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List of Appendices

1 Appendix A- Natural Environment Assessment Repoir$ composed of two parts includifart Al-
Natural EnvironmenBaseline Conditions RepgoaindPart A2- Natural Environment Impact
Assessment Report.

1 Appendix B¢ Preliminary Environmental Site Assessment (ESA) Rep@tsomposed of two parts
including:Preliminary ESA Gap Analysis Report (Rail Corridoddreliminary ESA Report (Taps &
Traction Power Facilities).

1 Appendix G Cultural Heritage Assessment Repoig:composed of two parts includifart CIg
Cultural Heritage Screening Rep@mdPart CZ; Cultural Heritage Impact Assessment Report.

1 Appendx D- Archaeological Assessment Repog:composed of two parts includifart D¢
Archeological Baseline Conditions RepantPart D2¢ Stage 1 Archaeological Assessment Report.

1 Appendix E Land Use and Socieconomic Assessment Repoit:composed btwo parts including
Part Elc Land Use and Soeitconomic Baseline Conditions RepandPart E2¢ Land Use and
SocieEconomic Impact Assessment Report.

1 Appendix F Air Quality Assessment Repolis composed of two parts includifRart Fi¢ Air
QualityBaseline Conditions Report, and PartAr Quality Impact Assessment Report.

1 Appendix G Noise and Vibration Modelling Reportss composed of six parts includi@i.¢ USRC
Impact Assessment Report, GRSW Impact Assessment Report¢@&chener Irpact Assessment
Report, G4 Barrie Impact Assessment Report, G&ouffville Impact Assessment Repartd G6¢
LSE Impact Assessment Report

1 Appendix H Visual Assessment Repoiit composed of two parts includifart H1¢ Visual
Baseline Conditions Repaatyd Part H2¢ Visual Impact Assessment Report.

1 Appendix I- Utilities Report:is composed of two parts includifart 11¢ Utilities Baseline
Conditions ReporgndPart 12¢ Utilities Impact Assessment Report.

1 Appendix J Electromagnetic Interference/Electromagnetic Fields (EMI/EMF) Regsrtomposed
of two parts includindPart J1¢ EMI/EMF Baseline Conditions Repanrig Part J2; EMI/EMF Impact
Assessment Report.

1 Appendix K¢ PreliminaryStormwater Manag@ment Report (Traction Power Facility Sites):
summarizes the results of carrying out the preliminary Stormwater Management (SWM) Assessment
for each of the Tap and Traction Power Facélitys; itis composed of: an overview of background
data collected/eviewed, results of initial SWM analysis for each tap/traction power facility site, and
recommendations for further work.

1 Appendix L- Consultation Recordsummarizes the consultation activities carried out by Metrolinx
and Hydro One as part of the GO Ragtwork Electrification TPAP including the various consultation
events held, feedback/comments received from review agencies, Aboriginal Communities, and other
stakeholders including members of the public, and how those comments were considered as part of
the TPAP.
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1 Appendix Mc¢ Cultural Heritage Evaluation Repor(€HERsHeritage Impact Assessment Reports
(HIAs)and Statements of Cultural Heritage Valg8CHV)includes copies of the CHERBAs and
SCHVsarried out for various heritage properties as part of the GO Rail Network Electrification
TPAP.

1 Appendix N- Conceptual electrification corridor plansConceptual electrification corridor plans
were developed to illustrate the Overhead Contact Syste@S0mpact Zone and Vegetation/Tree
Removal Zone along each of the corridors to be electrified.

1 Appendix O- Conceptual Traction Power Facility Plai@onceptual Traction Power Facility Plans
were developed to illustrate the Traction Power Facility sited 25kV Feeder Routes.

1 Appendix P¢ P1: Mapping of Ecological Land Classification Areas and P2: Mapping of Terrestrial
and Aquatic Featurealong each rail corridor within the GO Rail Network Electrification Study Area
have been included for reference.

1 Appendix Q- Mapping ofldentified Cultural Heritage ResourceMapping ofldentified Cultural
Heritage Resourcasithin the GO Rail Network Electrification Study Area have been included for
reference.

1 Appendix R Mapping of Land Use Designationgapping of Land Use designations along each ralil
corridor within the GO Rail Network Electrification Study Area have been included for reference.

1 Appendix S Mapping of Noise/Vibration Receptors and Recommended Locations for
Noise/Vibration Mitigation. Mappingof Noise and Vibration Receptors that were examined in the
Noise and Vibration modelling study, as well as areas where noise and vibration mitigation locations
were identified along each rail corridor within the GO Rail Network Electrification Study &rea h
been includedor reference.

1 Appendix T- Mapping of Viewsheds and Potential Visual Impact Arelkapping of viewsheds and
potential visual impact areas along each rail corridor within the GO Rail Network Electrification
Study Area have been included for reference.

1 Appendix Ug List of Technical Reports and Studies Reviewéxhntains a list of the vieous
technical reports/studies that were reviewed as part of carrying out the TPAP.

1 Appendix V¢ Groundwater Assessment ReporBummarizes the results of carrying out the
preliminarygroundwater assessment, including potential groundwater effects aretesfion wells
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Glossary of Terms

Term Definition

230 kV Aerial Overhead electrical high voltage connection line from the existing Hydro

Connection tap to the new traction power substation (TPS).

AAQC The acronymfoil KS t NP @AY OS 2F hydl NR2Qa

AC Alternating Current. Alternating Currergt &n electricurrentin which the
flow of electric charge periodically reverses direction, whereas in
directcurrent(DC, also dc), the flow of electdbarge is only in one
direction.

AFP Alternative Financing and Procurement. An AiRlel brings together
private and public sector expertise in a unique structure that transfers th
risk of project cost increases and scheduling delays typically assowiied
traditional project delivery.

AG Agriculture as defined by the Ecological Land Classification System.

ANSI Area of Natural and Scientific Interest.

APTA APTA stands for American Public Transportation Association.

Area of Potential
Environmental
Concern (APEC)

An area within the Study Area where one or more contaminants are
potentially present, as determined through the Contamination Overview
Study including identification of past or present land uses of concern ang
identification of a Potentily Contaminating Activity (PCA).

AREMA

American Railway Engineering and Maintenant®/ay Association. AREM
is the organization that represents the engineering function of the North
American railroads.

Autotransformer

Apparatus which helps boost tleverhead contact system (OCS) voltage 4
reduce the running rail return current in the 2 X 25 kV autotransformer fe
configuration. It is a single winding transformer having three terminals. T|
intermediate terminal located at the midpoint of the windjiis connected to
the rail and the static wires, and the other two terminals are connected t(
the catenary and the negative feeder wires, respectively.

Bare wires

Conductive wires which do not have insulation. These wires may be soli
stranded and ar@ormally seKsupporting.

Best Practices

Professional procedures that are accepted or prescribed as being correc
most effective.

Bonding A low impedance path obtained by permanently joining all norradly-
current carrying conductive parts to enswkectrical continuity and having
the capacity to conduct safely any current likely to be imposed on it.

CA Acronym for Conservation Authority.

CAAQS Canadian Ambient Air Quality Standards.

Cantilever A beam that is supported by a pole at only one and carries the load of

the electrification equipment on top of tracks. At multiple track locations
where cantilever frames are not practical, portal structures should be
utilized.

Catenary System

An assembly of overhead wires consisting of, as a mininaumessenger
wire, carrying vertical hangers that support a solid contact wire which is t
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contactinterface with operating electric train pantographs, and which
supplies powefrom a central power source to an electricaipwered
vehicle, such as a trai

CEAA Canadian Environmental Assessment Act.

CGL Green Lands as defined by the Ecological Land Classification System.

Ch The contraction of Chainage, measurement in kilometres along the rail
corridors, starting at the center of Union Station and raéidig.outwards
along the corridors.

Circuit A conductor or system of conductors which form an electrical section
between two switching points.

Class EA Under the Ontario Environmental Assessment Act (EA Act), Class
Environmental Assessments are thgsejects that are approved subject to
compliance with an approved class environmental assessment process
Class EA for Minor Transmission Facilities, GO Transit Class EA, etc.) W
respect to a class of undertakings.

CLOCA Central Lake Ontario Cagrgation Authority.

Combustion The chemical process where a substance reacts with oxygen to release
energy.

Combustion The emissions released from the combustion of fossil fuels. These inclu

Emissions carbon dioxide (C£p, carbon monoxide (CO), oxidafsnitrogen (NOXx),

particulate matter, and volatile organic compounds (VOCSs).

Conceptual Design

The conceptual design phase of a project is defined as the first design s
This stage includes creating ideas and taking into account the pros and

of those ideas. This is done to minimize project risks and evaluate the o\
potential success of the project.

Conditional Heritage
Property

A property, including buildings and structures on the property, that is
determined to potentially have cultaf heritage value or interest and that i
not owned byMetrolinx.

Contact Wire

A solid grooved, bare aerial, overhead electrical conductor of an overheg
contact system (OCS) that is suspended above the rail vehicles and whi
supplies the electricallpowered vehicles with electrical energy through
roof-mounted current collection equipmentpantographs and with which
the current collectors make direct electrical contact.

Control Centre

The building or room location that is used to dispatch traing eantrol the
train and maintenance operations over a designated section of track.

Control Point

An established coordinate location for a physical feature. Control points
used as the basis for improving the spatial accuracy of all other points to
which they are connected and for generating other points within an
established distance or area around the control point.

COSs Contamination Overview Study.
COSEWIC Committee on the Status of Endangered Wildlife in Canada.
COTS Commercial Ofthe-Shelf.

Cross Bonds

The method of tying tracks together electrically to equalize traction returi
currents between tracks. This is done to minimize touch potential.
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Cross Feeding Syster

Overhead feeder lines are provided between the main gantry and strain
gantryacross the electrified track to feed power to the overhead contact
system (OCS) wires.

Cultural Heritage
Evaluation Report
(CHER)

A report prepared by, or with advice from a qualified heritage profession
who gathered and recorded, through researcite sisits and public
engagement, enough information about the property to sufficiently
understand and substantiate its cultural heritage value.

Cultural Heritage
Resource (CHR)

Includes archaeological resources, built heritage resources and cultural
heritage landscapes.

Cultural Heritage
Screening Report
(CHSR)

A report prepared with advice by a qualified person who gathered and
recorded, through research, site visits and public engagement enough
information about the study area to identify those pragies that have
potential or known cultural heritage value.

Cultural Heritage
Value or Interest

Cultural heritage value or interest: means the cultural heritage value or
interest(CHVIR ¥ | LINBPLISNIIié RSGSNXYAYSR A
5SGSNNYAYAY 3 [ dzZf GdzNF £ KSNARAGF3IS @I
Regulatiorf/06 made under the Ontario Heritage Act or, in respect of
properties of provincial significance, determined in accordance with the
G/ NAGSNRIF F2NI5SHOSNYHBAFEH t tkR Dazi
set out in Ontario Regulation 10/06 made under the Ontario Heritage Ac
and, for archaeological resources, means the cultural heritage value or
interest of any archaeological resource as determined in accordance wit
Sandards and Guidelines for Consultant Archaeologists prepared and
published by MTCS under the Ontario Heritage Act.

CUM Cultural Meadow as defined by the Ecological Land Classification Syste

Cuw Cultural Woodland as defined by the Ecological Lanai@tation System.

Ccv Constructed Lands as defined by the Ecological Land Classification Sys

CcvC Commercial and Institutional Lands as defined by the Ecological Land
Classification System.

CVC Authority Credit Valley Conservation Authority.

Cvi Transportation and Utilities as defined by the Ecological Land Classificat
System.

CVR Residential Lands as defined by the Ecological Land Classification Syste

Data Gap Analysis | An analysis conducted on previously available studies and researeb to s
what information is missing in order to determine what requires further
study.

dB/dBAa A-weighted decibels, abbreviated dBA, or dBa, or dB(a), are an expressi
the relative loudness of sounds in air as perceived by the human ear. In
A-weightedsystem, the decibel values of sounds at low frequencies are
reduced, compared with unweighted decibels, in which no correction is
made for audio frequency.

Deadhead Deadhead movements are considered to be empty train movements

Movements required to repogion a train before or after revenue service. (Revenue
service entails train movements that carry fare paying passengers).
55 RKSIFR Y2@SYSyia IINB | fa2 NBFS
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incur the costs of train operations, but are not offset lmyaevenue from
passengers.

Detailed Design

The detailed design phase of a project is defined as the phase of the prg
where design is refined past the conceptual phase, when plans,
specifications, and estimates are created. This will take placetateTPAP
is completed and before the construction phase.

DFO

Department of Fisheries and Oceans.

Disconnect Switches

An electrical switch for disconnecting electrical power from a line section

Distribution Line (DL)

Electrical line conveyingjectricity at voltages less than 50kV.

DMU

Diesel Multiple Unit; a train comprising single sptbpelled diesel units.

Double Stacked

Freight trains carrying double stack containers.

Freight (DSF)

Duct Bank A duct bank is an assembly of electricatdaits that are either directly
buried or encased in concrete. The purpose of the duct bank and associ
conduit is to protect and provide defined routing of electrical cables and
wiring. It also provides physical separation and isolation for the vatjgmes
of cables.

ELC Ecological Land Classification. The system in place in Ontario for definin

ecological units on the basis of bedrock, climate, physiology, and vegeta

Electric Traction
Facility

A traction substation, paralleling station, origvhing station.

Electrical Potential

A measurement of the voltage (or potential difference) between two poin
in a system. For UP Express electrification, electrical potential is the eleg
charge difference between the electrified UP Express rgilavad the
ground. The unit for electrical potential is expressed in volts.

Electrical Section

This is the entire section of the overhead contact system (OCS) which, ¢
normal system operation, is powered from a traction power substation (T
circuitbreaker. The TPS feed section is demarcated by the phase breakg
the supplying TPS and by the phase breaks at the nearest SWS or line ¢
electrical section may be subdivided into smaller elementary electrical
sections.

Elementary Electrical
Section

The smallest section of the overhead contact system (OCS) power
distribution system that can be isolated from other sections or feeders of
system by means of disconnect switches and/or circuit breakers.

ELF

Extremely Low Frequency. ELF is the Intéonal Telecommunication Unior
(ITU) designation for electromagnetic radiation (radio waves) with
frequencies from 3 to 30 Hz, and corresponding wavelengths from 100,(
to 10,000 kilometers.

EMC

Electromagnetic Compatibility. Electromagnetmmnpatibility is the ability of
a device, equipment, or system to function satisfactorily in its
electromagnetic environment without introducing intolerable
electromagnetic disturbances to anything in that environment.

EMF

Electric and Magnetic Field. Eteac and magnetic fields arise from natural
forces and permeate our environment. In addition to natural background
EMF, anthropogenic sources include electric fields which arise anywherg
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electricity or electrical components are used and magnetic fieldswérise
wherever there is a flow of electric current. Common manmade sources
EMF include: electronics, power stations, transmission lines,
telecommunication infrastructure, electric motors, etc. The strength of m
made EMF depends on the charactedstof the source including amongst
others, voltage, current strength and frequency.

EMI

Electromagnetic Interference. Electromagnetic interference is a disturba
that affects an electrical circuit due to either electromagnetic induction o
radiation fom an external source.

EMI Noise

Unwanted electrical signals that produce undesirable effects in the circu
the control system in which they occur.

EMU

Electric Multiple Unit; a train comprising single gaibpelled electric units.

END

Endangereda designation for a Species at Risk.

EPR

Environmental Project Report. The proponent is required to prepare an
Environmental Project Report to document the Transit Project Assessme
Process followed, including but not limited to: a description of thefgnred
transit project, a map of the project, a description of existing environmen
conditions, an assessment of potential impacts, description of proposed
mitigation measures, etc. The EPR is made available for public review a
comment for a period 080 calendar days. This is followed by adafy
aAyAaldsSNRa 550Aai2y t SNA2RO®

ESA

Environmentally Significant Area. These maural areas which are
particularly significant or sensitive requiring additional protection to
preserve their environmental quiiies and significance.

ESA, 2007

TheOntario Endangered Species Act, 2007

ESAs

Environmental Site Assessments The study of a property to determine if
contaminants are present and, if so, the location and concentration of th
contaminants. This studpcludes a phase one environmental site

assessment and where required a phase two environmental site assess

Feeder

A currentcarrying electrical connection between the overhead contact
system and a traction power facility (substation, paralleliragish or
switching station).

Flash Plate

A flash plate is a conductive plate installed above a bare energized wire
below reinforced concrete¢ KS Ay Sy d Aa (2 LINB(
where current finds its way into the reinforcing steldkually this is via wate
dripping, ice, or animals making the bridge between wire and concrete.
plate is bonded to the static wire.

FOD

Deciduous Forest as defined by the Ecological Land Classification Syste

FOM

Mixed Forest as defined by the Eagical Land Classification System.

Fossil Fuels

A group of combustible materials that have been formed from decayed
plants and animals. These materials are often used as fuel by combusti
them to release energy. Fossil fuels include oil, coalpamwaral gas.

FTA

FTA stands for Federal Transit Administration, a United States federal
agency.

FWCA

Fish and Wildlife Conservation Act.
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Gantry

The feeder wires from the traction power substation (TPS) will be conne
to the overhead contact system ) with the help of gantries. The main

gantry (also referred to as the catenary feeding gantry) is the one parallg
the track and closest to the TRGantries are also used for traction power
distribution. The feeder wires from the facility will be catted to the OCS
with the help of gantries.

GIS

Geographic Information Systems. GIS systemsl@s@ned to capture, store
visualize, manipulate, analyze, manage, and present spatial or geograpl
data.

Greenhouse Gases

Greenhouse gases are thogases that absorb infrared radiation emitted
from the Earth thus containing the energy within the atmosphere. Total
greenhouse gases are typically expressed as carbon dioxide equivalent
(CQe), which is the total mass of gthat would have the same impaon
climate change as a mixture of greenhouse gases.

Grounding

Connecting to earth through a ground connection or connections of
sufficiently low impedance and having sufficient curreatrying capacity to
limit the build-up of voltages to levels belothiat which may result in undue
hazard to persons or to connected equipment.

Grounding Grid

A system of horizontal ground electrodes that consists of a number of
interconnected, bare conductors buried in the earth, providing a commor
ground for electricatievices or metallic structures, usually in one specific
location.

Heavy Maintenance

Heavy maintenance includes: replacement of engine traction motors,
replacement of diesel engines on DMUs, replacement of transformers ar
propulsion systems on EMUs areblacement of wheel sets on engines. O
railcars, heavy maintenance includes the replacement of wheel sets, rep
to windows and brake lines, and body repairs.

HiRail Vehicle

A roadrail vehicle which can operate both on rail tracks and a conventioi
road.

HRCA

Halton Region Conservation Authority.

HV

High Voltages, high voltages refers to electrical energy at voltages high
enough to cause injury and harm to human beings and living species.
Voltages over 1000 for alternating current, and 1500 \ifmect current is
considered high voltage.

