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INTRODUCTION

1.1 PURPOSE
This strategic options analysis summarizes the analysis undertaken to identify a preferred service delivery
alternative (“alternative”) to address the transit needs for the Surrey-Newton-Guildford (SNG) corridor,
one of the fastest growing areas in Metro Vancouver.
This document provides an overview of studies carried out between 2009 and 2016, and includes a
review of the potential alternatives, the decision criteria applied to evaluation alternatives as project
planning evolved, and the shortlist of alternatives for analysis in the business case. A recommended
alternative is identified.
A glossary of terms is provided in section 6.
1.2 STRATEGIC OPTIONS ANALYSIS DOCUMENT OVERVIEW
This document consists of the following sections:
Section 2 – Requirements and Considerations for the Strategic Options Analysis – provides an
overview of the Capital Asset Management Framework (CAMF) and Ministry of Transportation and
Infrastructure (MOTI) requirements for a strategic options analysis as well as the Project objectives.
Section 3 – Project Background – provides an overview of the Project scope, a summary of the prior
analysis undertaken to identify a list of service delivery alternatives including due diligence exercises. It
describes how the Project fits within the context of the South of the Fraser Transit Plan and the Mayors’
Council Vision.
Section 4 – 2017 Strategic Options Analysis – provides updates to key assumptions and inputs
including those relating to operational parameters, ridership and capacity, which are used to provide an
updated Multiple Account Evaluation (MAE) evaluation for service delivery alternatives.
Section 5 – MAE Summary– the MAE results are summarized in this section
Section 6 – Glossary of Terms –provides a glossary of key terminology referred to within this document.
Appendix A – Preliminary Risk Assessment –provides a high level preliminary risk assessment in
accordance with CAMF requirements for each of the three shortlisted alternatives.
Appendix B – MAE Table –provides the detailed analysis in tabular format in support of the MAE
summary contained within section 5.
Appendix C - Alternatives Analysis Process – provides a diagram, which schematically aligns the
various stages of analysis with core section of this document for ease of use.
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REQUIREMENTS AND CONSIDERATIONS FOR STRATEGIC OPTIONS ANALYSIS

2.1 CAMF REQUIREMENTS FOR MULTIPLE ACCOUNT EVALUATIONS
CAMF requires public sector agencies to explore alternatives to meet service delivery needs through a
strategic options analysis. A strategic options analysis is a systematic approach to identifying options,
evaluating them and determining the best way to meet service delivery needs that meets public interest
objectives. A requirement of this process is that decisions be adequately supported by quantitative and
qualitative analysis.
An MAE process provides for the evaluation of both quantitative and qualitative factors across
alternatives in terms of five different accounts: financial, customer service, environmental, economic
development and social/community. Each account is represented by one or more inputs which represent
the important implications of each alternative and demonstrates the trade-offs involved in selecting one
alternative in relation to the others. The MAE analysis highlights the costs, benefits and other impacts of
each alternative in relation to a base case or business as usual (BAU), which is the most likely solution in
the event none of the alternatives moves forward.
This document takes into account recommendations from CAMF and the March 2013 Audit of the
Evergreen Line Rapid Transit Project1 by the Office of the Auditor General of British Columbia.
2.2 MOTI TRANSIT BUSINESS CASE TEMPLATE
MOTI maintains guidelines, which provide sector-specific guidance as to how the CAMF requirements are
to be met including:
1) Guidelines for Preparing Business Cases: Overview2;
2) BC MOTI Transit Business Case Template – Handbook3 (“MOTI Handbook”); and
3) BC MOTI Benefit Cost Analysis Guidebook: Guidelines for the Benefit Cost Analysis of Highway
Improvement Projects in British Columbia4
The Guidelines for Preparing Business Cases: Overview, indicates that an MAE is to be used to evaluate
alternatives for transportation projects while the MOTI Handbook provides MAE criteria specific to transit
projects.

