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COST SUMMARY ;

TABLE 8-3

TORONTO TO GEORGETOWN

Al

Quantity |Unit Cost Total
Description STM $ 000 $m
ENGINEERING
Detail Design 55.32 9.85 0.545
CONSTRUCTION MANAGEMENT 55.32 16.66 0.922
CONSTRUCTION DEPOT - ~- 0.000
CATENARY CONSTRUCTION
Cantilever Poles 55.32 24,67 1.365
Headspan Poles 55.32 17.25 0.954
Cantilever Foundations 55.32 47,38 2.621
Headspan Foundations 55.32 22.72 1.257
Cantilevers 55.32 3.08 1.775
Headspans 55.32 9.82 0.543
Disconnects 55.32 2.58 0.143
Catenary Wiring 55.32 53.58 2.964
POWER SUPPLY CONSTRUCTION Lump sum - 1.006
C.N. SUPPORT 55.32 2.16 0.119
RAIL-MOUNTED EQUIPMENT - - 0.000
TOTAL COST - - 14.214
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COST SUMMARY:

TABLE 8-4

TORONTC TO MILTON

—_— ——————

o Quantity Unit Cost Total
Description 5TM § 000 $m
ENGINEERING

Detail Design 74.71 9.85 0.736
CONSTRUCTTON MANAGEMENT 74.71 16.66 1.245
CONSTRUCTION DEPOT -- -~ 0.000

CATENARY CONSTRUCTION
Cantilever Poles 74.71 24.67 1.843
Headspan Poles 74.71 17.25 1,289
Cantilever Foundations 74.71 47.38 3.540
Headspan Foundations 74,71 22.72 1.697
Cantilevers 74,71 32,08 2.397
Headspans 74.71 9.82 0.734
Disconnects 74,71 2,58 0.193
Catenary Wiring 74.71 53,58 4,003
POWER SUPPLY CONSTRUCTION Lump sum -- 0.323
C.N. SUPPORT 74,71 2,16 0.161
RATL-MOUNTED EQUIPMENT -~ -- 0.000
TOTAL COST - - 18.161
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TABLE 8-5

COSsT SUMMARX; MILTON TO GUELPH JUNCTION

Quantity Unit Cost Total
Description STM $ 000 $m
ENGINEERING
Detail Design 15,59 9.85 0.154
CONSTRUCTION MANAGEMENT 15.59 16.66 0.260
CONSTRUCTION DEPOT — —— 0.000
CATENARY CONSTRUCTION
Cantilever Poles 15.59 24 .67 0.385
Headspan Poles 15.59 17.25 0.26§
Cantilever Foundations 15,59 47,38 0.739
Headspan Foundations 15,59 22.72 0.354
Cantilevers 15.59 32.08 0.500
Headspans 15.59 9.82 0.153
Disconnects 15.59 2.58 0.040
Catenary Wiring 15.59 53.58 0.835
POWER SUPPLY CONSTRUCTION Lump sum [ --- 0.000
C.N. SUPPORT 15.59 2.16 0.034
RAIL-MOUNTED EQUIPMENT —— - 0.000
TOTAL COST --- --- 3.723
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COST SUMMARY:

TABLE 8-6

OAKVILLE TO HAMILTON

I
Quantity | Unit Cost Total
Description STM $ 000 S m
ENGINEERING
Detail Design 35.72 9.85 0.352
CONSTRUCTION MANAGEMENT 35,72 16.66 0.595
CONSTRUCTION DEPOT - - 0.000
CATENARY CONSTRUCTION
Cantilever Poles 35.72 24.67 0.881
Headspan Poles 35,72 17.25 0.616
Cantilever Foundations 35.72 47.38 1.692
Headspan Foundations 3572 22.72 0.812
i Cantilevers 35.72 32.08 1.146
Headspans 35,72 9.82 0.351
i Disconnects 35.72 2,58 0.092
Catenary Wiring 35.72 53.58 1.914
POWER SUPPLY CONSTRUCTION Lump sum - 1.105
C.N. SUPPORT 35.72 2.16 0.077
RAIL-MOUNTED EQUIPMENT - - 0.000
: TOTAL COST -= -= 9.633
(-
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TABLE_8~7

