3 § = 3 T S b T w 3 e © ¥ 5 § a
§ = Il = b Q [ & L =
a S a = Q z 3 93 Q z Z W [ =
z Q o I > 3=~ 7S5 o W =9 < ri]
8 Ed & 3 4 h s <
8 53 E E Lmu 5 I
wn = [0 4 B [+
(@] [}
a
@
a
Q
LEGEND:
NOTES: ——— EXISTING CN TRACKAGE
SCHEMATICS ARE NOT TO SCALE AND ARE ———- — EXISTING CP TRACKAGE
PTUAL DO _NOT PROVIDE
conce INRréA';\?gEN-}R%YON OF E;IRSTING ----- PLANT ADDITIONS AND MODIFICATIONS.
TRACKAGE AFTECTED BY PLANT ADDITIONS OR EXISTING GO STATION PLATFORMS.

MODIFICATIONS.
i ERRERRRRRl POSSIBLE FUTURE STATION PLATFORMS.

TRANSIT GEORGETOWN CORRIDOR - FIRST PASS CAPACITY REVIEW

EXPANSION IssueD:  SEP 24 1990 PAGE
PROGRAM HALTON SUB. Mi. 11.90 to 17.24 a7

REVISED:




GEORGETOWN N
MI.23.5 /
0o
o
Iz
LIMEHOUSE é,?
v MIL33.84 8§
< 3 37 8 3 2 2 S - e 3
5 3 DI 2 § 0§ 5 8§ ¢ & c
= 3 == 3 3 3 3 3 3 3 T 3
SNy g N e
: \ l | B A m 7
i A= N |
: y 7 7 7 N1~ === (1
i ~ \ \ 7 g \ Tm | | ! l
(] < \ [l & L ) ] 7 N n
E > 3 & Z e = e > =
- | 2 3 7 s = S ow s F oy
Q 5 2 a = Z 5 F4
I Q I ] (] T 3 2 o 3
& T 14 % S & T & = o
Q - b3 2 E g b4
5 o [ 0 3
(3] z = %
e
2]
4
B3
: LEGEND:
NOTES: ———— EXISTING CN TRACKAGE

SCHEMATICS ARE NOT TO SCALE AND ARE
CONCEPTUAL IN NATURE. THEY DO NQT PROVIDE
A COMPLETE REPRESENTATION OF EXISTING
TRACKAGE AFFECTED BY PLANT ADDITIONS OR
MODIFICATIONS.

e — EXISTING CP TRACKAGE
------- PLANT ADDITIONS AND MODIFICATIONS.
EXISTING GO STATION PLATFORMS.
R POSSIBLE FUTURE STATION PLATFORMS.

TRANSIT

GEORGETOWN CORRIDOR - FIRST PASS CAPACITY REVIEW

EXPANSION
PROGRAM

HALTON SUB. Mi. 17.24 to 24.10
GUELPH SUB. Mi. 30.00 to 34.50

issue:  SEP 24 1980

REVISED:

PAGE

Sor 7




ROCKCUT ACTON
| MI.41.66 MI.35.60
= 2 2 3
3 g 9 A
7/ / i
/ 7\ f
N / / / \ !
6000° PASSING TRACK e [/ ;
3

ARTHUR STREET +—] | —— mi.48.48
/

NOTES:

SCHEMATICS ARE NOT TO SCALE AND ARE
CONCEPTUAL IN NATURE. THEY DO NOT PROVIDE
A COMPLETE REPRESENTATION OF EXUISTING
TRACKAGE AFFECTED BY PLANT ADDITIONS OR
MODIFICATIONS.

COUNTY ROAD 169/

s~ |

EASTERN AVENUE{

LEGEND:
— EXISTING CN TRACKAGE
------- EXISTING CP TRACKAGE

------- PLANT ADDITIONS AND MODIFICATIONS.
B3 EXISTING GO STATION PLATFORMS.
EERRRTE) POSSIBLE FUTURE STATION PLATFORMS.

TRANSIT

GEORGETOWN CORRIDOR - FIRST PASS CAPACITY REVIEW

EXPANSION
PROGRAM

GUELPH SUB. Mi. 34.50 to 48.48

issueD: - SEP 24 1990

REVISED:

PAGE

6 o7




GUELPH
MI.48.77
~ » -« -+ [« ©o + N O @®
" = 0 e R N H o B <
3 < ? T 2| e
z z z 3 = 3 3 3 ; 3
|
/ i
1
»L / | /—h\ J. .
T — = — S0
\E_—/ N Y
% 5 & LA L 2 [
& " o g g 2 we sy
a B & 5 E& Bgoh
& 2 3 3 82 3 3 r°ug
w 2 X % 3 5 O£
5 s 2 £z 0z 3 <
= 7] = 5 3 8
Z n 8 =] 0 =
T 5 T u
(&) L
5 a
[V
LEGEND:
NOTES: — — EXISTING CN TRACKAGE
SCHEMATICS ARE NOT TO SCALE AND ARE ——— —~ EXISTING CP TRACKAGE
%";‘é;&%ﬂ%%%% ——————— PLANT ADDITIONS AND MODIFICATIONS.
%%c%ﬁm BY PLANT ADDITIONS OR EXISTING GO STATION PLATFORMS.

SR POSSIBLE FUTURE STATION PLATFORMS.

