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EXECUTIVE SUMMARY 

This study advances the development of the City of Vancouver’s Downtown Streetcar, a system 
that is intended to complement other transportation modes in the downtown and False Creek areas, 
serving commuters, tourists and recreational trips. ·The primary purpose of the Downtown Streetcar 
is to link a number of activity centres in the downtown area such as Granville Island, Southeast 
False Creek, Chinatown, Yaletown, Gastown, and Stanley Park. 

This study updates the previous work based on new developments that have taken place since, and 
refines the alignment, stations, ridership, revenue and cost estimates for the first phase. 

Background 

Over the past decade, the City has 
been proactively pursuing this 
vision by studying needs, options, 
costs, benefits, and impacts, while 
at the same time realigning the 
vision with the significant 
enhancements and revitalization 
that downtown Vancouver itself 
has experienced. An historic 
demonstration line from Granville 
Island to Science World began 
operating in 1998. 

The Vancouver Downtown 
Streetcar Study1 (1998) considered 
a wide range of potential 
alignments and route combinations 
and through public consultation 
and technical analysis, identified a 
first streetcar phase from Granville 
Island to Waterfront Station. The 
next phases would extend this 
system west along the Waterfront 
to Stanley Park (Stanley Park 
Extension) and west from the 
Science World area through False 
Creek North into Yaletown (Pacific 
Boulevard Extension)2. The 
Downtown Transportation Study 
(2002) modified the alignment and 
stations slightly (in response to 
local land use changes), defined 
the preferred route, and set the 
stage for this current study. 

                                                      
1 Baker McGarva Hart with SNC-Lavalin and Ward Consulting, for City of Vancouver. 1998 
2 Note: The Stanley Park & Pacific Boulevard Extensions were previously described as the Phase 1 Extension and Phase 2 
respectively. 

 



I B I  G R O U P  F I N A L  R E P O R T  
City of Vancouver 

DOWNTOWN STREETCAR 
DESIGN, LAYOUT & RIDERSHIP STUDY 

 
 

Options and Evaluation 

Building upon the basic alignment defined by the earlier studies, several alignment and station 
location options were defined for each section of Phase 1. These options follow the basic overall 
alignment defined by the project vision, with the variations focusing on track and station platform 
placement within (or adjacent to) the same street corridor, or using a couplet of the original street 
and the next street over.  The options were developed by dividing Phase 1 into six shorter sections: 
Granville Island to Cambie Bridge; Southeast False Creek; Quebec Street (First to Pacific); Quebec 
Street (Pacific to Keefer); Columbia Street; and Gastown. 

The options within the six alignment sections were subjected to a technical evaluation, using the 
following criteria: 

• Streetcar operations and travel times; 
• Capital costs; 
• Traffic impacts; 
• Parking and access to adjacent properties; 
• Bike and pedestrian impacts; 
• Passenger accessibility/station locations; 
• Noise, view, land use and streetscape impacts; and 
• Extendibility and continuity of the streetcar alignment. 

By considering the tradeoffs between the options and how they performed in the evaluation, a 
recommended alignment has been developed. For reference, some of the other options that were 
considered but not recommended include: 

• Options to place the Granville Island station west of Anderson Street (instead of where it 
currently is) were not selected because of greater operating and traffic impacts. All options, 
including the recommended one, include doubling the tracks. 

• An alignment along the north side of First Avenue was not selected because of the potential for 
greater conflict (compared with a dedicated median location) with crossing traffic, affecting 
streetcar travel times due to a greater number of traffic signals. 

• Centre median and split (tracks on both sides of the street) alignments on Quebec Street are 
not recommended due to greater interaction (than an off-street option) with traffic, parking, 
bicycle and pedestrian impacts, as well as potential noise and view impacts. 

• An off-street alignment for both streetcar tracks along Quebec Street north of Pacific was 
considered but dropped due to traffic, parking, and bicycle impacts, and greater challenges 
accessing a proposed streetcar vehicle maintenance site. 

• An early option with one track on Carrall Street had significant traffic and parking issues, and 
was not compatible with the proposed Carrall Street greenway designs. 

• An alignment through Gastown where both tracks would be on Cordova Street has been 
dropped in favour of a couplet. The Cordova-only alignment required the westbound direction to 
travel against traffic, creating traffic signal timing impacts to streetcar travel time and traffic 
operations, and greater parking, pedestrian and bicycle impacts.  

The rest of this summary focuses on the recommended alignment. 

Recommended Phase 1 Alignment and Stations 

The recommended alignment for Phase 1 (Granville to Waterfront) is outlined in the following table 
and plan views are available in the Appendices to this report. The table outlines the major features 
of the 5-km first phase and the locations of the stations (there are thirteen in each direction). 
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Alignment 
Section 

Major Features Stations 

Granville 
Island to 
Cambie 

(Option 1) 

• Segregated double tracks following existing railway corridor, 
between Lamey’s Mill Rd./Charleson Rd. and West 6th Avenue 

• Storage tracks: for historic cars, south of running tracks, next to 
Granville Island station, with crossover east of the station; for 
expansion of modern fleet, at Alder Crossing 

• Grade crossing of Moberly Road, operating as part of 
Moberly/6th intersection 

• Granville Island (east of 
Anderson Street) 

• Sitka Square 

• Moberly Road (east of 
grade crossing) 

• Cambie Street (RAV 
transfer, west of the bridge) 

Southeast 
False Creek 

(Centre 
Running) 

• Alignment in First Avenue corridor, street to be widened in 
Southeast False Creek development  

• Mostly segregated 6.8 m double track section, with 4.5m 
traffic/bike lane and 2.5 m parking south of streetcars; 4.5 m 
traffic/bike lane north – fairly wide sidewalks/landscaping either 
side 

• Traffic only crosses tracks at intersections, left turns across 
tracks only at signals 

• Columbia* (median station) 

• Ontario* (median station) 

* Manitoba and Cook station 
locations are also feasible 

Quebec 
Street 

(West Side) 

• Alignment is on west side of Quebec Street from First Avenue 
to Pacific Boulevard 

• Segregated 7.0 m double track section using westernmost 
existing traffic lane and off-street area (southbound Quebec 
Street becomes 2 through lanes) 

• South of Terminal Avenue, 4.0 m pedestrian/biking area west of 
the tracks, and 1.0 m buffer on east separating it from 
southbound traffic 

• Science World (west side of 
Quebec Street opposite 
museum entrance and 
south of Skytrain guideway) 

 • North of Terminal Avenue, existing parking is west of tracks and 
1.0 m buffer again separates them from southbound traffic 

• Pacific Boulevard realigned northeast into existing triangular 
median area, and narrowed to two lanes, allowing streetcar to 
turn and make perpendicular crossing at Pacific/Quebec signal 

• At intersection, northbound track joins mixed traffic in curb lane 
of Quebec Street; southbound track is segregated with one 
southbound traffic lane and bike lane east of it 

• Pacific Boulevard (west 
side of Quebec Street, 
immediately south of 
intersection with Pacific) 

Pacific to 
Keefer 

(Split) 

• Northbound track in mixed use lane on Quebec Street 

• Southbound track in segregated lane, with sidewalk and 
park/skate park west of the track and bike/traffic lanes east of 
the track 

• 800 Quebec Street maintenance shop and small storage yard, 
under the viaducts between Expo and Union. Yard access from 
south, likely using free right turn area (to be closed) south of 
Prior Street 

• Keefer (curb side stations) 
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Alignment 
Section 

Major Features Stations 

Keefer to 
Cordova 

(Segregated 
SB track) 

• From Keefer to Pender, northbound and southbound tracks in 
mixed use lanes of Columbia Street (traffic is two-way) 

• North of Pender, northbound track in mixed use middle lane 
with lanes on right and left for parking and turns 

• Southbound track from Cordova to Pender in segregated 
guideway (contra-flow to northbound traffic) - westernmost 
(fourth) existing traffic lane converted to streetcar trackway 

• Hastings (platform on new 
transit bulb between SB 
and NB tracks) 

Gastown  

(Cordova 
and Water 
Couplet) 

• Westbound track in north curb lane of Powell Street and Water 
Street, mixed use with traffic – some parallel parking pockets 
on right side of tracks 

• Eastbound track in north curb lane of Cordova Street, possible 
mixed use with traffic (allowing left turns, but may wish to 
segregate from traffic approaching Columbia Street to facilitate 
signal priority for right turn across all traffic into segregated SB 
trackway) 

• Double track median alignment on Cordova between Seymour 
and Richards/Water – exclusive in western two-thirds of block 
because of interim terminus station and placement of crossover 
tracks 

• Carrall – WB at Maple Tree 
Square, EB on Cordova 

• Cambie – EB on Cordova 
between Cambie and 
Abbot, north curb 

• Storyeum – WB on Water 
between Abbot and 
Cambie, north curb 

• Waterfront Station (median 
of Cordova, immediately 
east of Seymour Street) 

 
The recommended maintenance facility (shop and storage of up to six vehicles) would be located 
at 800 Quebec Street, under the Georgia and Dunsmuir viaducts. For the initial Phase 1 line (6-car 
fleet) two car positions in the shop should be adequate. For the Stanley Park Extension or Full 
Network (with a total of 9 or 12 cars, respectively) addition of a third car position to the shop is 
recommended. The remote storage tracks (proposed near Alder Crossing) will be necessary once 
the fleet grows to seven or more cars, as the maintenance yard would only have room for six. A 
separate storage site for the historic cars used during the “heritage” demonstration service is 
proposed near Granville Island station, replacing the current location at First Avenue and Ontario 
Street. 