1

https://www.bcauditor.com/sites/default/files/publications/2013/report 15/report/OAGBC%20Evergreen%20Line.pdf

2

BC Ministry of Transportation and Infrastructure, “Guidelines for Preparing Business Cases: Overview,” November
2015.
3
BC Ministry of Transportation and Infrastructure, “Transit Business Case Template - Handbook,” Revised
November 2014.
4
BC Ministry of Transportation and Infrastructure, “Benefit Cost Analysis Guidebook: Guidelines for the Benefit
Cost Analysis of Highway Improvement Projects in British Columbia,” Revised August 2014.
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BACKGROUND

3.1 PROJECT SCOPE
TransLink proposes to expand the rapid transit network within the City of Surrey and surrounding areas.
The Surrey-Newton-Guildford Project will introduce rapid transit connecting Surrey City Centre to
Guildford Town Centre via 104 Avenue and Newton Town Centre via King George Boulevard (the “SNG
corridor”). The SNG corridor is one of the fastest growing areas in Metro Vancouver in terms of population
and employment levels. The City of Surrey is the urbanizing core of the South of Fraser Sub-Region,
which includes the City of Surrey, City of Langley, Township of Langley, Corporation of Delta, City of
White Rock and Tsawwassen First Nation and is expected to absorb a significant amount of this
population and employment growth.
The Surrey-Newton-Guildford Project (the “Project”) represents one of two components of the South of
the Fraser Rapid Transit (SoFRT) network as envisioned in the Mayor’s Council Vision to address the
need for rapid transit within the South of Fraser Sub-Region. These components include rapid transit:
1) Guildford to Newton via Surrey City Centre along 104 Ave and King George Blvd (the “SurreyNewton-Guildford (SNG) Line” or the “Project”); and
2) Surrey City Centre to Langley Centre along Fraser Highway (the “Surrey-Langley Line”)
Together, the Project and the Surrey-Langley Line comprise the SoFRT project. The Surrey-Langley Line
will be addressed in a separate and subsequent strategic options analysis.
The proposed transit improvements would be coordinated with, and connected to, the local and regional
cycling network as well as local bus and regional SkyTrain transit systems. The Project (shown as Phase
1: Surrey-Newton-Guildford in Figure 1) would provide approximately 10.5 km of rapid transit including 11
stops. For context, the future Surrey-Langley Line is also shown in Figure 1.
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Figure 1 – Proposed Project Alignment

3.2 PROJECT OBJECTIVES
In 2010, TransLink initiated a multi-phased analysis (working with stakeholders including the City of
Surrey, City of Langley and Metro Vancouver as well as consulting with the public throughout this
process) to evaluate alternatives for rapid transit in the City of Surrey and surrounding communities 7.
The analysis identified the following Project objectives for addressing rapid transit needs within the SNG
corridor.
1. Meet current and future ridership needs and travel demand, provide improved transit service
quality, shift and shape corridor travel demand to transit in an effort to reduce dependence on
autos in the City Centre;
2. Shape and help achieve future land use and increased development in keeping with the Regional
Growth Strategy and municipal plans; and
3. Help achieve mode share and emissions targets.

7

Surrey Rapid Transit Alternatives Analysis Phase 2 Evaluation (IBI Group in association with Hatch Mott Macdonald, Golder Associates, A.
Steadman, and Coriolis, August 2012).
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Figure 3 - Map of Metro Vancouver

A main priority within Metro Vancouver’s Regional Growth Strategy was to connect “Surrey Metro Centre
to one or more of the following Urban Centres south of the Fraser River: Fleetwood Municipal Town
Centre, Guildford Municipal Town Centre, Newton Municipal Town Centre, and Langley Regional City
Centre”9
The study area shown in Figure 4 extended along King George Boulevard, Fraser Highway and 104
Avenue capturing the communities of Surrey Centre, Newton, Guildford, Fleetwood, Cloverdale/Clayton,
South Surrey/White Rock and Langley Centre (collectively the “Study Area”). Refer to Figure 4 (below) for
a map of the Study Area.

9

http://www.metrovancouver.org/services/regional-planning/metro-vancouver-2040/about-metro2040/Pages/default.aspx

Page 10

Surrey-Newton-Guildford Project Strategic Options Analysis

Figure 4 - Surrey Rapid Transit Study Area10

3.3.2

Phase 1 – Shortlist Identification

As part of the shortlist identification (“Phase 1”), over one thousand combinations of potential network
options were identified. Rapid transit technologies included bus rapid transit (BRT), light rail transit (LRT)
and rail rapid transit (RRT), also known as SkyTrain in Metro Vancouver11. These rapid transit
technologies are discussed further in section 4.1. These options underwent a screening process using an
10

Surrey Rapid Transit Alternatives Analysis Phase 2 Evaluation (IBI Group in association with Hatch Mott Macdonald, Golder Associates, A.
Steadman, and Coriolis, August 2012).
11
ibid
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MAE framework to assess which options best met the Project objectives. Phase 1 concluded by
recommending a shortlist of 12 network alternatives for more detailed analysis against a BAU scenario.
Refer to Figure 5 for a schematic summary of the 13 alternatives. The BAU scenario assumed the Study
Area would continue to be served by buses consistent with TransLink’s South of Fraser Area Transit Plan
(SOFATP) with service increases consistent with past trends and forecast population and employment
growth, but without rapid transit investment as outlined in the SOFATP 12.

