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EXECUTIVE SUMMARY
1 INTRODUCTION

Oncein a lifetime,a projectcomes alongwith the ability to fundamentally tr y 8 F2 NY | O2 YY dzy
economic, social, and built environment. The Region of Wat&l&apid Transit Project is such a
project.

Identified since the 1978, rapid transit in Waterloo Regid®an essential catalysb achieving the goals

set out in the BAA2y Q& DNRggOGK alyl3aSySyid {diNrGdS3eod ¢KS
intensification of thecentral transitcorridor formed by the Cities of Cambridge, Kitchener and Waterloo.

The Strategy envisior@sCentral Transit Corridor, housing a higloeder rapid transitsystemconnecting

many of the growing commercial, residential, employment and institutional nodes in a central spine.

Growth management is criticab the Regionas it plans for significant population and employment
growth over the next two dcades. The Provinci&@rowth Plan for the Greater Golden Horseshoe
LINE2SOGa GKFG GKS inevéadktd 220,008 pebpk lanttfemnplofingent wilbihctedse to
366,000 by 2031A rapid transit system encouraga more compact urban form, helpirtg prevent
sprawl and protect sensitive environmental landscapes and farmlands from urban encroachment. The
w S 3 A rapjl rdnsit system has the dual goals of providing transportation choice and meeting future
transportation needsand building a viablejibrant and sustainable community.

2 THE TRANSIT PROJECT

In June 2011, RegiahCouncilapprovedii K S w $apidtgansifsiistem, which includes the following:

w Light Rail Transit (LRT) as the preferred technology from Conestoga Mall in the City oflvdater
to the Ainslie Street Terminal in the City of Cambridge;

w The implementation of the rapid transit systeim astaged approachwith LRT from Conestoga
Mall to Fairview Park Malin Kitchener as well aadapted Bus Rapid Transit (aBRT) from
Fairview Parlall to the Ainslie Street Terminal agagel; and

w TheLRT route andtops (stage lidentified in Figure

With Counci @approval of the rapid transit systemthe Regionbegun the new Transit Project
Assessment Proce$SPAPapproved by the Provincef Ontario under Ontario Regulation 231/0Bhis
regulation exempts proponents of all public transit projects from the requirements under Part Il of the
Environmental Assessment Act, and creates a prottesstransit projects must follow in order to be
exempt. TheTPARSs a proponentriven, sefassessment process and does not require a transit project
be approved by théntario Minister of the Environment before proceedinghe Region of Waterld®» a
rapid transit TPAP began in November 2011 and concludithy 2012. During thisrocess, theroject

team addres®d provinciallysignificant issues and impacts and estal@hitigation measures for the
staged implementation of rapid transit in Waterloo Region.
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For this business case, the transit projetat wasconsideed for fundingby the Government of Canada
under the Building Canada Fund and by the Province of Oritaticdes:

W LRTrom Conestoga Mall in Waterloo to Fairview Park Mall in Kitchener; and

w aBRTrom Fairview Park Mall to the Ainslie Sttderminal in Cambridge.

To complement the transit project, the Region will:

w redesignGrand River Transitlusnetworkto provide an expanded level of servicegachrapid
transit sbp;

w allocate $1,000,000 annually, for a-¢@ar period, to implementransitsupportive strategies in
Cambridgeand

w provide express bus service, moleel after the current iXpress service (a limistip, express
service), to high ridership centres throughout the Region (i.e. Wilfrid Laurier University,
Conestoga Colleget®.

3 BENEFITS OF THE TRANSIT PROJECT
The rapid transit project will result mwide range ofeconomic, social, and environmental benefits.

Reduced Congestion
The total number of tripsonthBS 3A 2y Qa (G NIF ya L2 NIi | ( A 2 yby dickedharBe A &
per cent by 2031 The increase in trips will place more demands on a transportation system that is
already close to capacity. Symptoms of strain on the network include:
w growing congestion, which is increasingly affecting the ability to proaidgiable, competitive
transit service;
w the economic disruption from congestion and overall difficulty of getting around within the

community;
W the impacts on the environment and public health; and
W the increasing personal and societal costs of transpartatand mobility within the
community.

The Regional Transportation Master Pfanjects futuretravel demand within théRegion. If theRegion
continues with current trends of auto use, the road network will need to expanappyoximately500
additional lane kilometres by 2031The rapid transit project is the centrepiece of an expanded transit
network solution that will shift a substantial amount of future auto travel to transit. Achieving the
transit ridership targets will notompletelyeliminate the ned for road improvementshowever itwill
reduce the amount of road construction required to accommodate future travel deméands thar300
new lane kilometresvill be required,as opposed t®00 lane kilometers provided that transit ridership
targetsare met.This is a total savings of $500 million.
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Increased Transit Ridership

The introduction of rapid transit in Waterloo Region will nearly triple transit ridership along the Central
Transit Corridor. The proposed rapid transit system é&ggsectedannual passenger boardings af.5
million in 2016, and 15 millionin the year 2031. The comparable figures for the corridor, without the
rapid transitproject, areapproximately3.3 millionin 2016 and5.7 million in 2031. Expected ridership on
the rapid transit system compares favourably with systems already in place in Edmd@d#cramento

St. Louis, Salt Lake City, Baltimore, and Phoenix.

ForecastAnnualBoardings

16,000,000

14,000,000

12,000,000

10,000,000
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6,000,000 m 2031

4,000,000

2,000,000

0

Rapid Transit Business-as-Usual

Reduced Emissions

The Waterloo Rapid Trang®oject will result in a substantial redtion of greenhouse gas emissions
and other pollutants. Greenhouse gas (GHG) emissions are expectedréaluced by shifting travel

from cars to rapid transitn 2014, greenhousgas emissions are forecast to be reduced by 9,085 tonnes
of CO2 equivalentrmually, rising tomore than 13730 tonnes annually by 2031n terms of other
pollutants, the project is anticipated to reduce Criteria Air Contaminants associated with road traffic in
the Region.

Improved Mobility

By serving major destinatioria the Region rapid transit will connect key nodes like the University of
Waterloo, Wilfrid Laurier University and the Research and Technology Park with core areas and satellite
campuses across the region. As a result, this intellectual sector can connecteadily to the business

core, providing increased access to cultural, commercial and residential opportunities. People will be
able to access an expanded pool of facilities via rapid transit, such as employment and training centres,
community facilities, fglces of worship, health centres, retail, and parks.
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Prosperous Community
Rapid transit will contribute to the creation of new jolmsdincreased employment through:
W jobs associated with constructing, operating and maintaining the rapid transit system;
W jobs arising as a result of the improved travel conditions; and
w access by employees to jobs that were previously inaccessible by public transit and access by
employers to a suitable workforce living within acceptable travel times and costs.

Using economianipact modelling, the multiple account evaluation estimated that the areas surrounding
the stops will support morethan 20,000 new residents and more thar8,000 new jobscompared to
anticipated development patterns without rapid transit in place. In #ddi the construction of the
project will generateclose to 6,00(personyearsof direct, indirect and imputed employment by 2081
Ontario.

More broadly, the investment will help establish the infrastructure required to support the knowdedge
based ecaomy in Waterloo Region. It will create an important physical link that will mirror the
economic links among the universities, companies/business districts, and the labour force that together
F2NY 2yS 2F /| yI RbasedeconSnieRAYy 3 (y26f SR3IS

Reurbanization and Intensification

Rapid transit, as a strategic streletzel system along the Central Transit Corridor, will be a significant
catalyst for achieving rarbanization and economic and demographic intensification. Rapid transit will
impact land acess, image, value and desirability. Intensification and redevelopment resulting from rapid
transit is expected to shape urban form in a more efficient manner and thereby avoid, delay or minimize
the expansion of urban areas into ttRS A A 2 y Q&  QDlltbralzledviroBmental &h# ral areas,
thereby protectinghe O2 YYdzy A 1@ Qa F22R YR ¢ 01SNJ adzLJLJ &

The prospect of future rapid transit is already affecting development inRégion. The total value of
building permits issueth 2010 for new constructiom Waterloo Region was $1.5 billion, an increase of

68 per cent from 2009 values. This was the highest value ever recorded in the Region. In 2010, 29 per
cent of the residential units and 36 per cent of the pasidential floor spacen the regionwere
constructed within 800 metres of future rapid transit station areas.

Improved Public Safety and Security

Strategic investment in transit through the implementation of rapid transit will improve public safety
and security.The risk of fatality for a car psenger is 20 times higher than for a transit passenger
making the same tripFor rapid transjtin particular, fixed rail operation reduces vehicle conflicts
resulting from transit driver error, and offers security and comfort. The dedicaapiiway further
reduces the potential for vehicle conflicts. A single light rail vehicle remappsoximately190 cars
from the road potentiallymakingneighbourhoods safer for other modes of transportation.
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4 AN INVESTMENT IN A SUSTAINABLE FUTURE

Changing the p#&trn of development is critical to accommodate growth in thegion in an
environmentally sustainable and economically viable manner. Investment in rapid transit in Waterloo
Region is part of a fundamental change in the way thatRbgion will accommodatacreased demand

for travel, and part of a broader strategy to encouragsompact, transtsupportive communi.

Waterloo Regioris joiningthe ranks of Canadian cities whose urban core areas are more functional and

prosperous as a result of rapid trsih The implementation of rapid transit will make substantial
difference in the economic, social, and environmental health of the region for decades to come.
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PART A BACKGROUND

The Central Transit Corridor, following the linear urban corridor fdmeo @ G KS wS3IA 2y Q& (K
/' F YONARRISET YAGOKSYSNI FYyR 2FGSNI222 g1 a TFTAINGRG ARS)Y
Central Transit Corridor has appeared consistently in each Official Plan since then.

Council aprovedthe newest Reignal Official Plan in June 2009. The provision of rapid transit and the
accompanyingrelzZND I YAT F GA2y Aa (GKS o6l axa F2Nl Ylye ySg L2
status in managing transit. The new Official Plan includes detailed policynphetientation initiatives

regarding rapid transit and future development within the Central Transit Corridor.

Within the broader context, rapid transit in Waterloo Region is a central element in a variety of Regional
and Provincial policy documents, dabed inthe following Sections

1 PLACES TO GRQWROWTH PLAN FOR THE GREATER GOLDEN HORSESHOE

The ProvinciaGrowth Plan for the Greater Golden Horseshdd2 2SO0 a G KI 4 GKS wS3Az2)
increase bymore than35 per cent to 729,000 by 2031, atitat employment will increase to 366,000.

The Places to Grow Act 205N A RS& al  FNI YSE2N] F2N) AYLI SYSyGaA
vision for building stronger, prosperous communities by better managing growth in this region t@& 2031

The Act guids decisions on a widange of issuef the interest of promoting economic prosperity:
transportation, infrastructure planning, langse planning, urban form, housing, natural heritage and

resource protection. The Growth Plan establishes transit asaaifyrior infrastructure investment and

identifies higher order transit in Waterloo Region as a feature of the Plan. There are three urban growth
centres proposed in the Act in Waterloo Regigibowntown CambridgePowntown Kitchener and

UpTown Waterloo¢ where growth will take place and rapid transit is identified to connect the urban

centres to encourage a more sustainable growth pattern and minimize automobile use. Figure 1 shows

the urban growth centres in relation to the rapid transit route astdps
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Figurel: Urban Growth Centres in Relation to Rapid Transit Route &bojs
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Waterloo Region has consistently ranked as one of the fastest growing communities in Qamao@.
the past 15 yess, theRSIAA 2y Q&

hasa current population of more than33,000

w
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Given this tremendous growthand the challenges that it is creating, in 2003 Waterloo Region
developed the Regional Gmh Management Strategy (RGMS) entitled Planning Our Future. This
innovative strategy identifies where, wheand how additional residents and jobs should be located to
F20dza 3ANRGOGK Ay | adadlAylFrotS Yl yySNnciplesytheh a i Sy
strategy focuses on growth for the next-35 years in urban areas and rural communities in ways that
will preserve and enhance the high quality of life currently enjoyed in these communities. The RGMS
includes six major goals for the Region:

() enhancing our natural environment;

w building vibrant urban places;

W

providing greater transportation choice;
Docs 1345836
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W protecting our countryside;
W fostering a strong economy; and
W ensuring overall coordination and cooperation.