Travel Times and Fleet Size 

Based on the alignment properties, traffic signals and station locations, travel time estimates were 
developed for the downtown streetcar system, assuming the inclusion of transit priority at traffic 
signals to allow the streetcar to pass through the intersection. These locations include 
Columbia/Powell, Cordova/Columbia, Quebec/Pacific and First/Quebec. The travel time from 
Granville Island to Waterfront Station is estimated to be 16.4 minutes, including time at intermediate 
stations. 

The system is assumed to operate every eight (8) minutes during peak periods, and would require a 
minimum of five streetcars to maintain the peak period schedule. Industry practice suggests that 
20% spares be obtained for maintenance while the others are in service, yielding a start-up fleet of 
six (6) streetcars. As the system is extended to Stanley Park and along Pacific Boulevard, more 
streetcars would be required. 
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Ridership and Revenue Estimates 

Annual ridership estimates were prepared for the Downtown Streetcar System by combining 
commuter forecasts from the regional demand model with special estimates derived from market 
research3 into the potential for tourist and recreational usage. Revenue estimates were prepared 
based on a central ridership estimate (the middle of the potential range) and a low and high 
assumption as to the average revenues per boarding passenger.  

For the Phase 1 system, the estimated 2021 ridership ranges from 3.9 to 5.9 million boardings, and 
the revenue from $4.8 to $5.2 million (based on the central ridership estimate). 

Annual Streetcar Riders (Millions) Revenue - Central Ridership
Year and Scenario Low Central High Low Rev. High Rev.
2011 Phase 1 3.3              4.3                5.2            $ 4.3 $ 4.6
2021 Phase 1 3.9            5.0              5.9           $ 4.8 $ 5.2
2021 Phase 1 + Stanley Park 5.6            6.9              8.2           $ 6.6 $ 7.2
2021 Phase 1 + Pacific Blvd. 5.7            7.2              8.6           $ 6.2 $ 7.0
2021 Full Network 7.4            9.1              10.7         $ 8.3 $ 9.2

 

Cost Estimates 

Planning-level cost estimates were prepared for Phase 1 using typical unit costs for major 
construction items (on similar streetcar projects in North America) and adding on factors to account 
for mobilisation, the design and construction program, and design and cost contingencies. The 
major items included stations, tracks, electrification and systems, roadway modifications, utilities, 
traffic signals, vehicles, and other items. 

The capital cost of the recommended Phase 1 alignment is $101.5 million in 2005 dollars, and has 
an annual operating cost of $3.6 million. The following table summarises the number of stations, 
length, and approximate costs of the system extensions and Full Network. 

Capital Cost 
by Phase

Phase 1 
Recommended

Stanley Park
Extension

Pacific Bl.
Extension

Full Network 
(Ph. 1 + Both 

Ext.)
Stations 13 6 4 23
Length (km) 4.97 2.23 2.20 9.40
Average Cost/km 16,335,000$      17,000,000$      17,000,000$      17,000,000$      

81,184,000$      37,842,000$      37,400,000$      159,732,000$    Subtotal
# of Vehicles 6 3 6 15
Average Cost/Veh
Subtotal
Total

Annual O&M Cost 
by Phase 3,600,000$        8,400,000$        

3,456,000$        3,456,000$        3,456,000$        3,456,000$        
20,736,000$      10,368,000$      20,736,000$      51,840,000$      

101,920,000$    48,210,000$      58,136,000$      211,572,000$    

1,400,000$        3,500,000$        

 
3 Tourist and Recreational Usage of Proposed Downtown Streetcar, November 2004. Mustel Group and TSi Consultants, for 
the City of Vancouver. 
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1. INTRODUCTION 

The City’s vision for “the downtown streetcar” has been around for some while. Over the past 
decade, the City has been proactively pursuing this vision by studying needs, options, costs, 
benefits, and impacts, while at the same time realigning the vision with the significant 
enhancements and revitalization that downtown Vancouver itself has experienced. Some of the 
major steps taken to date in the pursuit of this vision have included the 1991 False Creek Heritage 
Streetcar and Transit Centre Development Feasibility Report; the False Creek South Rail Line 
Study (1994), the Vancouver Downtown Streetcar Study (1998); the PPP Review of the Vancouver 
Streetcar Project (2002); and the Southeast False Creek Transportation Study (2003).  

In 1995, the City acted upon the results of the first two studies and purchased the right-of-way along 
the south shore of False Creek from Granville Island to Main Street from the Canadian Pacific 
Railway (CPR). The City developed this right-of-way into a heritage streetcar demonstration line. 
Operating since 1998, the Downtown Historic Railway has enjoyed strong support from the public 
and numerous stakeholders. 

In 1999, City Council approved a downtown streetcar system in principle after a public outreach and 
visioning process based on some of the above studies. The streetcar service (using both heritage 
and modern, fully accessible streetcars) is intended to provide an attractive transit service in 
developing areas around the downtown peninsula, linking destinations such as Granville Island, 
Chinatown, Yaletown, Gastown, and Stanley Park, serving combined usage by residents, workers, 
and tourists.  

While the preceding studies had progressively provided additional layers of detail associated with 
the alignment options, leading to order of magnitude costs and ridership estimates, there was a 
need to further develop the design, optimize the layout and update the ridership information.  The 
purpose of this study is to meet this need relative to a 2004-5 context, taking into account changes 
in the downtown area, and making use of new land use projections and transportation network 
changes in its analysis. 
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2. BACKGROUND REVIEW 

This section provides a summary of previous related studies that provided input into the general 
assumptions and findings of this study. 

2.1 Downtown Streetcar Study (1998) 
This study4 was intended to develop recommended alignments for a downtown streetcar system, 
building upon the existing heritage streetcar demonstration line from Granville Island to Science 
World. A vision for the system was established early on: It would serve as a complementary 
commuter route and would facilitate recreational trips by Vancouverites and visiting tourists. 

Public workshops led to an ‘idealised priority’ model for a downtown network, used to define and 
select options for further study. The greatest preference was for the streetcar to focus first on 
serving the perimeter areas where there is least existing transit service, namely the Waterfront, 
False Creek North and Coal Harbour.  

The evaluation looked at thirteen alignment and network alternatives for streetcar extensions from 
Science World, including: 

• Chinatown, Gastown and Waterfront Station (which became Phase 1 for this current study); 

• Roundhouse -Pacific Boulevard at Davie Street (this is the core of Phase 2, the Pacific 
Boulevard Extension); 

• Combination of Waterfront and Roundhouse extensions; 

• Waterfront Station plus Stanley Park Extension via Coal Harbour; 

• Phase 1 plus both the Stanley Park extension and the Pacific Boulevard extension; 

• A loop serving Chinatown, Gastown, Waterfront, Granville Street, the Roundhouse and False 
Creek North; 

• Waterfront Station plus Stanley Park via Granville and Robson; 

• Roundhouse plus a Homer-Richards couplet to Waterfront Station (bypassing Chinatown); 

• Five (5) other combinations covering the basic Waterfront and/or Roundhouse option, plus 
extensions to Stanley Park and into the West End using portions of Davie Street, Granville and 
Robson. 

This comprehensive set of alignments was subjected to planning-level cost and ridership/revenue 
estimating studies, and ranked by performance in those areas, plus cost recovery percentage. Due 
to physical phasing considerations, the first two options were candidates for becoming Phase 1, 
and the Waterfront option was recommended over the Roundhouse in part because it would have 
an established ridership base in the near term and the North False Creek area is not yet built out. 
Another key finding of the evaluation was that incremental benefits from the Stanley Park extension 
(from Waterfront) were greater than the Roundhouse, but that the alignment was contingent upon 
construction of Cordova Street west of Burrard Street (which has since taken place). 

Detailed alignment and cost studies were carried out on the Science World-Waterfront-Stanley Park 
and Science World-Roundhouse options. These established early versions of the basic alignments 
in the Downtown Transportation Plan and for this study. 

 
4 Vancouver Downtown Streetcar Study, 1998. Baker McGarva Hart with SNC-Lavalin and Ward Consulting, for City of 
Vancouver. 
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It should be noted that the original naming convention used to describe the various extensions of 
the alignment included the “Phase 1 extension” westwards along the Waterfront to Stanley Park, 
and “Phase 2” extending west from the Science World area through False Creek North into 
Yaletown; for convenience, this report will refer to the Phase 1 Extension as the Stanley Park 
Extension, and Phase 2 as the Pacific Boulevard Extension. 

2.2 Southeast False Creek Transportation Study 
The City of Vancouver plans to implement a model of high density, sustainable urban development 
on the southeast shore of False Creek and in 2002 carried out many of the elements of preparing 
an Official Development Plan (ODP). The transportation study5 was carried out to determine 
potential traffic impacts and improvements, and assess the implications of implementing sustainable 
transportation strategies. 

The sustainable transportation strategies took into account the Downtown Streetcar along First 
Avenue and north along Quebec Street, providing an accessible transit service to the residences 
and businesses of the Southeast False Creek development.  At the time, it was assumed that the 
system would operate on double tracks, stop at three stations in the area, and run approximately 
every 7.5 minutes.  The alignment would run in a dedicated centre of street alignment or on the 
north side where the historic streetcar demonstration system runs. The future right of way for First 
Avenue should be 95’ to 100’ (29 to 31 metres), to provide for the streetcar, sidewalks, bicycle 
lanes, parking and traffic. These assumptions were built into the conceptual design and evaluation 
of the SEFC and Quebec Street alignment sections. 

2.3 Downtown Transportation Study 
In July 2002, the City of Vancouver Council approved a Downtown Transportation Plan, which was 
developed to accommodate travel growth into downtown through transit services and pedestrian 
and bicycle facilities, without an overall increase in road capacity.  