12

https://www.translink.ca/en/Plans-and-Projects/Area-Planning/South-of-Fraser-Area-Transit-Plan.aspx
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3.3.3

Phase 2 – Alternatives Development and Evaluation

The purpose of the evaluation of alternatives (“Phase 2”) was to assess the shortlisted set of rapid transit
options from Phase 1 against the Project objectives, based on application of a technical evaluation while
considering stakeholder and public input.
As part of the evaluation process shown in Figure 7, an MAE methodology was applied using a series of
accounts to evaluate costs, benefits, and impacts of each alternative. TransLink and its advisory team
identified seven (7) accounts, aligned with the BC MOTI Benefit Cost Analysis Guidebook as indicated in
Table 1. Each account had specific objectives and a series of criteria that were used to assess the overall
performance of each alternative within each account as summarized below in Table 2.
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Table 2 - Multiple Account Evaluation - Account Level Objectives and Criteria14

The results of the MAE were summarized using evaluation scoring, representing how each alternative
performed relative to the BAU scenario as a point of reference. The scores helped to differentiate among
alternatives. The 13 alternatives were rated on a five-point scale for each account as outlined in Figure 6.

14

Surrey Rapid Transit Alternatives Analysis Phase 2 Evaluation (IBI Group in association with Hatch Mott Macdonald, Golder Associates, A.
Steadman, and Coriolis, August 2012).
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Figure 6 - Five-Point Scale

In this scale, scores of “5” or “4” indicated that the alternative performed “better” than the BAU alternative.
Scores of “1” or “2” were given where the alternative performed “worse” than the BAU alternative. A score
of “3” meant that the alternative’s performance was similar to BAU. The results of this MAE are
summarized in Figure 7. The full analysis is contained within the Surrey Rapid Transit Study Alternatives
Analysis Phase 2 Evaluation – Final Report (August 2012).

Figure 7 - Phase 2 Multiple Account Evaluation Results

Based on these results, TransLink and its advisors narrowed the shortlist from 13 to four alternatives for
consideration within a regional investment planning process. These four alternatives are as follows:

•

Alternative 1 (BRT1): BRT on Fraser Highway, King George Boulevard, and on 104 Avenue.

•

Alternative 2 (LRT5A): LRT on Fraser Highway, and BRT on King George Boulevard and on 104
Avenue.
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•

Alternative 3 (LRT1): LRT on Fraser Highway, LRT on King George Boulevard south to Newton
with BRT continuing to White Rock, and LRT on 104 Avenue.

•

Alternative 4 (RRT1A): RRT on Fraser Highway, and BRT on King George Boulevard and on
104 Avenue.

Following the conclusion of the MAE, TransLink and its Municipal and Provincial partners concluded that
all four alternatives would be advanced for further consideration as part of TransLink’s Regional
Transportation Strategy (RTS) – the strategic framework setting the vision, goals, principles, strategies
and key initiatives for transportation investment in the Metro Vancouver over the next 30 years.
The decision to further consider the outputs of this MAE as part of TransLink’s RTS provided the
opportunity for regional decision makers to consider the outputs of the technical analysis, examine the
trade-offs of each alternative and evaluate each within the context of Metro Vancouver’s broader
transportation priorities and affordability constraints.
3.3.4