TRANSIT GEORGETOWN CORRIDOR - FIRST PASS CAPACITY REVIEW

EXPANS'ON issuep: - SEP 24 1990 PAGE
PROGRAM GUELPH SUB. Mi. 48.48 to 50.37 7 or 7

REVISED:




45—

5.3 BRADFORD CORRIDOR

5.3,1 1st] P nd Operatio

Main Tracks: Newmarket Subdivision - Parkdale to Barrie {(mileages 2.4 to 63.0)

Numbeyx of _
Main Tracks From To
1 Parkdale Barrie

Major Sections of Service Track

0 Wallace Ave to Downsview, mileages 4.2 to 8.8

Ancijllary Features/Facilities

o Yards

o Downsview Yard, mile 8.0

o Junctions

0 Parkdale, mile 2.4 - junction with Weston Subdivision
o Others

o mile 4.6 - at-grade rail crossing with CP

0 Snider, mile 13.2 - grade crossing with York Sub.

Train Control

o CTC - Parkdale to Snider, mileages 2.4 to 12.9
o CAMBS - Snider to Barrie, mileages 12.9 to 63.0
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Existing GO Transit Operations

o Limited service Toronto to Bradford, mileages 2.4 to 41.5
0 one AM & one PM peak direction train

0 no off-peak service
0 equipment outposted at Bradford

Comparison of Existing Traffic Levels (Trains/Day)

Route Sezment Frt GO VIA Total
Parkdale - Snider 6 2 4 12
Snider - Bradford 6 2 4 12
Bradford - Barrie 6 - 4 10

Traffic counts were obtained from the April 1990 Traffic Summary issued by the
Toronto Rail Traffic Control Centre - Zone C. GO Transit train counts include
both revenue and equipment movements. Extra movements are not included. All
counts based on total for both directions.

5.3.2 Previous GO Transit Studies

No previous GO Transit or CN initiated feasibility studies have been carried out
on this corridor.

5.3.3 First Pass Capacity Review Assumptions

The first pass capacity review of the Bradford Corridor was conducted on the
following basis:

Full service Toronto to Bradford

bi-directional service during AM, PM and off-peak periods
20 to 30 minute headways during AM & PM peaks

60 minute (or greater headways during off-Peak)

no express, semi express, or short train operations

O 0O 0O
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Limited service Bradford to Barrie

peak direction train service only during AM and PM peaks
20 to 30 minute headways between trains

no off-peak service

no express, semi express, or short train operations

O 00 o0

5.3.4 Areas of Concern

One additional mainline between Toronto and Bradford was seen as being required
to introduce Full service to Bradford and Limited service to Barrie.

Industrial Switching Operations
Industrial switching operations Parkdale to Snider require retention of existing
service tracks., Detailed analyses and computer simulations will confirm the

capability to switch industries connected directly to main tracks under a Full
GO Transit service scenario,

Grade Separation of the York and Newmarket Subdivisions

The grade crossing of CN's York Subdivision at Snider (mile 14.0) must be grade
separated to accommodate increased commuter crossings of the York Subdivision.
Retention of an at-grade rail crossing to facilitate north and south movements
on the Newmarket Subdivisions may not be required. Plant schematics and order
of magnitude construction cost do not include an at-grade rail crossing at this
location.

Freight C .

Introduction of solid waste services on the Bala Subdivision and rationalization
of Beachburg Subdivision operations and other future operations, may result in
the Newmarket Subdivision acting as a relief route during times of peak freight
operations on the Bala Subdivision.
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One additional main track may not provide sufficient capacity to minimize or
eliminate conflicts between freight and bi-directional GO Transit operations.
The basic two main track plant should be enhanced by a series of passing tracks
to minimize conflicts between freight and commuter services. Possible locations
for passing tracks (approx. five miles in length) are:

o0 North of and connected to the Snider plant;
0 Aurora; and
o Lefroy.
Detailed analyses and simulations are needed to verify and refine passing track
requirements.
Outposting
Outposting at Bradford or Barrie is required to minimize or eliminate equipment

moves,

Train Control

Installation of CTC between Snider and Barrie is a necessity.

5.3.5 Summary of Plant Recommendations

Plant recommendations developed to account for anticipated GO Transit service
levels and the concerns outlined earlier in this section are:

Parkdal Snid (il 2.0 12.9

o one additional main track (two in total)
0 retention of existing service tracks

Snider (mile 12.9)

0 Grade separation of crossing with the York Subdivision
0 existing wye tracks to York Subdivision to be retained
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Snider to Bradford ileages 12,9 to 41,0

one additional main track (two in total)

a five mile section of passing track at Snider (north of York Subdivision)
a five mile section of passing track at Aurora

installation of CTC

outposting facilities as required

[« =2 o B« R =)

Bradford to Barrie (mileages 41.0 to 63.0)

no additional main tracks (one in total)
five mile section of passing track at Lefroy
installation of CTC

outposting facilities as required

OO0 O0OOo

5.3,6 Order of Magnitude Construction Costs

The order of magnitude construction costs for these plant improvements are
detailed below.

Cost Estimate

Item (Millions,19908)
Signals S 54.8
Structures 27 .4%
Grading 77.1
Track Work 55.7

Total $ 215.0

e

* Includes a grade separation at Snider

Order of Magnitude Cost estimates for each of the six corridors are summarized
in Section 6.0 which also provides global comments pertaining to the derivation
of the above costs.