Hydro One

Hydro One Incorporated delivers electricity across the province of Ontar
Hydro One has four subsidiaries, the largest being Hydro One Networks
They operate 97% of the high voltage transmission thidughout Ontario.

ICNIRP

International Commission on Ndonizing Radiation Protection. The ICNIR
is an international commission specialized in fi@mzing radiation
protection. ICNIRP is an independent nonprofit scientific organization
chartered in @rmany. It was founded in 1992 by the International Radiat
Protection Association (IRPA) to which it maintains close relations.

Immunity

The ability of equipment to perform as intended without degradation in th
presence of an electromagnetic disturlasm

Prepared By: Morrison Hershfieldd. & Gannett Fleming Canada ULC

10/5/17
xviii| Page



GO Rail Network Electrification TPAP

METROLINX

2

FINAL Environmental Proje&eportc Volume 1

Impedance Bonds

An electrical device located between the rails consisting of a coil with a

centre tap used to bridge insulated rail joints in order to prevent track cir
energy from bridging the insulated joint, while allowing the traction returr|
current to bypass the insulated joint. The centre tap can also be used to
provide a connection from the rails to the static wire and/or traction powe
facilities for the traction return current.

Insulated Wires

Conductive wires which are covered in a lagkinsulating material to
provide protection that will increase safety and efficiency, and is used to
stop the passage of electricity, heat, or sound from one conductor to
another. These wires are normally supported on a weiglrtying
messenger wire.

IPCC The Intergovernmental Panel on Climate Change.

kv Abbreviation for kilovolt (equal to 1000 volts).

LIO Land Information Ontario.

LSRCA Lake Simcoe Region Conservation Authority.

LV Low Voltage, according to the International Electrotechn@ainmission
(IEC) voltages between 800 V for alternating current, and between 12(
1500 V for direct current is considered low voltage.

MA Marsh as defined by the Ecological Land Classification System.

Main Gantry These 25 kV feeders from the tractipawer facility (TPF) will be connecte(

to the overhead contact system (OCS) with the help of main and strain
gantries and a cross feeder arrangement. The main gantry also referred
the catenary feeding gantry is the one parallel to and toward thesld&-of
the track.

Maintenance Facility

A mechanical facility for the maintenance, repair, and inspection of engir
and railcars.

MAM Meadow Marsh as defined by the Ecological Land Classification System
MAS Shallow Marsh as defined by the Ecologi@aid Classification System.
MBCA Migratory Birds Convention Act.

MEM Mixed Meadow as defined by the Ecological Land Classification System

Messenger Wire

In catenary construction, the overhead contact system (OCS) Messenge
Wire is a longitudinal bardreinded conductor that physically supports the
contact wire or wires either directly or indirectly by means of hangers or
hanger clips and is electrically common with the contact wire(s).

Mi. The contraction of Mileage, measurement in miles along thecaaiidors.
This is determined by historical corridor ownership and is not consistent
throughout the network.

Mid-span Area between two overhead contact system (OCS) registration points.
Milligauss In electricity, a practical unit of magnetic inductiogual to a thousandth of
one gauss or of one c. g. s. electromagnetic unit.

Minister Ontario Minister of the Environment and Climate Change.

Mitigation Measure

Actions that remove or alleviate, to some degree, the negative effects
associated with thémplementation of an alternative.

MNRF

Ontario Ministry of Natural Resources and Forestry.
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Modelling The process of using collected data and information to generate rational
predictions regarding the future implementation of project components.

MOECC Ontario Ministry of the Environment and Climate Change.

MTCS
Ontario Ministry of Tourism, Culture, and Sport is responsible for the
administration of the Ontario Heritage Act and may determine policies,
priorities and programs for the conservation, prot®n and preservation of
hy Gl NA2Qa KSNAGF 3ISo

MTO Ontario Ministry of Transportation.

MVA MegavoltAmpere. This is a unit for measuring the apparent power in an
electrical circuit equivalent of one million watts.

NAPS National Air PollutiorSurveillance program.

Negative Feeder

Negative feeder is an overhead conductor supported on the same struct
as the catenary conductors, which is at a voltage of 25 kV with respect t
ground but 1800 oubf-phase with respect to the voltage on the caten.
Therefore, the voltage between the catenary conductors and the negativ
feeder is 50 kV nominal. The negative feeder connects successive feedi
points, and is connected to one terminal of an autotransformer in the
traction power facilities (TPF) \véecircuit breaker or disconnect switch. At
these facilities, the other terminal of the autotransformer is connected to
catenary section or sections via circuit breakers or disconnects.

NEP Niagara Escarpment Plan areas, part of the Greenbelt Plan.

Net Effect The effect (positive or negative) associated with an alternative after the
application of avoidance/mitigation/compensation/enhancement measur

NHIC Natural Heritage Information Centre.

NIEHS National Institute of Environmental Health Scien@edjvision of the United
States National Institute of Health (NIH).

Notice of The Proponent is required to prepare and distribute a Notice of

Commencement /| 2YYSYyOSYSyiGs ¢gKAOK a&ail Ndagporiiok 6f

the transit project assessent process. Proponents must prepare and
distribute a Notice of Commencement to indicate that the assessment of
transit project is proceeding under the transit project assessment proces
Proponents must complete their documentation (the Environmentajdet
Report) of the transit project assessment process within 120 days of
distributing the Notice of Commencement.

Notice of Completion

The Notice of Completion must be given within 120 days of the distributi
of the Notice of Commencement (notinclydd | y& daGAYS 2
have been taken). The Notice of Completion of Environmental Project R
signals that the Environmental Project Report has been prepared in
accordance with section 9 of the regulation and indicates that the
Environmental Prject Report is available for final review and comment (f¢
30 calendar days). Following the-88y public review period, there is a-35
RFe aAyAaidSNRaE RSOAAA2Y LISNA2RO

OA

Open Water as defined by the Ecological Land Classification System.

OAO

Open Aquatidrea

Prepared By: Morrison Hershfieldd. & Gannett Fleming Canada ULC

10/5/17
xX| Page



GO Rail Network Electrification TPAP

FINAL Environmental Proje&eportc Volume 1

OBBA

Ontario Breeding Bird Atlas.

Ohms

Unit of electrical resistance. A low electrical resistance indicates a strong
path which current can easily flow.

Ontario Heritage Act
(OHA)

The Ontario Heritage Act provides the framework for provincial and
municipal responsibilities and powers in the conservavboultural heritage
resources:

https://www.ontario.ca/laws/statute/90018

OoP Municipal Official Plan.

Open Route An area of traks where there is no vertical conflicts to the overhead cont
system (OCS).

ORMCP Oak Ridges Moraine Conservation Plan.

ORRA Ontario Reptile and Amphibian Atlas.

Overhead Contact
System (OCS)

The acronym for the Overhead Contact Systems (OCS), wltichprised

of:
1.The aerial supply system that delivers 2x25 kV traction power fr
traction power substations to the pantographs of Metrolinx electrig
trains, comprising the catenary system messenger and contact wi
hangers, associated supports and structures inaggtioles, portals,
head spans and their foundations), manual and/or motor operateq
disconnect switches, insulators, phase breaks, section insulators,
conductor termination and tensioning devices, downguys, and oth
overhead line hardware and fittings.

2. Portions of the traction power return system consisting of the
negative feeders and aerial static wires, and their associated
connections and cabling.

Overhead Contact
System (OCS) Impaci
Zone

The defined zone within which Overhead Contact System (OCS)
infrastructure will be built (e.g., OCS foundations, portal/cantilever poles
etc.).

Overhead Structure

A structure that allows a road to cross over a railway underneath.

Overpass

A structure that allows a railway to cross over a road or watercourse
underneath.

OWES

Ontario Wetland Evaluation System.

Pantograph

Device on the top of a train that slides along the contact wire to transmit
electric power from the catenary to the train.

Paralleling Station
(PS)

This type of traction power facility contaias autotransformer which helps
support the overhead contact system (OCS) voltage in the electrified sys

Particulate Matter

Microscopic solid or liquid matter suspended in the atmosphere.

(PM)
Performance General specifications and critettzat define the parameters and
Standards requirements of a particular system.

Phase Break

An arrangement of insulators and grounded or remergized wires or
insulated overlaps, forming a neutral section, which is located between t
sections of overhead contacystem (OCS) that are fed from different phag
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or at different frequencies or voltages, under which a pantograph may pq
without shorting or bridging the phases, frequencies, or voltages.

Phase Break

An arrangement of insulators and groundednon-energized wires or

insulated overlaps, forming a neutral section, which is located between t
sections of overhead contact system (OCS) that are fed from different pl
or at different frequencies or voltages, under which a pantograph may pq
without shorting or bridging the phases, frequencies, or voltages.

Pipeline

A line that is used or to be used for the transmission of oil, gas or any ot
commodity and that connects a province with any other province or
provinces or extends beyond the lim@ga province or the offshore area
and includes all branches, extensions, tanks, reservoirs, storage facilitie
pumps, racks, compressors, loading facilities, interstation systems of
communication by telephone, telegraph or radio and real and personal
property, or immovable and movable, and works connected to them, but
does not include a sewer or water pipeline that is used or proposed to b
used solely for municipal purposes.

Polycyclic Aromatic
Hydrocarbons (PAH)

A group of compounds that contain ordgrbon and hydrogen and are
composed of multiple aromatic rings. They are released from the burnin
fuels.

Portal Portal is an overhead contact system (OCS) structure that spans over th
tracks between two OCS support poles located on the sides dfahlks in
order to support the electrification equipment. The portal structure is use
at multiple track locations where cantilever frames are not practical.

Portal Boom Top steel section or truss/lattice at the top of the portal structure, suppor,

byl g2 O2fdzyya LI OSR SAGKSNI 4ARS
provides support points for the overhead contact system (OCS) conduct

Positive Train Control

A signaling system using on board and wayside equipment to automatic
reduce the speed, astop a train depending on the conditions on the track
ahead.

Potential Effect

A possible or probable effect of implementing a particular alternative.

Potential Provincial
Heritage Property
(PPHP)

A property which has the potential to fulfill thequirements of a Provincial
Heritage Property.

Potentially
Contaminating
Activity (PCA)

Use or activity at a site that has the potential to result in soil and/or
groundwater contamination. Examples of PCAs are set out in Table 2,
Schedule D oD.Reg. 1584.

Preliminary Design

The design of a proposed project (including a detailed cost estimate) to
level that demonstrates that the project is buildable within the given
parameters of the design scope.

Preventive
Maintenance

Preventive maintenance inales items such as: replacing brake pads,
measuring

wheels, inspection of running gear, inspection and repair of central air
conditioning, check radios and repair/replace, repair broken windows an
doors,

etc.
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Proponent

A person who carries out or proposescarry out an undertaking or is the
owner or person having charge, management or control of an undertakir

Provincial Heritage
Property of Provincial
Significance (PHPPS

A provincial heritage property that has been evaluated using the criteria
found in Ontario Heritage Act O. Reg. 10/06 and has been found to have
cultural heritage value or interest of provincial significance.

Provincial Heritage

Arealproperty, including buildings and structures on the property, that h

Property (PHP) cultural heritage value or interest and that is owned by the Crown in righ
Ontario or by a prescribed public body; or that is occupied by a ministry
prescribed public body if the terms of the occupancy agreement are suc
that the ministry or public bodis entitled to make the alterations to the
property that may be required under these heritage standards and
guidelinegStandards and Guidelines for Conservation of Provincidgtage
Properties, Ontario Heritage Act).

Provincially Wetlands deemed by the province to be ecologically significant in nature

Significant Wetland | thus protected from all development activities.

(PSW)

Rail Potential The voltage between running rails and ground occurring under operating
conditions when the running rails atgilized for carrying the traction return
current or under fault conditions.

Receptor Locations, structures, or facilities that have the potential to be impacted
or interact with the project.

RER Acronym for Regional Express Rail. RER is the 1@ragesit plan for the

Greater Toronto Hamilton Area that is being implemented by Metrolinx.
Electrification is a component of the RER plan.

Resilient Arm

A combined registration and support assembly with vertical resilience, u
for support of catenargonductors in situations with restricted clearance
such as tunnels and overhead bridges.

Resultant Flux

The mathematical computation from the combination of the measured X

Density and Z readings of milligauss (mG). It could be approximated using afsun|
squares of these readings and then taking the square root, but in the cas
all readings shown in this report, the device used computed this number
automatically and presented it as the Resultant Flux Density.

ROW Right of Way, the portion of landd@cent to tracks owned by the Railway

(Metrolinx, Gnadian Pacific Railway (C2)nadian National Railway (GN)
etc.). Can be synonymous with rail corridor.

Running Rails

Rails that act as a running surface for the flanged wheels of a car or
locomotive.

SAR Species at Risk. These are plants or animals that are considered by the
Government of Ontario to be endangered, threatened, of special concer
extirpated.

SARA Species at Risk Act.

SC Species Concern, a designation for a Species at Risk.

SCADA System Control And Data Acquisition. SCADA is a control system that ¢
and monitors the status of the industrial processes and devices for the
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electrification system. These devices may include motor operated discor|
switch, relay, meter andircuit break, of the Electrification System.

Screening

The process of applying criteria to a set of alternatives in order to eliming
those that do not meet minimum conditions or requirements.

Secondary Voltage

Typically less than 750V.

ServiceMaintenance

Service maintenance is the light maintenance of engines (i.e., window
cleaning, check oil levels and sand levels, clean engine cab, refill potabl
water, and empty washroom holding tanks).

Shield

As normally applied to instrumentation cablesfers to a conductive sheatt
(usually metallic) applied, over the insulation of a conductor or conducto
for the purpose of providing means to reduce coupling between the

conductors so shielded and other conductors that may be susceptible to
which may be generating, unwanted electrostatic or electromagnetic fielo
(noise).

Shielding

Shielding is the use of the conducting and/or ferromagnetic barrier betwg¢
a potentially disturbing noise source and sensitive circuitry. Shields are |
to protect cales (data and power) and electronic circuits. They may be i
the form of metal barriers, enclosures, or wrappings around source circu
and receiving circuits.

Additionally shielding is used to protect overhead transmission lines or
overhead contact systn (OCS) from incidents of lightning, in regions of h
isoceraunic activity. Shield wire is located above the exposed current
carrying wires to provide a 45 degree angle of protection. In sensitive
applications, the angle is reduced to 30 degrees forermmservative
design.

SHO

Open Shoreline as defined by the Ecological Land Classification System

Signal System

The rail signal system is a combination of wayside and on board equipm
and/or software to provide for the routing and safe spacingrains or rail
vehicles.

Signal Bridges

A structure for mounting signals that spans one or more tracks. Signal
bridges may be footed on both ends, or they may be 'cantilever signal
bridges', footed only on one end.

Spur A railroad track that diverges fno the main track to service a specific
location or industry.
Static Wire A wire, usually installed aerially adjacent to or above the catenary

conductors and negative feeders, that connects overhead contact syster
(OCS) supports collectively to ground@the grounded running rails to
protect people and installations in case of an electrical fault.

Strain Gantry

These 25 kV feeders from the traction power facility (TPF) will be conne
to the overhead contact system (OCS) with the help of main aathstr
gantries and a cross feeder arrangement. The strain gantry is located wi
the rightof-way (ROW) parallel to and on the opposite side of the track f
the TPF, with footprints exactly equal to that of the main gantry.

Study Area The study areaeferences to geographic space that is being examined fof
Metrolinx Network Electrification Environmental Assessment.
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SW

Swamp as defined by the Ecological Land Classification System.

SWD

Deciduous Swamp as defined by the Ecological Land ClagsifiSgstem.

Switching Station
(SWS)

Switching stations are traction power facilities that are required
approximately midway between Traction Power Substations in order to s
the electrical sections.

TAG Treed Agriculture as defined by the Ecologiaaid Classification System.

THD Deciduous Thicket as defined by the Ecological Land Classification Syst

Third Rail Athird railis away of providingelectric powerto arailway train, through a
semicontinuous rigid conductor placed alongside or between the rails of
arailway track Third rail systems are always supplied frdinect
currentelectricity as opposed to alternating current electricity

THR Threatened, a designation for a Species at Risk.

Top of Rail Top of Rail is defined as theghest point in a running rail profile.

Touch/Step Potential

Touch potential is defined as the voltage between the energized object &
the feet of a person in contact with the object. Step potential is defined g
the voltage between the feet of a persstanding near an energized
grounded object.

Traction Power
Return
System

The traction power return system includes all conductors (including the
grounding
system) for the electrified railway tracks, which form the intended path o
the traction return curent from the electrified rolling stock to the traction
power substations. Conductors may include:

1 Running rails
Impedance bonds
Static wires, and buried ground or return conductors
Rail and track bonds
Return cables, including all return circuit bondimglgrounding
interconnections
Ground
Negative feeders due to the configuration of autotransformer
connections.

1
1
1
1

= =

Traction Power
Facility (TPF)

A general term to classify Traction Power Substations, Paralleling Statio
and Switching Stations.

TractionPower
Substation (TPS)

Part of the power supply components of the system; it is a traction powe
facility (TPF) that transforms the utility supply voltage for distribution to t
trains via overhead contact system (OCS).

Transmission Line
(TL)

Electricaline conveying electricity at voltages more than 50kV.

Transmission Tap

CKS LI2AYG G 6KAOK StSOGNRO LRsS

power source.

TRCA Toronto and Region Conservation Authority.
Underground Feeder | An undergrounctonduit carrying electrical connection between the
Connection overhead contact system and a traction power facility (i.e., traction powe

substation, paralleling station or switching station).
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Utility A utility is an entity that generates, transmits and/or distriesitelectricity,
water and/or gas from facilities that it owns and/or operates, including
electrical transmission and distribution companies, communication
companies, community antenna distribution systems and regional /
municipal authorities.

View-shed The area of visual influence of the project components.

Volatile Organic A class of chemicals that contain carbon, hydrogen, and oxygen atoms &
Compounds (VOCSs) | have high vapour pressures at room temperature, and therefore exist
predominantly in the gashase.

Wayside Power A wayside installation that houses remote terminal unit (RTU) and dc po

Control Cubicles supply unit for motor operated disconnect switches at locations other thg

(WPCs) and Signal | traction power facilities.

Cases

WOD Woodland aglefined by the Ecological Land Classification System.
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Executive Summary

Purpose of the Undertaking

The population of the Greater Toronto Hamilton Area is increasing, and with it, traffic congestion. As part
of Moving Ontario ForwardMetrolinx is committed to electrifying the GO Transit system to bring 15
minute, two-way electrified service to core parts of the network through the Regional Express Rail (RER)
program. As acomponent of the regional transportation plaithe Big Movethis program supports
aSGNRtAYEQa 3J21f 2F (GNIyaF2N¥YAy3dI GKS Dh aeadsSy
Electrification of the GO network is a key component of the RER program.