COST SUMMARY: PHASE II
Description Cost $m
POWER SUPPLY FACILITIES
Engineering and Construction Management 0.311
Construction 2.434
CATENARY SYSTEM
Engineering and Construction Management 5.246
CONSTRUCTION |
Cantilever Poles 5.170
Headspan Poles 3.614
Cantilever Foundations 9.928
Headspan Foundations 4,761
Cantilevers 6.723
Headspans 2.058
Disconnects 0.541
Catenary Wiring 11.227
Subtotal 44,022
CONSTRUCTION DEPOT 0.000
C.N. SUPPORT 0.452
RAIL-MOUNTED EQUIPMENT 0.000
SIGNALS/COMMUNICATIONS 17.517
OVERHEAD CLEARANCES 6.700
ELECTRIC LOCOMOTIVES 30.600
SURPLUS DIESEL LOCOMOTIVES (2.152)
BI-LEVEL CARS 63,000
TOTAL 168.130
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9.0 IMPACT ON SIGHALING AND COMMUNICATIONS

A preliminary review has been undertaken to provide an assess-
ment of probable impacts on the signaling and communications system
due to the introduction of electrification, together with an esti-
mateof probable costs. The train-operating considerations used in
this study are discussed in section 2.2.

9.1 IMPACT OF ELECTRIFICATION

When a railroad is converted to an overhead AC electric-
tracticn system, there are the following major areas of impact
which should be treated independently:
® Electrical clearances to structures
® Protection of personnel from induced voltages

@ Immunization of control equipment from false operation

e Screening of communication circuits against noise inter-
ference

® Traction return-current considerations.

9.1.1 Electrical Clearances to Structures

All signal structures, poles, and towers must have
adequate electrical clearances as discussed for overhead
bridges in section 5. These clearances must make allow-
ances for personnel to work on appropriate signaling
equipment while the catenary is energized. 1In circum-
stances where this is not possible, suitable safety
screens should be provided. A detailed study would be
required to determine the extent of this element; pro-
vision of these screens has not been included in this
cost estimate.

9.1.2 Protection of Personnel from Induced Voltages

As a precaution against induced voltages and against
the possibility of live overhead wires falling against a
structure, all metallic parts of all structures within
typically thirty feet of the right-of-way should be per-
manently grounded. All mechanical equipment paralleling
the electric-traction system such as switch operating,
air-line pipe runs, and wire connections should be elec-
trically insulated both at the point of leaving the tower
and where they connect to the rail or at not less than
every 600 feet. The pipe or wire should also be grounded
at each end. Switch machines must be totally insulated
from the rails to prevent traction-return currents from
flowing in the metallic parts.
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In the case of paralleling cables, the maximum
general level of permissible induced voltage in the USA
is 60 volts, For communications cables, the recommended
method of protection is to provide either a grounded
sheath around the cable or a low-resistance grounded neu-
tralizing wire in close proximity. For signal cgbles, it
is recommended that a discontinuity be provided in a%l
cables other than power supply cables to preven? an in-
duced voltage occurring in excess of the permissible level
at the cable terminations. This can be achieved by re-
peating the line circuits over a relay termination approx-
imately every mile. The induced voltage is not a problem
in the case of power supply cables as it has sufficient
insulation for operation. However, for mailintenance pur-
poses, the conductors must be grounded at the work site
before commencing any remedial work.

.3 Immunization of Control Equipment from False Operation

In addition to the precautions discussed in section
9.1.2, all vital control equipment should be immune from
operation by AC voltage. The accepted levels of immuni-
zation are between 400 and 1,000 volts. The equipment
considerations to preclude false operation should include
the following items:

@ Consider the use of DC relays in place of existing AC
relays.

e Adopt the use of double-pole control switches.
® Convert ground returns to metallic ground arrangements.

® Ensure that power step-down transformers or rectifier
sets are free from ground connections.