To achieve these goals, the Region haspaeld new approaches to rarbanize and intensify the linear
urban corridor formed by its three cities. In reshaping this urban environment, the Region must consider
its demographic shift towards a maturing population, increased ethnic mix, increasingydenss and

an increased number of people who do not or cannot travel by private automobile. Some of the benefits
of areshaped urban environment will beeduced congestion, increased transit ridership, reduced air
pollution, improved mobility, a healter economy, improved public health, improved public safety and
security, and the longerm protection of ecological systems and precious rural lands and agricultural
resources.

AN} LIAR {GNYyaaxid aeadids Yurbangatidh aSaseNd AdrPef@ritial caldBistyih NB

achieving the goals set out in the RGMS. The RGMS envisions the Central Transit Corridor housing a

higherorder rapid transit facility connecting many of the growing commercial, residential, employment
and institutional nodes in eentral spine.

3 REGIONAL OFFICIAL PLAN

In June 2009, Regional Council approved the new Regional Official Plan. The Plan sets out the policies

that will guide development in the region through 2029. The overall goal of the Plan in terms of its
approachd (2 GLINRBY23GS oFflFyOSR 3INRgUIK o6& RANBOGAY3
the existing buitup area and by contributing to the creation of complete communities in urban and
G26yaKAL)I RSaA3dylI SR AINBSYFASER I NBI a dé

Key to this objective, and amy of the related policies of the Plan, is the implementation of the Regional
rapid transit system. The rapid transit system is identified as a central structural element in the Plan. The
Plan includes a series of transitpportive planning policies tansure that the rapid transit system and
rapid transit station areas are focal points for higher density development. In particular, the Plan
contains a series of special policies to be applied to lands in proximity to rapid s@sand/or high
frequency transit service. These policies include:

w an interconnected and mukinodal street pattern that encourages walking, cycling or the use of
transit and supports mixedse development;

w a more compact urban form that locates the majority of trarsipportve uses within a
comfortable walking distance of the transit stop or major transit station area;

w an appropriate mix of land uses, including a range of food destinations, that allows people to
walk or take transit to work, and also provides for a varietgeriices and amenities that foster
vibrant, transitsupportive neighbourhoods;

w medium and higher density development as close as possible to the transit stop to support
higher frequency transit service and optimize transit rider convenience;

Docs 1345836 Region of Waterloe Rapid Transit Project Business Case 13
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w pedestrianfriendly environments that allow walking to be a safe, comfortable, bafre= and
convenient form of urban travel;

w a high quality public realm to enhance the identity of the area and create gathering points for
social interaction, community events and ettactivities; and

w access from various transportation modes to the transit facility, including consideration of
pedestrian, bicycle parking, and where applicable, passenger transfer and commuter pick
up/drop-off areas.

4 REGIONAL TRANSPORTATION MASTER PLAN

In June2010, RegionalCouncil approved th&egional Transportation Master Plan (RTMP). The RTMP
provides a comprehensive, forwatdoking strategy focused on sustainable forms of transportation and

0dzAft RAYy3 2y 20KSNJ wS3A 2y Pellestiidd Char@i Regianal LyAddK Mastér (1 K S
Plan, and the RGMS, while continuing with strategic road improvements. The new RTMP also plans for
0KS AYLX SYSyidlGdA2y 2F GKS NILAR GNIyaixd asaidsSy A
oriente¢ I LILINR | OK ®

The RTMP integrates rapid transit in the corridor with other public transit services such as Grand River

¢CNI yaAld o6Dwe¢l0 o60dzaSaz AYyGSNDAGE o0dza aSWBASEE = LI N
approach also calls for integrati of rapid transit with other transportation modes such as pedestrian

travel and cycling.

5 OTHER REGIONAL INITIATIVES SUPPORTIVE OF THE RAPID TRANSIT INITIATIVE
The Region has set in place a number of other policies, programs, and publications thatt $bhep

proposed rapid transit system, including:
w the Transportation Demand Management program, promoting a shift away from auto

dependency;
W the Regional Pedestrian Charter, promoting walkability;
w the Regional Cycling Master Plan, promoting recreationdlwititarian cycling;

w Planning initiativesround the rapid transit corridor anstops such as the Community Building
Strategywhich will guide area municipal station area planniagd

w the Corporate Strategic Plan, in which Regional Council has iddnéfistrategic focus that
includes goals to protect and enhance the environment, manage and shape growth to ensure a
livable, healthy, thriving and sustainable Waterloo Region, and provide high quality
infrastructure and asset management to meet curreneds and future growth.

6 PROJECT SPECIFIC STUDIES

The rapid transitproject team prepared technical studies for a contemplated rapid transit project in
20042005, prior to the commencement of the rapid transit Environmental Assessment (EA). The studies
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included a detailed codbenefit analysis that the Region submitted to the Provincial and Federal
Governments in November 2005. The technical studies concluded that rapid transit is a feasible
transportation alternative and a strategic financial investmeratttill support theRS 3 A 2y Qa SO2y2Y
competitiveness and prosperity over the next 30 years, whlgd meeting Provincial and Regional

planning goals.

The Region entered into the EA process in 2006. At the time, the EA Terms of Reference bound the
proporent to completing a typical threphase individual EA process. The Region completed Phases 1
and 2 however subsequentitransitioned to the new Transit Project Assessment Process uiigario
Regulation 231/08 ilNovember2011.

During Phases 1 and detproject teamdeveloped and evaluated a number of alternatives to identify
the best possible rapid transit system for Waterloo Region. Three years of study and analysis concluded
with a multiple account evaluatiowhich evaluatedhe benefits and costsfaa light rail transit (LRT)
system and aus rapid transit (BRT¥ystem and examined two potential route variations within the
Central Transit Corridor. The results of the evaluation indicate that:
w LRT delivers the greatest transportation, environmentahnduse, economic, social and
community benefits to the Region;
w LRT best supports the objectives of the RGMS;
w BRT is less expensive, but delivers significantly lower benefits;
w the projected ridership and intensification potential along the route is 8agmitly higher in the
north (Conestoga Mall to Fairview Park Mall) than in the south (Fairview Park Mall to the Ainslie
StreetTerminal);
w BRT would reach capacity around 2030 on the north portion of the route because of operational
difficulties associatewith high frequency busesand
w the construction costs for a full LRT system would be almost evenly split between the north
portion of the route and the south portion.

In June 2009, Regional Council approved LRT as the preferred rapid transit techtmwlbgy
implemented in a staged approacfihe initial stage forms the basis for this business case under the
D2@SNYYSyd 2F /IylFIRIFQa .dzZAftRAY3 /I ylFIRI CdzyR®

Theproject teamconcluded that an LRT system from Conestoga Mall in Waterloo to the Ainslie Street
Terminal in Cambridge provides the best letegm, environmentally sustainable solution to manage our
O2YYdzyAled Qa FdzidzNE 3INEPR g dhé prdiegt Reami viveyet, tedodhiizedithatz y Yy S S
ridership, development potential and costs vary along the @0t staged approach to implementing a

full LRT system will allow the Region to most @dfctively match transit technology with current and

projected ridershipas well addevelopment potential. The first stage includes a combination of LRT in

the north part of the route and an aBRT system in the south. The aBR3peiilite in mixed trafficThe

next stage includes a shift from the aBRT technology to LRT in the south once rapid transit has
developed more ridership and land uses have intensified souBaw¥iew Park Mall.
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Following the June 2009 Council recommendations, the rapid transit prjatinued to be refinednd
a number of assignmentgsere undertakenincluding:
w developing and submitting a preliminary business case for consideration hyldals of senior
governments
consulting with regulatory authorities (e.g. future operations along the rail corrigors)
developing functional designs
completing sitespecific surveys to refine the design and minimize property impact; and
refining project costs based on the above design work as well as further structural and utilities
review.

€ e ¢g¢g

During the fall of 2010, after the Provincial and Federal governments announced their funding
commitments, the overall funding plawas revisitedand an objectivereview of the implementation
optionswas undertakerto identify a rapid transit project thatvould beaffordable to the Regionlin

2011, public consultatismwere undertakento seek the public views on thdifferent rapid transit
options. Well over 2,00(people attended thePublic Consultation Gentres (PCCs) and information
booths, with over 1700 written comments via comment sheets, the website, email, fax and letters. Of
these written comments, 64 per cent stated support for LRT.

TheRegion also condtred a peer review workshopiith participation byexperts in the fields of rapid
transit planning, engineering and cibgilding investment initiativessme of ther key findingswere:

w the addition of rapid transit along the central transit corridor ieseas a key strategy towards
YSSGAy3d GKS NBIA2YyQa AYyGSyaiaFaoOlLidAazy GFNBSGA:
growth, while minimizing the need for urban expansion and promoting downtown revitalization

w without improved connectivity and alternative8 2 G KS LINAGF GS OF NJ F2NJ
economic attractiveness and competitiveness will suffer due to increased congestion

w investment in rapid transit and in particular an investment in LRT represents a critical step
G261 NRa YSSi{Ay 3th dnk @vitaiZatidri abjgcfivas, ische®siag transit ridership
and creatingamore liveatle and economically competitiv@aommunity;

w development of an LRT system in a series of phases, delivered over time and as demand and
funding allow, is entirely logicahd sustainableand

w the extension of LRT to Cambridge may not be viable in the short;tdrenaddition of aBRT,
however, will provide excellent service in a financially prudent manner that is well matched to
0KS RS@GSt2LIAY3I yIl ddmdiRet.2F /I YONARISQAa (NI yaai

Following this extensive public consultation, June 2011Regional Council adoptettie rapid transit
system,and subsequently begahe new Transit Project Assessment Process (TirRARvember 2011
During this process, theroject team addresed provinciallhsignificant issues and impacts and
established mitigation measures for the staged implementation of rapid transit in Waterloo Rébien.
TPAP was completed in May 2012.
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In 2012, after the completion of the TPAP, the Region retained eruf advisors includin@ntario
Infrastructure and Lands Corporation (Infrastructure Ontade)the Procurement Advisog General

Engineering Consultangnd a Legal Advisor. With the help of these advisors, the Region has been
progressing through theprocurement process, alignment anstop location verification, vehicle
procurement, and property acquisition. As part of fm®curementprocess, a Request for Qualifications

(RFQ)as released in fall 2012ndin March 2013 Regional Council approved tho®nsortiums to be

short-listed to submit their proposals to Design, Build, Finance, Operate and Maintain (DBFOM) Stage 1

2T GKS wS3aAz2yQa [AIKGEG wlAf ¢NIFyaird o[we¢ov LINRP2SO0®
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PART B PROJECT DESCRIPTION

Part B of this business case follows the section Imenimg laid out in theProject Description
Requirements for Public Transit Projdotsthe Building Canada Fund.

1 BASIC ELIGIBILITY

This sectiorRSY2y a0 N 4§S&a GKIFIG GKS wS3IA2yQa NILAR GNFyaa
eligible for fundingunder the Major Infrastructure Component of the Building Canada Fund.

1.1 Eligible Transit Project Subcategory

¢KS wS3IA2yQa NILAR (UNIXyaird LINR2SO0 ¢gAtt AyOf dzRSY

w transit infrastructure, including rail aratlaptedbus rapid transit systems;

w Intelligent Transpd Systems, compliant with the Intelligent System Transportation System
Architecture for Canada and the Border Information Flow Architecture, to ensure bus priority at
signals for the aBRT portion of the project;

w transit queugjump lanes, reserved bus las, turning lanesand storage and maintenance
facilities; and

w fundingto encourage and improve transit ridershipthe City of Cambridge

1.2 Funding Recipient Eligibility

As a Regional government under Provincial statute, The Regional Municipality aldtageeligible to
receive funding from the Building Canada Fund.