The purpose of the GO Rail Network Electrification prdgta convert six GOwnedrail corridors from
diesel to electric propulsignincluding: Union Station Rail Corridor, Lakeshore West Rail Corridor,
Kitchener Rail Corriddga portion of the Kitchener CorridgrBarrie Rail Corridor, Stouffville Rail Giorj

and Lakeshore East Rail Corrid@nce electrification is implemented, the system will operate with a
mixed fleet of diesel and electric trains, as not all tracks on all corridors will be electrified.

Project Proponents

Metrolinx and Hydro One, aSoProponents, are carrying out the Transit Project Assessment Process
(TPAP) unded. Reg. 231/08r the GO Rail Network Electrification Project (the Project).

Project Scope

The scope of the Project involves electrification of the following GO Traigibredors:
1. Union Station Rail CorridgrFrom UP Express Union Station to Don Yard Layover
2. Lakeshore West CorridgrFrom just west of Bathurst St (Mile 1.20) to Burlington
Kitchener Corridog From UP Express Sp(at Highway 427) to Bramalea

Barrie Corrido From Parkdale Junction (off Kitchener Corridor) to Allandale GO Station

a > W

Stouffville Corridor; From Scarborough Junction (off Lakeshore East Corridor) to Lincolnville GO
Station

6. Lakeshore East Corridgi~rom Don Yard Layover to Oshaw@ Station

In order to electrify the system, there is new infrastructure that needs to be built as well as modifications
to existing infrastructurgsuch as existing GO Stations and Maintenance Facilities).

1 The portion of the Kitchener corridor from Strachan Ave. to the airport spur (at Highway 427) was previously
assessed/approved as part the Metrolinx UP Express ElectrificatidPAP
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Study Area

The Study Area for the GO Rail Netwil&ctrification TPAP is generally defined as the existing GO rall
right-of-ways (ROW) to be electrified plus the 7methead Contact System Q3/Vegetation Clearing
Zone (as below), the Tap and Traction Power Facility sites, as well as Tap/TPF amilanents such

as access roads.
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Key Project Components

The scope of the GO Rail Network Electrification TPAP includes examining the potential environmental
effects of building, operating and maintaining the electrified GO systeoluding the various noject
components listed below.

T Traction Power Supply

o 5 Hydro One Tap Locations

o Hydro One Tap Structures

o High Voltage Connection Routes

1 Traction Power Distribution

o 5 Traction Power Substations (TPS)
o 5 Switching Stations (SWS)
(0]

6 Paralleling Station®S)
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Gantries

Access Roads

Underground Duct Banks and Aerial Supply
Overhead Contact System (OCS)

25 kV Feeder Routes

O O o o o

1 Ancillary Components

Grounding and Bonding

Bridge Modifications

Existing Maintenance Facility Modifications
GO Layover Facilitjodifications

GO Station Modifications

O O O O O

It is important to note that the scope of the Project doest include/address the newrack, grade
separation,new GO Stationsetc. infrastructure required to provide increased GO service levels
associated with Reginal Express Rail such as track expansions, etc. Rather, these aspects are currently
being (or will be) designed and assessed as part of separate Metrolinx projects that are (or will be) subject
to separate Environmental Assessments.

Hydro One Tap Locatis- Power Supply

9f SOUGNROIT LIRoSNI gAff 0SS adzdX ASR FTNRBY | &@8RNRB hyS¢
lines). Specifically, power will be tapped from the grid at a voltage of 230kV and routed either aerially or
underground to the new Mtrolinx Traction Power Substationghere it will be stepped down to a lower

voltage (i.e., 25kV) for distribution along the electrified GO system. The following sections provide further

detail on the Hydro One tap locations, high voltage connectione®and associated infrastructure that

will need to be built.

The tap locations are the areas where power will be drawn from the existing Hydro One Network. There
are five locations as follows where taps must be made in order to supply the necessaryp?8@ito
the electrified GO system:

1. Mimico Tap Location (Lakeshore West Corridor)

2. Burlington Tap Location (Lakeshore West Corridor)
3. Allandale Tap Location (Barrie Corridor)

4. Scarborough Tap Location (Stouffville Corridor)

5. East Rail Maintenance Facility Tayration (Lakeshore East Corridor)

Each tap location will consist of at least two tap structures (approximately,iforto 30m tall). Each of
the tap structures will be located under/adjacent to existing Hydro One 230kV transmission lines to
facilitate tgoping the transmission circuits. For purposes of the TPAP environmental studies, a more
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conservative area was delineated around the proposed locations of the tap points in order to account for
GKS FI 00 GKIG G4KS LINBOA a & befdetédrined uhy detaiRdFdesigh. Fromn | LI &
the tap structures, a high voltage connection route will be constructed that may be aerial (overhead wires)

or underground (via duct bank) that will extend to the demarcation point. The demarcation point is
esentially a disconnect switch that will represent the point at which the new infrastructure will switch

from being Hydro One controlled to Metrolinx controlled.

Table E1: Summary of Traction Power Facilities by Corridor

GOCaorridor Type of Facility Location(s)
Union Station Tap Point 1 None
TPS  None
SWS 1 None
PS 1 None
Feeder Route | f None
Lakeshore West Tap Point 9 Burlington Tap
I Mimico Tap
TPS 1 Burlington
1 Mimico
SWS T Mimico
1 Oakville
PS 1 None
Feeder Route 1 Canpa2X25kV Feeder Route
Kitchener Tap Point 1 None
TPS T None
SWS  None
PS 9 Bramalea
Feeder Route | § Bramalea 2X25kV Feeder Route
Barrie Tap Point 91 Preferred Allandale Tap
9 Alternative Allandale Tap
TPS 1 Allandale
SWS 1 Newmarket
PS i1 Gilford
1 Maple
FeederRoute 9 BarrieCollingwood Railway 2x25kV
Feeder Route
Stouffville Tap Point 1 Scarborough Tap
TPS 1 Scarborough
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GOCaorridor Type of Facility ‘ Location(s)
SWS 1 None
PS 9 Unionville
1 Lincolnville
Feeder Route 1 Scarborough 2X25kV Feeder Route
Lakeshore East Tap Point 1 East Rail Maintenandeacility (ERMF)
Tap
TPS 1 ERMF
SWS 9 Scarborough
9 Durham
PS 1 Don Yard
Feeder Route | § Scarborough 2X25kV Feeder Route

Conceptual Electrification Design

The following outlines the specific assumptions that were established to prepare the concapsigiis
for each corridor to be electrifiedncluding: start and end points, number of tracks to be
accommodated within the electrification design, and number of tracks to be electrified.

Union Station Rail Corridor

il

il

The Union Station Rail Corridor elefitétion limits were defined as: beginning at UP Express
Union Station Mile Point (MP) 0.00 and continuing east to the Don Yard Layover at MP 1.65 on
the USRC subdivision.

A conceptual design was prepared that consiste@lbfracks in the USRC beialpdrified. A
freight route will be maintained through USRC and the design will include the provision for a route
for DoubleStacked Freight.

Lakeshore West Corridor

il

il

The Lakeshore West Corridor electrification limits were defined as: beginning at Mile ad20 a
continuing west to Burlington GO Station MP 31.5 on the Oakville subdivision.

A conceptual design was prepared that consisted of five tfdtkimn sta. 2+500 (mile 1.6) to
10+900 (mile 6.7), and four tracks from st8:+900 (mile &) to 51+000 (mile 3T) at Burlington
GO Station.

Conceptual Design incorporated thgisting GO stations at: Exhibition, Mimico, Long Branch, Port
Credit, Clarkson, Oakville, Bronte, Appleby and Burlington.

2 For the purposes of the TPAP, 5 tracks were assufimethis section for ultimate build outhowever for RER
expansiorover the next 30 years, 4 tracks are proposed.
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1 Service will consist of a mix of electric and diesel traltisctric trains will operate between Union
Station and Burlington GO Statiobiesel trains will operate over the entire corridor extending
to Hamilton GO Station.

Kitchener Corridor

1 TheKitchener Corridor electrification limits were defined as: beginning at the limits of the UP
Express Spungest ofHighway 427P)ocated at MP 13.4 on the Weston subdivision and continuing
west to Bramalea

T A conceptual design was prepared that consisted odehtracks from sta. 21+500 (mile 13.4) to
26+200 (mile 16.3)wo tracks from sta. 26+200 (mile 16.3) to 28+700 (mile 1@r8) a third turn
back track at Bramalea Station

1 Conceptual Design incorporated the existing GO stations at: Malton and Bramalea.

1 Service will consist of a mix of electric and diesel traiggectric trains that will operate from the
eastern limits of the corridor to Bramalea. Diesel trains will operate over the entire corridor
extending to Kitchener GO Station.

Barrie Corridor

1 TheBarrie Corridor electrification limits were defined as: beginning at the limits of the Parkdale
Junction (off Kitchener Corridor) at MP 3.0 and continuing north to Allandale Waterfront GO
Station MP 63.00 on the Newmarket subdivision.

1 A conceptual designas prepared that consisted of two tracks from sta. 4+900 (mile 3.0) to sta.
101+500 (mile 63.0)

1 Conceptual Design incorporated the existing GO stations at: Rutherford, Maple, King City, Aurora,
Newmarket, East Gwillimbury, Bradford, Barrie South and Adliend

1 Design incorporated the provision of two future GO Stations at: Caledonia and Downsview Park.
1 Service will consist of electric trains over the entire corridor.

Stouffville Corridor

1 The Stouffville Corridor electrification limits were defined as: heigig at the limits of the
Scarborough Junction (off Lakeshore East Corridor) located at MP 61.0 and continuing north to
Lincolnville Station MP 38.9 on the Uxbridge subdivision.

1 A conceptual design was prepared that consisted of two tracks froni4tf)® (mile 60.5) to
30+300 (mile 50.4pnda single track from st&0+300(mile 50.4) to Lincolnville Station.

1 Conceptual Design incorporated the existing GO stations at: Scarborough, Kennedy, Agincourt,
Milliken, Unionville, Centennial, Markham, Mount J8yguffville,and Lincolnville.

3 Excluding Highway 427 bridges thadre previous assessed under the UP Express Electrification TPAP (Metrolinx,
2014).
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1 Service will consist of electric trains over the entire corridor.

Lakeshore East Corridor

1 The Lakeshore East Corridor electrification limits were defined as: beginning at the limits of the
Don Yard Layover located at M#32.19 on the Kingston Subdivision and continuing east to
Oshawa Station MP 11.6 on the GO Subdivision.

T A conceptual design was prepared that consisted of four tracks from sta. 2+700 (mile 332.2) to
32+100 (mile 313.9/mile 0), and three tracks from 82+100 (mile 313.9/mile 0) to Oshawa
Station, with one passing siding.

1 Conceptual Design incorporated the existing stations at: Danforth, Scarborough, Eglinton,
Guildwood, Rouge Hill, Pickering, Ajax, Whietmd Oshawa.

1 Service will consist of electric tres over the entire corridor.

OCS ImpacZone

For purposes of assessing potential impacts as part of the TPAP, a conservative OCS Impact Zone was
established that reflects an area spanning the tracks to be electrified plus a 5 metre offset from the
centerine of the outermost track to be electrified on either side of each rail corridor. This impact zone
accounts for the following OCS elements:

OCS pole foundations
Portal/cantilever poles

Grounding and bonding requirements

= = =4 =4

Contact, autotransformer, and feeder wires

A series of plans were prepared depicting the OCS Impact Zone for each corridor and have been included
asAppendix N

Vegetation Clearing Zone

A Vegetation Clearing Zone is required in order to provide saferigigctlearances to any existing
vegetation along the rail corridors. The Vegetation Clearing Zone entails vegetation removals within the
area encompassed by the overhead contact system plus an additional 2 metre offset area on either side
of the OCS congments. As a result, the total clearing area is defined as 7m measured from the centerline
of the outermost tracks to be electrified on either side of each rail corridor. The 7m zone is considered a
maximum removal zone; during detailed design, the ‘tmezmay be reduced in certain areas where/if
possible based on the final OCS design.

Vegetation clearing is required to:
T Minimize the risk of tree limbs falling on the track or overhead wires, thus potentially causing a

conflict with the electrified systa resulting in loss of service and revenaead
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1 Accommodate a mandatory clearance zone to ensure maintenance workers are safe when
working in an electrified environment

The project will comply with thEuropean standard EN501:2211+A1:2011 (E) Panagh 5.2.6: Railway
Applications- Fixed installationsThis European Standard specifies requirements for the protective
provisions relating to electrical safety in fixed installations associated with alternating current (AC)
traction systems and to anystallations that can be endangered by the traction power supply system.

The 7 m vegetation clearing zone is made up of:
T 2.9 m clearance from the track to the OCS pole to ensure clearance of the train to the OCS pole.
1 2.5 m vegetation clearance frometelectrical components to the limits of the trees.
1 Upto 1.6 m to account for tree grow back (regrowth zone).
A series of conceptual plans were prepared depicting the Vegetation Clearing Zone for each corridor and
have been included a&ppendix N.
Bridge Modifications
Modifications to Achieve Vertical Clearan€&equirements

As part of the conceptual design prepared during the TPAP, a preliminary investigation was undertaken
to examine possible design solutions for overhead bridges that do not meetgjoéred minimum vertical
clearance RMVC) needed to accommodate electrification of the Metrolinx rail corridors.

A clearance plate defines the maximum height and width for railway vehicles to ensure safe passage
through bridges, tunnels and other strucas. Standard plates are used throughout North America so

that train operators know what size equipment will safely pass on a given line. Because there are several
tenant railroads, including CP & CN, operating over Metrolinx territory, Metrolinx wsedifferent

LX F 6Sad I LXFGS C A& dzaSR Ay -lenwRobashesopetats plat@hii I y Rl N
is used where double stack freight cars operate.

The following key assumptions were established to guide the investigations:

1 Electrifi@tion is to accommodate GO MM, Bilevel, and Wayfreight vehicles (encompassed
under AAR Plate F) on all corridors to be electrified.

1 Protection for double stack trains and Automax cars (encompassed under AAR Plate H) along the
corridors to be electriéd.

The required Absolute Minimum Vertical Clearances (AMVCSs) for overhead bridges are defined as follows:

Plate F Plate H

Steel bridges: 5946 mm 6937 mm
Concrete bridges: 5959 mm 6950 mm
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in terms of raising/replacing the bridge or lowering the track, where an OCS maodification/solution cannot
otherwise be provided.

Based on the analysis completed, the required MVC can be accomplished throughe€@$ d
modifications (such as reducing the structure spacing and reducing the system height of the OCS) for
several overhead bridge structureBased on the analysis completeatiere arefourteen (14)overhead

bridges that do not meethe RMVC for Plate &ihd which therefore require moddation to achieve the

RVIVC

1 Nine (9) overhead bridges on the Lakeshore West Corridor

o OH Bridge 1.57 Strachan Avenue

o OH Bridge 2.38 Dufferin Street

o OH Bridge 2.69 Dunn Avenue

o OH Bridge 2.85 Jameson Avenue

o OH Bridge 9.41rBwns Line

o OH Bridge 31.28 Drury Lane Pedestrian Bridge
o OH Bridge 3.54 Sunnyside Pedestrian Bridge

o OH Bridge 5.61 Gardiner Expressway

o OH Bridge 18.77 Royal Windsor Drive

T Two (2) overhead bridges on the Barrie Corridor

o OH Bridge 3.37 Dundas Street
o OH Brideg 8.80 Highway 401

1 Three (3) overhead bridge on the Lakeshore East Corridor

o OH Bridge 314.95 Granite Crt.
o OH Bridge 328.64 Main St.
o OH Bridge 326.50 Birchmount Road

It is further noted thatunless a waiver is requested and justified by the bridge owmer granted by
Metrolinx, all new or replacementoverhead bridgesi.g., future bridges to be constructed) will be
required to provide a preferred MVC of5B84m to maintain clearance requirements set by Transport
Canada and clearance requirements of the @C&oidthe need forOCS attachments to the overhead
structure.

There areseveralpossible engineering solutions that may be implemented to achieve the required MVC
for the overhead bridges including the following: i) réisedify the existing bridge, ii) lower the tracks,

iii) improve quality of maintenance to reduce track maintenance allowance, iv) freight restrictions to
certain tracks, ¥replace the bridge, or some combination of these solutions.

Prepared By: Morrison Hershfieldd. & Gannett Fleming Canada ULC 10/5/17
xxxv| Page



GO Rail Network Electrification TPAP O METROLINX
FINAL Environmental Proje&eportc Volume 1

An overview of these structusas well as the proposed engineering solution to achieve the required MVC
has been described in further detail Sectior3.9.

Bridge Protection Barriers

The purpose of a bridge protection barrier is to protect pedestrians and travelers/infrastructars us
within the public rightof-way on bridges from direct contact with adjacent live parts of the OCS for
voltages up to 25 kV to ground. In addition, these barriers protect against damage to the OCS passing
under bridges by providing an obstacle to dsliiat may be thrown onto the railway from overhead.

BridgeProtectionBarrier Design Options

la LINI 2F RSGFIAtSR RS&aA3Iys aSiNREtAYEQ&a 5SaAridy
design treatments/option for enhancing the aestheticshoidge barriers where feasible/required. It is
anticipated that the basis of the protection barrier will be a post and panel (fdield) design with
customizable panelsto suit visual preferences (in consultation with the applicable bridge owners as
appropriate), such as:

1 Multilane, restricted access highways and ngsually sensitive locations;
T Visually sensitive locations;

§  Structures of heritage value or sensitivity.

Pedestrian Bridge Modifications

Structural evaluations were performeas part of he conceptual design phase/TP#&Passess the load
carrying capacity/structural adequacy of the following existing (10)pedestrian bridges, as tgavere
affected by requirement of the Electrification project to incorporateratectionbarrier:

1 Four (4 overhead pedestrian bridges on Lakeshore West Corridor

o OH Bridge 3.02 Dowling Avenue

o OH Bridge 3.54 Sunnyside

o OH Bridge 31.28 Drury Lane

o OH Bridge 31.65 GO Station Burlington

T One (1) overhead pedestrian bridge on Barrie Corridor
o OH Bridge 5.65 Innes é&we

1 One (1) overhead pedestrian bridge on Stouffville Corridor
o OH Bridge 58.79 Mooregate / Tara Avenue

1 Four(4) overhead pedestrian bridges on Lakeshore East Corridor

o OH Bridge 1.09 GO Station Pickering North
o OH Bridge 8.87 GO Station Whitby
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o OH Bridge 3285 Woodrow Avenue
o OH Bridge 330.96 Pape Avenue

Based on the conceptual engineering work completed to assess potential modifications to the pedestrian
bridges, it was established that several of these pedestrian bridges will need to be either replaced or
modified to incorporate grotectionbarrier, asdescribed in each respective sectibalow.