@ Avoid the use of audio-frequency overlay track cir-
cuits for control purposes unless tested to ensure
immunity to harmonics of the traction frequency.

The existing overlay track circuits for grade-crossing
island circuits are considered to be acceptable for
cost estimation purposes.

® Consider the use of signal-head units with searchlight
units and lens selection controlled by a DC-operated,
AC-immune polar relay. The existing units are assumed
to be AC-immune for cost estimation purposes.

It should be noted that where DC operation of relays
is recommended, an AC relay operating on a discrete fre-
quency could be substituted provided that it is immune
to the traction frequency and its harmonics.

A detailed review of track-circuit relay operations
may show that it is more feasible to replace the existing
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DC track circuits with 100 Hz AC track circuits. This
would be particularly so if higher speeds, requiring coded
track-circuit equipment capable of detection by on-board
cab signal units were envisaged, as the 100 Hz AC track
circuit would more easily be converted than the DC track
circuit,

4 Screening of Communication Circuits against Noise
Interference

Communicationg circuits have to be screened against
noise interference caused by harmonic coupling with the
traction-return current. It is recommended that open-wire
circuits on pole routes be replaced by direct-buried
screened cables. This screening can also be utilized as
a grounded conductor to reduce the longitudinally-induced
voltage required as discussed in section 9.1.2.

5 Traction Return Current Considerations

The traction return current will make use of both
rails; impedance bonds are required at each end of a
track circuit regardless of whether it is a DC or AC-
operated track circuit. A factor in favor of AC operation
is that impedance bonds are considerably less costly than
those for DC-operated track circuits.

The traction-return currents are expected to be in
the order of 200 amps per rail and therefore it will prob-
ably be necessary to increase the size of, or duplicate,
the existing rail-to-rail signal bonds.

ESTIMATES

In preparing the cost summary shown in table 9-1, the fol-

lowing assumed criteria have been used:

® Maximum train speed 79 mph being the accepted maximum
without the use of cab signals

@ Train acceleration characteristics from figure 3-4 for
continuous operation

® No automatic train control on these routes

@ Train length of ten bi-level cars and one electric locomo-
tive

@ Safe braking distance of 5,000 feet

e Station dwell time at intermediate stations will normally
be a maximum of one minute in the event that an increase
of train frequency is planned.
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9.3 FUTURE IMPACT

If peak-hour train frequency is increased at some future
date, the exist;ng signaling system concepts and format will
have to be reviewed to identify the need for changes in signal

spacing and operation.

In the event that Phase I of the electrification proposal
is authorized, it may be cost-effective to incorporate addi-
tional modifications to the signaling system at that time to
provide for prospective future service expansion.

That course of action would achieve minimal long-term
impact on railway operations, and would also provide increased
flexibility of operation with existing traffic levels.

TABLE 9-1
COST SUMMARY--SIGNALS AND COMMUNICATIONS

Phase I and Phase II

Cost Tax Total
Description $ m Sm $m
PHASE I
Engineering and Construction
Management 1.264 —- 1.264
Construction 10.752 0.904 11.656
TOTALS 12.016 0.904 12.920
PHASE II
Engineering and Construction
Management 1,138 - 1.138
Construction 15.058 1.321 - 16.379
TOTALS

16.196 1.321 ) . X
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10,0 INSTALLATION AND MAINTENANCE ASPECTS

It is important that the installation of the electrification
system and its subsequent maintenance be carried out with minimum
impact to normal train services.

The catenary and power supply systems have to be constructed as
a total entity before operation can commence, whereas modification
of signaling and communications systems has to provide for continu-
ing interim operations.

The evaluation and estimation of installation costs has to be
based on specific installation practices, procedures, and format,
including the following items to be considered:

10.1 INSTALLATION PHILOSOPHY AND TECHNIQUES

The general principle during the installation process
should be to carry out as much work as possible from off-track
without track possessions. However, optimum use should be made
of those possessions which are unavoidable due to lack of road
access.