1.3 Overview of Project Design and Work
Section 1.3 outlines the location, characteristics atajes2 ¥ (1 KS wS3IA 2y Qa NI LIAR NI
1.3.1 Project Location

The rapid transit alignment ihades much of the central areas of the Cities of Cambridge, Kitchener and
2 GSNI 22 0KS wS3IA2yQa GKNBS 600 YIF22NJ dzNbly FNBFa

1.31.1 Route Location

Figure 2 identifies the rapid transit route, including 19 kilometres of LRT akdoinetres of aBRT, as
follows:
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beginning at Conestoga Mall, the route follows King Street and Northfield Drive, then the
Regiorowned rail spuldine from Northfield Drive through the Research and Technology Park
and the University of Waterloo, to uptown Waterloo;

in uptown Waterloo, he route splits into a ongvay side-running system northbound on King
Street and southbound on Caroline Street and Allen Street. The route rejoins as\veaywo
centrerunningsystem along King Street between uptown Waterloo and downtown Kitchener;

in downtown Kitchener, the route splits into a oweay siderunning system northbound on
Duke Street and southbound on Charles Street, then back to avMayccentre-running system

on Charles Streedt Frederick Street

from downtown Kitchener, the route followsh@rles Streetas a tweway centerrunning
system, until Borden Avenuat this pointthe route splits into a onavay siderunning system
northbound on Ottawa Street and southbound on Borden Street, then along tHeaCdbrridor

to Hayward Avenueand Coutland Avenue(two-way siderunning) and then to the Hydro
Corridor adjacent td-airway Roads a tweway running systeno Fairview Park Mall; and

from Fairview Park Mall, the aBRT route follows Highways 8 and 401, usingfpasshghoulder
laneson Hidgway 401to avoid congestion, then Hespeler Road and Water Street to the Ainslie
StreetTerminal in downtown Cambridge.

Figure2: Rapid TransiRoute and Stops

Legend
(*)  Rapid Transit Stops
@ Operations Maintenance and Storage Facility
@ Parkn'Ride

e | RT

e 2BRT

Conceptual 2018 iXpress Bus Network
Conceptual 2018 Local Bus Network

—— Highways

Regional Roads

Rivers
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1.3.1.2 Stop Locations

Figure 2 also identifies the rapid transtiop locations. Sop locations have existing transsupportive
uses and considerable potential for-vebanization. In identifying ep locations, theproject team
considered:

w re-urbanization potential,

w transit interchange opportunities;

w activity centres;

w envirormental constraints;

W sensitive land uses such as stable,-bensity residential areas;

W availability of public land for thstop footprint;

w consultation with area municipalities, agencies and the public through workshops and public

consultation centres; and
w alignment geometry

Thestagel LRT and aBRT alignmémtludesa total of 22 stops Typically stops are located at or
adjacent to a signalized intersection with convenient pedestrian access to the platform(s). Detailed
station area planningindertakenby the area municipalitiewill identify specific works in station areas

such as bicycle pathways, bicycle lockers/locking posts, and sidewalks. The Functional Design Report
contains details for eacstop.

Stop location and layout will facilitate convemietransfeso SG ¢SSy NI LIAR GN} yaaids
facilities, and GO Transit. In particular, the GO station in downtown Kitchghée integrated with the

w S 3 A fatyfelxdipid transitstop on King Street at Victoria Street. GO Transit feels thistdowntown

station is central to its ridership market for the Kitchener area.

Stopswill normally be unattended and low maintenance. Their design will stress passenger safety,
convenience, comfort, and accessibiliggtopswill allow convenient, stefiree access by pedestrians,
cyclists and persons with disabilities. Boulevard space near staystwill include cycling amenities.

Stopspacing will allow the majority of walk passengers to walk less than five to six minutes to and
from the stop; howeve, some passengers can be expected to walk upwards of eight to nine minutes.
This provision results istop spacing between.Dand 1.5 km.

Each stop will house fare collection equipment, signage and system maps and information. The
predictability and cosistency of this information will enhance passenger experience.

TypicalLRTstop geometry includes a platformS6metres longwith widths between 3 to 4.5 metres
depending on theplatform configuration This allows for double berthing of light rail veles Typical
aBRTstop geometry includes a platfornd4.5 metres long by4 metres wide.Possible platform
configurations include:
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w sde-loading
W centre-loading (median island with tracks @oth sides);
W terminusstops(e.g., Fairiew Park Mall, Conestogadl); and

1313 tFN] WYWyQ wARS [20F0GA2ya
As shown in Figure 3, thEoject teamhas identifiedwo parkWy Q NA R $lorthfel®DritieAielhes Y

Street North area, Waterlofup to 200 spaces), ariehirview Park Mall, Kitchen@up to 200 spaces).
Northfield provides access for townships to the nodhd Fairview Park Mall is the interface between

the LRT and the aBRBoth locations are in close proximity to a major highway

Figure3Y t I N] WyQ wiAiRS [20FiGA2ya

Township of Wellesley § g
P Y //

Township of Woolwich \

~

/////
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/

Northfield¥g=

City of Waterloo

0 Fairview Park Mall i !
0

City of Kitchener

Township of Wilmot 2L
- - ;
City of Cambridge

Legend

. Park n' Ride
e | RT
aBRT
—— Highways

Regional Roads Township of North Dumfries

1314 Maintenance Yard anétorage Facility Location

A Maintenance and Storage Facility is required to support the LRT component of the RT system. These
facilities typically include provision for service, inspection, repair and shurBimigre of the common
support operations founet maintenance and storage facilities include:

i1 Crew office;

91 Dispatch center;
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Machine shop;

Administration office;

Stores;

Employeel/visitor parking;

Outside material storage for signals;
Track and

Traction power supplies.

=A =4 =4 =4 -4 4 A

A Maintenance and Storage Fdyilsite evaluatiorwas completed by the Region. The evaluation was
based on a set of five (Bjiteria:
1 Site description;
Costs;
Operations;
Environmental and socieconomic impacts; and
Land use.

= =4 =4 =

The site that best met the identified requirements isdted in the Northfield industrial area (518
Dutton Drive) between the Waterloo Spur rail line and Highway 85. This is near the northern limits of
the RT corridor, north of Weber Street and east of the Waterloo Sghe.site is approximately 68,000

m2 (1686 ac) in sizelhe location is shown in Figure 2.

1.3.2 Project Characteristics
1.3.2.1 Functional Design Overview

The functional designdeveloped for the projecidentify the general impact ahe preferredroute on
adjacent properties and illustrate the integrati of the rapid transit system with the existing railway
corridors and road network.

1.3.2.2 Design Assumptions

Key assumptions for the functional design include:
w 8.0 metre widerapidway for two-way onroad rapid transit;
W 4.0 metre wide raidwayfor one-way onroad rapid transit;
w outside of downtown cores, a twway rapidvayin the centre of the roadway (centreinning);
w in downtown cores where the road allowances are narrow, awag rapidvayin the curbside
lane or in boulevard spadsiderunning)
vertical sparation of the centreunning rapidvay from adjacent traffic lanes, e.g., raised
medianor raised curbs
w no vertical separation of the curbside rapidy (rapid transit flush with the roadway) to enable
crossing of theapidwayand access to driveways alpthe same side of the street;

€
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w for existing four or skkane roadways, no road widening to replace travel or parking lanes, if the
lanes are removed to accommodate rapid transit; and

w for centrerunning segments on existing two or thisme roadways, a ad widening to
accommodate 8.0 metres of rapicy and two 4.8metre traffic lanes, with one traffic lane on
each side of the rapigay. In downtown cores with curbsidapidway minimal road widening is
anticipated.

1.3.2.3 Roadway CrosSections

Figure 4 illustates atypical crosssection fora two-lane roadway incorporating centieinning rapid
transit. Figuress and 6 illustrate typical crossections for two and foutane roadways incorporating
siderunningrapid transit. The crossections show the rapway, traffic lanes, curbs, inner boulevards,
sidewalks and outer boulevards. The width of these elements is dependent on the width of the road
allowance.

For side-running rapid transit, visual means such as painted lines or textured, coloured concrete will
delineate the rapigvay from the adjacent lane.

Figure4: TwolLane Median CrosSection
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Figure5: TwolLanelLoop CrossSection

ENSTNG EXISTHG T

15.050m ROATWAY CORRIDOR RIGHT=CF=ViAY

108
0.

o
EASTNG B, 3 oom TRMELED LNE 300m RAELED LNE (S0 RAPID TRNSIT CORRIDOR D803 EXSTHE
e T B SDEWALK

R LANE/TRACK

FACE OF BULDING

104

M 10

18 —10 -5 5 10 15

wo—

1
)
T
1
|
1
|
1
'
|
1
1
|

Docs 1345836 Region of Waterloe Rapid Transit Project Business Case 23



Figure6: FourLane Loop CrosSection
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1.3.2.4 Geometic Constraints

Geometric constraints include narrow road allowances, historically significant buildings located close to
an existing road, tight curves and corner radii, and steep grades. Locations with challenging grades
include:
1 City of Kitchener
o0 KingStreet from Victoria Street to Louisa Street;
0 Charles Street from Queen Street to Eby Street;
o Ottawa Street from Charles Street to Dundas Avene;
o Courtland Avenue from the future Blotkne Road to Shelley Drive.
9 City of Cambridge
0 Water Street from Samelson Street to Park Hill Road.

The Region is currently in the process of refining the vertical and horizontal alignment to improve
system efficiency and the rider experience.

1.3.25 Property

The functional plans identify property requirements along the rapahsit alignment. The functional
design included a review of cresections, horizontal and vertical alignments within the road allowance
to reduce the impact that the rapiday will have on adjacent propertiegdditional property may be
required as theproject progresses through detailed design.

1.3.2.6 Civil

The underlying principle of the functional design is that theraad rapidvay will displace existing
general purpose traffic lanes. Exceptions to this principle include railway and highway corridors.

Ralway corridors will require complete relocation of the existing freight railway track and a specific

physical separation to the adjacent rapid transit trackstemporal separation of freight and rapid
transit operations
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Highway401 will include bus bgass shoulders, approved by the Ministry of Transportation of Ontario
(MTO), similar to the current operation of GO Transit service along Highway 403 in Mississauga. The
rapid transit system will operate in the highway corridor with prescript rules asrithescin the MTO
Operating Protocol for Bus Bypass Shoulders.

Surface drainage has been assumed in all open drainage locations while piped drainage has been
assumed for urban arterial roads.

1.3.2.7 Structures
Bridge engineers visited potential road, rail, aner crossings for the rapid transit route and identified
a replacement/expansion program and order of magnitude cost estimate for each structure. The

preliminary recommendations for each structure are listed in Figure

Figure7: Proposed Work for Current Structures

LRT System (Conestoga Mall to Fairview Park Mall)

Structure Proposed Work

Northfield Drive VéstoverHighway 85EXxisting) () Remove asphalt and cast concre
curbs

Waterloo Spur under Weber Street oith () Embankment slope removal

(Existing

Culvert extension
Remove existing railway structure
New structure for two LRT tracks
Pedestrian bridge to remain
King StreetWest under CN Guelph Subdivisg New fullygrade separated crossing wi
near Victoria Street (New) road and LRT under the CN rail line
w Grade separation will be integrated wi
the mult-modal terminal at this location
Existing structure to remain
w New structure to be superimposed ov
top of existing one
Ottawa Street oveSchnedielCreek(Existing) w Existing structure to remain
w New structure to be superimposed ov
top of existing one

Waterloo Spur over Cedar Cre@kxisting)
Waterloo Spur over Silver Lake/Laurel Crg
(New)

e€|le e g|e

Borden Avenue oveBchneidelCreek(Existing)

€

CN Huron Park Spur under the Cstoga w Complete structure replacement wit
Parkway(Existing) new singlespan bridge
CN Huron Park Spur over Schneider Creek w New bridge of same or simile

construction adjacent to existing bridge
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Courtland Avenue over Montgomery Creek w No structural workequired

aBRT SysterfFairview Park Mall to Ainslie Street Terminal)

Structure Proposed Work

Highway 8 over the Grand Riv@Existing) w MTO is currently widening Highway
over this bridge

w The future structure will accommodat
buy bypass shoulders

Highway 8 over King Streead (Existing) w Highway widening will be part of th
a¢thQa DNIYR wA@S
project

Highway 8 over Sportsworld Drifiexisting) () No structural work required

Highway 8 Flyover to Highway 4(Bxisting) W No structuralwork required

Highway 401 under Fountain Strg&xisting) () No structural work required

Highway 401 over CP Waterloo Subdivig () No structural work required

(Existing)

Highway 401 under Speedsville RgBdisting) w No structural work required

Highway 40lover Speed River and Tributari () No structural work required

(Existing)

Highway 401 over CN Fergus Sfkixisting) w No structural work required

Hespeler Road over CPR Waterloo Subdivi w No structural work required

(Existing)

1.3.2.8 Utilities

On some streets along the rapid transit route, the rapigdy will be located along the centre of the
travelway with utilities primarily running under the traffic lanes. Placing the utilities outside of the
rapidway will minimize delays or inconveniences for the rapichsia system during utility maintenance.