Grounding and Bonding

To ensure safe touehndstep potential in accordance with permissible limits (as per applicable
international electrical safety codes and standards including AREMA, CSA, EN and IEEE), a grounding and
bonding system will be implemented as part of the elification project. Touch potential is defined as

the voltage between an energized object and the feet of a person in contact with the object. Step potential

is defined as the voltage between the feet of a person standing near an energized grounded object.
Grounding and bonding will be installed within 4 meters of the track; notwithstanding this, an evaluation

out to 10m of the track will be undertaken during detailed design to determine if anything else will require
grounding.

Grounding and bonding stems serve two primary functions:

T Minimize touch voltage, step voltage and ground return currents caused by the electrified system
to provide for the safety of passengers, operating personnel and other wayside public, and to
provide protection from the ris of electrical shock; and

1 Provide the means to carry electric currents into the earth under normal and fault conditions
without exceeding operating and equipment limits, or adversely affecting continuity of service.
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1 Introduction

As part of theRegional Express RERERI)nitiative (seeSection 16.3), Metrolinx is proposing to convert
several rail corridors within the GO Transit network (5&gurel-1) from diesel to electric propulsion.
CKAA oAff NBIJJANBE St SOGNROIT LIRoSNI (2 068 &dzLdL) A S
existing high voltage grid. As a resvitrolinxandHydroOne(as ceproponents) are jointhgarrying out

the Transit Project Assessment Process (THA&}cordance witlOntario Regulation 231/08 Transit
Projcts and Metrolinx Undertakings'he undertaking will entadesign and implementation ofdction
power supply andraction powerdistribution components including an Overhead Contact System (OCS)
along the rail corridors,electrical feeder routes,as well as a number of electrical power
supply/distribution facilities (referred to as Tractiowver Facilities) located in the vicinity of the rall
corridors. The scope of the TPAP inclgdessessment of noise and vibration effects associated with
increased service levels across the netwoefdr to Volume 3).

Figurel-1: GO Transit Network
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1.1 Project Proponents

1.1.1 CoProponency- Metrolinx and Hydro One

Since Metrolintequiresthe necessary power suppfsom Hydro Onein order to electrify the network
Metrolinx and Hydro One are qmoponents for purposes of the Transit Project Assessment Process.
More specifically, oneEnvironmental AssessmenEA process has been undertakelo assessall
electrificationinfrastructure ancenvironmental impactsinder one process and one inclusistakeholder
consultationprogram.

1.2 Environmental Assessment Process

1.2.1 Ontario Regulation 231/08z Transit Project Assessment Process

The proposed conversion of the GO Rail Network from diesel to electric power fallsScheédule 1, 2.1
Subsection 2 (1) of @eg. 231/04July 1, 201p This Regulation applies to a transit project that is carried
out by any proponent or any of its successorsassigns if the transit project includes any one or more of
the following in redtion to the electrification of a new or existing commuter rail corridor:

The electrification of rail equipment propulsion. May include planning, designing, establishing,
constructing, operating, changing or retiring an associated padigtribution system.(i.e., Metrolinx
project components)

The planning, designing, establishing, constructing, operating, changing or retiring of power supply
infrastructure. (i.e., Hydro One project components)

By following the Transit Project Assessment ProcesSR)Bor the GO Rail Network Electrification, the
Transit Projects Regulation exempts Metrolamd Hydro Onérom the requirements under Part Il of the
Environmental Assessment Act (EA.Atte TPAP entails a defined timeline of 120 days for the proponen

to complete the assessment of environmental effects, prepare the Environmental Project Report (EPR),
and carry out consultation activitieszigurel-2 illustrates the TPAP steps.

Pre-Planning Phase

Due to the accelerated20 daytimeline associated with the TPAP, proponents are encouraged to carry
out background studies and preliminary consultation activities prior to issuing a Notice of Commencement
(which officially starts the 128ay TPAP Phase). With this in mind, the falhwactivities were carried

out during the PrePlanning Phase

1 Collection and documentation of baseline environmental conditions information

o Preparation of the GO Rail Netwdtlkectrification Conceptual Designcluding:
o Identification of project impactones around the corridoys

o Identification oftraction powerfacility locations

o Identification of Hydro One tap locations
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o Identification oflocations/routing forancillary components includingantries, duct banks,
aerial feedersetc.; and
o ldentification of bridge modifications required for electrification

1 Initial communications and follow up consultation efforts witidigenousCommunities

1 Meetings with stakeholders (e.gReview Agencies, MunicipalitieBydigenouscommunities
Utility companiey

1 Initial meetings with affected property owners identified for traction power facilities
1 Public MeetindRound#1;
1 Public Meeting Round #2
1 PresubmissiorCirculation oDraft EPR
1 Consideration of stakeholder comments received and follpnefforts
1 Impact assessmergtudiesand develoment of mitigation measuresand
1 Preparation of Draft Environmental Project Report (EPR)
TPAP Phase

Following completion of the P+Blanning phase, a Notice of Commencement was issued to commence
the TPAP Phase, whittvolved the following activities:

1 Issue Notice of Commencement
1 PublicConsultation

T Meetings with stakeholders (e.g., Review Agencies, Municipalitieligenouscommunities,
Utility companies)

¢ Finalization of the EPRNnd

1 IssueNotice of Completion (ithin 120 days of Notice of Commencement)
Upon issuing the Notice of Completion, the BERIRbe made available for 30 days for review by the Public
(including property owners)ndigenousCommunitiesReview Agenciegndother Stakeholders During
this review period, if there are concerns pertaining to the potential for a negative impact on a matter of
Provincial importancehat relates to the natural environment or has cultural value or interest, or on a
constitutionally protected Aboriginal or treatight, an objection may be submitted to the Minister of the

Environmentand Climate ChangMinister). Following the 30 day review period, the Minister has 35 days
within which to issue one of three notices:

1 Proceed with the Project in accordance with tBER; or
1 Proceed with the Project in accordance with the EPR subject to conditions; or

1 Require the proponent to conduct further work and submit a revised EPR
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Figurel-2: Transit Project Assessment Process
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1.3 Purposeof the Project

The purpose of the GO Rail Network Electrification project is to convertdrail corridorsfrom diesel
to electric propulsionincluding Union Station Rail Corridor, Lakeshore West Rail Corridgoprtion of
the Kitchener Rdi Corridor, Barrie Rail Corridor, Stouffville Rail Corridor, and Lakeshore Radt
Corridor (see Section 2.3 for a map of the Study Aréa)ce electrification is implemented, the system
will operate with a mixed fleet of diesel and electric trains,nas all tracks on all corridors will be
electrified. This is further detailed in SectioB.2.

The population of the Greater Toronto Hamilton Area is increasindwith it, traffic congestionAs part

of Moving Ontario ForwardMetrolinx is committed @ electrifying the GQransitsystemto bring 15

minute, two-way electrified service to core parts of the network through the Regional Express Rail (RER)
program. A component of the regional transportation plaifhe Big Movethis program supports
MetrolinxQa 32+t 2 F (i NdysteinfirfoNdcdmpraherisive§iondl hapid transit network.
Electrification of theGOnetwork is a key component of the RER program.

Electrification combined with other RER initiatives suctbagding newtracks, new stions, etc.makes
it possible to increase service levels and affeeveralother benefits (compared to diesel service) as
described in the following section.

1.3.1 Benefits of Electrification

There are several operational, so@oononic and environmentabenefits ofelectrification:
A faster, more attractive service
1 Electric trains can accelerate faster and stay at top speed for longer, saving time for customers

1 By attracting additional riders, frequent electric train service reduces road congestiorduncks
greenhouse gas emissions from automobhiles

1 Regenerative braking puts energy back into the system

A more efficient, reliable service

1 More frequent service reduces reliance on scheduled trips and increases the number of available
seats

1 Lower opeating and maintenance costdll allow for increased frequency of service

Environmental benefits:

T Reductions in rail greenhouse gas emissions, which form a minor part of the regional emissions
total (when compared with diesel locomotives, even when theissmons of electrical power
generation are included in the analysis)

1 Improved local air qualitfor local residents and customers
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1.4 Report Organization

Table 1-1 summarizes the kegocumentation requirements associated with. Reg. 231/08 Transit
Project Assessment Process well as the corresponding section of this EPR document where the
requirement has been addressed.

Tablel-1: Summary ofTPAPDocumentationRequirements

Section of EPR where

EPR Requirement : .
g requirement is addressed

Statement of purpose for the transit project ar Volume 1
summary obackground information

Map showing the site of the transit project Volume 1

Description of all studies carried out, including Volume 1, Volume 2,
summary of data collected or reviewed and summg Volume 3
of results/conclusions

Description ofocal environmental conditions within| Volume 2
the study area

Final description of transit project including preferr¢ Volume 1
design, and description of other design methods
considered

Assessment of impacts on the environment Volume 3
associated with the@referred design (and other
methods), and criteria applied for assessment of
impacts

Description of proposed measures for mitigating | Volume 3
potential negative impacts on the environment

If mitigation measures are proposed, a description| Volume 3 and Volume 5
the proposed monitoring activities for verifying
effectiveness of mitigation, description of
commitments to be fulfilled (as applicable)

Description of any municipal, provingi&deral or Volume 5
other approvals or permits anticipated to be requirg

Consultation record Volume 4 Appendixt
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As part of documenting the TPAP, this EPR has been structurdav@(b)volumesalong with supporting
technical reports (included as appendices), to address the requirements set QutReg. 231/08 The

EPR document primarily summarizes the EA planning process followed and conclusions reached, with
additional detail provided withithe respective technical reports (appendices).

The following provides a brief overview of the contents found within each EPR secticujgpalting
technical report(included as AppendiceR)r reference purposes.

EPR Volumes

il

Volume 1 ¢ describes theEA Actrequirementsand process followed, provides a brief project
background and associated planning contestmmarizes the process followed for assessing
alternative facility locations leading to the recommendsieks describes the scope of the project
provides a detailed description of the Study Area (including mapjl provides a detadld
description of the GO Rail NetwoBtectrification project, includingaction power supplypower
distribution and maintenance requirements associated with theceification infrastructure and
eguipment.

Volume 2 ¢ provides a detailed description of the baseline environmental conditions
(environment potentially affected) within the Study Area

Volume 3¢ describes the potential environmental effects, recommenadeitigation measures,
net environmental effects, and monitoring activities associated viitiplementation ofthe
project.

Volume 4¢ describes the consultation pcessand activities that were undéken as part of the
GO Rail NetworElectrification TPAP includikgy consultation milestogs.This chapter provides
an overview of the input/comments/feedback received from various stakeholfers Review
Agencies,IndigenousCommunities, the Public, Property Owners, etand how theywere
considered by Metrolinx as part of the TPAP.

Volume 5¢ describes the proposed commitments and future work to be carried out during future
project phases(e.g., detailed design, constructiordnd outlines the additional anticipated
approvals and penits required for implementing the project beyoth Actequirements

List of EPRAppendices

il

Appendix A- Natural Environment Assessment Repois:composed of two parts includingart
Al- Natural Environment Baseline Conditions RepmtlPart A2- Natural Environment Impact
Assessment Report.

Appendix B¢ Preliminary Environmental Site Assessment (ESA) Repistsomposed of two
parts including: Preliminary ESA Gap Analysis Report (Rail Corridors), and Preliminary ESA Report
(Taps & Traction Power Ri#ges).

Appendix G Cultural Heritage Assessment Repoig composed of two partisicluding Part C¢,
Cultural Heritage Screening Repamd Part CZ2, Cultural Heritage Impact Assessment Report
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1 Appendix D- Archaeological Assessment Reppis composed of two parts includirigart D1¢
Archeological Baseline Conditions Repartgd Part D2¢ Stage 1 Archaeological Assessment
Report.

1 Appendix E- Land Use and Sociconomic Assessment Repois composed of two parts
includingPart E1¢ Land Usend SocieEconomic Baseline Conditions RepanidPart E2¢ Land
Use and SociEconomic Impact Assessment Report.

1 Appendix F- Air Quality Assessment Reporis composed of two parts includirigart F1¢ Air
Quiality Baseline Conditions Rep@mdPart F2¢ Air Quality Impact Assessment Report.

1 Appendix G- Noise and Vibration Modelling Reportss composed of six parts includigi ¢
USRC Impact Assessment Reportg G3W Impact Assessment Report,cddtchener Impact
Assessment Report, @4Barrie Impat Assessment Report, @5touffville Impact Assessment
ReportandG6¢ LSE Impact Assessment Report

1 Appendix H- Visual Assessment Reporis composed of two parts includirfgart H1¢ Visual
Baseline Conditions Repaatyd Part H2¢ Visual Impact Assement Report.

1 Appendix |- Utilities Report is composed of two parts includir@art 11 ¢ Utilities Baseline
Conditions ReporgndPart 12¢ Utilities Impact Assessment Report.

1 Appendix 3 Electromagnetic Interference/Electromagnetic Fields (EMI/EMF)p®&¢€ is
composed of two partsncluding Part Jt, EMI/EMF Baseline Conditions Repartd Part JZ;
EMI/EMF Impact Assessment Report.

1 Appendix K¢ Preliminary Stormwater Management Report (Traction Power Facility Sites):
summarizes the results of carrgnout the preliminary Stormwater Management (SWM)
Assessment for each of the Tap and Traction Power Fagiility; itis composed of: an overview
of background data collected/reviewed, results of initial SWM analysis for each tap/traction
power facility #e, and recommendations for further work.

1 Appendix L- Consultation Recordsummarizes the consultation activities carried out by Metrolinx
and Hydro One as part of the GO Rail Network Electrification TPAP including the various
consultation events held, feedback/comments received from review agentiekigenous
Communities, andther stakeholders including members of the public, and how those comments
were considered as part of the TPAP.

1 Appendix M¢ Cultural Heritage Evaluation Reports, Heritage Impact Assessment Reports and
Statements of Cultural Heritage Valuencludes copiesf the CHER$11As and SCH¥arried out
for various heritage properties as part of the GO Rail Network Electrification TPAP.

1 Appendix N- Conceptual electrification corridor plansConceptual electrification corridor plans
were developed to illustrate t# Overhead Contact System (OCS) Impact Zone and
Vegetation/Tree Removal Zone along each of the corridors to be electrified.

1 Appendix O Conceptual Traction Power Facility Plafi@onceptual Traction Power Facility Plans
were developed to illustrate therdction Power Facility sites and 25kV Feeder Routes.
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Appendix Rg P1 Mapping of Ecolgical Land Classification Areas and P2: Mapping of Terrestrial
and Aquatic Featureslong each rail corridor within the GO Rail Network Electrification Study
Area have ben included for reference.

Appendix Q- Mapping ofldentified Cultural Heritage ResourceMapping ofidentified Cultural
Heritage Resourcesithin the GO Rail Network Electrification Study Area have been included for
reference.

Appendix R- Mapping of land Use DesignationdMapping of Land Use designations along each
rail corridor within the GO Rail Network Electrification Study Area have been included for
reference.

Appendix S- Mapping of NoiseVibration Receptorsand Recommended Locations for
Noise/Vibration Mitigation. Mapping of Noise and Vibration Receptors that were examined in
the Noise and Vibration modelling study, as well as areas where noise and vibration mitigation
locations were identified along each rail corridor within the GO Rail Nettadtrification Study
Area have been included reference.

Appendix T- Mapping of Viewsheds and Potential Visual Impact Arelgpping of viewsheds
and potential visual impact areas along each rail corridor within the GO Rail Network
Electrification Study rea have been included for reference.

Appendix Uc List of Technical Reports and Studies Reviewddiontains a list of the various
technical reports/studies that were reviewed as part of carrying out the TPAP.

Appendix V¢ Groundwater Assessment ReportSummarizes the preliminary groundwater
assessment undertaken as part of the TPAP.

1.4.1 Report Purpose

The purpose of this EPR documertbisiocument the Transit Project Assessmerdcess undertaken by
Metrolinxand Hydro Onén accordance with the requiremesnbfO. Reg. 231/08&r the GO Rail Network
Electrification undertaking.

1.5 Project Team

The following multdisciplinary team was reiaed by Metrolinxto carry out the GO Rail Network
Electrification project:

il

Gannett Flemingg responsible for overall pro management and leading the engineering
conceptual desigand Visual Impact Assessmestaidy.

Morrison Hershfieldg responsible for leading the environmental assessn@otess, managing
the consultatior'stakeholder engagemenprocesscarrying out theNatural EnvironmentalLand
Use & SocieEconomic, Preliminary Environmental Site Assessmer@limate Change,
Groundwater Assessmeriformwater Managemengnd Ultilities studies
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1 Archaeological Services Ingresponsible for leading the Cultural Heritalgesource Assessment
and Archaeological Assessment studies.

1 Golder Associates responsible for leading thereliminary Environmental Site Assessnetudy.

T Rowen Williams Davies & Irwin Inc. (RWRIyesponsible for leading thair Qualityand Noise
and \ibration studies.

1 TUV Rheinland responsible for leading the EMI/EMEMICStudy.

1 Swerhun Inc - responsible for supporting the public/stakeholder engagementand
communications program

1.6 Background
1.6.1 GO Transit Electrification Study (2010)

Metrolinx completed the GO Transit Electrification Study in December 2010, which examined
electrification of the entire GO Transit rail system as a future alternative to diesel trains currently in
service. This was a unigue study, as it examined theee@®® system and included a comprehensive
approach to assess the impact of different technologitisalso involved a comprehensive stakeholder
engagement and communications program to consult with stakeholders throughout the study process.
Thepurposeoll KS Dh ¢NIyaAd 9f SOGNRFAOIGAZY {GdzRe 41| &
information needed to decide how the GO Transit trains will be powered in the fqtusing electricity,
enhanced diesel technologgr other technologies.

The stuly was based on the following considerations and approach:

1 Development of the operating plan for the Reference Case

1 A comprehensive rolling stock technology assessment, which examined the technajogies
electric, diesel and alternative fuel sourceshat could be used to provide future GO Transit
service;

02

1 Consideration of power supply and distribution optia®8 S NKSIF R gANB &> cli KANRTL

to deliver electricity to a potential future electrified rail service;

1 Identification and evaluation afetwork options for electrifying part or all of the GO Transit rail
network;

1T 5S0FAfSR FraasSaaySyid 2F || dakKz2NIL tAradé 2F ySigz2

4 The Electrification Study used an expanded and enhanced GO Transit rail network from the network of today as a

basis of comparison. This Reference Case network was intended as one potential medium term scenario for GO
Transit rather than a firm expansion plan, and assumed extensive additional investment in infrastructure to have been
made.
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1 Development of findings and conclusions.