This study reviewed the 1999 proposal for the Downtown Streetcar and proposed several changes 
that were subsequently approved by Council: 

• The Pacific Boulevard Extension (Phase 2) would terminate at Drake and Granville instead of at 
the foot of Davie Street; 

• Station locations on the Pacific Boulevard line and the Waterfront line (Phase 1) were to be 
revised slightly to better integrate with the latest proposed land uses and transportation facilities; 

• Consider future extensions into False Creek Flats (to connect with the Millennium line), to 
Vanier park and possibly along the Arbutus corridor; 

• Consider alternative alignments along Water Street, Abbott Street and Keefer Avenue if needed 
for capacity. 

 

2.4 Benchmarking Report 
In 2004, the City of Vancouver commissioned a review6 of other streetcar and light rail systems in 
North America, Australia and Britain, for the purpose of cross-comparing their key operating 
characteristics. 

                                                      
5 Southeast False Creek Transportation Study, November 2002. IBI Group with Ward Consulting and The Boulevard Group, 
for the City of Vancouver. 
6 Downtown Streetcar Benchmarking Report, December 2004. Halcrow and TSi Consultants, for City of Vancouver. 
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The key implications of the review for a potential Vancouver system were: 

• Most systems operate on a mix of segregated and non-segregated alignment, with track in 
downtown areas usually shared with other traffic. The alignments studied in Vancouver include 
such a mix. 

• Modern and historic rolling stock are both in common use;  

• Priority over other traffic is key to competitive travel times; 

• Station spacing varies from 1-2 blocks up to 1-2 km apart. Stations are typically further apart on 
dedicated alignments where there is a speed advantage to longer spacing, and closer together 
in downtown areas to maximise coverage. 

• Most systems operated at 6-10 minute headways in the peak period and 15-30 minute 
headways outside the peak. This range was tested for the Vancouver streetcar during this study. 

• The length of the streetcar systems ranged from 5 to 245 kilometres and daily boardings from 
6,000 to 455,000.  

The average for the systems reviewed was 1,700 daily boardings per km of streetcar. At the upper 
end of the range, New Orleans and San Francisco’s systems have greater tourist appeal and 
achieve 3,100 and 2,500 boardings per kilometre respectively. The report also compares the 
Vancouver SkyTrain, an automated heavy rail system that attracts 4,150 boardings per km of line. 
Ridership estimates for the Vancouver streetcar fell in the range of 2,000 to 3,000 daily boardings 
per kilometre of streetcar, for the Stanley Park extension (See Section 6.2 for more detail). 

2.5 Tourist and Recreational Usage 
The City of Vancouver commissioned a study7 of tourist and recreational usage in the summer of 
2004. Intercept surveys of tourists were carried out in July and August 2004, followed by a random 
telephone survey of Greater Vancouver residents. The tourists were asked questions about the 
duration of stay, modes of transportation and attractions they planned to visit. Residents were 
asked similar questions about recreational travel to downtown Vancouver, including shopping, 
personal business, sports and entertainment. Both groups were presented with the general 
alignment and operating concept for the streetcar (including the first and second phases) and asked 
questions to determine the likelihood of using it, for what purposes and destinations. 

Some of the key results of the research include: 

• 88% of the tourists and 73% of the residents stated they were likely to use the streetcar for 
some trips; 

• Stanley Park and Granville Island were the most popular potential destinations of both groups; 

• Most users expected to combine use of the streetcar with other modes, including buses, 
Skytrain and SeaBus, and private automobiles (residents).  

• Both groups cited streetcar frequency, destinations, ability to transfer free to other transit, and 
availability of day passes as important factors. The type of streetcar (historic versus modern) 
was not a key concern of either group. 

Building on the market research, ridership estimates for tourist and recreational travel were 
calculated for the Phase 1 system (Granville Island to Waterfront) and the Full Network (combined 
Phases 1&2): 

 
7 Tourist and Recreational Usage of Proposed Downtown Streetcar, November 2004. Mustel Group and TSi Consultants, for 
the City of Vancouver. 
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• If the system were open today (in 2004), the Phase 1 system would carry 2.1 to 3.5 million 
tourist and recreation trips per year. This assumes a “mature” system, in other words, one that 
has been open two to three years and travelers are accustomed to. 

• If the Full Network were open today (2004), it would carry 3.8 to 5.9 million tourist and 
recreational passengers per year. 

These results were carried forward into the ridership estimating exercise summarised in Section 6. 
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3. VISION, GUIDING PRINCIPLES & DESIGN 
REQUIREMENTS 

The City of Vancouver previously defined the overall vision for the Downtown Streetcar, and this is 
presented as an element of the Downtown Transportation Plan adopted in July 2002. The intent of 
this current study was to build upon the existing vision and its associated guiding principles to refine 
and define the design, layout and ridership in greater detail. 

3.1 Vision and Guiding Principles 
According to the transportation plan: 

• This system would provide an attractive transit service in developing areas around the 
downtown peninsula. The system would serve residents, workers, and tourists equally well 

• The primary purpose of the Downtown Streetcar is to link a number of activity centres in the 
downtown that are beyond comfortable walking distance for many. It would link destinations 
such as Granville Island, Chinatown, Yaletown, Gastown, and Stanley Park.  

• The system is intended as an expansion of the demonstration line in False Creek South, but 
using the latest technology of modern low floor electric streetcars. 

• The first phase of the project would run from Granville Island to Waterfront Station, roughly 
following the existing tracks used by the historic streetcars, Quebec and Columbia Streets, and 
Cordova Street. For capacity purposes, tracks might also run on streets adjacent to the basic 
alignment, such as Water, Keefer or Abbott Streets. 

• The next phases of the project would 
continue west from Waterfront Station to 
Stanley Park and a second phase along 
Pacific Avenue and Drake Street in 
Yaletown. 

• Potential extensions after the first two 
phases would include Vanier Park, 
Granville Street and to the Millennium 
SkyTrain Line. 

The adjacent map below shows the 
alignment of the Downtown Streetcar at the 
time of the Downtown Transportation Plan, 
including the potential extensions. The focus 
of this study was to refine the design and 
layout for the first phase by considering the 
tradeoffs between segregated and street 
running operations on street segments and 
review the station locations. 

Additional Guiding Principles 

The Phase 1 system is assumed to use 
primarily public rights of way, including land 
owned by the City of Vancouver and city 
streets. 
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Figure 4.3-1 Quebec Street Streetcar Alignment Options – First to Pacific 

 
 

 
Option 1: Side running 

 
 

Option 2: Split Guideway 

 
Option 3: Centre running 
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4 .3 .2  SPLIT  GUIDEWAY ALTERNATIVE 

• Segregated SB track located within existing railroad alignment, with only a grade crossing at 
the future Avenue midway between First and Terminal.  NB track located in mixed traffic in the 
outer northbound curb lane of Quebec Street, next to parking and the bike lane.   

• Between Science World and Pacific Boulevard, NB streetcar track remains in a mixed-use curb 
lane.  The SB streetcar track is segregated off the pavement in the existing sidewalk area.   

• Science World platforms located on far side of intersection in both directions.  The crosswalk 
provides access from Science World to the NB platform.   

• At Pacific Boulevard, NB track continues north along curb underneath viaducts to Expo 
Boulevard.  The station for Pacific Boulevard is placed north of National Avenue upstream of a 
junction for the future Pacific Boulevard extension.     

4 .3 .3  CENTRE RUNNING ALTERNATIVE 

• Segregated streetcar double track (7m) guideway in the centre of Quebec Street.  Two through 
lanes of traffic maintained within the section, with some minor street widening to the east (near 
Terminal) to retain traffic and bike lanes, and sidewalks.   

• The Science World Station is a centre platform located north of the crosswalk.  The platform 
utilizes the space required for the streetcar to clear the SkyTrain pier supports.  

• Minimal modification to the Pacific Boulevard & Quebec Street intersection.  The Quebec Street 
alignment crosses SB Quebec Street north of Pacific and turns northward along the west curb 
line, becoming a side-running alignment.   

• The future Pacific Boulevard extension would join the Quebec alignment in the large unused 
median between Quebec Street and Pacific Boulevard.  The platforms for the Pacific Boulevard 
Station also use this space. 

4.4 Quebec Street, Pacific to Keefer 
There are two alternatives in this short section, illustrated in Figure 4.4-1: 

• Side-running alternative for both SB and NB track replaces existing sidewalk and open space 
along the west side of Quebec Street, without encroaching into the park.  All through traffic 
lanes are maintained from Expo to Keefer. 

• A split alternative with the southbound track segregated, taking over the existing curb lane and 
eliminating parking, and the northbound track in the northbound curb lane, shared with mixed 
traffic. The sidewalk, open space and park facilities west of the street would be unaffected. The 
street itself would be revised to include a southbound bicycle lane between the segregated 
streetcar lane and a southbound general-purpose traffic lane. (An earlier concept had both 
tracks in mixed traffic, with the NB still in the curb lane but the SB lane in the middle lane, 
allowing parking to be retained but requiring a bulge station at Keefer, which would have travel 
time and traffic issues. The refinement enhances the alignment from the perspective of streetcar 
operations and bicyclists, and dropping a southbound traffic lane is likely to shift some traffic to 
another route, such as Main Street.)  
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Figure 4.4-1 Quebec Street Alignment Options – Pacific to Keefer 

Option 1: Split
 

Option 2: Side Running 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.5 Columbia Street, Keefer to Cordova 
One basic alignment alternative evolved within this section, shown here. 