Some utilities may be located under transibp footprints or under the LRT. These utilities will likely be
enclosed insleevesto protect them from surface works and to facilitate repairs without surface
disruption.

The staged implementation of LRT will end at Fairview Park Mall with no new crossing of the Grand
River. Construction affecting the Grand River is not likely an issue until LRT is constructed in the
southern portion of the region from Fairview Park Malthe Ainslie Streeterminal.

1.3.2.9 Vehicles

The functional design assumed conservative design criteria that best suit the majority of vehicles that
may be considered for this project. The functional design report includes a list of the proposed design
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criteria to accommodate both LRT and BRT vehicles. The LRT design criteria typically govern the
functional design because light rail vehicles are generally more restrictive.

TheFederal andProvingal government$iave committed tgprovidefunding for the rgid transit project.
Accordingly, the Region will ensure compliance with the MTO Canadian Content for Transit Vehicle
Procurement Policy. The Regitras coordinated the procurement process with other major rapid
transit projects in the Greater Toronto Arefor efficiency and cost effectiveness. The Redias
entered intoa joint vehicle purchase with Metrolinx.

1.3.2.10 Construction Staging

Rapid transit construction staging will be coordinated to minimize economic/financial hardships for
business ownerand resdents along the route and communitgit-large The Region will develop a
comprehensiveommunication plan to notify the public of the construction schedule, road closures and
detours.

1.3.3 ProjectStages

As noted in Part A of this business case, the rapidsitgoroject includes two stages. The first stage
includes a combination of LRT in the north part of the route and aBRT in the southeddmalstage
includes a shift from the aBRT technology to LRT in the south once rapid transit has developed more
ridership and land uses have intensified south of Fairview Park Wadl.first stage, which forms the
basis for this business case, includes:
w LRT from Conestoga Malltime City ofWaterloo to Fairview Park Mall the City of Kitchener;
w aBRT from Fairview BRaMall inthe City ofKitchener to the Ainslie Stred@erminalin the City of
Cambridge, considering:
U bus bypass shoulders onigthway401;
U queue jump lanes;
U traffic signal priorityand
0 Stopswith ticket vending machinepassenger informationand otheramenities

To complement this transit project, the Region will:

w redesign the Grand River Transit bus network to provide an expanded level of service to the
rapid transitstops

w allocate $1,000,000 annually, for a-§8ar period, to implement transgupportive strategies in
Cambridge; and

w provide express bus service, modelled after the current iXpress service (a istofee@xpress
service), to high ridership centres throughout the Region (i.e. Wilfrid Laurier University,
Conestoga College, etc).
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14 Esimated Start and Completion Dates

The LRT component of theapid transit project willbegin construction in 204. A threeyear
construction period is envisionettpom mid-2014 to mid2017,with the system opening iB017.

Figure8: AnticipatedLRTProject Schedule

Component Schedule
Property 2011 ¢ 2014
Civil Works / Maintenance Yard
Structure

Utility

Electrical

Stops

Signals / Communications

Soft Costs

2014 ¢ 2017

The aBRT component will proceed to coustion inearly 2014 with the system opening ifate 2014/
early 2015

2 FINANCIAL AND LEGAL REQUIREMENTS

Section 2 outlines the project components, their estimated costs, and eligibility under the Building
Canada Fund. It outlines the status of the cestimates and reviews the various steps and consultation
undertaken as part of the rapid transit BAd TPAP.

2.1 Project Components and Estimated Costs

Figure9 outlines the capital costs of the rapid transit project irnl2@construction periodidollars.
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Figure9: Estimated Project Capital Costs

Hard Costs

Property Acquisition $18M
Civil Works $106 M
Staging/Enabling Works $69M
Maintenance Yard $52M
Parking; Park and Ride Lots $16 M
Structures $38M
Utility Relocation $86M
Stors $22M
Traction Power $22M
Hydro Supply $3M
Substation Electrical $17M
Line Electrical $3M
Signals $17M

Communications and Supervisory Contri $14 M
Data and Data Acquisition (SCADA) Sys

SUBTOTAL: $483 M
Soft Costs

Engineeing Design $48 M
Construction Management $39 M
Design Support (Construction) $9M
Construction Change Order Contingency $48 M
Agency Costs $29 M
Project Reserve $48 M
Program Management $14 M
SUBTOTAL: $23BM

Vehicle Costs

Capital Vehicle Cosf2016) $100M

GRAND TOTAL CAPITAL EXPENDITUI $818 M
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2.2 Funding Sources and Expenditure Profile

On June 28, 2010, the Province of Ontario announced an investment of $300 million towards the capital
cost of constructing a rapid transit system in WiderRegion. On September 2, 2010, the Government

of Canada announced that it will provide otferd of eligible costs, up to $265 million, to support the
construction of the Region's rapid transit project. The capital cost of the recommended rapid transit
implementation option is estimated to be $818 million, in 2014 dollars. Féderal andProvincial
Fdzy RAy3 F2NJ GKAEA 2LIA2Y ¢62df R 06S bpcp YAffAZYy D
approved by Regional Council on June 15, 2011.

Fgure 10 summarizes the anticipated distribution of eligible cost expenditures based on the work
completed in the multiple account evaluation. The evaluation assumed ay@am construction
program; however, the Region is now contemplating a more aggvesshreeyear construction
program.

FigurelO: Anticipated Capital Expenditure by Component and Year (2014 $M)

Component 2014 2015 2016 ] 2017
Property¢ Route Ineligible componentor Federal Funding
Property¢ Maintenance Yard Ineligible componentor Federal Funding
Civil Works / Yard Construction 34 79.4 79.4 35.2
Structure / Tunnel 5.7 13.2 13.2 5.9
Utility 12.8 30 30 13.3
Electrical 6.7 15.7 15.7 6.9
Stops 55 12.9 12.9 5.7
Signals / Communications 4.8 11.1 111 4.9
Vehicles 21 7 56 16
Soft Costs 34.9 81.5 81.5 36.1
Subtotal 125.3 250.8 299.8 124
Total 800

includes costs for the number of vehicles required at project sta2Dity.

The Region will fund the ineligible annual operating costs of the projeetcdist to beapproximately
$450 million over the first 20 years of the projecthe Region will also fura portion ofthe costs of
property acquisitionbecause they are not eligible for the Building Canada Fandthose costare
estimated at$18 million.

Figure 1 shows theannualridership, revenues, and operation and maintenance costs for the project,
over the next 30 years. It is anticipated that the net operating cost will decrease because ridership
revenues will increase faster than costs.
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Figurell: Forecast Operating Costs and Revenues

2016 2031
AnnualRidership 7.5M 15M
Annual Revenues $7.1M $14.3M
Annual Operation & Maintenance | $20.8M $23.3M
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2.3 Level of Confidence, Degree of Accuracy and Level of ContingehCost Estimates

The Association for the Advancement of Cost Engineering (AAEH)ational Recommended Practice
17R97 Cost Estimate Classification Systeran ANSI standard document, recognized internationally in
the field of cost estimation. Téistandard document contains the following description of Level of
Project Definition:

This characteristic is based upon per cent complete of project definition (roughly corresponding
to per cent complete of engineering). The level of project definitefmas maturity or the
extent and types of input information available to the estimating process. Such inputs include
project scope definition, requirements documents, specifications, project plans, drawings,
calculations)earnings from past projects, ramnaissance data, and other information that must

be developed to define the project.

The AACE states that the single, most significant, factor contributing to the level of classification is the

Project Definition. All other factors are secondary afteojéet Definition. A Class 4 estimate has a
Project Definition range of one to 15 per cent.
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The capital cost estimates in Figi@@are AACE Class 4 estimates, appropriate for the project definition
stage. The level of project definition is in the magnitudefive to ten per cent, while the associated
level of expected accuracy for the estimate is in the range of +526tper cent.

The soft costs, including contingency, that are currently included in the capital expenditures are listed
below, along withtheir amount in terms of per cent of hard capital costs:
W Engineering Design10 per cent;
Construction Managemerng eight per cent;
Design Support (ConstructiogYwo per cent;
Construction Chang@rder Contingency 10 per cent;
Agency Costs six per ent;
Project Reserve 10per cent; and
Program Managemerg three per cent.

IO ORI OB S O O

2.4 Capacity to Operate and Maintain the Service

As a Regional Municipality, the Region of Waterloo operates a variety of public services funded through
a combination of taxationfees, and other revenues. In the case of public transit, the Region recovers a
significant portion of costs through earned revenuecluding the farebox and advertising on vehicles,
shelters, and benches. The Region will operate rapid transit servicessostainable lonterm basis
through municipal subsidy.

2.5 Federal Legislation, Permits and Authorizations

Through ongoing dialogue with Transport Canada, the Region will ensure that the project adheres to all
applicable Federal legislation and that alcessary Federal permits and authorizations are identified
and obtained prior to construction and operation of the system.

2.6 Status of Environmental Assessment
Section 2.6 outlines the work completéal the EAand Transit Project Assessment Process.
2.6.1 Phase 1: Identification of Transportation Strategy

Phase 1 of the EA, completed in July 2006, identified rapid transit as the preferred transportation
strategy for Waterloo Region as compared to expanding the road network or improving conventional
transit. Using 15 criteria based on the RGMS, the evaluation lead to the conclusion that rapid transit:
W best achieves the goals of the RGMS;
w is consistent with the Provincial Policy Statement and conforms with the Prov@rciaith Plan
for the Greater Golden Hordese
w supports reurbanization objectives, downtown revitalization and innovative urban design;
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W increases transportation choice and transit ridership;

w is the least expensive form of motorized transportation when considering personal
transportation costs;

w coyiUNAROdziSa (2 GKS wS3IAz2yQa 02 dzy-irbabizatiork Snd LINE {
reducing the pressure to expand urban boundaries;

W provides a safe mode of transportation and promotes an active and healthier lifestyle; and

w utilizes the least amounof land and minimizes the impact on air quality and greenhouse gas
emissions.
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The project teamheld two public consultation centres in April 2006, attended by 145 individuals. The

public feedback from these sessions indicated that the majority who peovidmmens recognized the

NI LIJAR GNIYYyaaAd AyAGAFGA@GS a GKS Yzad SFFSOGAGBS UGN
and future transportation needs.

wSIA2yIlFf [/ 2dzyOAf FLIINRPGSR NILIAR GNIgoaeid a GKS wS
2.6.2 Phase 2 Steps 1, 2 and 3: Alternative Technologies and Route Design
Step 1

Phase 2 Step 1 began with a public information session and workshop in September 2006 to discuss
potential rapid transit destinations, routes arstiop locations, as well athose characteristics of rapid
transit that the public feels are most important. More than 140 community members came together to
provide ideas.

Using the EA Terms of Reference and the input from the September 2006 workshqpojinet team
developed ctieria to evaluateten rapid transit technologies and their associated route designs. Based
on the results of the evaluation, theroject teamshortlisted BRT and LRT operating generalgratie
in a dedicatedapidwayon a mix of on/offroad route desiga because they had the greatest potential
to:
w sdzlJLI2 NIi G KS wS3aA2yQa NBRS@GSt2LISyd FyR AyaSya
w optimize the use of existing efbad routes and serve major destinations usingroad routes;
and
w be compatible with existing and planned gbbourhoods.

At a series of public consultation centres and presentations throughout January 20(Q@fojaet team
presented the results of the evaluation and the short list of rapid transit technologies and route designs
to the public and stakeholder gups for input. More than 350 community members attended the
centres and took the opportunity to review the information presented. The majority of those who
provided comments agreed with the results of the evaluation and the proposed short list or stated a
preference for BRT or LRT.
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In February 2007, Regional Council approved BRT and LRT operating generally at grade in a dedicated
rapidwayon a mix of on/offroad route designs as the short list for further evaluation.

Step 2

Phase 2 Step 2 began in Ma@®07 with a public workshop. The workshop helped to identify the list of
route and stop location alternatives to be evaluated for both BRT and LRT in terms of the greatest
benefits (e.g. raurbanization potential, ridership, travel time savings, abilitys&wve concentrations of
employment) and lowest impacts. More than 450 community members came together to provide ideas,
with more than half identifying themselves as property owners along routes. Of those who commented,
more than 60 per cent agreed withe proposed route andtoplocations.