Some of the noteworthy findings of the study were:

1 More journey time savirgy can be achieved with electric locomotives compared to diesel
locomotives;

1 Pursuing electrification of both the Kitchener and Lakeshore corridors results in capital cost
savings;

1 Electrification would offer annual operating and maintenance cost saviogspared to a
comparable diesel network, while the cost of electricity is expected to increase at a slower rate
compared to dieseland

1 Electrification would not significantly reduce regional greenhouse gas emissions and offer only
marginal public healthdnefits

In addition, one of the key recommendations outlined in the 2010 Electrification Study was for Metrolinx
to proceed with electrification of the GO Kitchener (formerly Georgetown) and GO Lakeshore corridors in
phases, beginning with therlibn Pearon (UP)Express service. Based on these findings, the Metrolinx
Board of Directors made a decision in January 2011 to initatese 1. Electrification of the UP Express
service from Union Station to Pearson International Airgodiuding arrying outthe engineering design

and EA studywhich was subsequently completed in 2014)

1.6.2 Union Pearson (W) Express Electrification TPAP (2014)

Metrolinx completed a TPAP for electrification of th® Express service beginning at UP Express Union
Station(just wed of the Union Station Train Shei) Terminal 1 Station at Toronto Pearson International
Airport. The project involvethe electrification of approximatgl25 km of track along portion ofthe

Union Station Rail Corridor 8R¢and Kitchenecorridor to Highway 427, where the route thdollows

the new UP Express spur limto PearsorAirport. The study includethe assessment dfaction power
supply, power distribution components, and ancillary works. The Statement of Completion for the TPAP
was filed in &ine 2014

1.6.3 Regional Express Rail

CKS W. A3 a2@dSQ> (GKS wSIA2yIlf ¢NIYALRNIFIGAZY tfly
identifies the need for a significant increase in rail service across the entire GO Transit network. To this
end, Metolinx will introduce an expanded service that will provide new travel choices on the GO Transit
network across the GTHA, including two way, all day transit service on five GO lines with electrified service

in core areas.

Regional Express Rail (RER)pnoNide more frequent, faster and higher capacity service with an upgrade
of existing fleet to include electric propulsion. With electric locomotives replapiiggingdiesels with
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bi-level cars, along with other changes to track, signaling and opgrptbcedures, peak trip times would
be reduced by approximately 8%. Where-pffak and other services are operated with new EMUSs, trip
times would be between 5% and 20% faster.

Expanded and improved rail service across the GO Transit network will mesengass have more
options and reduced travel times during weekdays, evenings and on weekends. This will also mean an
improved service, shorter travel times for passengers and lower operating costs. More people will make
GO Transit their transportationf @hoice¢ meaning fewer cars congesting our road networks, less time
spent commuting and cleaner air.

Over the next ten yearshé GO rail networks planned tdoe:

1 Expanded to enable electrified train service in core areas amibbite frequency or bette
1 Increase ofip tofour times the number of train tripduring off-peak hours; and
1 Twice the current number of trips during peak hours throughout the network.

Hectrification of the systemis onecomponentof RERand isbeing undertaken in parallel with other
projects in order to build all the infrastructure needed to increase service and electrify the carridor
Provincial Funding for RER (includ#hectrification)wasannounced in April 2015.

1.7 Planning Context

1.7.1 Growth Plan for the Greater Golden Horseshoe

The Growth Plan for the Greater Golden Horseshoe (2006) is a framework for implementing the
D2OSNYYSyld 2F hydadFrNRA2Qa @GA&aA2Yy FT2N) odzAf RAy3 aidNe
growth in the region to 203{Ministry of Infrastructure, 2006). It has been prepared underRlaees to

Grow Act (2005and is intended to guide decisions on a variety of issues, including the planning and
YEYyF3SYSyid 2F GNIYyaLR2NIFGA2yd a S iheBfovtty HHad for thelf | Yy A Y
Greater Golden Horseshoe to tackle congestion and create an integratedfrieselly transit system in

the Greater Toronto and Hamilton Area (GTHA).

1.7.2 Regional Transportation Plan: The Big Move

In November, 2008, Metrolinx adoptédK S D¢ |1 ! Qa FANRG SOSNI wIEBRYy Il f ¢N
Move: Transforming Transportation in the Greater Toronto and Hamilton AreaRTP provides direction

and sets priorities for decisiamaking on transportation in the GTHA so as to delivieigh quality of life;

a thriving, sustainable and protected environment; and a strong, prosperous and competitive economy.

The Big Moverovides the blueprint for transforming the regional transportation system over the next 25
years. Its proposed futureegional transportation networkFigure1-30 Ay Of dzRS& GNBIA2Y |
4 SELINB & & NIhe\HigiMoumbtdslthat Gegiandl rail service can be delivered by eiitiesel
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electric or electric trains, with the latter demonstragj certain performance benefits, while express rail
systemssuch & GKS tI NAa NBIA2y Q& wSaSlhkdz 9ELINB&Aa wS3arazyl

Of the 92 Priority Actions and Supporting PolicieShie Big MovE Y AY S | NBX KAIKEf AIKGS
TheselINA 2 NX & FOGA2ya I NB AyGSyRSR (2 KIF@S GKS £ NBE
transportation system.

In February 2013, the Metrolinx Board of Directors approved a series of amendmerite Big Move
This technical update was done keep the plan relevant, incorporating decisions taken since 2008
including the 2010 Electrification Study.

Presently, areview and update of the RTP is underway to ensure it reflects the current trends and
conditions. The review is being undertaken thiee phase approaciith completion anticipated for the
end 2017 A more detailed description of the phasing approach is provided below:

1 Phase 1 (2015 to mig016): Will review and update Vision, Goals and ObjectivesStrategic
Evaluation Framework

1 Phase 2 (2016): Will integrate existing plans and study test scenarios relafB@nsportation
Network Developmentpdate RTP Strategies, and preparation of the Draft RTP.

1 Phase 3 (2017): Will involve consultation on the draft RTP and finalization of the RTP for
implementation.

Prepared By: MorrisoHlershfield Ltd. & Gannett Fleming ULC 10/5/17
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Figurel-3: 25 Year Plan for the Regional Rapid Transit and Highway Network fftwn Big Move

s e

Scarces: Ministry of Envergy and Infrastricsure, Ministry of Musicigl Aftain and Housing, Misistry of Transportation
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1.7.3 Metrolinx Investment Strategy: Investing in Our Region; Investing in Our
Future

In fulfillment of section 32.1 of th&letrolinx Act on May 27 2013 the Meatlinx Board of Directors
adopted the Investment Strategy and relayed it to the Minister and the heads of councils of the
Ydzy AOALI} t AGASAa 2F GKS D¢l ! Fa GKS O2NL1LRNIGA2YQa 7

The Investment Strategy proposes a series of 24 recommendations torBoa as part of a foupart

plan to integrate transportation, growth and land use planning in the GTHA, maximize the value of public
infrastructure investment, optimize system and network efficiencies, and dedicate new revenue sources
for transit and traasportation.

¢KS Ly@oSadySyid {dN}rGS3e ARSyYyGATAaSansfoimativiebsate 6f 2 | FS ¢
AYFNI a0GNUHzOG dzNE LINEP2SOGa FyR ySg LINPANIYa GKFG @At
transportation system by expanding the regibtransit network and providing resources for local transit,

roads, walking and cycling, and moreprbposes that the Next Wave be fully funded by a Transportation

Trust Fund that collects and administers new revenues generated by dedicated investment tools.
Hectrification is included in the Next Wave of projects

1.7.4 Regional Express Rail Business Case

The GO Regional Express Rail Initial Business (2a%8) provides an overview of the RpRgram,
demonstratinghow expanding and electrifying the GO rail network has the potential to greatly enhance
the quality of life for GTHA residents by significabihpsting mobility and strengthening the regional
economy.Strong evidence is documented that the RER program would benefieghien, including:

1 The program as a whole generates benefits over costs of over 3:1, meaning for every dollar the
program would ost, it would generate three dollars in economic benefits.

T By 2029, it is forecast that ridership would grow to approximately 127 million customers,
representing a 142% increase in ridership from 2014.

T New services would be provided throughout the weekdayenings and weekends, leading to
substantial increases in ridership in the-p#ak periods, augmenting already significant ridership
in the peak periods.

These outcomes and others contained in the Initial Business Case provide the evidence and tationale
proceed with the RER programstimating the total benefits of our Xear plan, including time savings

to transit riders and motorists on less congested highways, are worth $33 billion with net benefits of $23
billion.

Electrification is a critical coponent of RER by providing faster service, lower operating costs and a
greener environmentCurrently, GO operates most rail services with d012-car trains powered by
diesel locomotivesThis is an efficient way to move large numbers of commutersagutish hour, but
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diesellocomotives are not able to accelerate as quickly as electric alternatives, limiting their ability to
travel at top speeds for longer periods.

Journey tines can be reducedith electric traction, depending on route, stopping pattexnd euipment,
as well as technologgnd equipment improvements that RER will facilitate.

A shift toward more electrified service will lead to a reductiorgieenhouse gas emissions, frahe

conversion of the trains themselves, from the resulting higigership and reduced car usethe region,
and from the benefits resulting from the urban regicoging in a way that is alignetth the significantly
improved rail system.

1.7.5 Other Ongoing Metrolinx TPAP Studies

In addition to the GO Rail NetwoBdectrification TPAP, it is important to noteete are several other
separate TPAP/design projects currently being carried out by Metrolinx in relation to RER. Where
possible, consultation efforts (public meetings) were coordinated amongst the varidive a®AP
projects in order to allow interested persons to attend combined sessions where all Metrolinx expansion
and electrification work was presented.

1.7.5.1 Barrie Rail Corridor Expansion TPAP

This TPAP studgxamired additional tracks and appropriate supporting rail corridor infrastructure along

the Barrie GO rail corridor to support the increased level of GO train service planned as part of RER. The
project study area is between Landsdowne Avenue in the City of Tormd the Allandale Waterfront

GO Station in the City of Barrie. The project inctudeudy of additional tracks along the corridor,
improvements to existing GO stations, a new layover facility for the overnight storage of trains in the Town
of Bradford st Gwillimbury and a feasibility review of existinggeade raito-rail crossingsTheNotice

of Completion for the TPAP wiassued by Metrolinx on August 3017.

1.7.5.2 Lakeshore East Rail Corridor Expansion (Don River to Scarborough GO
Station)

The scope athis TPAP studis to evaluate the implementatioof a new fairth track along the Lakeshore

East GO rail corridor between the Don River Bridge and the Scarborough GO Station in the City of Toronto.
The additional track capacity will support the increak®abls of service planned along the Lakeshore East
corridor as part of RER. The newrth track is to be located on the south side of the existing tracks
between the Don River Bridge and Gerrard Street shifting to the north side of the existing traskebet

Pape Avenue and Scarborough GO Statidiine Notice of Completion for the TPAP wasu&d by
Metrolinx on September £2017.

1.7.5.3 Lakeshore East Rail corridor Expansion (Guildwood to Pickering) TPAP

This TPAP studyhich was approved/completed January 20mvolved expanding and improving the
Lakeshore East GO corridor at Scarborough Golf Club Road in the City of Toronto up to Pickering GO
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Station in the City of Pickering. A new third track is required to increase track capacity and enable the
increased legls of service planned along the corridor as part of RERsddype includd review of an
additional third track between Guildwood GO Station and Pickering GO Station, grade separations at
Scarborough Golf Club Road Morningside Avenue and Galloway RibedGity of Toronto, additional

road and rail crossings, and bridge widenings and/or replacements at the Highland Creek and Rouge River
rail crossings.

1.7.5.4  Union Station Rail Corridor ((GRG East Enhancement3 PAP
The scope of the ongoing USRC East EnhandsrRenject includes:

1 Additional trackg; One on the north side and two on the south side of the USRC

1 Extension of bridges to accommodate new tracks

o Lower Jarvis Street (south side only)

o Lower Sherbourne Street (north and south sides)

o Parliament Strei(north side only)

o Cherry Street (north side only)

o Lower Don River Trail Pedestrian Underpass (west side only)

1 Add train storage capacityUp to 5 new tracks and 3 reconfigured tracks (Wilson Yard)

The study area for this project includes the exigtrail rightof-way (ROW) from east of Yonge Street to
just south of Eastern Avenue (approximately mile 0.35 to mile 1.95).

1.7.5.5 Future GO Service Extensions

The study area limits associated with the GO Rail Network Electrification TPAP are describedrin Sectio
2.3 below It is noted that future GO service extensions such iagafa(Lakeshore WestlOshawa to
Bowmanville(Lakeshore Eastetc. will be assessed by Metrolinx as part of separate undertakings/
Environmental Assessments and will consider eleditifin requirements as appropriate.

1.7.5.6 Burloak Drive Grade Separation TPAP

The scope of this TPAP study is to evaluate a road under rail grade separation at Burloak Drive (Lakeshore
West rail corridor). The grade separation will provide for:

¢ arail corridor that continues to include three mainline tracks;

1 a widened arterial road that includes six traffic lanes, rudg paths and/or sidewalks, bicycle
lanes, and roadway intersection improvements;

1 retaining walls; and

1 rail electrification povisions.
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The grade separation will serve to separate vehicles, pedestrians and cyclists from rail traffic, thereby
improving roadway travel speed and capacity, rail on time performance and operational flexibility/
reliability, and road and rail safety lbgduced risk of collisions. This is of primary importance for the rail
crossing of Burloak Drive / Lakeshore West Rail Corridor, both of which accommodate high traffic volumes
with plans for increased train volumes along the Lakeshore West Rail Cogidartaof RER. The Burloak
Drive grade separation Study Area is comprised the Lakeshore West Rail Corridor from Mi. 26.50 to Mi.
27.30, and along Burloak Drive from the Harvester Road / Wyecroft Road intersection to the north and
Prince William Drive / Sepior Court intersection to the south. The TPAP is currently in thelamening

phase, with the Notice of Commencement currently planned for early Winter 2017.

1.7.5.7 Future Grade Separations

A Metrolinx Board Announcement regarding grade separations was made in February 2017. For the initial
phase of this work (Level Crossings Plan), a draft plan for crossing improvements is planned for late 2017.

With 185 level crossings in the GO Transitwmek, a comprehensive approach is required to manage
projected increases in road and rail traffic that will ensure continued safe operations.

Within the context of the RER business case, Metrolinx will continue to work towards advancing a select
numberof grade separations as part of construction, with a focus on those projects that support the RER
program. More generally, subject to funding, Metrolinx will plan for future projects by anticipating future
grade separations with a program of planning aedign. It is noted thauture grade separations will be
assessed by Metrolinx as part of separate undertakings/Environmental Assessments as required and will
consider electrification requirements as appropriate.

1.7.5.8 New GO Stations/Smart Track Stations

As er the Metrolinx Board Repodt b S ¢ { I (i Aigsyed Degeniber 2DXEEWas announced

that twelve new stations identified in the June 28, 2016 Board presentation from the President and CEO,
SYyiArdf SR aDh wS3Aazyl t 9 E lalkdASniothe BO RER prodraflaid$hatz 6 A £ f
appropriate agreements with municipalities are to be developed.

The 12 newGO $tions are as follow and are depicted oRigurel-4.

1. Bresleau (Kitchener, GO Kitchener Corrjdtais noted this is outside of the GO Rail Network
Electrification TPAP Study Ajea

2. St. Clair West (Toronto, GO Kitchener Corrig@martTrack tation

>December 2016 Metrolinx Board report is available at:
http://www.metrolinx.com/en/docs/pdf/board _agenda/20161208/20161208 BoardMtg_New_Stations_Report E

N.pdf
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Liberty Village (Toronto, GO Kitchener Corridg®martTrack Statidh
Spadina (Toronto, GO Barrie Corridp§martTrack Station

Bloor-Davenport (Toronto, GO Barrie Corridor)

2 T

Kirby (Vaughan, GO Barrie Corridor)

7. Mulock (Newmarket, GO Barrie Corriglor

8. Innisfil (Innisfil, GO Barrie Corridor)

9. Don Yard/Unilever (Toronto, GO Lakeshore East CorqdamartTrack Station
10. Gerrard (Toronto, GO Lakeshore East Corrigg@mnartTrack Station

11. Lawrence East (Toronto, GO Stouffville Corrig@inartTrack Station

12. Finch East (Toronto, GO Stouffville CorridgdBmartTrack Station

As part of implementing electrification, GO Stations will require the following modifications:

1 Integration of OCS support structures into platform areas; and

1 Grounding and Bonding.

The environmental impacts of electrifying any new GO stations will be addressed through the future
EAs/TPAPs thatilvbe undertaken for design and constructiontioé new stations.

5The future Liberty Village station is outside of tB® Rail Network Electrification TPAP study area.
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Figurel-4: New GO/SmartTrack Stations
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1.8 Alternative Technologies

The Ontario Ministry of Transportation (MTO) is currently examining the feasibilitydsbgen fuel cell
technology/hydrogen powered vehiclegbrough a pilot project to assess the viability of hydrogen
propulsion locomotives for the GO networthe output of this study will be used to inform the decision
regarding which technology will be used to electrify the GO network, prior to commenceaient
construction.

As part of the 201MMetrolinx Electrification Study one of several alteratives for train propulsion
Metrolinx examinedvas trains powered using hydrogen fuel cell technology or from batteries that store
energy. The conclusion of the assmentin 2010 hich looked at technical, commertiand
compatibility criteria) washat the power supply option most appropriate for the GO Transit rail network
(includingUnion Pearson Expréswasthe use of an overheadontact system. The current @ Rail
Network Electrification TPAP is based on the implementation of this type of system (see S28d&iand
3.6for further detail).

Infrastructure proposed as part of tHeO RaiNetwork ElectrificatiomfPAP as documented in this ERR

no way precludsfuture technological advances, such as hydrogen propulsion locomotives. Metrolinx will
continue to monitor the developments of advances in new rail propulsion technology as they become
more viable systems in the future.

1.9 List of Studies and Technical Douments Prepared/Reviewed

The comprehensive list studies and technical reporthat were reviewed as part of the Transit Project
Assessment Processcontained irAppendix U

2 Project Scope

The scope of the Project involves electrification of the followd® Transitail corridors:
1. Union Station Rail CorridgrFrom UP Express Union Station to Don Yard Layover
2. Lakeshore West CorridgrFromjust west of Bathurst St (Mile 1.2®) Burlington
Kitchener Corridog From UP Express Sp(at Highway 427) to Bramalea

Barrie Corrido From Parkdale Junction (off Kitchener Corridor) to Allan@&&Station

a > w

Stouffville Corridor; From Scarborough Junction (off Lakeshore East Corridor) to LinecGWil
Station

7 http://www.gotransit.com/electrification/en/project_history/docs/ElectricificationStudy _FinalReport.pdf
8 The portion of the Kitchener corridor from Strachan Ave. to the airport spur (at Highway 42%ewviasisly
assessed/approved as part of the Metrolinx UP Express Electrification EA.
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6. Lakeshore East CorridgiFrom Don Yard Layover to Osha@@Station

In order to electrify the system, theremew infrastructurethat needs to be builas well as modifications
to existing infrastructurghat arerequiredwhich have beesummarizedbelowand described in further
detail withinSection 3

The scope of the GO Rail Network Electrification TPAP includes examining the potential environmental
effects of building, operating and maintaining the electrified GO system includingati@us project
components listed below.