10.2 MECHANICAL PLANT REQUIREMENTS

In order to both reduce costs and make the best use of
those track possessions which are unavoidable, mechanization is
usually used extensively in the various stages of installation
of catenary and power supply systems.

10.2.1 Foundation Installation

It is anticipated that the majority of excava-
tion for catenary pole foundations can be carried out
by the use of auger or grab-type machines. A substan-
tial number of the excavations may be carried out off-
track without track possession. Most of the concrete
foundations can be poured using ready-mix and off-
track vehicles, but there would alsc be a need for a
rail-mounted facility such as a ready-mix or similar-
type machine mounted on a heavy-loading flatcar.

10.2.2 Catenary Pole Installation

Catenary poles shall be installed using con-
ventional cranes of a suitable type making maximum
use of road access to minimize track possession.

10.2.3 Wire Stringing and Adjustment

To reduce work on track to a minimum it is es-
sential that accurate measurements be taken after
pole installation to facilitate the manufacture of
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10.

3

cantilevers and headspans in the construction depot
to site-specific dimensions,

Assemblies of cantilevers and headspans may
then be installed between trains, without interrup-
tion to traffic, using ladders and off-track boom
trucks.

Generally the wire stringing can be carried
out more efficiently using a wire train with an
adjustable working platform just greater than the
maximum span length. 2 review can be carried out,
however, to investigate the use of winches off track
for areas where track possessions are more likely to
cause problems to traffic operations.

Adjustment of the catenary to its final posi-
tion can be achieved either between trains by the
use of ladders or by working in off-peak hours using
road-rail vehicles fitted with elevating platforms.

10.2.4 Power SUEEIX

All work in connection with the power supply
can be carried out utilizing conventional machinery
and without interruption to normal rail services.

10,2.5 Signaling and Communications Systems

Modification work for these systems can gen-
erally be accomplished without significant track
possession requirements; hawever, some interruption
to traffic operations will be essential for commis-
sioning or testing purposes.

ELECTRIFICATION SYSTEM MAINTENANCE

A maintenance organization is required to ensure efficient
operation of the overhead catenary following commissioning.
This section is intended to outline the general duties and give
some indication of the organizational structure required.

In compiling this report, we have considered what we be-
lieve to be the most efficient organization to achieve maximum
economy,

Inspection should be carried out periodically to a planned
program, and subsequent repairs and adjustments are either
given immediate attention or noted for action, depending upon
the nature of the defect and the availability of materials and
equipment.

10.3.1 Maintenance Work

Maintenance falls into two categories:
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® Routine inspection of the catenary and replacement
of any parts found damaged or worn,

@ Repairs to the catenary after damage by train derail-
ments or collisions, catastrophic weather conditions,
or ground subsidence.

10.3.2 Routine Inspection

This work is carried out by permanent maintenance
employees and includes the focllowing activities:

® A periodic linesman patrol through each section of
the line should visually examine for all defects and
report as necessary. Patrolling will be carried out
by truck where possible, or otherwise on foot.
Typical items to be inspected are insulators (for
damage or pollution) and hanger alignment and feeder
connections. In addition, cantilever and overhead
bridge attachments including rail levels with re-
spect to datum level at critical overhead clearance
locations will need to be regularly checked.

e A periodic inspection from the cab of a service loco-
motive can be carried out by the catenary inspector,
giving a much less detailed inspection than by patrol,
but covering a wider area in a short time.

® We recommend that one of the service locomotives be
fitted with an observation dome to enable the current
collection to be observed. Equipment is available to
record performance of the overhead catenary from the
live pantograph; this can also be fitted into a serv-
ice locomotive.

@ We recommend a physical and visual check of grounded
catenary from the top of a maintenance train incorpor-
ating a pantograph vehicle. 1In this way, every caten-
ary-supporting arrangement can be examined for wear
and misalignment, and remedial action taken if neces-
sary. It is suggested that this inspection be carried
out approximately every 3 to 5 years.

10.3.3 Reporting of Faults and Defects

Fault reports can be made during any of the inspec-
tion procedures described above. In addition, locomotive
engineers should be instructed to make verbal reports of
any abnormalities observed in the overhead catenary.