In consultation with the area municipalities and the public, fneject teamfinalized a list of 91 route,
stop location and technology alternatives in the seven segments of the study aregrofeet team
then began an indepth evaluation based on 21 different criteria approved in the Terms of Reference by
the Ontario Minister of the Environment. These criteria were grouped in four different categories:
w transportation;
social and cultural environment;
natural enviromment; and
economic impact.

€ € €

The evaluation resulted in more than 5,000 individual pieces of data using different units of
measurement (hectares, dollars, ridershgnd greenhouseyas emissions). Tharoject teamused the
results to rank each alternativéhe results of the ranking demonstrate how each route and technology
alternative perform against the other alternatives in the same segment in each of the four broad
categories. Those alternatives that provided the greatest benefits and the fewest impertsranked
highest.

Theproject teamthen presented the rankings at a series of public consultation centres in January 2008,
which were attended by approximately 1,350 people. The majority of public comments indicated
general support for the topankedroute alternatives, a strong preference for LRT technology over BRT
technology, and the importance of servicing core areas and areas of high employment, commercial,
retail and institutional land uses.

Step 3a

In Phase 2 Step 3a, tipeoject teamused conbinations of the topranked route and technology options

from Step 2 to assemble a short list of complete BRT and LRT system alternatives for the entire study
area, along with staging options. Tipeoject teamaccomplished this short list through a seriek
transportation planning and engineering feasibility studies, together with public input and a multiple
account evaluation.
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Each system alternative had a number of route variations. The feasibility studies included a field review
along each variation taentify engineering considerations that could pose obstacles to construction or
implementation of a final system. The purpose of this review was to look for engineering challenges that
could impact the feasibility of the rapid transit system alternativée short list eliminated from
further consideration those rapid transit route variations that had multiple challenges or severe
constraints considered too great to reasonably overcome.

Theproject teampresented the details of the technical analysigldahe shortlisted LRT and BRT system
alternatives at a series of three public consultation centres in June 2008. Approximately 880 people
attended the public consultation centres. The majority of public comments indicated support for the
rapid transit initative and a strong preference for LRT over BRT. In August 2008rdjeet team
presented to Regional Council the final short list, which included one BRT option and one LRT option.

Step 3b
The project teamcompleted the technical analysis and publi;msoltation for Phase 2 Step 3b of the
rapid transit EA and identified a rapid transit system and implementation staging plan.

As part of Phase 2 Step 3b, thmject teamcompleted a multiple account evaluation to evaluate the
costs and benefits of the € rapid transit systems sholisted in Step 3a. The purpose of this
evaluation was to determine which rapid transit system will best meet the goals of the RGMS and
provide the greatest transportation, environmental, lande, economic, social and commiynbenefits

to the region. The multiple account evaluation established the preferred project alternative as a staged
implementation of a rapid transit system with the initial stage consisting of a combination of LRT and
aBRT, paving the way to a future géeof full LRT through the Central Transit Corridor.

In June 2009, Regional Council approved the preferred project alternative and implementation plan.
Following this, the rapid transit projectcontinued to be refinedand undertook a number of
assignmend, including developing and submittingleaft business case for consideration by both levels

of senior governments, consulting with regulatory authorities (e.g. future operations along the rail
corridors), developing functional designs and refining proasts based on design work as well as
further structural and utilities review.

In 2010, the Provincial and Federal governments announced their funding commitments and a review of
the financial implications of theapid transit plancommenced The Regim undertook an objective
review of project implementation options in order to identify a rapid transit project that is affordable to
the Region and provides best value to the community

In 2011, public consultation to seek the public views on the ra@dsit implementationoptions was

undertaken The Region also conducted a peer review workshop consisting of experts in the fields of
rapid transit planning, engineering and eliyilding investment initiatives.
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On June 15, 201Regional Council approvedRT as the preferred technology from Conestoga Mall in
the City of Waterloo to the Ainslie Stre@&rmind in the City of Cambridg€ouncil also approved the
implementation ofstagel of therapid transitsystem including LRT from Conestoga Mall to Feairvi
Park Mall and aBRT from Fairview Park Mall to the Ainslie Street Terminal.

2.6.3 Transition to Ontario Regulation 231/08 Transit Project Assessment Process

In June 2008, the Province approved Ontario Regulation 231/08 for a new expedited Transit Project
Asgssment Procegg PAR)In August 2008, the Region notified the Ontario Ministry of the Environment
(MOE) to advise that the Region would transition the rapid transit initiative from the individual EA to the
expedited process at the appropriate time, tdkeaadvantage of the significant time savings afforded to
proponents from commencement of the new process to approval. The process established by the new
regulation is intended to allow a proponent to obtain approval for a transit project from the MOE in as
little as six months according to the following timelines:

w Gonsultation and completion of documentation and project repo20 days
w Final public and agency review and submission of objectid3® days and
w MOE decisiommaking (if necessary)35 days.

With the approval of the recommended rapid transit system and implementation staging plan, the
Regiorbegan the TPAP in November 2011

TheTPARnvolved the following steps

w Notice ofCommencement; November2011;
Public ©nsultation¢ January2012;
Notice of Completiorg March 2012; and
MOE approvak, May 2012.

€ € €

With the Ministry of Environment approval in hand tRegion iproceedng withthe implementation of
the design and construction sfagel rapid transit.

2.6.4 Summary of Public Consultatiotiuring the EAand TPAProcess

The project teamhas undertaken extensive outreach to and consultation with the public, agencies,
community stakeholders, property owners, and the business community both within and outside of the
EAand TPAprocess using a varig of formats. In addition to the various points of public contact
conducted, theproject teaminitiated a concurrent outreach program to groups who may be more
directly impacted by the implementation of a rapid transit system, including the business aatymu
and property owners and tenants located along the sHisted routes.

Theproject teamfirst carried out a Business Outreach Program in July and August 2007 and again from
May through August 2008. The program consisted of personal-edoor visis to all businesses
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directly along the proposed shalisted rapid transit routes, in addition to those businesses located
within a 200metre radius of proposed rapid transtops. An effort was made to speak with the owner
or manager of each business @ach visit, and a comprehensive information package was left with
employees if the owner or manager was not present. phgect teamcontacted more than 2,500
businesses within Cambridge, Kitchener and Waterloo and Woolwich Township.

During September 2@) the project teamconducted focused public consultation meetings to increase
awareness of the rapid transit EA and facilitate participation in the consultation process on the part of
property owners and tenants living and/or working directly adjacenthe shortlisted rapid transit
routes released in June 2008. Tioject teamconducted 12 such meetings, four in each of the three
cities. The project teamoffered sessions in both mornings and evenings, to better accommodate the
schedules of local busise owners. More than 9,500 property owners and residential and business
tenants received invitations.

The project team undertook an even more extensive public consultation process as the project
approached the selection af preferred option, in May to Ju 2009. The details of the preferred rapid
transit system and staged implementation plan were presented for public input at a series of three
public consultation centres in May 2008ith more than 500 attendees.

Theproject teamalso presented the restd of the multiple account evaluation to the Municipal Councils
of the Cities of Cambridge, Kitchener and Waterloo and the Township of Woolwich.

In May and June 2009, thoject teamprovided rapid transit displays at community everite provide

additional opportunities for business and property owners along the progasete to ask questions

and provide comments, thprojectteamK 2 3 1 SR G KNBS Gali2NBFNRy (¢ 20 GA
and July2009. The project teamposted regular office hours aach location and on the Rapid Transit

website, and used sidewalk signs to encourage dnogsitors.

In February and March 2011, public consultatieas undertakerio seek views on rapid transit options.
Seven public information centres were held &agegic locations across the region together witur

mall evens. Well over 1,000 people attended the PCCs and information booths, and over 700 submitted
written comments via comment sheets, the website, email, fax and letters.

In April 2011, a prelimary preferred rapid transit implementation optiomas identified Through April
and May 2011ten public information centresvere heldto seek public input to the preliminary
preferred rapid transit option As part of the comprehensive consultation p@og, four mall events and
two public input meetings were also hosted by the Regidbgainmore than1,000 people attended the
PCCs and information booths, ambre than1,000 submitted written comments via comment sheets,
the website, email, fax and letts.
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In January 2012, the Region held three public consultation centres as part of the Transit Project
Assessment Proces$he informal drogn format of the PCCs allowetthe 259 attendees to view
information on display boards and discuss the project wimbers of theproject team The purpose

of the PCCs was to present the RT project, explain the study process, identify potential effects and
proposed mitigation measures, and seek additional public input. The public was encouraged to provide
comments andprovide contact information to be added to the project mailing list. A total of 89
comments were received from the public during the TPAP, both in written submissions and at the PCCs.
Many respondents were very supportive of the project and encourageichjpfementation, with some
requesting clarification or offering suggestions on project details.

2.7 Consultation with First Nations

Based on information received from Aboriginal Affairs and hNaart Development Canada (AANRGY

the Ministry of Aboriginal ffairs (MAA), two (2) Aboriginal communities were identified as potentially
having interest in the project: Six Nations of the Grand River and Mississaugas of the New Credit. The
Region engaged these Aboriginal communities during both prelimiBAptanning and TPAP phases of

the RT study. This allowed Aboriginal groups to identify interests in the area and provide meaningful
input into the study process.

The Region followed the appropriate process to identify and contact Aboriginal communities with
potential interests in the RT project. Ongoing consultation with the Six Nations of the Grand River and

the Mississauga2 ¥ G KS bSg / NSRAGU CANBRG blradAz2y KIFa RSY2yal
of the RT project. Consultation will continue duringuiiet design phases.

2.8 Contract Award Process

The Region has consideredgectrum of project procurement and delivery options for the LRT project
many of which can be described as pulplitvate partnershipapproachesand selectedDesignBuild
FinanceOpemte-Maintain (DBFOM) as the procurement and delivery optiorsfagel light rail transit,
with a 30year project term for the longerm Finance and Maintain components. With DBFOM, over the
length of the project term, a private company would:

1 Design:complete detailed LRT design drawings and plans;

Build: build LRT;

1 Finance:obtain financing to pay its employees and other costs in advance of the yR€géo
installment payments. The Region would withhold part of the construction payment to the
private conpany and pay it in installments when the contract requirements are met by the
private company over the project term;

1 Operate:manage the dayo-day operations of LRT, including supplying the operators to drive
the light rail vehicles, keeping to the RegKgXxservice schedule; and

9 Maintain: look after LRT repairs and upkeep, including tracks and vehicles.

=

Docs 1345836 Region of Waterloe Rapid Transit Project Business Case 38



With DBFOM, the Region would:

Own the LRT system (rights of way, tracks, vehicles, etc.);

Set LRT fare prices and service schedules;

Be responsibléor customer service and addressing customer issues;

Receive the fare revenue, whichwiolr 2 FFaS{ G KS tréditeyster® T (KS wS3IA2
Be responsible forthe/ii SANI GA2Yy 2 F [comdentiongl Ransit&yStemy ST A 2y QA&
Continue to operate busesvice through Grand River Transit. More bus driversiveilheeded

0SSOl dza S 2 Tapfrév& plarQdekpand thé transit network; and

1 When the project term ends, assume operations and maintenance, or extend the contract of the
current private compay, or find a new private company to operate and maintain the LRT

system.

=A =4 =4 4 -8 4

The Region determined that implementation of the DBFOM option would require the Region to engage
assistance to provide procurement coordination amdnisaction management servicesichretained
Ontario Infrastructure and Lands Corporation (Infrastructure Ontadgjrovide input, guidance and to

take the lead on the project procurement procdassorderto ensure full compliance with provisional
procurement policies and procedures, nopetitive policies, and fair and transparernendering for
capital projects.

3 PROJECT BENEFITS

The Region is set to delive66,000 jobs and grow fronb3,000peopletoday to 729,00y 2031 Rapid
transit can help to facilitate a large proportion ofishlgrowth by providing @apid transit system in the
urban centres of Cambridge, Kitchener and Waterloo.thiékey to delivering the growth capacity that
the Region needs, while helping to ensure that the quality of life and economic prosperity imimen
and enhanced.