T Traction Power Supply

o 5 Hydro One Tap Locations
o Hydro One Tap Structures
o High Voltage Connection Routes

1 Traction PoweDistribution

o 5Traction Power Substations (TPS)

o Gantries

o Access Roads

o UndergroundDuct Banksnd Aerial Supply
o Overhead Contact System (OCS)

o 5 Switching Stations (SWS)

o 6 Paralleling Stations (PS)

o 25KkV Feeder Routes

1 Ancillary Components

o Grounding and Bonding

o Bridge Modifications

o ExistingViaintenance Facility Modifications
o GO Layover Facility Mditiations

o GO Station Modifications

It is important to note that the scope of the Project doest includedaddressthe new infrastructure

required to provide increased GO service levels associated with Regional Express Rail such as track
expansions, etc.Rather, these aspects are currently being (or will be) designed and assessed as part of
separate Metrolinx projects that are (or will be) subject to separate Environmental Assessments.

2.1 Hydro One Project Components

Hectrification of the GO Transit netwoN&BS |j dzA NS & St SOGNAROFf LIRGSNI G2 06S a
d2aiGSY GKNRdAAK | 8RN hySQa SEArAalAYy3d KAIK @2t Gl 3S

Prepared By: MorrisoHlershfield Ltd. & Gannett Fleming ULC 10/5/17
22| Page



GO Rail Network Electrification TPAP = Qe METROLINX

FINAL Environmental Project Repa/olume 1

GKIFG Attt RN} g GKS ySOSaalekiding230i8g0di Redmitere, theJdowed NJ F N2
will be conveyed to new Traction Power Substations (TPS) via 230kV high voltage connections routes
(either aerial or underground), where it will then be stepped down to the appropriate voltage of 25kV for
distribution along the @ctrified GO systentfigure2-1 provides a simplified graphic of how the system

willworkl YR GKS RAAGAYOGA2Yy 06S0G6SSy | @RNR hySQa |yR a

|l @RNEB hySQa O2YLRYySyilda SFANBYdvA ISt (Say SYYIGIQdzRSF  FifKES 2%
230kV infrastructure up to the disconnect switch which represents the demarcation point between Hydro

One and Metrolinx project components. The exact location of the demarcation point as well as who will

build and own the disconnect switch will be determined during detailed design as agreed by Metrolinx

and Hydro One.
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Figure2-1: How the System Will Work
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2.2 Metrolinx Project Components

As depicted iffigure2-15 a SGUNREt AYE gAft 0SS NBaLRyaAaotsS F,2NJ | f¢
from the demarcation pointincluding all traction power distribution components and ancillary works
(refer to Section 2 abovegquired for operation of the electrified system.

2.3 Study Area

The Study Aeafor the GO Rail Network Electrification TP&Benerally defined athe existing GO rail
right-of-ways(ROW)o be electrifiedplus the 7m OCS/Vegetation Clearing Zone (as detailed in Section
3.6.3 and 3.6.% 25kV feeder routes (plus 7Megetation Clearing Zohethe Tap and Traction Power
Facility ges, and the Tap/TPF ancillagneponents such as access rodsiseFigure2-2):

1. Union Station Rail Corridor (USRErom UP Express Union StatiorDon Yard Layover

i. Lakeshore West CorridarFromjust west of Bathurst (Mile 1.2@) Burlington
ii. Mimico Tap Location

iii. Burlington Tap Location

iv. 2X25kV Feeder Route

v. Mimico TPS

vi. Mimico SWS

vii. Burlington TPS

viii. Oakville SWS

ix. Gantries, duct banks, access routes

2. Kichener Corrido From UP Express Sp(at Highway 427) to Bramalea

i. Bramalea PS
ii. Gantries, duct banks, access routes
iii. 2 X 25kV Feeder Route

3. Barrie Corrido, From Parkdale Junction (off Kitchener Corridor) to Allandale Station

i. AllandaleTap Location

ii. Allandale TPS

iii. 2 X 25kV Feeder Route

iv. Gilford PS

v. Newmarket SWS

vi. Maple PS

vii. Gantries, duct banks, access routes

9 The portion of the Kitchener corridor from Strachan Ave. to the airport spur (at Highway 427) was previously
assessed/approved as part of the Metrolinx UP Expressifibation EA.
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4. Stouffville Corridog From Scarborough Junction (off Lakeshore East Corridor) to Lincolnville
Station
i. ScarborougiTap Location
ii. Scarborougi’PS
iii. 2 x25 kV Feeder Route
iv. Unionville PS
v. Lincolnville PS
vi. Gantries, duct banks, access routes

5. Lakeshore East CorridgiFrom Don Yard Layover to Oshawa Station

i. East Rail Maintenance Facility (ERMF) Tap Location
i. ERMFTPS

iii. 2 x25 kV Feeder Route

iv. Scarborough SWS

v. Durham SWS

vi. Don Yard PS

vii. Gantries, duct banks, access routes

It should be noted that the electrification of the UP Express Rltsng a portion of the Union Station
Rail Corridor and Kitchener Corridtngm UP Express Station (just west of the Union Stali@in Shed)

to Terminal 1 Station at Pearson International Airport, including power supply and power distribution
components, was previousfssessed as part of the two previous EA projects:

T Metrolinx Union PearsonExpress Eledfication Transit Project ¢sessmen(June, 2014)

T Hydro One Union Pearson Express Traction Power Substation Class Environmental Assessment
Environmental Study Repoi2@14)

2.3.1 Study Area Buffer Zones

As describedurther in Volume 2 a more conservative study area buffer of 30roward the rail ROWs
and Tap/TPF sitasas applied for purposes of initial baselic@enditionsdata collection.

Once the conceptual design was further advanced and the OCS/Vegetation Removal Zone was defined,
the study area for impact assessment studypmses (efer to Volume 3 was refined toa 7m zone/buffer

around the rail corridorgplusthe sites where Tap locations and Traction Power Facilities are proposed.

In other words, all environmental impact assessment studies warged out for each Tagnd TPF site,

as well as fothe 7mimpactzone aroundall rail corridors with the followinglisciplinespecificexceptions

noted (refer toVolume 3for further detail}

Air Quality
1 Data from Air Quality monitoring stations of up to 10kms from the raitidors was utilized as
part of assessing Air Quality Baseline Conditions
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Visual
1

il

Areas of Low Potential ImpactBesidential areas where homes are more than 20 metres from
the railroad rightof-way (ROW), most GO stations, bridges without significant syieliap
Locations and/or Traction Power Facilities that may be visible from surrounding development but
where the existing visual environment is already compromised by other existing electric facilities
such as major transmission line and power plants

Areasof Moderate Potentialmpacts:residential areas where homes are between 8 and 20
meters from the railroad ROW, areas where higde buildings in a natural setting are closer than

30 metres to the railroad ROW, scenic areas, scenic overpasses, GOsStittiorisual integrity,
bridges with interesting or scenic views, pedestrian bridges, Tap Locations and/or Traction Power
Facilities that are over 150 metres from surrounding development and have some existing
vegetation or other screening.

Areas of HiglPotential Impactsresidential areas where homes are within 8 metres of the railroad
ROW, significanscenic, cultural or historic environments adjacent to the rail corrid@p
Locationsand/or Traction Power Facilities that are located within clpsaximity (i.e., within 30
metres) to residential areas and have potential to adversely affect the current viewshed.

Noise and Vibration

il

Noise and vibration receptors were identified as per NBRC(i.e., Receptors within the Study
Area were established thugh the identification of Noise Sensitive Land Uses and are mainly
residential houses located adjacent to the corridors. It should be noted that residences have
different setback distancesiowever the setback distance used to identify receptors was
approximately 500 m.

Groundwater

il

The groundwater impact assessment scope considered water supply wells and groundwater
dependent natural heritage features (i.e., identified waterbodies) identified within 500 m of the
rail corridors.
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Figure2-2: GO Rail Network Electrification TPAP Study Area
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2.4 Project Timelines

ThePrePlanningPhase of theElectrificationTPARommencedn Summer 2015The TPAP is an expedited
Environmental Assessmeptocess involving a psglanningphase (no regulated timeline) followed by a
regulated (up to 12@lay) TPAP Phasdpon completion of the TPAP, the project will proceed to the
detailed designphase followed by construction.Anticipated tmelines(at the time of writing this EPR)
for the GO Rail Network Electrification project and a more description of each phasslissummarized

in Table2-1.

Table2-1: Summary ofAnticipated Roject Timelines

Phase Description Timeline
Pre-PlanningConceptual | No regulated timeline. Completion of technical, 20152017
Design engineering and environmental studies as well as

consultation with Review Agencidadigenous
communities, the public and other stakeholders.

Public MeetinqRound#1 (Felbuary - March 2016.
Public MeetindRound #2 (November 2016)
Public Meeting Round #3 (Junéuly 2017).

Draft Environmental/Technical Study Reports (to
adzLJLI2 NI 9t wu LRadSR G2
2017).

Development of aft EPRirculation of Draft EPR to
80+ Federal, Provincial, Muipal, Review Agencies
for review and comment (Januagy~ebruary 2017).

TPAR& Statement of Regulated 12@lay processvith mandatory June 14
Completion consultation requirements. October 112017

Notice of Commencemerfissued June 14017).
Ongoing stakeholderonsultation.

Notice of Completiortissued October 1,12017.
Statement of CompletiofAnticipated date

De@mber2017).
Procurement Procegs | Metrolinx will establish the scope of the project 2017-2019
Detailed Design through issuace ofa Request for Proposala.

detailed design for the electrification project will be

prepared.
Construction Construction will be phased across tBO Rail 20202025

Network, starting with a commissioning track.
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3 Detailed Project Description
3.1 Background
3.1.1 Standards and Codes

The Electrification system has been designed in accordance with industry best practices, including
adherence to applicable codes and standards, including but not limited to:

Ontario Electrical Safety Code;

CSAStandards (Codes and Standards Group);

American Railway Engineering and Maintenaot®/ay Association (AREMA) standards; and

= = =4 =4

Ontario Building Code.

3.1.2 Performance Specifications

As the first step to establishing the high level requirements and mandatatgriarifor design and
implementation of the electrifiedsystem, Metrolinx established a comprehensive set of Electrification
Performance Specifications (EPS). These EPS were based on the combination of available knowledge,
experience, industry best practind worldwide standards. These EPS outline the applicable design
standards to be complied with and performance requirements to be met as part of delivering a safe,
efficient and reliable electrified system. Accordingly, these specifications providezbttiext for the
subsequent preparation of th6O Rail Network Electrification conceptdakign.

3.1.3 Conceptual Design

Building on theprevious studies including the 201Blectrification Study & the 2014 UP Express
Electrification Transit Project AssessmBnbcessa conceptual electrification design was prepared which
was comprised of the followingevenparts:

Part 1¢ Network Wide Indicative Design

Part 2- Lakeshore West Corridor Conceptual Design
Part 3- Kitchener Corridor Conceptual Design

Part 4- Barrie Corridor Conceptual Design

Part 5¢ Stoufville Corridor Conceptual Design

Part 6 - Lakeshore East Corridor Conceptual Design

= =4 =4 =4 4 -a -4

Part 7- Union Station Rail Corridor Conceptual Design
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Part 1- Network Wide Indicative Desigprovided the overall design basis for developing each of the
corridor specific designs as listed above (i.e., Parts 2, 3, 4, 5, 6 and 7 respectively). More specifidally, Part
set the fameworkand established the following key common inputs for theivigbial corridorspecific
designs:

1 Basis of Design (existingnd future infrastructure conditions, rolling stock assumptions,
conceptual design principles and practices);

1 Conceptual Design for:

Traction Power Supply Systdiap locations, etc.)

TractionPower Distribution Systei®©verhead Contact System, Traction Power Facilities, etc.)
Grounding and Bonding

Modifications toTrainMaintenance and Storage Facilities

O O O o

1 Systems to support the conceptual design:

Electromagnetic Compatibility

Operations andVaintenance

System Integration

System Assurance

Safety and Security

Sustainability

Supervisory control and data acquisitid@GADASystem

O O O o o o o

3.2 Base Case Scenario

The following provides an overview of thibase case scenafo(i.e., baseline conditionprior to
implementing electrification) in order to describe the context within which toaceptualdesign was
preparedand the potential environmental impacts of the project were assessed for the. TPAP

1 The base case scenario for th®AFs the year 2025 (as per the RER business case)amjth
additional planned RER expansion/infrastructure works (new tracks, grade separations, etc.) in
place. Electrification infrastructureéssentialyo SA y 3 W RtReBdxpaisBriworks(Sy
new tracks).The building of new tracks, grade separatioresy GO Stationgtc. are not included
in the scope of the GO Rail Network Electrification TPAP; rather they have been/are being
assessed as part of other Metrolinx undertakings.

1 The electriftation system (including the Overhead Contact Systehgs been designed to
accommodate track expansions planned for implementation 2825, as well as protecfor
additionalfuture track expansions to be implemented beyond 2025 (no fun@Agpprovayet).

1 The scope of this TPAP is focused on the environmental impacts of the electrification undertaking
and does not include an assessment of the impacts due to other RER related works such as track
expansions, etc. The impacts of track expanai@iwill beassessed as part of separat&/EPAP
projects.
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3.3 KeyElectrification Design Assumptions

With the base case scenario defined, the following sections outline the additional assumptions that guided
the conceptual engineering design for electrification of th@ §/stem.

3.3.1 System Wide Assumptions

The following key assumptions were established @ratapplicable system wide:
1 The design will include the provision for a route for DotBlacked FreighiseeFigure3-1);
1 The design will accommodate electric locomotive andiidlevel EMU for GO Trains;

1 The OCS wibhe designed to protect fofuture track expansionand improvementsalong the
corridors;

1 TheTraction Power System will be designed for the RER service plan with the ability to handle
estimated service and ridership increases for a minimum period of 30 years

1 All existing and planned RER layover facilities within the electrified territory wilebigned to
accommodate electric trains.

1 The design will take into account safe dynamic and electrical clearances to all struthidge$
& rail overpassesstations and station canopies & polesities and utility polesetc.) within the
rail ROW.

1 OCS Maintenaneef-Way facilitieawill be needed for the operation dfraction Power. A location
of one or more will be determineduring detailed design

1 A conservative OCS Impact Zone and Vegetation Removal Zone will be established as part of the
TPAPfor purposes of assessing potential environmental effects. The exact locations of OCS
foundations and poles will be determined during detailed design.

1 The Electrification Control Centre will be-logcated with the newNetwork Operation Centren
Oakville
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Figure3-1: Double Stacked Freight Routes

Alandale
GO NETWORK B e
Layover
Metrolinx Owned - Current GO Operations 201 7 S—
e Sout
"""""" Other Railway - Current GO Operations Nom? :ﬁj;ys ;:und/
Metrolinx Owned - No current Operations SdiCenreot
Other Railway - No Metrolinx Operation
@ GO Rail Station
Bradford
O Planned/Potential GO Rail Station \
—H8 Layover
% Rail / Rail Grade Separation Fast
CP MacTier Sub vy,
o Botton/Parry Sound!
it Newmarket
Aurora Richmond Hill
Layover
Gormley
King City
Maplo
Rutherford
Urionvitle
e
ot
«\
KITCHENER Uy
s Guelph Georgetown
. —8 o Q" Layov Halwest
GEXRto @ G Ol Cummer
StratfordfLondon Silver, Geor
Pisasant Eramaiea Maliog
Oriole
Etobicoke
q Rortn o ( soncoun| @
7 =
Terminal 1
GP Galt Sub West Weston
to Cambridge! o
ennady
Milton
)

Layover

\ Miton

Scarborough

Danforth

@ Meadomale

o
W v@*’“ =.'
Streatsvile MO
% Toronto
- Q"’g Union Station
3 2,
% %,
%, %
9
A
K

Prepared ByMorrison Hershfield Ltd. & Gannett Fleming ULC

Eglinton

METROLINX

¥ GO Uxbridge Sub
East To Uxbridge.

Lincolnville @ | cinvite

Layover
Stoutile
CP Havelock Sub

East To Peterborough

Mount Joy.

Markham

Gentennial

CP Belleville Sub
East To Belevillel
Smiths Falls

&
Layover & eﬂ‘”‘? &

Guildwood

ey
cere st Pikarng
T —

= =
7 Eastio Beeviloningston!

Pkarng s

Roige
CLEARANCE REQUIREMENTS

PLATE 'F'= 17 FEET

I rave = 20sFEET

NOT TO SCALE
NOTE: NOT ALL RAILWAYS & TRACKS ARE DEPICTED

Updated August 2017

10/5/17
33| Page



GO Rail Network Electrification TPAP w

FINAL Environmental Project Repari/olume 1

3.3.2 Corridor Assumptions

The following outlines the specific assumptions that were established to prepare the conceptual designs
for each corridor to be electrified including: start and end points, numlbeéraeks to be accommodated
within the electrification design, and number of tracks to be electrified.

Union Station Rail Corridor

il

The Union Station Rail Corridor electrification limits were defined as: beginning at UP Express
Union Station Mile Point (MP) 0.00 and continuing east to the Dod ayover at MP 1.65 on
the USRC subdivision.

A conceptual design was prepared that consisted of all tracks in the USRC being electrified. A
freight route will be maintained through USRC and the design will include the provision for a route
for DoubleStacked Freight.

Lakeshore West Corridor

il

The Lakeshore West Corridor electrification limits were defined as: beginnikigeatl.20and
continuing west to Burlington GO Station MP 31.5 on the Oakville subdivision.

A conceptual desigwas prepared thatonsisted of five track®from sta. 2+500 (mile 1)&o
10+900 (mile 6.7), and four tracks from st@+900 (mile 6.7) to 51+000 (mile 31.7) at Burlington
GO Station.

ConceptuabDesign incorporated the existing GO stations at: Exhibition, Mimico, LongtB Rart
Credit, Clarkson, Oakville, Bronte, Appleby and Burlington.

Service will consist of a mix of electric and diesel tralitiectric trains will operate between Union
Station and Burlington GO Statiobiesel trains will operate over the entire cimor extending
to Hamilton GO Station.

Kitchener Corridor

il

The Kitchener Corridor electrification limits were defined as: beginning at the limits of the UP
Express Spumest of Highway 427} located at MP 13.4 on the Weston subdivision and
continuing westo Bramaéa

A conceptual design was prepared that consisted of three tracks from sta. 21+500 (mile 13.4) to
26+200 (mile 16.3); two tracks from sta. 26+200 (mile 16.3) to 28+700 (mile 17.8) and a third turn
back track at Bramalea Station

ConceptuaDesgn incorporated the existing GO stations ldialton and Bramalea.