A simple report form can be used as a two-way docu-
ment giving observed details to the engineer in charge,
or alternatively giving instructions to the maintenance
crew for remedial action.
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10,3.4 Corrective and Routine Ma}ntenanpg Work

The following is typical of the work to be carried
out as necessary during occasional periods of electrical
isolation obtained at convenient times.

@ Cleaning and adjustment of isolator switches

@ Micrometer readings of trolley wire wear

@ Correction of trolley wire heights and staggers,
following any realignment or lifting of track

e Action on remedial work as detailed in fault reports.

10.3.5 Emergency Repairs

Labor with limited training should be available
on call from other crews to supplement the permanent
labor force in order to carry out emergency repairs
to the overhead catenary.

These emergency repairs are likely to fall into
two categories:

@ Accidental or malicious damage to the overhead
catenary itself, which can be repaired immediately.

® Damage resulting from a major traffic incident,
which would be scheduled for repair as track rec-
tification work progressed,

10.3.6 Snow

Under normal circumstances snow is more likely
to cause problems to the traffic operation than to
the catenary. Care should be taken during catenary
engineering to avoid obstructing snow clearance areas
and equipment.

PROSPECTIVE MAINTENANCE ORGANIZATION

The make~up of a suitable catenary maintenance organiza-
tion 1is shown in figure 10-1.

The overhead catenary maintenance organization will re-
quire a permanent establishment preferably at a central voint
convenient to the locomotive depot where spare and maintenance
equipment can be stored. It will also be a central control of-
fice for the receipt of reports from routine inspections and
the center for arrangement of isolations of the overhead caten-
ary, and for the necessary repair work to be carried out.

Day=-to-day routine work would be carried out by permanent
trained staff who would also be qualified to act as flagmen.
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ELECTRIC TRACTION ENGINEER

MOBILE /FOOT PATROL

ROUTINE PROCEDURES
AND MINOR REPAIRS

PERMANENT PERSONNEL

2 — FOREMAN
3 - LEADING HANDS

2 - ELECTRICIANS
3 — LINESMEN

3 - ASSISTANT LINESMEN.

TRANSPORT

| — PERSONNEL CARRIER
-3 TON TRUCK

EMERGENCY /MAJOR REPAIRS

STANDBY STAFF

8-MEN ¥*

2- 3/4 TON ROAD/RAIL TRUCKS.

% THESE MEN WOULD HAVE LIMITED CATENARY TRAINING AND WOQULD

NORMALLY BE EMPLOYED ON OTHER DUTIES

ANY EXTRA TRANSPORT AND PLANT REQUIRED WOULD BE RENTED

TYPICAL MAINTENANCE ORGANIZATION
GO TRANSIT — PHASE I

ELECTRACK INC.
FIGURE 10|
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Arrangements would be made for the training of linesmen
during the installation peried,

10.4.1

Resources

The following resources would be necessary, for the

efficient operation of overhead catenary maintenance,
having due regard to maximum economy.

The organization in figure 10-1 shows the suggested
number of staff and labor. It is not expected that
additional administrative staff will be required

above those already employed in the locomotive depot.
It is economically necessary that the standby gang be
kept employed elsewhere so that they can be made avail-
able for emergency repair work at short notice, A
skeleton one or two-man night shift will be required

to provide 24-hour vigilance and initiate emergency
call-out when required.

The transport required by the maintenance organization
is shown in figure 10-1.

The office, the overhead catenary inspection and main-
tenance depot, and the locomotive repair and mainte-
nance shop would be ideally organized as an integral
unit at Willowbrook Yard. The approximate area re-
quired by an overhead catenary maintenance unit for
storage of spare materials, equipment, workshop, and
miscellaneous offices would be about 4,500 square feet.
Siding accommodation for storage of a maintenance train
would also be required.

It is recommended that a reasonable value of approxi-
mately %% of the material erected in the line be held
as minimum stocks for repairs and emergency work. Ap-
proximate values would be $100,000 for Phase I and
$135,000 for Phase ITI.