Rapid transit willserve millions of trips annually, and has been designed to benefit the maximum

number of people. It will stimulate intensification, particularly in the Central Transit Corridor, while
providing greater transportadin choice to theRSIA 2y Q4 NBAARSYy (GaX odzaAySaasSse
withinand amongthd®S I A 2y Q& YIF 22 NJ dzNB Iy | NBIl 4 ¢

3.1 Demonstration of Project Benefits

¢tKS wS3IA2yQa NILAR GNIryaird AyAGAFGADBS gkofedts || OKA S¢
identified by the Government of Canada in tReoject Description Requirements for Public Transit

Projects The rapid transit project will increase transit ridership, reduce emissions of air pollutants and
greenhouse gases, and improve mobilégpd accessibility resulting in economic growth, a cleaner
environment and a stronger, more prosperous regional commufiitye benefits in this section are

calculated based on 1.2 million vehicle kilometres travelled.
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Rapid transit will advance the goalsibK St NBmwih/P@Sfor dhe Greater Golden Horsestide

Plan designates downtown Cambridge, downtown Kitchener and uptown Waterloo as urban growth
centres, where much of the anticipated future population and employment growth will be directed, and

calls for the development of a rapid transit system to connect the identified urban growth centres to the
larger provincial transportation network.

Building and widening roads alone is not a practical or affordable solution to meet the anticipated
demand ontheRSIA 2y Q& GNI YALRNIIFIGAZ2Y &a8dadiSYd wlkLAR NIy
aid in preventing even greater levels of congestion in the future by providing greater transportation

choice. In addition, rapid transit will help focus resitdal and commercial development around rapid

transit stops This will help the Region to achieve Provincial and Regional targets for increased re
urbanization, and for the protection of agricultural and sensitive environmental areas against urban
population and expansion pressure.

3.1.1 Reduced Congestion

¢CKS NBIA2yQa (NI yaLRNIlIGA2y &deadSY Aa |t NBIFRe Of
include:

w growing congestion, which is increasingly affecting the ability to provide reliable, competitive
transit serviceLong transit travetimes translate to annual operating costs because additional
buses are required to maintain service frequency;

w economic disruption from congestion and overall difficulty of accessibility within the
community. For examplen-calltravel times for ambulances in the three cities have increased
considerably in the last decade While some of the increase is because of building
intensification, most is caused by increased traffic congestion. The Region is preserkilyg
with first responders teensure reliability and consistency in their response times along the rapid
transit corridor

w impacts on the environment. Within Waterloo Region, a significant percentage of pollutants and
emissions are associated with road traffic ar@hsport as well as idling, indicating that poor air
quality is not solely about tradsoundary pollution. In fact, for some pollutants, transportation
is the largest single source of air emissions such as some smog precursors and carbon dioxide
(primarily greenhouse gas). Traffic emissions often dominate air pollution levels within 50 to 200
metres from major roads and highways;

w impacts on public health. Deteriorating air quality impacts respiratory and cardiovascular health
(especially for those with dsina, heart disease and diabetes), can lead to adverse pregnhancy
outcomes, and impedes healthy lung development in childaerat

w increasing personal and societal costs of transportation and mobility within the community.
Commuting times can affect the amauwf time that is available for extracurricular activities for
children, for recreation/rejuvenation time after work, for community involvement activities, and
for family time. Research indicates that time spent alone in cars translates directly int® af los
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social capital. Overall civic involvement declines in a community as the average commuting time
of its citizens rises.

¢CKS G2GFf ydzYoSNI 2F (GNARLA 2y GKS NBIA2YyQFpedl NI y & LI2
cent by 2031 placing een more demands on the transportation system.

If the region continues with current trends of auto use, the road network will need to expaathdayt

500 additional lan&ilometresacross tle Regiorby 2031to maintain an acceptable level of service. The
current scenario fundamentally fosters urban sprawl where road network expansion and auto travel are
necessary outcomes of accommodating growth through the development of traditional urban
transportation infrastructure.

The rapid transit project is theeatrepieceof an expanded transit network solution that will shift a
substantial amount of future travel to transit. Achieving the transit ridership targets will not eliminate
the need for road improvements, but will reduce the amount of road constructiequired to
accommodate future travel demandgless than 30hew lane kilometres will be requireés opposed

to 500lane kilometres- provided that transit ridership targets are meékhisis a total savings of $500
million. Moreover, rapid transit wilfacilitate improved travel conditions via reducédure travel times,

lower travel costs, improved journey quality, and improved reliability. The net effect is a change in
patterns of accessibility, extending the distances that people will be preparédhvel, reducing the
costs of existing travel, and easing the movement of people and goods in the region.

3.1.2 Increased Transit Ridership

The Regional transportation model was used to forecast ridership for a range of rapid transit system
alternatives (e.g. w¢ X [we¢X YR O2Y0oAylL A2y 2F (KSaS (SOKy2f¢
scenario, which assumes gradual expansion of the existing iXpress bus service over the next 20 years.
The findings indicate that the introduction of rapid transit in tlegion will nearly triple transit ridership

along the Central Transit Corridor.

Figure P shows that the proposed rapid transit system will have expeetetualpassenger boardings

of 7.5 millionin 2016 and15 millionin the year 2031. The comparabligures for the corridor, without
the project, are3.3 millionin 2016and5.7 millionin 2031.
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Figurel2: Forecast Annual Boardings

m 2016
m 2031

Theexpected ridership on the rapid transit system compares favourably with a number of ytbtems
already in place in mediwsize urban centres in North American centres such as Edmonton,
Sacamento, St. Louis, Salt Lake City, Baltimore, and Phoenix.

The introduction of rapid transit will attract new users through increased travel speedkerhig
frequency of service, greater reliability and enhanced passenger comfort and convenience. Improved
consistency in transit service in the Central Transit Corridor will result in a significant modal shift to
transit.

With rapid transit, increased riddnip will result in a lower operating cost per passenger trip and a range
of other socieeconomic benefits, including reduced vehicle operating costs (based on the reduction in
vehicle kilometres travelled), reduction in the number of traffic accidentsot@ated with transfer of
travel to a safer mode), and a range of other benefits.

3.1.3 Reduced Emissions

Transportation is one of the largest sources of air pollution in Canada and is also responsible for about

50 per cent of personal greenhouse gas emissidusording to the Canadian Urban Transit Association,

dzNB 'y LI 2aaSy3aSNJ G4NI 9SSt Ol dzaSa SA3IKG LISNI OSyd 27F /
transit operations cause less than 0.3 per cent. Tliggubstantial potential for public trandid reduce

national greenhouse gas emissions by shifting travel from the sowglepant vehicle to a more
sustainable form of transportation.

The Region ofWaterloo rapid tansit project will result in a substantial reduction in greenhouse gas
(GhG)emissions and othempollutants. Greenhouse gaamissions are expected to reduce by shifting
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travel from cars to rapidransit. In2014, greenhouse gas emissiq@]) are forecast to be reduced by

9,085 tonnes of C{equivalent amually, rising to more than 1330 tonnes annually by 203Ih terms

of other pollutants, the project is anticipated to reduce Criteria Air Contaminants associated with road
traffic in the Region. Greenhouse gas emissions and Criteria Air Contaminant emissions were forecast as
part of TransCAD modelling. The annual reductions in Criteria Air Contaminants associated with the
project areshown in Figure 1,3or the two forecast years.

Figurel3: Annual Reduction iEmissiongtonnes)

Emission 2016 | 2031
CarbonMonoxide 80 200
Volatile Organic Compoun| 15 25
Nitrogen Oxide 25 50
Particulate Matter 60 130

The environmental impact of the rapid transit project in terms of reducing greenhouse gases (GhGs) and
critical air contaminant (CAC) emissions was evatliah monetary terms for the project analysis
period.

GhG Emission SavingsThe emission reductions were estimated for the years 2868 2031, and
assuming a linear change through theyatar (20162046)analysis period, the values for 2017 and 2046
were developed.The volume of GhG emission reductions is reported in tonnes per year for a typical
year (2031). The monetary value of the GhG emission reductions was calculated usirftigranpearalue

of $37 per tonne, calculated by Transport Canada andrtegddn Estimating the Costs of Greenhouse
Gas Emissions frofitansportation (Transport Canada, 2007).

Criteria Air Contaminants (CAC) Emission SagngaC emissions were an output of the ridership
forecasting model and monetized using a per tonne aoit. The CAC emissions westimated for the

years 2016 and 2031, and assuming a linear change through tgea8(20162046) analysis period,

the values for 2017 and 2046 were developdthe CAC emissions calculated by the model included
carbon monoxié (CO), volatile organic compounds (VOC), nitrous oxides (NOXx), sulphur oxides (SOXx),
and particulate matter (PM). The CAC emission unit values were taken from Evaluating the Total Cost of
Air Pollution due to Transportation in Canada (Transport Cana@a)20sing the value for Ontario.

The project results in a net reduction in emissions as a result of the project. As shown inlBighe

rapid transit project will result in an emission reduction benefi$df5 million in 203hnd it keeps going
up at asteady rate.
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Figurel4: Emission Reduction Benefits Resulting from the Project
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3.14 Health Care Savings

In order to assess the benefits to society through the implementatibthe rapid transit system in
Waterloo, a potatial reduction in the number of hospital adreisns and reduction in economic
damages were also estimated. These metrics were quantified under the Social and Community Benefits
Account:

1. Savingto the health care systemmeasured in terms of Hospiteaisits avoided; and
2. Estimation of Economic impact due to poor air quality.

Theunderlying premisedr calculating the impact othe health cae systemis that poor air quality and
smogc¢ caused in part by vehicle exhaugsinay potentially result inncreased hospital admissions, heart
attacks and strokes, respiratory illnesses and premature deaths particularly in urban areas. The Ontario
Medical Association has estimated the number of hospital visits due to poor air quality for the Region of
Waterloo for the years 2005 and 2026. The metric estimated the reduced number of hospital visits
required as a result of the proposed transit system.

Thecore assumption for estimation of this metric was that reduction in GhG and CAC emissions would
potentiallyresult in improved air quality and hence reduce the health impact of air pollution. This in turn
couldreduce the number of hospital admissions. The following is the process for quantifying the impact
of improved air quality associated with the projecesarios in reduction of hospital visits:

1. A 2005 report entitled The lliness Cost of Air Pollution (ICAP) by the Ontario Medical Association
(OMA) provided the background data for estimating the health impact associated with air pollution
exposure in lhe Region of Waterloo. According to the ICAP report, hospital admissions attributable to
poor air quality (increased PM2.5, CO, SO2, No2 and O3) were estimated to increase from 656 in year
2005 to 939 in year 2026.

2. On the basis of step 1, the numbdrhmspital admissions due to poor air qualitytive businessas
usual(BU)scenario was estimated for the study period.
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3. The share ofthe transportation sectorimpactson air qualitywas calculated According to the air
pollutant emissions statistider Ontario, approximately 59% of the CAC emissions were attributable to
the transportation sector. Alsoof the total mobile sources of air contaminants, light vehicles were
responsible for 29% of the pollution. Applying these shares to the projectedtabagmissions for the
period of analysis established the baseline data of hospital admissions attributable to light vehicles.

4. The reduction of air pollution due to the project scenawas calculatedThis estimate was calculated

as a share of redtion in emissios as estimated for the project scenarios. In order to estimate the
reduction of air pollution in the project scenario, reduction factors were estimated as a share of CAC
emissions in each project scenario as compared to thes@&nario Apgying these reduction factors

the number of hospital admissions due to improved air quality wasneséid for all project scenarios;

thus providing an estimate of reduction of hospital admissions.

The process for quantifying the impact of improved aiality associated with the project resulting in
reduction in economic damags as follows:

1. A 2005 report entitled The lliness Cost of Air Pollution (ICAP) by the Ontario Medical Association
(OMA) provided the background data for estimating the ecoimodamage associated with air pollution
exposure in the Region of Waterloo. The ICAP report included estimates of economic damages in the
summary for 2005, 2015 and 2026 in constant 2003 dollars foRt#gion ofWaterloo asshownbelow:

Figurel5: Economic Damages for Region of Waterloo

2005 2015 2026
Lost Productivity $16,009,700 $17,035,000 $19,486,900
Healthcare Costs $19,894,200 $21,990,400 $26,563,000
Pain and Sufferings $22,441,300 $24,477,800 $29,255,200
Loss of life $224,411,600 $288,951,100 $382,458,800
Total $282,756,800 $352,454,300 $457,763,900

2. On the basis of step 1, the economic damagelferRegion of Waterlodue to poor air quality itthe
BU scenario was estimated for the study period.