Figure 4.5-1 Columbia Street Streetcar Alignment Option 

 

• From Keefer to Pender, where Columbia Street is 
bi-directional, both NB and SB tracks are placed 
in mixed-use lanes. An additional NB through 
lane and SB parking lane are maintained.  The 
Keefer Street Station would be north of Keefer 
with stations at the existing wide curbs. (An 
earlier option had the southbound Keefer 
platform on a transit bulb, and this was relocated 
to the wide sidewalk area to allow the streetcar to 
be segregated from turning vehicles in the traffic 
lane.)  

• From Pender to Cordova, Columbia Street 
becomes one-way northbound.  The streetcar 
retains a split track configuration, with the NB 
track in a mixed-use lane and the SB track in an 
exclusive guideway adjacent to the west 
sidewalk.  A unique three-lane configuration 
allows for one parking lane along the east curb 
line, one through traffic mixed-use (with the NB 
streetcar) lane, and a lane along the west curb 
that allows for parking, left turns, or a streetcar 
platform at Hastings Street.  
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It may be feasible to include a crossover near the Hastings station to allow streetcars to be short-
turned. This may be needed during two or three special events per year when Water Street is 
closed to vehicles.  

An early concept to consider a couplet option with one track on Carrall Street and the other on 
Columbia was dropped due to incompatibility of the streetcar’s space needs (especially at platforms 
and turning corners) with the planned Greenway. 

4.6 Gastown 
There were two basic options in Gastown: having both tracks on Cordova Street, and a couplet with 
the westbound track on Powell and Water Streets. Both options start at Columbia/Cordova and end 
at the Waterfront Station interim terminus. The tracks would include a crossover near Richards 
Street to allow trains to switch directions. In the longer term, the Stanley Park extension continues 
along Cordova beyond Waterfront Station and Canada Place. 

These options are depicted in Figure 4.6-1 (next page). 

4 .6 .1  CORDOVA STREET ONLY 

• Split streetcar track configuration along Cordova Street, which has one-way eastbound traffic 
from Richards to Columbia (and further east). Curb-bulge stations are shown at Carrall Street, 
WB at Abbott Street, and EB at Cambie Street.   

• The WB track would run from Columbia to Richards in a segregated guideway on the north side 
of the street, essentially replacing the existing northern curb lane. This would have its own 
transit signal at each of the crossing streets, as it would be running in the opposite direction to 
other traffic. Between Richards and Waterfront Station (at Seymour Street), the northernmost 
lane of Cordova would be shared for a short distance by the streetcar and westbound traffic. 
That traffic, coming from Water Street, would be restricted from turning right while the WB 
streetcar is crossing the intersection. The northern curb line of Cordova would be pushed 
further north to allow the traffic lane to go around the track at the streetcar station, where trains 
may be stopped for several minutes. 

• The EB track runs in mixed-use traffic lanes, starting from Waterfront station near Seymour 
Street where the track is in the median lane. From Richards to Cambie, the EB track would in 
mixed traffic in the northernmost remaining lane. (The segregated WB track would be behind a 
new curb between the EB track and the sidewalk.) At Cambie, the EB track transitions one lane 
to the south, so it can serve the bulge stations east of Cambie at Carrall Street. Next to the 
mixed lane, an EB 2.5m parking lane is maintained throughout the section. Between Carrall 
and Columbia, the track would transition one lane to the north, ending up next to the WB track, 
so that the track can make the 90-degree turn onto Columbia Street.   
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Figure 4.6-1 Streetcar Alignment Options for Gastown 
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Option 2: Streetcar Couplet, with Cordova Eastbound and Water and 
Powell Streets Westbound 

 
 

 
Option 1: Cordova Street Only 

4 .6 .2  WATER /  POWELL STREET COUPLET 

• The couplet provides an alternative WB track alignment to Cordova Street.  The alignment 
begins at the intersection of Columbia and Cordova, where the NB track continues  ina  mixed-
use lane along Columbia to Powell Street, with the traffic lanes west of the tracks changed to 
left-turn-only to facilitate the streetcar turn at Powell, which is a one-way westbound street.  

• Both Powell and Water Streets are one-way westbound, with the track located in the right-hand 
mixed-use lane.  Short-term parking and commercial delivery bays along Water Street are 
maintained, as is the parkade entrance east of Cambie Street.  Station platforms are curb 
bulges located at Carrall Street (in Maple Tree Square) and across from the Storyeum.  The 
alignment continues westerly along Water Street, then turns onto Cordova Street (which is two-
way west of Water/Richards) and ends at the Waterfront Station terminus.   

• The EB track on Cordova would be next to northern curb all the way from Richards to Columbia 
in mixed traffic, and in a segregated lane for the half block just west of Columbia. (The 
segregated portion will facilitate a turn onto Columbia SB, which will require the other 
eastbound lanes on Cordova to be stopped during the streetcar movement). Stations would be 
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on the north sidewalk, between Cambie and Abbott, and just east of Carrall. Exit controls would 
be built into the parking garage on the north side of the street east of Cambie (near the station) 
so that vehicles and approaching streetcars do not conflict. (An earlier concept for this section 
had the EB tracks starting on the north side from Richards to Cambie, then on the south side 
serving the Cambie and Carrall stations, then back to the north side from Carrall to Columbia 
(similar to the Cordova-only layout for this track). The north-to-south transitions create traffic 
problems at both intersections, and so they were eliminated for the couplet option.) 

• For the couplet option, the track location on Cordova Street was switched from a transitioning 
alignment (running south side between Cambie and Carrall) to a purely north side alignment. 
This has the advantage of simpler operations and less potential for traffic conflict, but one 
challenge it creates is disruption of access to the parking garage on the north side of the street, 
east of Cambie.  This particular location may be well suited to a mixed flow operation near the 
garage entrance (which is left-in/left-out) with a stop bar or light controlling the exiting vehicles. 
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5. EVALUATION OF OPTIONS 

A key task during this study was the systematic evaluation of the pros and cons for the track 
alignment and associated station options within Phase 1. The evaluation drew upon all previous 
tasks for input, including the development of alternatives and plans (as described in Section 4) and 
the illustration and analysis of traffic treatments. 

5.1 Evaluation Criteria and Results 
The evaluation was carried out for each section of the overall project, in order to focus on the 
tradeoffs in some detail and allow the best options to be matched up when developing a 
recommendation. A framework was developed that focused on detailed analysis of a short list of 
criteria that included the categories of travel time, accessibility, street layout and operational 
impacts, and extendibility of the system: 

Table 5.1-1: Phase 1 Evaluation Criteria  

CCAATTEEGGOORRYY  EEVVAALLUUAATTIIOONN  CCRRIITTEERRIIAA  AAPPPPRROOAACCHH  

• Streetcar Operations, Travel 
Times (Ridership Potential) 

• Qualitative (degree of 
interaction with traffic) and 
quantitative estimates (station 
and signal stop delays) 

• Property Requirements • Limited Requirements 

TTRRAANNSSPPOORRTTAATTIIOONN  

• Capital Costs • See Section 7 

• Traffic Impacts • Qualitative review of operations 
for each traffic and streetcar 
movement at all critical 
locations, some LOS estimates 
at highest volume intersections 

• Parking Impacts • Quantitative estimate of 
remaining on-street parking  

• Access Impacts on Adjacent 
Properties 

• Qualitative assessment of 
interference/conflict 

• Bike and Pedestrian Impacts • Qualitative assessment of 
interference/conflict and 
addition/removal of facilities 

• Passenger Accessibility • Comparison of station 
accessibility/coverage 

• Noise and View Impacts • Qualitative assessment 

SSOOCCIIAALL  

• Land Use and Streetscape • Qualitative assessment 

IIMMPPLLEEMMEENNTTAATTIIOONN  • Extendibility of Project 

• Continuity 

• Qualitative Assessment of 
Issues at Junction and 
Extension Locations 
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5 .1 .1  EVALUATION MATRIX  AND SUMMARY 

Appendix A contains a series of evaluation matrices comparing the impacts of the alternatives 
within each alignment section and providing an overall rating of the options. There are trade-offs 
between impacts in some of the cases, and the overall qualitative rankings shown on the table are 
based on a comparison of the full set of criteria. 

Table 5.1-2 summarises the evaluation of options, indicating the ranking of each option within the 
alignment section according to the key evaluation criteria. 

Table 5.1-2: Evaluation Ranking Summary for Streetcar Options 

Section Option 
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Overall 
Ranking 

1 1 1 -- 1 1 2 1 1 2 1 

2 2 3 -- 2 1 1 1 2 2 2 

Granville- 
Cambie 

3 3 2 -- 1 2 1 2 2 1 3 

Centre 1 1 1 1 1 1 1 2 2 1 SEFC 
(First 
Avenue) North 

Side 
2 2 1 2 1 1 1 1 1 2 

West 
Side 

1 1 1 2 1 1 1 1 1 1 

Split 2 2 2 2 3 1 3 3 2 2 

Quebec 
Street (1st to 
Pacific) 

Centre 3 3 3 1 2 2 2 2 3 3 

West 
Side 

1 2 2 2 2 1 1 2 1 2 Pacific to 
Keefer 

Split 1 1 1 1 1 1 1 1 1 1 

Columbia, 
Keefer - 
Cordova 

SB 
Segregated 

(Carrall 
St. option 
dropped) 

1 1 1 1 1 1 1 1 1 1 

Cordova 
Only 

2 2 2 2 2 1 1 2 1 2 Gastown 

Cordova 
and 
Water 
Couplet 

1 1 1 1 1 1 2 1 1 1 
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5.2 Initial Recommendations 
5 .2 .1  STREETCAR AL IGNMENT RECOMMENDATION ISSUES 

Within each segment, the most significant issues that helped rank the options included the 
following: 

• Granville Island to Cambie Street: The station location and placement of tracks at Granville 
Island was the differentiating issue within this segment, with an expanded station at the current 
site (Option 1) being easier to construct than a new one west of Anderson Street, and having 
fewer traffic, pedestrian and cyclist impacts than an alignment using part of Lamey’s Mill. Most 
of this segment is common to all three options, with the existing demonstration line upgraded to 
double tracks and stations added. 