A work train preferably with an adjustable working
platform of sufficient length to extend along a whole
span of overhead catenary would be required. A number
of special vehicles built from boxcars could be appro-
priate with flatcars for conductor reels.

Ideally these vehicles would include workshop facili-
ties, materials storage, tool store, power supply gen-
erator, and messing facilities. One of them should be
fitted with a pantograph for working inspections and
adjustments of the overhead catenary. This train could
be provided from the pool of catenary construction ve-
hicles after completion of installation work.
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10.4.2 Cost

The approximgte annual labor cost of the suggested
maintenance organization as shown in figure 10«1 is es~
timated to be $600,000.

The supplementary cost of providing a site, build-
ings, or major pieces of equipment is dependent upon
availability and suitability of existing premises, and
upon the financial depreciation procedures normally used
by GO Transit. As a guide, the cost of the major pieces
of equipment would be in the order of $70,000 excluding
the rail-mounted equipment which we assume would be re-~
assigned after completion of the installation work.
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11.0G CONCLUSIONS ANP RECOMMENDATIONS

This study has been part of the review of GO Transit services
to identify the feasibility and cost of introducing electrically-
operated services in place of the present diesel operations. The
study has specifically considered the rail services in their present
format with appropriate consideration for the relevance or effects
of prospective future expansion of service.

11.1 FEASIBILITY REVIEW

The process of establishing the technical feasibility of
an electrification project includes a number of major tasks
as outlined in earlier sections.

The results of analysis and evaluation activities are dis-
cussed in the following paragraphs together with the conclu-
sions reached during the course of each task.

11.1.1 Route Reconnaissance and Analysis

Reconnaissance of each route segment was undertaken
and the nature of trackage proposed for electrification
was established and reviewed. Any unusual route features
were investigated for possible incompatibilities with the
proposed introduction of electrification and the status
of vertical clearance at major overhead structures was
identified.

There were no major impediments identified in any
route segment, assuming that a system voltage of 25 kV,
60 Hz was acceptable to all users of the right-of-way.
This voltage proved to be the optimum choice for electri-
fication purposes as discussed more fully in section
11.1.2.

The nature and extent of the main-line trackage is
of course primarily predetermined to meet the operating
requirements and traffic levels of the owning railroad.
The resultant analysis shows that significantly more
main-line trackage has to be electrified to suit existing
operational practices and procedures than would in -fact
be needed by GO Transit for an independent route.

11.1.2 Technical Review and System Selection

The geographic nature and gradient profile of the
routes, together with the train weight and acceleration
requirements are such that the 25 kV, 60 Hz center-feed
system proved to be the natural choice for the electrical
system.
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11.1.

Use of 12,5 kV would have required adoption of a
multiple-substation format, and use of 50 kV would have
imposed a severe civil engineering reconstruction cost
penalty without any significant cost tradeoff in other
technical areas.

Electrical current loadings are relatively low and
a light, simple catenary system would be adequate for the
GO Transit project.

A number of overhead bridges require an increase in
vertical clearance to the track. This can be accomplished
either by lowering the track, raising the bridge struc-
ture, or reconstructing the bridge.

Present indications are that vertical clearances
through Union Station, Toronto, are not sufficient for
25 kV operation, but that selective removal of concrete
cladding on the overhead steelwork should provide adequate
headroom, ) i

The whole of the longitudinal steel framework above
the terminal tracks would have to be rebuilt if use of
50 kV were to be considered.

3 Establishment of the Data Base

The system concepts and parameters identified as ap-
propriate to the GO Transit rail service were used as
guidelines for selection of representative equipment,
components, and conductors, The nature of the rail routes
and services were used to evaluate a probable construction
program assuming an effective degree of coordination be-
tween the routine train service and construction train
operational requirements,.

The relevant data on local wage, salary, and fuel
costs were input to the primary data base, and appropriate
allowances for taxation liabilities in Ontario were deter-
mined.