3. The next stp was to calculate the share of transportation seétopactson air quality. According to

the air pollutant emissions statistics for Ontario, approximately 59% of the CAC emissions were
attributable to the transportation sectorAlsqg of the total mobik sources of air contaminants, light
vehicles were responsible for 29% of the pollution. Applying these shares to the projected hospital
admissions for the period of analysis established the baseline data for economic damage attributable to
light vehicles.
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4. The reduction of air pollution due to the project scenarioalculated as a share of reduction in
emissiors as estimated for the project scenarijosas calculatedin order to estimate the reduction of
air pollution in the project scenario, reductidactors were estimated as a share of CAC emissions in
each project scenario as compared to the BU case. Applying these reduction, fdmtaeduction of
economic damage due to improved air quality wasreated for the project scenariohtis providingan
estimate of reduction of economic damage.

These savings are estimattmlbe approximately$830,000in year 2031

A number of the metrics are interlinked with others in the same or other accounts within this analysis.
CAC and GhG is captured as a sinisreduction benefit under Environmental Benefits that accrues as a
result of the reduced auto traveEconomic damage is also derived from reduction in CAC and GhG.
Hence, combining user benefits may imply double counting of benefit® monetary beneis
evaluation wascarried out with care and caution in order to avoid doubtrinting the benefits by
summing those that are already captured elsewhere.

3.1.5 Improved Mobility

The rapid transit route has been designed to serve major trip generators thromighe region,
including:
w Conestoga Mall;
Research and Technology Park;
University of Waterloo;
Wilfrid Laurier University;
Uptown Waterloo;
Grand River Hospital;
University of Waterloo School of Pharmacy/McMaster School of Medicatellite
campuses
Downtown Kitchener;
Kitchener Market;
Fairview Park Mall;
Cambridge SmartCentres (shopping centre);
Cambridge Centre (shopping centre);
Cambridge YMCA, and
Downtown Cambridge (Galt).

eE e eegeegeeg

E e egegeegeege

By serving major destinations, rapid transit will connect key nodes sutieddniversity of Waterloo

with its main Waterloo campus and the Research and Technology Park, as well as the downtown
Kitchener Health Sciences campus and the downtown Cambridge School of Architecture. As a result, the
intellectual sector can connect meireadily to the business core, providing increased access to cultural,
commercial and residential opportunities. The rapid transit design will accommodate those who have a
disability or are mobilitympaired (for example, by using lefloor vehicles and tep-free access at
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stops). The increased mobility and accessibility made available by the rapid transit system will make the
central transit corridor an attractive place to locate for both businesses and residents, fostering business

investmentandcontribz A y3 (G2 (G4KS NBIA2yQa SO02y2YAO IANRSUIKOD

People will also be able to access an expanded pool of resources and facilities via rapid transit. This will
relate not only to a range of new employment and training opportunities, but also to services such as
nurseies, community facilities, places of worship, health centres and retail in addition to leisure
facilities, local events and activities, gyms, parks and open spaces.

Improved travel conditions will be achieved via reduced journey times, reduced joursts; toproved
journey quality, and improved journey reliability. The net effect is a change in patterns of accessibility,
extending the distances people will be prepared to travel, reducing the costs of existing travel, and
easing the movement of goods. dhiravel time savings for transit users will require some capacity
reductions for auto users, impacting travel time for auto users.

The rapid transit project will produce extensive travel time savings for transit passengers. The travel
time savings forransit passengers are forecastl,130 minutes in the AM peak hoimr 2016, anc30,

471 minutes in the AM peak hour in 2031, for transit passengérs. translates to roughly 1.5 million
hours saved in 2031, for transit passengers.

Figure 16 shows thizavel time savings for transit and auto usefke rapid transit project will result in

a consumer benefit valuef $24.8 million for transit users in 2031. However, there is an increase travel
time for auto users resulting in a reduction to consumer Haaeof $10 million. As a result, the net
consumer benefits for the project are estimated at $14.7 miliiog031.

Figurel6: Travel Time Savings Resulting from the Project
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3.1.6 Prosperous Community

Our cities are the engined prosperity and economic growth, and effective, efficient transportation is
FYy AYLRNIFYyG FEFEOG2NI AY LINRPGARAY3I || O2YLISGAGAGS
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been one of the strongest in Canada. Waterloo Region possesses a promiaballygecognized high
technology cluster of more than 400 firpes significant insurance and services sedioree outstanding
postsecondary institutions (University of Waterloo, W&l Laurier University and Conestoga College)

and globallyoriented think tanks (the Perimeter Institute for Theoretical Physics, the Centre for
International Governance Innovation (CIGI), and the Academic Council on United Nations System).
Strategic investment in rapid transit will provide significant opportunities to arage and stimulate
additional economic productivity locally that will have lasting and {@mgh economic impacts on the
provincial and national economies.

The existing resident and working populations who underpinRBeEa A 2 y Qa S O2y2Yhlp aGNBy
dependent on an efficient and effective transport network that is ableansportthe workforce across

the Region and beyond. Investment in tRS3AA 2y Qa4 (NI yalLI2 NI Ay FNI adNUzO
Corridor is therefore critical. Inadequate invent in public transport infrastructure will compromise
theRSIAA2Yy Qa | GGONF OGADBSYSaa -bhsid eBoyiohieiFthelcduGry.t S RAY3I Y

Access to and affordability of transport is a significant factor in connecting people to job opportunities.
Rapid transit will deliver both employer and employee benefits:
W employers will generally have improved access to an expanded pool of labour; and
w residents in areas previously inaccessible by public transit will be able to access more
employment opportuniies.
Rapid transit will contribute to the creation of new jobs or increased employment through:
w jobs associated with constructing, operating and maintaining the rapid transit system;
w jobs arising as a result of the improved travel conditions; and
w access byemployees to jobs that were previously inaccessible by public transit and access by
employers to a suitable workforce living within acceptable travel times and costs.

Using standard economic impact modellifigput-output modelling), the multiple accotirevaluation
estimated that the areas surrounding ttstops will support more thar20,000 new residents and more
than 13,000 new jobscompared toanticipated development patterns without rapid transit in place. In
addition, the construction of the projeavill generateclose to 6,00(personyears of direct, indirect and
imputed employment by 203ih Ontaria The total economic impactsy 2031(including direct, indirect
and induced) of th&kegion ofWaterloo rapid transit project are estimated Figure 7.

Figurel?: Total Economic Impacts

Region Ontario Total
Total Gross Domestic Product $381.0 million | $145.5 million | $526.5 million
Total Labour Income $272.0 million | $98.0 million | $370.0 million
Total Employment (Jobs) 4,257 1,553 5,810
Total Direct Taxes (Federal, Provincial, Municipal)| $135.8 million | $14.8 million | $150.6 million
Total Comprehensive Taxes (including direct | $192.1 million | $60.3 million | $252.4 million
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induced impacts on Federal, Provincial, Municipal

3.1.7 Reurbanization and Intensification

Rapid transiwill be a significant catalyst for achievingugbanization and economic and demographic
intensification. Rapid transit will impact land access, image, value and desirability. This in turn will help
transform and rebrand areas along its route, with positive ripple effects spreading into the wider
suburban areas of Cambridge, Kitchener and Waterloo.

The prospect of future rapid transit is already affecting real estate irRdggon. Theproject teamhas
received inquiries from real estate offices and investors as to the location and status of futlspiRT
Based on 2011report by the Real Estate Investment Network, the Canadian Broadcasting Corporation
identified the KitcheneiWaterloo-Cambridge areasone ofthe top five regiors in Ontario in which to
invest in real estatethis isconfirmedby the total value of building permits issuegieh 2010, the value of
issuedbuilding permits in the Waterloo regiorwas $1.5 billion, an increase of 68 per céwim 2009
values and was the highest value ever recorded inRbgion. In addition, 29 per cent of the residential
units and 36 per cent of the nemsidential floor space in th&gion were constructed within 800
metres of future rapid transit stationraas.

Reurbanization supports the development of social capital by affecting commuting modes and times.
Studies show that the amount of vehicular travel, both in the number of trips and in the distance
travelled, is affected by the design of the buihvironment. Without strong transportation demand
management, increased density could result in higher concentrations of traffic and congestion in close
proximity to residential areas. Fortunately, rapid transit offers the combination of reducing vehicle
usage while encouraging intensification.

¢tKS ¢gle (GKFG ¢S LKeaAaAoOlffe RSaA3dYy YR o0dzAt R 2 dzNJ (
KSIfdKe o0SKIFE@A2dz2NE YR KSyOS dzf GAYF(iSte& RSUGUSNN¥AYS
is one thatrecognizes the interplay between people and their surroundings and takes steps to modify

the environment in ways that make healthy options easier and mitigates harmful outcomes. Research
suggests that neighbourhoods with higher densities, mixed uses aigghificant amount of public space

bring people into the streets and foster the development of community trust that translates into social

capital. The more places to which residents are able to walk, the higher the level of social capital in the
neighbouhood will be.

Pedestrianfriendly reighbourhoodssupport ahealthier lifestyle by encouragingeopleto walk as part

of their regular daily activities. Atudy conducted by theRegion of Waterloo compared differences in
physical activity, diet and healfhrom innercity neighbourhoods and suburban neighbourhoods found a
strong link between time spent driving and obesity: more time spent in the car translates to a greater
chance of being obese.
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Intensification and redevelopment resulting from rapid transi expected to shape urban form in a

more efficient manner and thereby avoid, delay or minimize the expansion of urban areas into the
NEIA2YyQa @ fdzr 6t S I IANA Odz (Wanetob RegiGnyh@sisolie \ofvilgeymbdt € | Y F
productive agricultral lands not only in Ontario, but in the country. These agricultural lands support a

diverse and productive agricultural sector that creates jobs and promotes economic vitality. They are

also an integral part of the environment and a key element of athgakgional community. By acting

as a catalyst for reirbanization, rapid transit will also help direct future development away from the

Waterloo Moraine and other precious ground water recharge areas surrounding the north, west and

south sides of the reg2 Yy Q&8 GKNBS YI 22N OAlASad ¢KSaS NBOKF NHS
GKFG LINBOGARS | LIINBEAYLEFGSt @ (KNBS-wdeddupply. Prodectirgy T G KS
these valuable recharge and agricultural areas from development i©¢trifi (2 (KSterliB3IA 2y Q:
health and economic prosperity.

3.1.8 Improved Public Safety and Security

Strategic investment in transit through the implementation of rapid transit will improve public safety
and security.

According to the Canadian Urban Trasssociation, motor vehicle crashes kill almd£00 Canadians

each year nearly half of all accidental deathis and are the most common cause of death for people
under the age of 35. Another 220,000 are injured each year by car crashes, whithecbsalth care
system at least $10 billion annually. Transit contributes to road safety in our cities by being the safest
mode of urban transportation. The risk of fatality for a car passenger is 20 times higher than for a transit
passenger making the sammpt

For rapid transit in particular, fixed rail operation reduces vehicle conflicts resulting from transit driver
error, and offers security and comfort during transportation. The dedicasgudway further reduces

the potential for vehicle conflictA single light rail vehicle can remoapproximatelyl190 carsfrom the

road, potentiallymaking neighbourhoods safer for other modes of transportation.

In addition to road safety, the design principles that will be used to integrate rapid tistopisinto the

urban environments along the Central Transit Corridor will allow us to rehabilitatestifeet side

pedestrian environment, thereby enhancing the safety and security for pedestrians and residents.
Increased pedestrian activity associated with tieps g A f £  LINE GA RS | RRAGAZ2Y I &
which helps create vibrant and safe places to live. While walking or using transit, passengers have a
chance to interact with one another, creating a stronger community and greater sense of security.
Implementation will include improved pedestrian signage, lighting, crossing facilities and walkway
surfaces, all aimed at improving the pedestrian experience in general and pedestrian access to stops in
particular.
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3.1.9 Cost- Benefit Analysis

In addition to theMultiple Account Evaluation, a traditional cdstnefit analysis was created in order to
comply with the current Provincial and Federal requirements for receiving funding. The results of the
costbenefit analysis indicated a benefit/cost ratio of 0.77 gsinvalue of time of 13 $/hr and a net

present value percentage of 5. A summary of the results can be viewed in Figure 18. A memo describing
the analysis undertaken is appended.