0 For the purposes of the TPAP, 5 tracks were assiforatiis sectionfor ultimate build out however for RER
expansion over the next 30 years, 4 tracks are proposed.
11 Excluding Highway 427 bridges that were previous assesse under thetéBsElectrification TPAP (Metrolinx,

2014).
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1 Service will consist of a mix of electric and diesel traklsctric trains that will operate from the
eastern limits of the corridor to Bramalea. Diesel trains will operate over theeentrridor
extending to Kitchener GO Station.

Barrie Corridor

1 The Barrie Corridor electrification limits were defined as: beginning at the limits of the Parkdale
Junction (off Kitchener Corridor) at MP 3.0 and continuing north to Allandale Waterfront GO
Station MP 63.00 on the Newmarket subdivision.

T A conceptual design was prepared that consisted of two tracks from sta. 4+900 (@pite Sta.
101+500 (mile 63.0)

1 ConceptuaDesign incorporated the existing GO stations at: Rutherford, Maple, Kind\@itya,
Newmarket, East Gwillimbury, Bradford, Barrie South and Allandale.

1 Design incorporated the provision of two future GO Stations at: Caledonia and Downsview Park.

1 Service will consist of electric trains over the entire corridor.

Stouffville Corridor

1 The Stouffville Corridor electrification limits were defined as: beginning at the limits of the
Scarborough Junction (off Lakeshore East Corridor) located at MP 61.0 and continuing north to
Lincolnville Station MP 38.9 on the Uxbridge subdivision.

1 A concetual design was prepared that consisted of two tracks from Bta000 (mile 60.5) to
30+300 (mile 50.4), a single track from €@+300(mile 50.4) to Lincolnville Station.

1 ConceptuaDesign incorporated the existing GO stationsStarborough, Kennegdygincourt,
Milliken, Unionville, Centennial, Markham, Mount Joy, Stouffville, Lincolnville.

1 Service will consist of electric trains over the entire corridor.

Lakeshore East Corridor

1 The Lakeshore East Corridor electrification limits were defined agriag at the limits of the
Don Yard Layover located at MP 332.19 on the Kingston Subdivision and continuing east to
Oshawa Station MP 11.6 on the GO Subdivision.

T A conceptual design was prepared that consisted of four tracks from sta. 2+700 (mile 832.2) t
32+100 (mile 313.9/mile 0), and three tracks from 82+100 (mile 313.9/mile 0) to Oshawa
Station, with one passing siding.

1 ConceptualDesign incorporated the existing stations at: Danforth, Scarborough, Eglinton,
Guildwood, Rouge Hill, Pickering, Ajg#itby, Oshawa.

1 Service will consist of electric trains over the entire corridor.
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3.4 Siting of Tap & Traction Power Facility Locations

As part of the Pré’lanning Phase of the TPAP, a significant anofl conceptual engineering and
environmental work wasompleted in order to arrive at the preferred Tap locations and Traction Power
Facility sites It was previously determined through the GO Electrification Study (2010) and the
subsequent UP Express Electrification Preliminary Design process (2014gthbadtrical power supply

will be provided by Hydro On&herefore, for Tap an@PS locationdyletrolinx and Hydro One worked
together closely to ensure that the locations identifiedreg¢echnically feasible from a power supply and
system reliability stagpoint.

3.4.1 SteplzReview Previously Completed Studies

Prior to initiating the GO Rail Network Electrification TPAP in 2015, Metrolinx completed three studies
which examined the traction power supply and distribution requirements for electrifying theyS@m,
as follows:

1 GO Electrification Study Final ReppBecember 2010

1 Traction Power System Simulations of the Metrolinx Airport Rail Link, Lakeshore Lines and
Kitchener Line Draft Report 2012

1 UP Express Traction Power Supply System Preliminaignigex)14

A summary of the findings associated with each of these studies has been provided below for context.

3.4.1.1 GO Transit Electrification Study Final Report (2010)

The overriding purpose of the Electrificat Study was to examine how @&@ins will be pavered in the

future ¢ using electricity, enhanced diesel technology or other means. The study was guided by the
Electrification Study Terms of Reference, and the scope included the entire GO Transit rail medork

seven corridors; as well as the UPEELINBE 34 & SNIAOS O6F2NX¥SNI e OFffSR a!
Station and Pearson International Airport. The study used an expanded and enhanced GO Transit rail
YySUg2N] a G0KS GwSTSNBYyOS /I aS¢ 4KAOK posailtim¢gSR (KI
extensions (to St. Catharines, Kitchener, etc.) would be constructed in the coming years, resulting in
increased service and train volumes.

As part of this comprehensive study, the traction power supply and power distribution requirements of

the GO network were examined for a future electrified GO service. This involved a comprehensive
O2YLJzi SNITFARSR GNI}AY 2LISNIGA2Y &aAAYdAZFiA2y |yR S
performed for the operating schedule included in the Reference Case.

The following summarizes the five key findings of the 2010 GO Transit Electrification Study.

1. Recommended technology is a 2 x 25 kV autotransfoifieisystem for the electrification of
the GO Network.
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2. Traction Power Substations would needto be connBctell 2 | @ RN2 hy SQa KAIK O
transmission network.

3. To ensure sufficient power load and to maintain high reliability of the power supply, TPSs should
be located as close as possible to existing Hydro One transformer stations and to the rail
corridor.

4. Sithg TPSs as close as possible to existing Hydro One transformer stations will help limit the cost
of high voltage transmission lines or cables required for connection.

5. The spacing of Traction Power Facility sites was established as follows:
1 TPSs should b@aced atapproximately 5660 km intervals;
1 Switching statiors are typicallyrequired between any two substations; and

1 Paralleling stations/ould be required to prevent power voltage from dropping below
permissible levels.

Based on the train simulatiosystem modeling and assiing electrification of alseven GO corridors
(including UP Express), it was concluded that the syseambe supplied with power usirtge traction
power facilities as shown in séégure3-2. As mentioned, the locations and types of facilities identified
through this earlier work were further reviewed and refined as required as part of the GO Rail Network
Electrification TPAP
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Figure3-2: GO Corridor Electrificatiog Traction Power FacilitiRequirements

TPSS ALLANDALE

[BARRIE]
MP 83.4 1.
—

NOTES

THIS DRAWING REPRESENTS CONCEPTUAL LOCATIONS OF
SUBSTATIONS, PARALLELING STATIONS, TRACTION FEEDER
FACILITIES AND SWITCHING STATIONS FOR THE STUDY
REFERENCE CASE INCLUDING 12—CAR EMU TRAINS
OPERATING ON ALL CORRIDORS, EXCEPT FOR THE UP

ALL HIGH VOLTAGE, BUS INCOMING, FEEDER AND CATENARY
CIRCUIT BREAKERS ARE NORMALLY CLOSED. ALL BUS TIE
CIRCUIT BREAKERS ARE NORMALLY OPEN. SEE SPECIFIC
LOCATION SINGLE LINE DIAGRAM FOR MORE INFORMATION.
THE FEEDER AND CATENARY CIRCUIT BREAKERS ARE

METROLINX

PHASE-TO—PHASE CONNECTION TO
THREE—PHASE UTILITY SYSTEM

TRACTION POWER SUPPLY
SUBSTATION TRANSFORMER
AUTOTRANSFORMER

HIGH VOLTAGE CIRCUIT BREAKERS
MEDIUM VOLTAGE CIRCUIT BREAKER
PHASE BREAK

SECTION BREAK

GROUNDING CONNECTION

FEEDER
TROLLEY
FUTURE

MOD SWITCH N.O.

MOD SWITCH N.C.

TRACTION POWER SUBSTATION
SWITCHING STATION
PARALLELING STATION
PROPOSED HYDRO ONE SOURCE
TRACTION FEEDER FACITILITY

TPSS ERMF
[THORNTON]
MP 30.33 D
ﬁ ﬁ BOWMANVILLE
MP 43.0
e O

11

s

o
o
b

EXPRESS, WHICH OPERATES WITH TWO—-CAR OR THREE—CAR SINGLE—POLE. THE CIRCUIT BREAKER PROTECTING THE VLS
EMU TRAINS. AUTOTRANSFORMERS ARE DOUBLE—POLE. AL
a. THE UNION STATION LAYOUT IS ASSUMED TO BE COMPRISED 8. CONCEPTUAL TRACTION POWER TRANSFORMER AND
OF 14 PASSENGER STATION TRACKS AND 2 BYPASS AUTOTRANSFORMER RATINGS AND IMPEDANCES: mm
TRACKS. BY 2021, THE UNION STATION LAYOUT IS ASSUMED ALL MAIN POWER TRANSFORMERS—RATING 45 MVA,
TO BE COMPRISED OF 15 PASSENGER STATION TRACKS AND IMPEDANCE 10%. ALL AUTOTRANSFORMERS—RATING 15 MVA, —
PS GILFORD NO BYPASS TRACKS. IMPEDANCE  3%.
WP %30 b. IN FUTURE, UNION STATION TRACKS REDUCE TO “UP TO 12 9. AT THE END—OF—LINE PARALLELING STATIONS, SPACE
TRACKS® WEST OF THE STATION AND “UP TO 8 RESERVED FOR ADDITIONAL CIRCUIT BREAKERS FOR o
TPSS GUELPH TRACKS® EAST OF THE STATION. SEE "USRC FULL TRACK POSSIBLE LINE EXTENSIONS IN THE FUTURE. SEE SPECIFIC
PS BADEN  [CAMPBELL] DIAGRAM" ATTACHED AND NOTE THAT THE COUNT OF UP TO LOCATION SINGLE LINE DIAGRAM FOR MORE DETAILS. ——
MP 73.6 VP 49, 12 TRACKS WEST OF THE STATION WILL NOT INCLUDE THE
% WESTERN LEAD THAT ENDS NEAR EXHIBITION STATION. 10. EACH LAYOVER FACILITY SHOULD BE SUPPLIED BY A —
LIGHT COLOR DENOTES 3 SUBSTITUTE *USRC* INSTEAD OF *UNION STATION® BECAUSE DEDICATED CIRCUIT BREAKER FROM THE CLOSEST
FUTURE TRACTION = THE UNICN STATION RAIL CORRIDOR (USRC) HAS SPECIFIC SUBSTATION, PARALLELING STATION OR SWITCHING STATION.
= DEFINED BOUNDARIES. THESE CIRCUIT BREAKERS ARE NOT SHOWN.
FACILITY (TYPICAL) S
B 0% SWS Q c. RICHMOND HILL LINE AND MILTON LINE ARE NOT TO BE
5 GEORGETOWN ELECTRIFIED AS A PART OF THE 2024 ELECTRIFICATION
L PROGRAM. ©
= SWS
& NEWMARKET 2. FINAL LOCATIONS OF ALL FACILITIES TO BE CONFIRMED ©
1 < MP 325 DURING PRELIMINARY ENGINEERING TAKING INTO ACCOUNT PSS
‘ PS C:S/ aq] ANY CHANGES IN TRAIN OPERATING SCHEDULES AND
)] BRAMALEA 5)1/ CONSIST SIZES. sws
MP 18.4 (S 3. A STUDY IS UNDERWAY TO DETERMINE THE IMPACT OF PS
o TRACTION LOADS ON THE HYDRO ONE SYSTEM. THE STUDY
o SHOULD INVESTIGATE THE EFFECTS OF PHASE UNBALANCE, [Xxx]
o HARMONICS, POWER FLUCTUATION AND POWER FACTOR.
o) TFF
Oy 4. THE PHASE CONNECTIONS OF THE TRACTION POWER P
TRANSFORMERS TC THE HIGH VOLTAGE NETWORK ARE BEING LINCOLNVILLE
s WARLE DEVELOPED AND BASED UPON CONSULTATION WITH HYDRO
MP 19.4 ONE. Ll
5. ALL FACILITY LOCATIONS ARE SHOWN WITH RESPECT TO
PS UNION STATION MILEPOST 0.0.
UP EXPRESS 5290 (ELLINION 6. TO SIMPLIFY THE DRAWING, NOT ALL DISCONNECT SWITCHES
(UNION PEARSON EXPRESS) AND TRACK CROSSOVERS ARE SHOWN. pS
ATH UNIONVILLE
TPSS annco\ 230kY TPSS
SCARBOROUGH
MILTON. LINE - Dwansr UNION STATION RAIL CORRIDOR (USRC) [SCARBORO]
: ﬁ ﬁ SWS—ORDNANCE
TPSS T MP 1.5 ﬁ ﬁ
BURLINGTON G il F5
[CUMBERLAND] h T lars DON YARD T T2
MP 30.29 i = : MP 1.7 WS
DURHAM JCT.
OAKVILLE lsésf“jés
Al o E Iy MP 21.85
oM o
T =] T0 0 AT AT2
= \ USRC USRC o
, \ { =
N ERMF YARD
g”&%%v‘égmw \\ RICHMOND HILL LINE FEEDERS
\ 1 UNION S -
- ‘\' STATION >
I
32.1 21.4 \_ ME s S TFF SCARBOROUGH JCT
LAKESHORE WEST CORRIDOR R TG :/ s5ky suBsTaTION ~ LAKESHORE EAST CORRIDOR
55KV SUBSTATION = L
MP 8.31

Prepared ByMorrison Hershfield Ltd. & Gannett Fleming ULC

OSHAWA

10/5/17
38| Page



GO Rail NetworlElectrification TPAP w

FINAL Environmental Project Repari/olume 1

3.4.1.2 Traction Power Systems Simulations Report (2012)

Following completion of the 2010 GO Transit Electrification Study, the decision was made by the Metrolinx
Board of Directors to proceed with electrificatiohldP Express as Phase 1, followed by the Kitchener and
Lakeshore corridors. As a result, Metrolinx initiated the Conceptual Design for the Kitchener corridor
(including UP Express), Lakeshore East and Lakeshore West corridors, as well as the Environmental
Assessment (EA) for UP Express Electrification.

During the conceptual design phase, a traction power system simulation study (Traction Power System
Simulations Report LTK Engineering Services, 2012) was carried out to perform cormgideat train
operation simulations and traction electrification system load flow studies for electrification of the UP
Express, Lakeshore East, Lakeshore West and Kitchener corridors.

Locations of TPS, PS (referred to as autotransformer stations), and SWS were idengfiedbleothe

system to operate reliably during both normal and contingency conditions. It was determined that minor
changes in TPS, PS, and SWS locations may be made to satisfy factors such as operational requirements,
real estate availability constraintstce

3.4.1.3 UP Express Electrificationr Preliminary Design &TPAP(2014)

Following the conceptual design phase for the Kitchener corridor, Lakeshore corridors, and UP Express, a
preliminary electrification design was completed for the UP Express route from UP Express Union Station
to Pearson International Airport to support tHéP Express Electrification TPAP. The result of this was
slight modifications to the location of the proposed Ordnance SWSCap¥iewTPS (compared to the
recommended locations from the 2010 Electrification Study). Three TPF loc@teon€ityViewTPS,
Eglinton B and Ordnanc&WSWere carried forward and included in the UP Express Electrification Final
Environmatal Project Report, June 201dnd Hydro One Union Pearson Express Traction Power
Substation Class Environmental Assessménmaft Envirmmental Study Repor2014.

Based on the recommended general locations determined through the previous studies and power
simulations modelling work described above, the requinaedhber oftraction power supply faciliéis and

their general locations were tblished These locations became the starting point for the process of
identifying possible TapPF sites for each facility as part of the GO Rail Network Electrification TPAP.

3.4.2 Step 2z ldentify Possible Tap/TPF Sites

With the recommended general locatis determined through previous studies and power simulations
modelling work (as outlined above), the next step was to identify potential Tap/TPF sites in the vicinity of
these locations. Using the previously established locations as the control @dieteative sites were
subsequently identified through desktop mapping and aerial photo review. The process followed and
criteria applied for each type of TPF is detailed below.
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3.4.2.1 Siting Criteria- Taps/Traction Power Substations
The following criteria wes applied as part of the TPAP in order to identify alternative Tap/TPS sites.
1. LA GKS aAGS aArddzr SR Ay GKS @GAOAYyAlE 2F | @ RNER
a. To ensure sufficient powerapacity is availabland to maintain high reliability of the power

supdy, TPS should be located as close as possible to existing Hydro One transformer
stations and to the rail corridor.

b. Siting TPSs as close as possible to existing Hydro One transformer stations will help limit the
cost of high voltage transmission linesocaibles required for connection.

2. ls the site situated in the vicinity of the GO rail corridor?

a. To ensure sufficient powearapacity is availablend to maintain high reliability (as noted
above).

3. Does the site satisfy minimum size requiremeunitapproximately60 m X 75 m for a TPS?

a. The site needs to be of sufficient size to accommodate the electrical equipment.

4. Consideration of track geometry

a. TPFs need to be located at or near tangent (straight, not curved track) due to the required
phase bre&s.

5. Locations of phase breaks

a. TPFs need to be located at or near tangent (straight, not curved track) due to the required
phase breaks.

6. Proximity to GO stations

a. Because there is a temporary loss of power to the train while traversing a phase break, TPFs
need to be spaced sufficiently away from train stations and other locations where the trains
YF1S adz2La® ¢KS GNIAY NBIldzANBa I OSNIFAYy f
the phase break.

3.4.2.2 Siting Criteria- Switching Stations and Paralleling Statios

The following criteria were applied as part of the TPAP in order to identify alternative SWS/PS sites.

1. Is the site situated in the vicinity of the GO rail corridor?

a. Personnel must have immediate access to these high voltage facilities in order to perform
normal and emergency maintenance duties, therefore locating the facilities close to the ralil
ROW is ideal. Further, a clear view of the facilities which are bainfgdie the facility (i.e.,
the OCS) is required.

b. 25 kV catenary and autotransformer feeders need clear access to the OCS over property
owned by the railroad and ideally should not have to traverse long stretches of public or
private property.
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2. Does the gé satisfy minimum size requirements of 24 m X 46 m for an 8W31 m X 30 m for
aPS?

a. The site needs to be of sufficient size to accommodate the electrical equipment.
This exercise resulted approximately 6Q@lternative sites being identified, whichene further assessed

based on the following evaluation criteria in order to arrive at recommended Tap/TPF sites.

3.4.3 Step 3z Comparatively EvaluateTap/TPF Sites

As part of the TPAP, In order to comparatively evaluate the alternative TPF sites (includowaiiaps,
a set of criteria (sedable3-1) aimed at satisfying the key environmental/land use & s@cionomic/
cultural heritage/technical factors was developed and applied.

Table3-1: TPF Sites Evaluation Criteria & Descriptions

Evaluation Criteria ‘ Description

Environmental Considerations

Natural Environmental Consideration of natural environmental features in the vicinity @
the facility location with particular emphasis on features of
provincial importancas defined in O. Reg. 231/08 (e.qg.,
Provincially Significant Wetland, Species at Risk habitat, etc.).

Cultural Heritage Consideration of cultural heritage/archaeological features in thg
vicinity of the facility location with particular emphasis on featur
that haveprovincial value or intere’ as defined in O. Reg.
231/08.