• Southeast False Creek: First Avenue will be rebuilt as part of the redevelopment of this area, 
and the streetcar is a component of the official plan. There are advantages to an off-street north 
side alignment (similar to the current railway line), such as proximity of stations to pedestrian 
areas, shops and activities. However, the centre running option has been recommended 
because it creates less traffic conflicts and may not require traffic signals at every intersection – 
unlike the north option.  The centre-running system would have more reliable travel times 
because cross traffic would be easier to control, giving it a light advantage in the overall 
evaluation. There was a separate issue related to selecting station locations; due to the 
flexibility of working within an area that will be rebuilt, the locations at Columbia and Ontario 
could feasibly be replaced by a similarly-spaced pairing such as Manitoba and Cook. 

• Quebec, First to Pacific: This section of Quebec Street runs past Science World, where a stop 
would connect the streetcar to the SkyTrain. The critical issues that were considered include 
streetcar operations, traffic and parking impacts, and property access issues. The West Side 
option has operational advantages for the streetcar as it has the greatest degree of separation 
from other traffic, with only two streets and a driveway to cross, and in particular, it avoids the 
Terminal Avenue intersection. The split and centre options would have less access impacts at 
Science World, but because they include one or two tracks within the street, the streetcar travel 
times would be slower and the impacts on parking, other traffic and cyclists would be greater. 

• Quebec, Pacific to Keefer: This section of the alignment runs under the Georgia-Dunsmuir 
viaducts and connects False Creek to Chinatown. The major issues here were streetcar travel 
times and parking and cyclist impacts on Quebec Street. The west-side alignment would have 
an apparent advantage of greater segregation form traffic, but only over a short section, and 
the transition into the street at Keefer would likely offset any benefit. The split option provides 
some travel time benefits and allows parking and a bicycle lane in the southbound direction. 
The split option also puts the northbound track in a more favourable location to access the 
proposed vehicle maintenance and storage site under the viaducts. 

• Keefer to Cordova: In this section, the layout quickly narrowed down to one optimal layout on 
Columbia. An early concept with one track on Carrall Street instead of Columbia was dropped 
because the Greenway Project will narrow the street to one through lane, which would create 
traffic and streetcar operating conflicts and slower travel times. The recommended alignment 
has the northbound track in mixed traffic and the southbound track in its own segregated lane. 

• Gastown:  The major differentiators in this segment are the traffic impacts and the streetcar 
operations. The Cordova-only option would require traffic and parking lane to be converted to a 
streetcar-only lane, with the westbound streetcars operating against the flow of all other traffic, 
and the eastbound tracks switching between the north and south sides of the street to serve 
stops and turn the corner onto Columbia. The couplet option would have a greater impact on 
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pedestrians, given the higher volumes on Powell and Water Streets, but as a consequence it 
would also promote greater visibility of the system and feature more direct access to tourist 
attractions. The couplet alignment also means the streetcars would operate in the same 
direction as other traffic, and fewer conflicts with other traffic would result in more reliable and 
faster travel times. 

5 .2 .2  SUMMARY OF RECOMMENDATIONS 

Based on the initial evaluation of the alternatives described in Section 4, these were the 
recommended options for Phase 1 of the Downtown Streetcar: 

1. Granville Island To Cambie Street Bridge – Granville Island terminal station at the existing site; 

2. 1st Avenue, Cambie Street Bridge To Quebec Street – centre running semi-exclusive median; 

3. Quebec Street, 1st Avenue To Pacific – both tracks off street on the west side; 

4. Quebec Street, Pacific to Keefer – mixed flow curb lanes; 

5. Columbia Street, Keefer to Cordova Street – mixed flow lane NB with SB segregated on the 
one-way section of Columbia; and 

6. Waterfront Station to Columbia Street – eastbound on Cordova and northbound/westbound on 
Columbia, to Powell through to Water Street and turning left onto Cordova near Waterfront 
station. 

The recommended alignment is described in the rest of this report and is illustrated in Appendices B 
(alignment and stations) and C (selected intersection layouts). There is also some additional 
information on the non-recommended options and alignment drawings in Appendix D. 
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6. RIDERSHIP AND REVENUE FORECASTS 

This section provides an overview of the process and results of the ridership and revenue forecasts. 
The steps in developing the ridership and revenue estimates included: 

• Determining travel times based on the set of stations and traffic operations defined during the 
evaluation and refinement of alignment options; 

• Estimating commuter and educational travel using the regional model; 

• Adapting the initial market research forecasts of tourist and recreational traffic (summarised in 
Section 2.4) for future years; and 

• Estimating revenues by type of passenger and in total. 

The rest of this section describes these steps. 

6.1 Streetcar Travel Times and Fleet Requirements 
Travel times were estimated for each of the alignment options, based on the length of the 
alignment, type of right of way (which sets the upper limit on speed), spacing and location of stops 
and interaction with traffic signals (including their locations, probability of stopping and cycle times). 

Table 6.1-1 (next page) summarises the estimated station-to-station travel times used to represent 
the streetcar system for the purpose of carrying out demand modeling. Overall, a travel time of 16.4 
minutes was calculated (amounting to an average end-to-end speed of 18.4 km/h) and this was 
used to estimate ridership for Phase 1. The table shows the station locations and the traffic signals 
that would be encountered along the northbound trip to Waterfront Station. The average speeds are 
substantially higher between Granville Island and the RAV station because the system is 
segregated from traffic, resulting in fewer stops between stations. The Southeast False Creek and 
Quebec Street sections are moderately fast, due to partial segregation from traffic, fewer crossing 
streets (therefore, fewer traffic signals) and medium stop spacing. The Chinatown and Gastown 
segments are slower than the average, which results from the closely spaced traffic signals (at 
nearly every cross street) and shorter distances between streetcar stops. 

6 .1 .1  STREETCAR FLEET REQUIREMENTS 

These times were also used to help estimate fleet requirements, which affects not only the capital 
and operating cost of the streetcar fleet but the minimum requirements for a maintenance facility. 
Lower travel times are beneficial in providing good service and attracting riders and also tend to 
lead to lower system costs. 

For the travel times shown in the table, an average two-way trip would take approximately 33 
minutes. Accounting for recovery time at the two ends of the route, a complete round trip cycle (the 
time between the scheduled starts of each round trip by a specific streetcar) would be 
approximately 40 minutes for Phase 1. The peak number of streetcars in operation is at a minimum 
the round trip cycle divided by the headway (time) between trains. For an eight-minute peak service, 
this means that Phase 1 would require at least five streetcars to be in operation during the peak. 
This initial estimate is also checked against the forecast ridership to ensure that the streetcars 
would have enough capacity for the passenger loads at the busiest time of day, and it was 
determined that the fleet would have some spare capacity. 
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Table 6.1-1 Phase 1 Travel Time Summary 

Cumulative Station to Station 
Landmark Incremental 

Distance (m) Type 
Travel 
Time 
(min) Distance (m) Time 

(min) Minutes % 
Average 

Speed (kph) 

Granville Island Station 0.00 STN 0.0  0.0 1.3 8% 33.9 
Sitka Square (Spruce) Stn 722 STN 1.3             722       1.3    
Moberly Road/6th 605 SGN 0.8          1,327       2.1 1.3 8% 30.4 

Moberly Road Station 53 STN 0.5          1,380       2.6    
RAV Station 341 STN 1.0          1,721       3.6 1.0 6% 20.2 
1st / Wylie Street 180 SGN 0.4          1,901       4.0 1.7 10% 22.7 
1st / Columbia Street 405 SGN 0.6          2,306       4.7    

Columbia Street Station 39 STN 0.6          2,345       5.2    
1st / Ontario Street 302 SGN 0.6          2,647       5.8 1.1 7% 17.7 

Ontario Street Station 33 STN 0.6          2,680       6.4    
1st / Quebec Street 107 SGN 0.5          2,787       6.9 1.5 9% 19.4 
Quebec / Street A 205 SGN 0.3          2,992       7.2    
Quebec / Terminal 137 SGN 0.2          3,129       7.4    

Science World Station 50 STN 0.6          3,179       7.9    
Quebec / National 143 SGN 0.3          3,322       8.2 0.8 5% 19.1 

Pacific Blvd Stn 127 STN 0.6          3,449       8.8    
Quebec / Pacific 60 SGN 0.3          3,509       9.1 1.7 11% 14.4 
Quebec / Union St 124 SGN 0.4          3,633       9.5    
Quebec / Keefer St 189 SGN 0.5          3,822       10.0    

Keefer St Station 40 STN 0.5          3,862       10.5    
Columbia / Pender St 91 SGN 0.4          3,953       10.8 1.2 7% 11.7 
Columbia / Hastings St 104 SGN 0.3          4,057       11.2    

Hastings St Station 40 STN 0.5          4,097       11.7    
Columbia / Cordova St 78 SGN 0.4          4,175       12.1 1.9 12% 11.4 
Columbia / Powell St 101 SGN 0.4          4,276       12.5    
Powell / Carral St 146 SGN 0.6          4,422       13.1    

Carral St Station 40 STN 0.5          4,462       13.6    
Powell / Abbot St 163 SGN 0.5          4,625       14.1 1.1 7% 12.7 

Storyeum Station 72 STN 0.6          4,697       14.7    
Powell / Cambie St 113 SGN 0.4          4,810       15.1 1.6 10% 12.3 
Cordova / Richard 166 SGN 0.6          4,976       15.7    

Waterfront Station 56 STN 0.6          5,032       16.4    
 

6.2 Streetcar Ridership Forecasts 
Streetcar ridership estimates were prepared for three different groups of users: commuters, tourists, 
and recreation travelers. The commuter ridership was estimated using the regional EMME/2 model 
for the Greater Vancouver area and the tourist and recreational trips were estimated on the basis of 
market research. 