PHASED INTRODUCTION OF THE ELECTRIFIED SERVICE

The scope of work adopted at the start of the evaluation

activity considered introduction of electrification in two
phases. It is confirmed that the Lakeshore route from Qakville
to Pickering would form a natural first phase since it has a
high potential ridership and is the only route presently oper-
ating throughout the normal travel day.

The other routes were combined for the present study pur-

poses into a "Phase II", but in fact it may be made appropriate

to separate extension of electric service from Oakville to Ham-
ilton for independent consideration since:
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11.3

11.4

e Extension of electric serxvice to Hamilton concurrent
with introduction of all-day seryice has a natural tie-
in to Phase I,

® There is a greater prospect of eventual participation in
the electrified operation by VIA Rail.

@ Oakville to Hamilton is the only route not served by the
Phase I substation provisionally located near Union Station.

The results of this study do not provide an adequate data
base for establishment of a subseguent phasing sequence which
would require further review and evaluation after consultation
with other right-of-way users.

COORDINATION OF USER REQUIREMENTS

The present potential users of a rail electrification
system after its installation by GO Transit are VIA Rail, Can-
adian National, and Canadian Pacific.

11.3.1 VIA Rail

Coordination with VIA Rail would be relatively
straightforward since the major impact would com-
prise additional trackage to be electrified for VIA
Rail purposes.

11.3.2 Canadian National and Canadian Pacific

Coordination with railway owners wishing to
operate freight services would be more complex
since the system concepts would change substantially.
The eventual choice of a technical system would be
largely dependent upon the nature of operating ar-
rangements agreed,

If a freight service was to be considered, it
would result in either a substantially heavier cat-
enary system, additional substations, an increase
in system voltage to 50 kV or a combination of more
than one of these options.

COST OF GO TRANSIT ELECTRIFIED SERVICE

The build-up of cost data has been undertaken generally
as discussed in earlier sections of this report.

Supplementary cost input is also included, relating to
technical areas and equipment not evaluated during this study,
but included to provide at least a first-level estimate of
cost likely to occur in the event that electrification is im-
plemented.
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An overall cost summary for Phase I and Phase II is in-
cluded here as table 11-1,

TABLE l.l.::_]_i

OVERALL COST SUMMARY=--GO TRANSIT ELECTRIFICATION

Description Phase T Phase II| Total Cost
s, S Sm

POWER SUPPLY FACILITIES

Engineering and Construction
Management 0.288 0.311 0.599
Construction 2,322 2,434 4,756
CATENARY SYSTEM

Engineering and Construction

Management 4.439 5.246 9.685
Construction 32.368 44.022 76.390
COMNSTRUCTION DEPOT 2.003 0.000 2.003
C.N. SUPPORT 0,333 0.452 0.785
RAIL~-MOUNTED EQUIPMENT 1.287 0.000 1.287
SIGNALS/COMMUNICATIONS 12,920 17.517 30.437
OVERHEAD CLEARANCES 5.400 6.700 12.100
ELECTRIC LOCOMOTIVES 23.800 30.600 54.400
SURPLUS DIESEL LOCOMOTIVES (4,304) {2.152) (6.456)
BI-LEVEL CARS - 63.000 63.000
. TOTALS 80.850 168.130 248 .86
11.5 RECOMMENDED SCHEDULE AND PROJECT PHILOSOPHY

Evaluation of the cost and preparation of a prospective
schedule are complementary activities. The recommended sched-
ule provided in composite form on figure 11-1 is presented
here as being the most cost-effective approach to the elec-
trification of GO Transit rail routes consistent with comple-
tion of the project within a reasonable time-span.

Some reduction of the time-span would be feasible if ne-
gotiation of project agreements could be accomplished in less
time or concurrent with engineering work; if engineering and
construction were undertaken consecutively by a single con-
tractor; or if longer track-possession time could be provided
by the owning railroad.

Typical catenary construction rates achievable in medium-
level commuter and freight-rail territory are between 50 and
150 track miles per year, dependent primarily upon the amount
of installation equipment mechanization, and the ratio of off-
track and on-track accessibility to the tracks to be electri-
fied. ‘
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