Figurel8: Benefit¢ Cost Ratio

Results Analysis 2013  Analysis 2013
Value of time ($/hr) 13.00 13.00
NPV (%) 5% 10%
Total Capital and Operating Costs $727,412,580 $532,284,784
Total User Benefits $530,999,830 $196,651,824
Total Environmental Benefits $16,415,711 $6,564 615
Benefit/Cost Ratio 0.75 0.38

Additional Scenario Reduction in Economic Damage due to Health Sector
Benefits

Total Reduction in Economic
Damage $9.420,010 $3,586,356

Benefit'Cost Ratio
(with reduction in Economic

Damage) 0.77 0.39

4 RISK MITIGATION

4.1 Risks and Mitigation

Ly LEXFYYyAy3a yR SESOdziAy3a | O02YLX SE dzy RSNI I 1 Ay 3

to take into account the risk exposure to the Region as well as its stakeholders throughout the process
G2 YIFEAYAT $ charfd for lsik& S S@iinthimize potential negative impacts. Section 4.1
examines the key risks inherent in the rapid transit project and how they may be addressed or mitigated
through different business/delivery models.

41.1 Identification of Risks

In the fall of 2008, theproject teamassessed the key risks inherent in the project and explored the role
that the private sector may play in assisting the Region in managing or mitigating some of the risks. The
Region held a risk assessment workshop with a segemup of participants who have experience in
implementing public transit projects using various forms of putticate partnership (P3). The group
explored risks in the following categories:
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w project planning and budget risks, including route alignmesthp location, station area
planning, land use policies, EA findings and approvals, funding commitment and confidence in
capital budget;

w property acquisition, purchase and road allowance risks, including expropriation, purchase price
fluctuation, negotiatel price and road allowance widths;

w infrastructure design and technology specification risks, including safety, equipment
functionality, signalling and integration risks;

w procurement and construction risks, including contracting, completion, budgeting and
scheduling risks;

w operations risks, including performance reliability, customer satisfaction, demand, revenue and
operating expenses risks;

w maintenance risks, including performance reliability, safety and lifecycle risks; and

W ownership and concession mareagent risks, including liability and transaction risks.

The risks can be further categorized based on the lifecycle of the rapid transit project from planning to
implementation to ongoing operation. Thoject teamhas identified, assessed, and eithesoéved or

put plans in place to manage many of the risks related to planning such as technology selection, route
alignment and overall feasibility. Based on the data available thus far, the selected technology and route
alignment have appropriately addre=sthe issues related to infrastructure design and technology.

As the rapid transit project proceeds to implementation and ongoing operation, the other risks will
0502YS Y2NBE ONRGAOFE (2 pibjgdhteandhtR iBehtidad Qnil ss@sek8 thdsd f  a dzO
risks and examined various business models for their effectiveness in addressing and mitigating these
risks.

41.2 Risk Assessment

In evaluating the risks to the rapid transit project, the Region has set out to clearly articulate, from the
Regio2d LISNRLISOGADSS |y FLILINBLINARFGS YSFadaNBE 2F adzO(
stakeholders. The most serious risks in this context are those that would potentially jeopardize the
delivery of a successful project and the expected value ¢octtmmunity. These risks vary from stage to

stage during the development of the project.

¢CKS FLIINRFOK (G2 Nral FaasSaayvySyid SyLX2@8SR F2NJ GKS
an analysis of therobability of a risk occurring and the senity of the consequence when the risk does

occur. For example, a highly likely risk with negligible consequence such as construction cost increases
could be managed through transferring the risk to a third party who is in a better position than the
Regionto reduce the risk likelihood. On the other hand, an unlikely risk with serious consequence such

as failing to secure capital funding for the project is perhaps best handled by the Region instead of any
other entity.
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Figurel9: Risk Identification, Assasnent, Allocation, and Mitigation Matrix
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4.1.3 Planning Phase

The planning phase did not identify any significant design, environmental or planning risks that would
prevent the project from proceeding to the next phase of implementati®s such,lie Regiorreceived
approval for the Transit Project Assessment from the MinistrshefEnvironmentwith no conditions of
approval

4.1.4 Implementation Phase

The implementation phase involves work along the alignment of the rapid transit project, including
design, consuction and testing ofapidway, stops and véiicles. At this stagdinancialrisks associated
with this phase are thenpacts of budget and/or schedule overruns

To examine the implementation phase of the rapid transit project, ghgject teamconsideed risk in

the context of the following major physical components: the alignmewoimbination of existing rail
corridors and oroad), the vehicles (technologies and designs), thieps (planned for major
commercial, institutional, employment, and residith nodes) and the facilities (maintenance, repair
and inspection yards). These same components are also relevant apénationsphase; for example,

the selection of vehicles will have an impact on operating reliability, lifecycle costs and operating
expenses. Risks related to the operation of the rapid transit project are discussed in Section 4.1.5.
Section 4.1.4 focuses on the capital portion of the project.

4141 Alignment

The rapid transialignmentuses a combination of existing rail corridoeshd on-road alignments. This

will require some property acquisition through expropriation, which exposes the Region to a financial
risk in the event of land assembly costs that are higher than planned, or of unforeseen legal
entanglements. Theroject teamhas ircluded financial contingencies to account for this assembly risk.
Extensive due diligence through sequential processes of further refinements of the design will ensure
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mitigation of desigrrelated risks for theapidway and structures. Signal systems bewogtemplated

are based on reliable and tested technology that will comply with all Canadian standards and legislation.
No major environmental impact is expected to cause any significant negative consequence on the rapid
transit project as a result of theontemplated alignment.

41.4.2 Vehicles

The contemplated vehicular technology is a {fb@or light rail vehicle, which is a proven and tested
technology that can be procured from a weHtablished producer. Manufacturer warranties and
supplier agreements wilhitigate vehicle performance specification risk. Tgreject teamcarried out
significant study and analysis during the planning phase of the initiative and does not consider vehicle
performance risk to be materiaRisk associated with vehicle operatioard maintenance will be
transferred to the DBFOM consortium.

4143 Stops

The planning process identifiesiop locations based on the criteria set out in Section 1.3.1.2. The design
of the stops like the vehicles being visible in nature, forms an important & the rapid transit
LINE2SO00GQa OoNlYR® 5SaAdy IyR O2yadNHzOGA2Y NRA] oAf

41.4.4 Facilities

The facilities as well as the maintenance procedures are important in ensuring the safety of the tracks,
vehicles andstopsas the means of delivering the rapid transit service to the region. At the same time,

the functioning of the facilities as determined by the design and the construction needs to place safety

as a high priority. Maintenance work is often compkxd involves multiple disciplines; therefore,
significant emphasis in the planning phase is placed on ensuring that appropriate protocols, designs and
structures are put in place to mitigate the impacts of associated risk. Furtherrbgrgjrtue of the

DB-OM project procurement procesa private operator (DBFOM consortiumWwill manage this

component of the work with the result that risks will be allocated to the party best positioned to
YIFEYylF3S KS AYKSNByYyd NRA1 & 8yFemsnthiktghanced Ay GKS o6dzaAyS

No new or untested maintenance facilities or equipment designs are contemplated and the
performance criteria for the planned facilities and maintenance equipment will follow conventional
safety and efficiency standards. No major faeiitrisks have been identified that could be expected to
result in a material negative consequence on the rapid transit project.

415 Operations Phase

Once the rapid transit project is built and ready for operations, the project enters into the operations
phas and encounters a new set of risks. Again, safety related risks are of the utmost importance. The
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planning for this phase of the initiative will ensure that appropriate performance specifications are in
place such that the safety and security requiremenitshe system are mefThesafety standards will be
established by the performance specifications and will be in conformity with Canadian safety and
security protocols and legislation.

The risks during the operations phase can be categorized into thelated to performance (e.g.,
reliability, punctuality, comfort, customer service) and financial (e.g., revenue, ridership, operating
costs, maintenance costs). While the consequences of the perforrateted risks would probably not
lead to much more thn inconvenience, the credibility and reputation of the rapid transit project is
dependent on its performance. Much of the value expected by the stakeholders is related to
performance. Therefore, the Regi@ill ensure that performance standards are stiycadhered to with

an appropriate reward/penalty system for enforcement.

The financial risks during the operations phase could potentially seriously impede the delivery of the
project to the stakeholdersThe likelihood of the financial risks is also tigkly high because of the
uncertainty associated with the current econoniyis critical for the Region to ensure that the rapid
transit project remains financially feasible throughout the operations phase.

Many of the financial risks are related tdershipg the higher the ridership, the higher the revenue, the
less pressure on the overall financial situation for the rapid transit project. However, revenue is also
dependent on the fare policy, which in most cases has an inverse relationship witkhiftle generally
speakingthe higher the fare, the lower the ridership. The fare policy needs to be grounded in
affordability for the community and for attracting new riders while balancing the need to recover as
much as of the costs as possible. Furteeenario and sensitivity analysis of the financiaHomna for

the rapid transit project is necessary to determine the potential likelihood and impact of the financial
risks to the Region.

4.1.6 Funding andrinancing

Financial risks as related to capital lgeting, procurement and scheduling could have a potentially
serious impact on the rapid transit project. The two major factors that could impact this initiative are the
Federal andProvinciafunding agreements, and the availability of financing for pevegctor partners in

a P3 arrangement.

On June 28, 2010, the Province of Ontario announced an investment of $300 million towards the capital
cost of constructing a rapid transit system in Waterloo Region. On September 2, 2010, the Government
of Canada amounced that it will provide on¢hird of eligible costs, up to $265 million, to support the
construction of the Region's rapid transit project. The capital cost of the recommended rapid transit
implementation option is estimated to be $818 million, in120dollars. The Federal and Provincial
Fdzy RAYy3 F2N GKA& 2LIA2Yy ¢2dd R 6S bPpcp YAftAZ2Yy o
approved by Regional Council on June 15, 2011.
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In February 2012, Regional Council approved a Dd&RigdFinance-OperateMaintain (DBFOM)
procurement and delivery method. Amrt of this process th&®egion received seven responses to the
rapid transit project Request for Qualifications. All seven responses were evaluated based on numerous
criteria, including thefinance (F) component of the DBFOM, and all submissions were found to have
ample financial strengtdemonstrating the ability to reach financial close

A significant external risk is inflationary cost increases, either due to general inflationary cosditi

the broader economy, or specific cost increases in construction materials, transportation equipment, or
related sectors.The risk exists of more inflationary conditions in coming yeassa result of the
anticipated economic recoveryHowever, costestimates were developed usingconservative
assumptions for the future construction period based on recamdjor capital projects within the
Greater Toronto and Hamilton area.
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5.1

MINIMUM FEDERAL REQUIREMENTS

Accessibility

The rapid transit project envisisnlowfloor and/or kneeling LRT and aBRT vehicle technology that is
fully accessible for persons with disabilities. Construction ofstie@swill, wherever possible, be fully
accessible and meet the requirements of the Canadian Standards Associationcdkd@mndard
Accessible Design for the Built Environment (CAN/CSA-@B5br new constructiorand Accessibility

for Ontarians with Disabilities Act

5.2

P3 Approach

A number of procurement and delivery options for the light rail transit (LRT) projeet iggiewed,
including:

T

=A =4 =4 =4 =4

DesignBid-Build (DBB);

DesigrBuild (DB);

DesigrBuildfinance (DBF;
DesignBuild-OperateMaintain (DBOM);
DesignBuild-FinanceMaintain (DBFM); and
DesignBuildFinanceOperateMaintain (DBFOM).

The risks and benefits assated with the various optiongere considered and evaluateBased on this
review, Regional Council approvedR@esigrBuildFinanceOperateMaintain (DBFOMprocessas the
recommended procurement and delivery optiohhe Region determined that implemenitzn of the
DBFOM option would require the Region to engage assistance to provide procurement coordination and
transa¢ion management services andetained Ontario Infrastructure and Lands Corporation
(Infrastructure OntarioXo provide input, guidance antb take the lead on the project procurement
process in order to ensure full compliance with provisional procurement policies and procedures,
competitive policies, and fair and transparent tendering for capital projects.
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Appendix A: Cost, Benefit Analyss Memo
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