The regional model was updated during this study to include the revised set of stop locations and 
station-to-station times. Passenger fares would be integrated with the TransLink buses, Skytrain 
and RAV line. The resulting ridership estimates for 2011 and 2021 taken from the model include 
only the commuter and education trip purposes. A range of estimates for commuter ridership was 
prepared by testing a “low” scenario with slower travel speeds due to congestion and dwell times at 
stations, and a “high” scenario was estimated by increasing the attraction factor of the streetcar 
mode built into the regional model. 
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The tourist and recreational trips were estimated as part of a market research exercise in 2004. The 
estimates were based on typical trip patterns to various attractions along the downtown streetcar 
alignment and the likelihood of the tourists and residents to use the streetcar. To account for differences 
between survey statements and observed behaviour when transit services are introduced, the results 
from the survey were discounted by 40 to 90 percent, yielding low, central and high trip rates for tourists 
and residents. These were used to generate streetcar ridership estimates for the 2004 travel market. 
2011 and 2021 estimates were expanded by applying factors based on the expected growth in tourism 
(for tourist traffic) and the population growth trend (for recreational trips by residents).  

Table 6.2-1 summarises the annual ridership estimates for a series of future system scenarios, 
including the initial phase in 2011 and 2021, and in addition the effects of the Stanley Park and 
Pacific Boulevard extensions and the full network in 2021. The Phase 1 system is estimated to 
carry 3.3 to 5.2 million passengers in 2011, with a  “most likely” central estimate of 4.3 million.  

Table 6-2.1 Vancouver Downtown Streetcar – Projected 2011 and 2021 Ridership 

Annual Riders (Millions) and Maximum Passenger Load 
Year and Scenario Source Low Central High Max 
2011 Phase 1 Commuter     1.0      1.2      1.2        210  

 Tourist     1.5      1.9      2.4  
 Recreation     0.9      1.2      1.5        271  

 Total     3.3      4.3      5.2       413  
2021 Phase 1 Commuter     1.3      1.6      1.6        260  

 Tourist     1.6      2.1      2.6  
 Recreation     1.0      1.3      1.7        300  

 Total     3.9      5.0      5.9       485  
Commuter     1.7      2.1      2.2        265  2021 Phase 1 + Stanley Park Extension 
Tourist     2.2      2.9      3.6  

 Recreation     1.6      1.9      2.4        300  

 Total     5.6      6.9      8.2       490  
2021 Phase 1 + Pacific Boulevard Extension Commuter     2.5      3.0      3.2        345  
(excluding Stanley Park extension) Tourist     1.9      2.5      3.2  

 Recreation     1.3      1.7      2.2        300  

 Total     5.7      7.2      8.6       570  
2021 Full network Commuter     2.7      3.3      3.4        345  

Tourist     2.8      3.5      4.4  (Phase 1 + both Stanley Park and Pacific Blvd extensions) 
Recreation     1.9      2.3      2.9        300  

 Total     7.4      9.1    10.7       570  
 

The table also shows the maximum passenger loads for commuter traffic and for tourist-recreation 
traffic. Commuter travel on the streetcar is forecast to be heaviest between Granville Island and 
Science World, where there is less competition from other transit lines and the speed of the 
streetcar is higher. The Science World stop would be an important transfer point to and from 
SkyTrain and the station at Cambie/2nd will be an important transfer to/from RAV. Tourist and 
recreational traffic would be more evenly spread along the system due to the distribution of 
attractions, and it is forecast that the peak tourist loads would occur midday. The maximum total 
loads on the streetcar system are expected in the PM peak period, a combination of the maximum 
commuter traffic and afternoon tourist/recreational traffic. 

In comparison with the benchmark systems, the central estimate for 2011 is comparable to the 
boardings achieved by the New Orleans streetcars and the San Francisco ‘F’ Line. The Vancouver 
streetcar would see 13,000 to 14,000 daily boardings for Phase 1, or 2600 to 2800 per kilometre of 
alignment. 
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6.3 Streetcar Revenue Forecasts 
Revenue forecasts have been developed for the streetcar system based on the annual ridership 
forecasts in the previous section and investigation of the potential revenues per rider. The revenues 
per rider are in 2005 dollars with the current 1-zone cash fare being $2.25 (an increase of $0.25 
from 2004). The average fares paid are as follows: 

• Commuter travel would yield a range of $0.40 to $0.60 per rider, based on the current 
TransLink fare structure and accounting for prepaid fares and lower fares in the evenings and on 
weekends. While the 2004 TransLink fare revenue was $0.94 per boarded passenger (linked 
trips), the majority of commuters on the streetcar would use more than one transit service. If 
revenues were assigned based on distance, then $0.40 per rider would accrue to the streetcar. 
The $0.60 amount is an average between a distance-based allocation and a first-boarding 
approach to assigning revenue. 

• Tourists would most often pay using a mix of cash and prepaid fares such as day passes, with 
fare revenue estimated to be $1.40 per tourist passenger.  This is less than the actual 2004 
TransLink fare revenue of $1.65 per first board passenger (unlinked trips). 

• Recreation trips were assumed to yield the average of the commuter and tourist revenues per 
passenger, reflecting a mix of regular transit users and non-regular users visiting downtown. 
Therefore, a range of $0.90 to $1.00 per recreation trip boarding was used. 

Table 6.3-1 shows the estimated annual fare revenues for the downtown streetcar based on the 
central estimates of ridership. For the Phase 1 system, revenues are estimated to range from $4.3 
to $4.6 million in 2011 and $4.8 to $5.2 million in 2021. 

Table 6.3-1 Vancouver Downtown Streetcar, Ridership and Revenue (in millions) 

Year and Scenario Riders and Revenues (Central) - Millions 
 Source Riders Low Rev. High Rev. 

2011 Phase 1 Commuter           1.2   $                0.5   $                0.7  
 Tourist           1.9   $                2.7   $                2.7  
 Recreation           1.2   $                1.1   $                1.2  
 Total           4.3   $               4.3   $               4.6  

2021 Phase 1 Commuter           1.6   $                0.6   $                0.9  
 Tourist           2.1   $                3.0   $                3.0  
 Recreation           1.3   $                1.2   $                1.3  
 Total           5.0   $               4.8   $               5.2  

Commuter           2.1   $                0.8   $                1.3  2021 Phase 1 + Stanley Park 
Extension Tourist           2.9   $                4.0   $                4.0  

 Recreation           1.9   $                1.7   $                1.9  
 Total           6.9   $               6.6   $               7.2  

Commuter           3.0   $                1.2   $                1.8  2021 Phase 1 + Pacific Blvd 
Extension Tourist           2.5   $                3.5   $                3.5  

 Recreation           1.7   $                1.5   $                1.7  
 Total           7.2   $               6.2   $               7.0  

Commuter           3.3   $                1.3   $                2.0  2021 Full network 
(Phase 1 + Extensions) Tourist           3.5   $                4.9   $                4.9  

 Recreation           2.3   $                2.1   $                2.3  
 Total           9.1   $               8.3   $               9.2  
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7. STREETCAR COST ESTIMATES 

This section of the final report summarises cost estimates. Capital cost estimates were prepared for 
each of the alignment alternatives and a general operating and maintenance cost was estimated for 
each potential stage of project implementation. 

The cost estimates in this section are expressed in constant 2005 Canadian dollars. The unit rates 
for capital and operating cost elements were based on similar recently implemented streetcar 
systems in Portland, Oregon and Tampa, Florida and were converted using an average exchange 
rate of $1.20 Canadian = $1.00 US. 

7.1 Capital Cost Estimates 
Capital cost estimates were prepared based on typical per-kilometre or per item unit rate for the 
major construction elements of a streetcar system, including the vehicles, stations, tracks, and 
street and site modifications. The elements included in this cost estimate were: 

• Vehicles (streetcars) 

• Station platforms (concrete pad, standard canopy, bench and trash receptacle) 

• Streetcar tracks and track bed (in pavement or on ballast, depending on the alignment; paved 
track bed includes the repaving of shared traffic lanes); 

• Track electrification and signals; 

• Maintenance facility; 

• Roadway and sidewalk construction (where widening or new curbs are required); 

• Utility relocation; 

• Property acquisition and business relocation (applies to NW corner of Quebec at First); 

• Traffic signal installations and modifications; and 

• Landscaping, irrigation, hardscape and furnishings. 

For the alignment section along First Avenue, some special assumptions are made since the street 
would be reconstructed as part of the Southeast False Creek (SEFC) development. It was assumed 
that the street modifications would be part of the development’s costs and not included here, that 
utilities would be located in such a way to not require relocation for the streetcar, and that half of the 
traffic signals along First Avenue would be part of the development and the other half added to 
improve streetcar operations (with that half included in these costs). 