Land Use & SociBconomic Qusiderations

Land Use/Socidcconomic Consideration of existing/planned land use in the vicinity of the
facility location (i.e., industrial areas preferred over residential
areas); and consideration of social features (i.e., residences,
schools, daycare®tc.) in the vicinity of the facility location.

Development Applications Consideration of active development applications on the site.

Property Ownership Consideration of property acquisition requirements. Sites alreg
owned by Metrolinx ar@referred over sites that are not owned
by Metrolinx.

Technical Considerations

RgELFYLX S& 2F TSI GdzZNBE 2F at NPGAYOALf AYLERNIIyOSE
cultural heritage landscapes, archaeological resources and areas of potential archaeologpieat.int
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Evaluation Criteria Description

Property shape/configuration Consideration of the site shape/configuration. Square/rectangt
sites are preferred over irregularly shaped sites in order to proy
the mostideal space for the configuration of the electrical
equipment on the site.

Access for Construction, Consideration of the accessibility of the site in relation to
Maintenance and Emergency construction, maintenance and emergency services.
Vehicles

Type/length of 230kV high voltage | Applicable to TPS locations only. Shorter, aerial high voltage
connection connection routes are preferred over longer, underground cabl
connections which are far more costly/difficult to maintain.

Type/length of 25kV feeder route | Shorter, aerial feeder routes are preferred over longer,
underground cable connections which are far more costly and
reliable/more difficult to maintain.

Subsequently e list of possible TPF sites were compardfiexaluated based on the evaluation criteria
outlined above using a reasoned argument approach in order to identify the recomm@&getP Fsites.

A detaileddescription of the 15 preferre@ap/TPF sites has been provided in Section 3.5.1 and Sections
3.6.9¢ 3.6.14 below

Further detail summarizinghe consultation processand stakeholder inputconsidered as part of
determiningthe recommended Tap/TPF locatiomas been included in EPR Volume 4.

3.4.4 Provincial Policy Statement Considerations

This sectioroutlines the 2014 Provincial Policy Statement (PPS) (Ministry of Municipal Affairs & Housing,
2014) clauses regarding development within a floodplain and discusses the compliance of the GO Rail
Network Electrification Traction Power Faciliti@sgsTPFs) vt respect to these clauses.

The PPS generally encourages development to occur outside of floodplains, st®ir§Saction 3.1.1

that a RSPSt 2LI¥YSyid akKkFff 3ISySNIrffe 6S RANBOGSR (2 I NI
streamandsmallinldh I 1S ae2aiSvya 6KAOK IINB AYLI OGSR o0& ¥Ff 2

Regarding specific uses that are not permitted, the PPS states:

oDevelopment shall not be permitted to locate in hazardous lands and hazardous sites where the use is:
X
b) anessential emergency service such as that provided by fire, police and ambulance stations and
electrical substationdPPSSection 3.1.5p €
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Regarding the uses thate allowed within floodplains, the PPS sta{@®S Section 3.1:7)

Xdevelopmenandsite alteation may be permitted in those portions of
hazardous lands and hazardous sites where the effects and risk to public
safety are minor, could be mitigated in accordance with provincial standards,
and where all of the following are demonstrated and achieved

a) development and site alteration is carried out in accordance with
floodproofing standards, protection works standards, and access
standards;

b) vehicles and people have a way of safely entering and exiting the
area during times of flooding, erosiand other emergencies;

c) new hazards are not created and existing hazards are not
aggravated; and

d) no adverse environmental impacts will result

The electrical taps/traction power facilities proposed as part of the Electrification project are not
corsidered essential emergency services and thus are not subject to the prohibition in PPS Section 3.1.5.
Rather, the Taps/TPFs needed for the electrified GO Transit system will transform the utility supply voltage
from 230 kV to2X25 kV and distribute powesilong the system to power the electric GO Trains. These
facilities are not being built as part of the emergency power supply for Ontario. In addition, the finished
floor of the facilities will belesignedbuilt above the 100yr flood levaiherefore thee are no anticipated
environmental impacts associated with placement of these facilities in a floodplain.

The following table outlines how the requirements statedSaction 3.1.0f the PPS will be fulfilled with
respect to theelectrification project

Table 3-2: Summary ofPPS Requirements

PPS Requirement ‘ How Requirement will be Addressed
Development and site The Tap/Traction Power Facilities will be built such that the finish
alteration is carried out in floor (and henceall equipment) will be set at a minimum above thée
accordance with flood 100-year floodplain.

proofing standards, protectioll For floodproofing of sites, the facilities will be built 0.3m above th
works standardsand access | fioodplain

SEreareE Best practices for site access will be implemented during
construction and operations.
Additional more detailed SWM analyses will be undertaken as p4g
of detailed design, and relevant Conservation Authorities will be
further engaged in this pr@ss as appropriate.
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PPS Requirement ‘ How Requirement will be Addressed

Vehicles and people have a | Access routes for eadhcility will be designed/built to ensure acces
way of safely entering and to the site during emergency corigdins.
exiting the area during times
of flooding, erosion and other
emergencies

New hazards are not created| TheTapsiTPFs will be designed such that they will not cause any
and existing hazards are not | new hazards and will not increase the risk of floodiAg. initial
aggravated Sormwater Managementaissessment study wasiried out for each
Tap/TPF as part of the TPAP and is summarized in Volume 3 an
Appendix K.The results of thifmitial assessment did not identify
that any new hazards will be created; nor that existing hazards w
be aggravated as a result ©@dnstrucing/operating the Taps/TPFs.
This will be further reviewed during the detailed design phase to
ensure compliance.

No adverse environmental EachTap/TPF site has been assessed from a natural environmen
impacts will result impact perspective as padf the TPAPrefer to Appendix A for the
assessment of effects and detailed list dfigation measureshat
will be implemented to ensure no net advensatural
environmental effects

Taps/TPFSites Wthin Floodplains

Based on the SWM assessment undketa as part of the TPAP and consultation with Conservation
Authorities(CA) there are & Tap/TPKitesthat fall partially withinCA Regulated Areasd one TPF site
that is situated entirely within £A Regulated ArgaeeTable3-3):

Bramalea PS;

Gilford PS;

Preferred Allandale Tap;
Lincolnville PS;
Scarborough Tap/TPS;
Don Yard PS; and
ERMF Tap/TRPS

= =4 =4 =4 =4 A -4
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Table3-3: Summary of Tap/TPBiteswithin Regulated Areas

Conservation
Authority

Site ‘ Watershed ‘ SubWatershed

Within Regulated
Areat®?

CLOCA EAST RAIL Corbett Creek | West Corbett Creek YES, PORTIONDF
MAINTENANCE THE SITE IS IN A
FACILITY REGULATED ARE
TAPITPS
HRCA BURLINGTON | Burlington Between Roseland NO
TAPITPS Urban Creek | Creek & Tuck Creek
HRCA OAKVILLE SW/{ Oakville East | Joshua's Creek NO
Urban Creeks
LSRCA PREFERRED | Barrie Creeks | HotchKiss Creek YES, PORTIONDF
ALLANDALE THE SITEIS A
TAP REGULATED ARE
LSRCA ALTERNATE | Barrie Creeks | HotchKiss Creek NO
ALLANDALE
TAP
LSRCA ALLANDALE Barrie Creeks | HotchKiss Creek NO
TPS
LSRCA GILFORD PS | Innisfil Creeks | Gilford Creek YES PORTIOMF
THE SITE IS IN A
REGULATED ARE
LSRCA NEWMARKET | East Holland Weslie Creek NO
SWS River
TRCA MIMICO Lake Ontario Between ETOB / MIM | NO
TARTPS Waterfront
TRCA MIMICO SWS | Lake Ontario Between ETOB / MIM | NO
Waterfront
TRCA BRAMALEA P§ Etobicoke Spring Creek (Etob. YES, PORTIONF
Creek 25/26/28A) THESITE IS IN A
REGULATED ARE
TRCA MAPLE PS Don River Don East (23W) NO
TRCA SCARBOROU(Q Highland Creek HIG14 YES PORTIOF
TAPITPS THE SITESINA
REGULATED ARE

B Based on information available at the time of preparing the GO Rail Network Electrification EPR.
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Conservation Watershed SubWatershed Within Regulated
Authority Area®?
TRCA UNIONVILLE P| Rouge River | ROU69/53 NO
TRCA LINCOLNVILLE Duffins Creek | DUF45(East) YES PORTIODF
PS THE SITESINA
REGULATED ARE
TRCA DURHAM SWS Duffins Creek /| KRO2 / DUF6 NO
Krosno Creek
TRCA SCARBOROU( Don River DON M3/M4 NO
SWS
TRCA DON YARD PS| Don River DON1 YES SITE IS
SITUATED IN A
REGULATED ARE

Apreliminary Stormwater Management (SWk3sessment foeachTap/TPF sitevascarried out as part
of the Electrification TPAfat involved engagement with Conservation Authoritisee Appendix K)
Further more detailed SWM analysewill be undertaken agart of detailed design, and relevant
Conservation Authorities will b&urther engaged inthis process as appropriate Refer to Volume 3
Sections3.13, 4.13, 5.13, 6.13, 7.18.13for additional detail

3.5 Traction Power Supplyz Hydro One

Electrical powew A f £ 0 S & dzLJLJX A SeRsting28BkYhigh wIRdERyridHiys. St@dsmission
lines) Specifically, power will be tappdmbm the gridat a voltage o230kVand routed either aerially or
underground to the new Metrolinx Traction Power Substations where it witbpped down to a lower
voltage (i.e., 25kMpr distributionalong the electrified GO systerithe following sectiongrovide further

detail on theHydro One tap locations, high voltage connection routes and associated infrastructure that
will need to be built.

3.5.1 Tap Locations

The tap locationgseeFigure3-4 to Figure3-8) are the areas where power will be drawn frdhe existing
Hydro OneNetwork.

There are five locations as follows where taps must be made in order to supply the ne@3g3dryower
to the electrified GO system:

1. Mimico Tap Location (Lakeshore West Corridor)

2. Burlington Tap Location (Lakeshore West Corridor)
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3. Allandale Tap Locatiéh(Barrie Corridor)
4. Scarborough Tap Location (Stouffville Corridor)
5. East Rail Maintenance Facility Tap Location (Lakeshore East Corridor)

Each tap location will consist of at le&sb tap structures(approximately 10rh up to 30m tal. Eachof

the tap strudures will be located under/adjeent to existing Hydro One 2B@ transmission lines to
facilitate tapping he transmission circuits. It should be noted that for purposes of the TPAP
environmental studies, a more conservative area was delineated aroungrtiposed locations of the

tap points (see pink hatched areaseigure3-4) in order to account for the fact that the precise locations

2F GKS GF L) aGdNYzOG dzZNBa ¢ 2y QiFrom $he tRpSstiustiNes ayhi§hRoltdgg G A €
connection route will be constructed that may be aerial (overhead wires) or undergreiwndyct bank)

that will extend to the demarcation point. The demarcation point is essentially a disconnect switch that
will represent the point at which the new infrastructure will switch from being Hydro One controlled to
Metrolinx controlled. The purmse of a disconnect switch is @dlow Hydro One to disconnect the
Metrolinx system from the Hydro Orsystem for cases of maintenance and emergency situatidine

precise location of the disconnect switch will be deternsirduuring detailed design, howev for the
purposes of the conceptual engineering design for the TPAP it has been assumed to be in the general
location of the TPS fence line. Hydro @ileowr/control the entire 230kV infrastructur@ap structures,
disconnect switchand high voltageonnection routeup to the demarcation point

14 As outlined in Section 3.5.1.3, two possible locations for the Allandale Tap have been carried as part of the TPAP,
one preferred site and one alternate site.
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Figure3-3: Tap Structure Example
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3.5.1.1 Mimico Tap Location (Lakeshore West Corridor)

Figure3-4 show the proposed site for locating the Mimico T280kV connectior{Mimico TPSs further
described insection 3.6.10.). The location and infrastructure required for the Mimitapis descibed
as follows:

1 Tapping from existinglydro One230kV transmission linéinal tapped circuits will be determined
by Hydro One

o TheproposedviimicoTap location is owned by Hydro One

1 Two Hydro Onewned/constructed structures required at tap point, locdt® be determined by
Hydro One(each approx. 10m2, up to 30m tall) under/adjacent to tHgdro One230kV
transmission lines to facilitate tapping the 230kV transmission circuits.

1 Aerial 230kV connection and transmission from Hhedro Onestructures totwo new Metrolinx
tap structures in (or immediately adjacent to) thEPS  These structures will also be
approximatelylOmz2, up to 30m tall.

o TheproposedVimico TPS site is privately owned

1 From theMimico TPSinstalltwo aerial 2x®kV feederon top ofindependentsinglepole OCS
structures (approx. 13m in height, 65m apart) along the Caap&kOW forapproximately3.5
kms. The aerial feeders will transition to underground when nearing the TPS facility.

o Canpa ROW is owned by Metrolinx
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Figure3-4: Mimico Tap& TP ocation
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3.5.1.2 Burlington Tap Location (Lakeshore West Corridor)

Figure3-5 shows the proposed site for locating tlBairlingtonTap230kV connectior{BurlingtonTPSs
further described inSection 3.6.13). The location and infrastructure required for tBairlingtonTap is
described as follows:

il

Tapping from existingHydro One230kV transmission lingFinal tapped circuits will be
determined by HONI.

Two Hydro Oneowned/constructed structures required at tap point, location to be determined
by Hydro One(each approx. 10m2, up to 30m tall) under/adjacent to tHgdro One230kV
transmission lines to facilitate tapping the 230kV transmission circuits.

Aerial 230kV connection and transmission from Hhedro Onestructures totwo new Metrolinx
tap structures in (or immediately adjacent to) thEPS  These structures will also be
approximately 10mz2, up to 30m tall.

1 TheTap point can be accommodated within same property boundath@$PS
1 Theproposedksite for the BurlingtonTap TPSis jointly owned by Hydro OnBfivate Owne
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Figure3-5: Burlington Tap& TP ocation
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3.5.1.3 Preferred Allandale Tap Location(Barrie Corridor)

Hydro Oneis planning to upgradeheir exsting transmission lineetween Essa and Barrie Transformer
Stationsin the vicinity of theproposed tapping arerom 115kVto 230kV. As part of discussions with
Hydro One, the Preferred Allandale Tap location is north of Tiffin St. as shéiguie3-6. Final tapped
circuits will be determined biydro One Theagreed to approach reflects two new tapping structures on
Hydro Oneproperty.

TheAllandale TP&re described irSection 3.6.12.1 The infrastructure requiretbr the Allandale Tap is
described as follows:

1 Total oftwo newHydro Onaowers (final location to be determined byydro Oné:

o Two Hydro Oneowned/constructed structures required at tap point, location to be
determined byHydro Onegleach approx. 10m2, u 30m tall) adjacent to the ytiro One
230kV transmission lines to facilitate tapping the 230kV transmission circuits.

o Aerial 230kV connection and transmission from thgdié Onestructures totwo new
Metrolinxtap structures (each apprarately10m2, upto 30m tall) in the Metrolinx TPS.

1 ThePreferredAllandale Tap locatioarea(north of Tiffin St.js owned by Hydro One.

1 TheproposedAllandaleTPS locatiors owned by private owners.

3.5.1.4 Alternate Allandale Tap Location (Barrie Corridor)

In addition tothe Preferred Tap Locatiatescribed abovgan alternate location for the Allandale Tap

was identified in discussions with Hydro One south of Tiffin St. to the east of the proposed TPS facility as
shown inFigure3-6 Final tapped circuits will be determined by Hydro One. The agreed to approach
reflects two new tapping structures on Hydro One property adjacent to proposed Metrolinx traction

power substation site.The final location and equipment design of the Tap infrastructure will be
determined during detailed design.

1 The Alternate Allandale Tap location arsauthof Tiffin St.) is owned by Hydro One.
1 TheproposedAllandale TPS locationag/ned by private owners.
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Figure3-6: Preferred & AlternateAllandale Tap ocatiors
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3.5.1.5 Scarborough Tap Location (Stouffville Corridor)

Figure3-7 shows theproposed site for locating the Scarborough M280kV connectioiScarborough TPS
isfurther described irSection 3.6.13.1L The location and infrastructure required fine Scarborougfiap
is described as follows

il

il

Tapping from existing ydiro One 230kV transmission lin€Circuits to be tapped will be
determined byHydro Oneht location south of Lawrence Aveik.the vicinity of theStouffville
rail corridor (seepink hatched area ofigure3-7).

o Thethreepotentially affected properties for the Tap location are owned by Hydro One

Two Hydro aned/constructed structures required at tap point, location to be determined by
Hydro One(each approimately 10n?, up to 30m tall) under/adjacent to thelydro One230kV
transmission lines to facilitate tapping the 230kV transmission circuits.

Aerial 230kV connection from thdydro Onestructures totwo new Metrolinx tap structures in
(or immedidely adjacent to) theTPS These structures will also beproximatelylOn?, up to
30m tall.

From the Metrolinx TPSthere will betwo aerial 2x25k\éerialfeeders with each circuit supported
by and positioned at the top ahdependent OCS structurespf@oximately 13m in height, 65m
apart) along theStouffville railROW to the point wheret8uffville and lakeshore Eastorridors
converge The aerial feeder routéhen extends north up thedkeshore Eastorridor to the
Scarborough TPS. The aerial fesdeill transition to underground when nearing the TPS facility.

o TheproposedScarborougiTap/TPS site is owned by Hydro One
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Figure3-7: Scarborough Tapocation
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3.5.1.6 East Rail Maintenance Facility Tap Location (Lakeshore East Corridor)

Figure 3-8 shows the proposed site for locating thadt Rail Maintenance FacilifERMF)Tap 230kV
connection(the ERMF TPiSdescribed irSection 3.6.14.1L It should be noted that the ERMF is cathg
under constructiorby Metrolinxon this site. The location and infrastructure required for the ERfF-
is described as follows

1 Tapping from existingydro One230kV transmission line

1 Two Hydro Oneowned/constructed structureswill be required at ap point, location to be
determined byHydro Ongeach appronately10n?, up to 30m tall) under/adjacent to theydro
One230KkV transmission lines to facilitate tapping the 230kV transmission circuits.

1 For purposes of the TPAP/conceptual design phasea# assumed that nderground 230kV
connection cables via two duct banks (approx. 2m X 2m, 1m deygthpe installedfrom the
Hydro Oneap structures totwo new Metrolinx tap structuregapproximately 10rfy up to 30m
tall). If deemed feasible during deled design, the connection may be installed via aerial feeders
at this location, however no change to the potential environmental effects are anticipated in this
scenariosince the underground option is monetrusive

1 The tap locatiortan be accommodatkwithin same property boundary dise TPSacility.

1 The proposedit forthe TPS and Tap is owned by Metrolinx
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Figure3-8: East Rail Maintenance FacilitfapLocation
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