In addition to the vehicle cost and construction elements, several standard add-ons are also built 
into the estimates: 

• A mobilization and traffic control cost of 10% added to the engineering estimate of construction 
(all elements except the vehicles); 

• A design, engineering and construction management cost of 38% (applied to construction 
elements), including direct costs to the proponent (City); 

• A design and cost contingency (30% for construction and 20% for vehicles) to account for 
additional items not specified at this level of engineering and to allow for potential fluctuations in 
unit costs or quantities. 

These cost elements and add-ons are built into the cost estimates for each of the alignment 
alternatives that were identified in Section 5.  
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Table 7.1-1 summarizes the cost estimates for each alignment section, including the construction 
elements and applicable add-ons. Below the list of alignment options and associated costs, the cost 
estimate of $20.7 million for vehicles is shown. Assuming an average peak period headway of eight 
minutes, it was estimated that five streetcars would be required to provide service between 
Granville Island and Waterfront station, and there would be one spare (20%) bringing the initial fleet 
size to six streetcars.  

Table 7.1-1 Estimated Capital Costs by Section and Option (C$ 2005) 

Section Option Option Cost  Preferred Route 
Combination 

Granville Island to Cambie 1  $     18,036,134  D $  18,036,000 
 2  $     19,990,552    
 3  $     24,242,160    
SEFC North Side  $     10,394,314    
 Centre  $     10,394,314  D  $  10,394,000  
Quebec Street Side  $     14,397,365  D  $  14,397,000  
 Centre  $     13,931,757    
 Split  $     13,019,781    
Columbia: Pacific to Keefer 1  $     16,839,652  D  $  16,840,000  
(Includes Maintenance Facility) 2  $     16,222,760    
Columbia: Keefer to Cordova 1  $       5,926,074  D  $    5,926,000  
 2  $       6,734,154    
Gastown Cordova  $     13,824,325    

 Couplet  $     15,590,557  D  $  15,591,000  
 Total  $  81,184,000  

Vehicles Unit Cost Total  
6 $     2,880,000 $     17,280,000  

Vehicle Contingency (20%) $       3,456,000  
Subtotal $     20,736,000  $  20,736,000 

 
Total Capital Cost    $101,920,000 

 

The table also shows a total capital cost estimate for the system assuming the preferred route 
combination that was identified by the evaluation in Section5. This total includes $81.1 of 
construction and add-on costs for the alignment and $20.7 million for the initial vehicle fleet, for a 
total estimated capital cost of $101.9 million. These costs due not account for any interest during 
construction, as that would depend on the method the project is financed. 
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The capital cost estimate for the preferred alignment combination is presented in more detail in 
Table 7.1-2.  This table lists the cost elements, units, rates, element costs and add-ons. 

Table 7.1-2 Capital Costs by Item – Recommended Alignment – Granville Island to Waterfront 

DESCRIPTION UNIT QTY UNIT PRICE COST 
Station platforms each 13  $     100,000   $     1,300,000  
Ballasted streetcar track km 4.0845  $     500,000   $    2,042,000  
Paved streetcar track km 0.966  $  2,600,000   $     2,511,600  
Track electrification km 4.998  $  2,230,000   $   11,145,500  
Streetcar signalization km 4.998  $  1,450,000   $     7,247,100  
Maintenance Facility each 1  $  6,129,600   $     6,130,000  
New roadway & sidewalk construction km 1.71  $     305,000   $        521,600  
Realignment of Quebec St & Pacific Blvd each 1  $     500,000   $        500,000  
Roadway & sidewalk modification km 0.866  $     305,000   $        264,100  
Seawall/deck modification each 1  $     500,000   $        500,000  
Utility relocation km 2.312  $     924,000   $     2,136,300  
Property acquisition/business relocation  
(Corner of First Avenue and Quebec Street) 

each 1  $     337,838   $        337,800  

Traffic signal installation & modification each 21  $     310,000   $     6,510,000  
Landscaping, irrigation, hardscape, and furnishings km 4.998  $     210,000   $     1,049,600  

  
Construction Estimate  $42,195,600 

  
Mobilisation and Traffic Control 10%  $     4,219,500  
Design, Engineering, & Construction Management 
(Program Costs) 

 38%  $   16,034,000  

   
Subtotal with Mobilization and Program Costs    $   62,449,100  

   
Contingency (Design and Cost)  30%  $   18,735,000  

   
Total Construction Cost including Add-Ons   $   81,184,000  

  
Vehicles 6  $  2,880,000   $   17,280,000  
Vehicle Contingency (20%) 20%  $     3,456,000  

  
Vehicle Cost including Add-Ons   $   20,736,000  

  

TOTAL CAPITAL COST    $  101,920,000 

Note: Interest during construction not included and dependent on method of financing. 

Additional capital costs related to the future system extensions are presented in Section 9. 
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7.2 Operating and Maintenance Cost Estimates 
Operating and maintenance costs have been estimated using average costs per vehicle service 
hour. The amount of service is almost directly related to vehicle costs and also closely corresponds 
to the maintenance requirements of the alignment (tracks, signals and electric power distribution 
systems). An additional allowance is made to account for administration and general maintenance 
of the overall system including the stations.  

The following basic steps were used to determine an average streetcar operating cost for the 
Vancouver area: First, the most recently published average costs for the Portland Streetcar were 
inflated to year 2005 dollars (US $127, or $152 Canadian). Next, to capture the influence of the 
regional cost of living and transit operating environment, operating costs for Vancouver’s bus 
system were compared with Tri-Met in Portland and found to be 81% as much, accounting for 
currency exchange. Therefore, an average cost of approximately C$123 per revenue service hour 
was estimated for streetcar operations in Vancouver. 

This average cost was applied to the quantity of service being provided by the Vancouver 
downtown streetcar. Table 7.2-1 shows the calculation for the Phase 1 streetcar operation. 

Table 7-2.1 Estimated Vancouver Streetcar O&M Costs 

Estimated Vancouver Streetcar RVH   Phase 1 
Number of Vehicles (maximum in service, not including spares) 5 Annual RVH 

Annual RVH Per Vehicle   4,732 
Total System RVH   23,660 

Operating and Maintenance Costs   
Estimated Vancouver Cost per RSH (Year 2005) $123.00  

O&M using RVH   $3,000,000 
Miscellaneous O&M Costs (+ 20%)   $600,000 

TOTAL O&M COSTS ($CDN)   $3,600,000 
 

In the first phase, up to five streetcars would be in operation during peak periods. The extent of 
service would be 19 hours per weekday, 18 hours on Saturdays and 17 on Sundays. Assuming that 
service in the off-peak period would be half as frequent (matching lower demand), each streetcar 
(not including the spare) would operate for 4,732 hours per year. The total revenue vehicle hours 
for the system would therefore be 23,660 per year. Applying the average cost from above and 
adding a 20% allowance for other O&M costs results in a total annual cost of $3.6 million. 
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8. DESIGN RECOMMENDATIONS 

This section summarises the recommended alignment and stations for Phase 1 of the Vancouver 
Downtown Streetcar, presents visual simulations of the system’s potential appearance at several 
locations, and describes a maintenance facility for the streetcars. 

8.1 Alignment 
The recommended alignment for Phase 1 combines the preferred options from each of the 
alignment sections that were evaluated and refined in Section 5. This alignment has undergone 
continuous refinement over the course of the study as a result of policy and technical input from the 
City, TransLink staff, site visits, detailed conceptual engineering, and evaluation of the traffic 
operations and other impacts of integrating the system along its alignment.  

Table 8.1-1 summarises the recommended alignment, section by section, noting which option was 
selected and describing the major features of the alignment. Plans of the recommended alignment 
are to be found in Appendix B to this report. Additional details of certain intersection treatments (for 
the recommended alignment) are shown in Appendix C. 

Table 8.1-1 Recommended Alignments – Downtown Streetcar Phase 1 

Alignment 
Section 

Recommendation Major Features Stations 

Granville 
Island to 
Cambie 

Option 1 

See drawing P1-1 

(3 sheets) 

• Segregated double tracks following existing 
railway corridor, between Lamey’s Mill 
Rd./Charleson Rd. and West 6th Avenue 

• Storage tracks: for historic cars, south of 
running tracks, next to Granville Island station, 
with crossover east of the station; for expansion 
of modern fleet, at Alder Crossing 

• Grade crossing of Moberly Road, operating as 
part of Moberly/6th intersection 

• Future extension (after Phase 2) west of 
Granville Island station 

• Granville Island (east 
of Anderson Street) 

• Sitka Square 

• Moberly Road (east of 
grade crossing) 

• Cambie Street (RAV 
transfer, west of the 
bridge) 

Southeast 
False 
Creek 

Centre Running 

See drawing P2-2 

(2 sheets) 

• Alignment in First Avenue corridor, street to be 
widened in Southeast False Creek development  

• Mostly segregated 6.8 m double track section, 
with 4.5m traffic/bike lane and 2.5 m parking 
south of streetcars; 4.5 m traffic/bike lane north 
– fairly wide sidewalks/landscaping either side 

• Traffic only crosses tracks at intersections, left 
turns across tracks only at signals 

• Tracks cross First Avenue and go off-street just 
west of Quebec Street 

• Columbia* (median 
station) 

• Ontario* (median 
station) 

* Manitoba and Cook 
station locations are also 
feasible 
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Alignment 
Section 

Recommendation Major Features Stations 

Quebec 
Street 

West Side 

See drawing P3-1 

• Alignment is on west side of Quebec Street 
from First Avenue to Pacific Boulevard 

• Segregated 7.0 m double track section using 
westernmost existing traffic lane and off-street 
area (southbound Quebec Street becomes 2 
through lanes) 

• South of Terminal Avenue, 4.0 m 
pedestrian/biking area west of the tracks, and 
1.0 m buffer on east separating it from 
southbound traffic 

• One grade crossing in future – SEFC local 
street midway between First Avenue and 
Terminal (street will probably also function as 
southern access into Science World parking) 

• Science World (west 
side of Quebec Street 
opposite museum 
entrance and south of 
Skytrain guideway) 

  • North of Terminal Avenue, existing parking is 
west of tracks and 1.0 m buffer again separates 
them from southbound traffic 

• Grade crossing of parking lot driveway opposite 
National Avenue 

• Pacific Boulevard realigned northeast into 
existing triangular median area, and narrowed 
to two lanes, allowing streetcar to turn and 
make perpendicular crossing at Pacific/Quebec 
signal 

• At intersection, northbound track joins mixed 
traffic in curb lane of Quebec Street; 
southbound track is segregated with one 
southbound traffic lane and bike lane east of it 

• Pacific Boulevard 
(west side of Quebec 
Street, immediately 
south of intersection 
with Pacific) 

Pacific to 
Keefer 

Option 1 

See drawing P4-1 

• Northbound track in mixed use lane on Quebec 
Street 

• Southbound track in segregated lane, with 
sidewalk and park/skate park west of the track 
and bike/traffic lanes east of the track 

• 800 Quebec Street maintenance shop and 
small storage yard, under the viaducts between 
Expo and Union. Yard access from south, likely 
using free right turn area (to be closed) south of 
Prior Street 

• Keefer (curb side 
stations) 

Keefer to 
Cordova 

Option 1 

See drawing P5-1 

• From Keefer to Pender, northbound and 
southbound tracks in mixed use lanes of 
Columbia Street (traffic is two-way) 

• North of Pender, northbound track in mixed use 
middle lane with lanes on right and left for 
parking and turns 

• Hastings (platforms on 
new transit bulb 
between SB and NB 
tracks) 
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Alignment 
Section 

Recommendation Major Features Stations 

• Southbound track from Cordova to Pender in 
segregated guideway (contra-flow to 
northbound traffic) with crossing of Hastings 
south of station – westernmost (fourth) existing 
traffic lane converted to streetcar trackway 

Gastown Couplet Option 

See drawing P6-2 

(2 sheets) 

• Westbound track in north curb lane of Powell 
Street and Water Street, mixed use with traffic – 
some parallel parking (short-term and 
deliveries) pockets on right side of tracks 

• Eastbound track in north curb lane of Cordova 
Street, possible mixed use with traffic (allowing 
left turns, but may wish to segregate from traffic 
approaching Columbia Street to facilitate signal 
priority for right turn across all traffic into 
segregated SB trackway) 

• Double track median alignment on Cordova 
between Seymour and Richards/Water – 
exclusive in western two-thirds of block because 
of interim terminus station and placement of 
crossover tracks 

• Carrall – WB at Maple 
Tree Square, EB on 
Cordova 

• Cambie – EB on 
Cordova between 
Cambie and Abbot, 
north curb 

• Storyeum – WB on 
Water between Abbot 
and Cambie, north 
curb 

• Waterfront Station 
(median of Cordova, 
immediately east of 
Seymour Street) 

  

8.2 Appearance 
Figures 8.2-1 through 8.2-5 are illustrations of the downtown streetcar system, as seen in the 
following locations: 

• Granville Island Station; 

• Science World station, as seen from southeast corner of Quebec Street and Terminal Avenue; 

• Chinatown, stations at Keefer Street seen from the southeast corner;  

• Gastown – looking west at the Storyeum station on Water Street; 

• Waterfront Station – from the south side of Cordova Street. 
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9. FUTURE PHASES & EXTENSIONS 

The focus of this report has been on the development and refinement of options and 
recommendation of a specific alignment within Phase 1 of the streetcar project. While not studied in 
as much detail, the Stanley Park extension and Pacific Boulevard extension were also updated from 
prior studies. This section summarizes the relevant new findings. 

9.1 Future Alignment and Stations 
Figure 9.1-1 (map on next page) shows the overall alignment of the initial Phase 1 and the Stanley 
Park and Pacific Boulevard extensions. 

The Stanley Park extension expands service west from Waterfront Station to Coal Harbour and 
Stanley Park, following Cordova, Bute Street, Hastings Street, and an off-street corridor parallel to 
Georgia Street. The Pacific Boulevard extension would expand service into the stadium area and 
Yaletown, following Pacific Boulevard and Drake Street. 

Stations proposed for the Stanley Park extension include: 

• Waterfront Station (revised track to allow continuous operation); 

• Cordova at Hornby; 

• Cordova at Thurlow; 

• Hastings at Jervis; 

• Hastings at Cardero; 

• Denman (at Georgia St); and 

• Stanley Park (at Chilco). 

 
Stations proposed for the Pacific Boulevard extension include: 

• Pacific Boulevard/Quebec (revised track to allow branch operation from original line) 

• Pacific at Griffiths (serving the arena and north end of the stadium); 

• Pacific at Smithe (south end of the stadium and north end of Cambie Bridge); 

• Pacific at Davie (RAV connection on north side of False Creek); and 

• Drake east of Granville Street. 

 
Table 9.1-1 (after the map) summarizes the length and number of stations in these first three 
segments of the streetcar system, as well as the ridership and revenue estimates, previously 
explained in Section 6. The ridership and revenues are cumulative and are taken from the central 
ridership estimate and the corresponding low range revenues. 
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Table 9.1-1 Downtown Streetcar Phase 1, Extensions and Full Network 

System Segment Length 
(km) 

Cumulative 
Length 

Stations Cumulative 
Stations 

Cumulative 
Ridership in 

2021 

Cumulative 
Passenger 

Fares in 2021 

Phase 1: Granville Island to 
Waterfront Station 

4.97 4.97 13* 13 5.0 million $4.8 million 

Stanley Park Extension: 
Waterfront Station to Stanley 
Park 

2.23 7.20 
(Ph. 

1+Stanley) 

6 19 6.9 million 
(Ph. 1 + 
Stanley) 

$6.6 million 

Pacific Boulevard Extension: 
Pacific/Quebec to Drake at 
Granville 

2.20 7.17 km 
(Ph. 1 + 
Pacific) 

4 17 7.2 million (Ph.1 
+ Pacific) 

$6.2 million  

Full Network Total  

Phase 1 + both extensions 

9.40 9.40 km 
 

23 23 9.1 million  $8.3 million  

* Note: Some stations feature common platforms for both directions, and others have a pair of separate platforms for each direction. 
The stops on the Cordova-Water couplet account for two stations: Cambie (EB platform on Cordova, WB on Water) and Carral 
(likewise). 

9.2 Future Phase Cost Estimates 
In Section 7, cost estimates for the alignment options and the recommended alignment were 
presented. These were developed using unit costs for major capital elements and an overall 
average cost for operations and maintenance. For the future phases, order-of-magnitude planning 
estimates have been prepared. Table 9.2-1 summarizes the estimated capital cost of the future 
phases, assuming that they will have similar costs to Phase 1. One should be cautioned that the 
initial phase has the extra cost of the maintenance facility built in, but a higher contingency is 
necessary for the extension and Phase 2 given their less developed design status. 

Table 9.2-1 Capital Costs – Streetcar Phase 1, Extensions and Full Network 

Capital Cost  
By Phase 

Phase 1 
(Recommended) 

Stanley Park 
Extension 

Pacific Boulevard 
Ext. 

Full Network  (Phase 
1 and  Extensions) 

Length (km) 4.97 2.23 2.20 9.40 
Average Cost  $         16,335,000   $         17,000,000   $         17,000,000   $         17,000,000  
Subtotal  $         81,184,000   $         37,842,000   $         37,400,000   $       159,732,000  
# of Vehicles 6 3 6 15 
Average Cost  $           3,456,000   $           3,456,000   $           3,456,000   $           3,456,000  
Subtotal  $         20,736,000   $         10,368,000   $         20,736,000   $         51,840,000  
Total  $       101,920,000   $         48,210,000   $         58,136,000   $       211,572,000  

 
Table 9.2-2 summarizes the annual operating and maintenance costs, developed using the same 
average cost per vehicle service hour as the main alignment. The Pacific Boulevard extension 
creates a new branch alignment from the original Waterfront line and it was assumed that the best 
way to serve this was to add a second route to the system. Given that boardings are highest in the 
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Southeast False Creek area, a pair of routes was used for modeling and cost estimating, with one 
from Granville Island to Stanley Park and the other to Drake/Granville. 

Table 9.2-2 Operating and Maintenance Costs – Streetcar Phases 1 and 2 

Estimated Vancouver Streetcar O&M Costs Phase 1 
Phase I + 
Stanley 

Park 

Phase 1 + 
Pacific 
Blvd 

Phase I + 
Both 

Extensions  
     

Estimated Rounded Vancouver Cost per RSH $123.00 $123.00 $123.00 $123.00 
      

Estimated Vancouver Streetcar RVH  Annual RVH   
Number of Vehicles (maximum in service, not including spares) 5 7 10 12 

Annual RVH Per Vehicle  4,732 4,732 4,732 4,732 
Total System RVH  23,660 33,124 47,320 56,784 

Operating and Maintenance Costs      
O&M using RVH  $3,000,000 $4,100,000 $5,900,000 $7,000,000 

Miscellaneous O&M Costs  $600,000 $900,000 $1,200,000 $1,400,000 
TOTAL O&M COSTS ($CDN)  $3,600,000 $5,000,000 $7,100,000 $8,400,000 
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