Phase 3 - Regional Transportation Strategy and Mayors’ Council Vision

The RTS strategic framework15 was prepared during an 18-month period (2013-2014) by TransLink with
input from stakeholders to develop a comprehensive 30-year transportation strategy for Metro Vancouver.
An important action from this framework included the “completion of high priority rapid transit projects
including…..Surrey (104th Ave, Fraser Hwy, and King George Blvd)”.16
A key output of the RTS was the development of a long-term regional network concept. The network plan
outlined a series of transportation infrastructure priorities but did not articulate specific project details.
Rapid transit in the South of Fraser Sub-Region remained critical to the strategy’s transit expansion
priorities. However, by the conclusion of the RTS strategic framework in 2013, the preferred rapid transit
solution for the South of Fraser Sub-Region had still not been selected.
In February 2014, MOTI requested that the Mayor’s Council confirm its transportation vision including
clarification around technology and timing for the major projects recommended within the RTS. In
response, the Mayors’ Council formed a subcommittee with support from TransLink, Metro Vancouver
and staff from municipalities throughout the region to define this vision, establish spending priorities and
recommend new funding mechanisms capable of supporting the development of the priority projects 17.
This work resulted in the Regional Transportation Investments: a Vision for Metro Vancouver 18 (“the
Mayors’ Council Vision”).

15

https://www.translink.ca/en/Plans-and-Projects/Regional-Transportation-Strategy.aspx

16

https://www.translink.ca/en/Plans-and-Projects/Regional-Transportation-Strategy.aspx

17

The Mayors’ Council Vision

18

https://tenyearvision.translink.ca/downloads/10%20Year%20Vision%20for%20Metro%20Vancouver%20Transit%20and%20Tra
nsportation.pdf
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In developing the Mayor’s Council Vision, the subcommittee considered the four alternatives that were put
forward following Phase 2 including the corresponding underlying analysis that was completed.
Recognizing the City of Surrey and nearby communities as one of the fastest growing parts of Metro
Vancouver and considering the City of Surrey’s latest transit, land-use and economic aspirations 19, the
Mayor’s Council Vision recommended the implementation of LRT in Surrey (Alternative 3 – LRT1)
providing a long term rapid transit capacity alternative. This work would be undertaken using a phased
approach from a regional affordability perspective and within the context of the initial 10-year timeframe
for the Mayors’ Council Vision. Accordingly, the first phase would include construction of LRT along the
Surrey-Newton-Guildford corridor and followed by LRT connecting Surrey City Centre to Langley Town
Centre along the Fraser highway. The BRT component to White Rock was redefined as a separate
initiative to be analyzed independent of this network.
3.3.5

Phase 3A – Technical Analysis

In support of the preparation for a business case, it was recognized that additional technical elements
needed to be updated to build upon the recommendation for a 27-km LRT network as described in the
Mayors’ Vision. The Phase 3A technical assessment20 sought to update cost, ridership and travel time
information based on more detailed design. Consistent with the Mayors’ Council Vision, the assessment
concluded that it was not practical to implement the full network all at once given the construction impacts
and financial constraints associated with such a large and complex undertaking.
With development and redevelopment occurring quickly in Surrey, the Surrey-Newton-Guildford LRT
Project was selected as the top priority within the SoFRT network to encourage an appropriate mix of
redevelopment along the corridors and to address the current challenges such as congestion and
population growth.
3.3.6

Alignment with Shortlist of Alternatives

As described in section 3.3.4, the Mayor’s Council Vision selected a hybrid of Alternative 3 – LRT1, which
proposed LRT on Fraser Highway, LRT on King George Boulevard south to Newton with BRT continuing
to White Rock, and LRT on 104 Avenue. This alternative proposed a phased approach where LRT is first
constructed and commissioned along the Surrey-Newton-Guildford corridor followed by a future
expansion to Langley along the Fraser Highway. In addition, the Mayors’ Council Vision determined that
the BRT component to White Rock would be analyzed separately.

19

http://www.surrey.ca/city-services/4789.aspx (transportation), http://www.surrey.ca/city-services/4699.aspx
(land use), http://www.surrey.ca/business-economic-development/3551.aspx (economic plan and strategies)
20
Surrey LRT Phase 3A Business Case Inputs Report (March 2016)
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Figure 8 - LRT1 (Phased Approach)21

3.4 2015 DUE DILIGENCE REVIEW
Concurrent with the advancement of Phase 3A, in April 2015, a working group comprised of senior
representatives from TransLink, the City of Surrey, MOTI, Partnerships BC (collectively “the Working
Group”), commenced a collaborative due diligence review process to examine, assess and address gaps
in the planning and analysis undertaken to support the business case for LRT in City of Surrey as outlined
in the Mayor’s Vision. The purpose of the due diligence review was to ensure that the need for
investment, as well as the scope, technology and cost of rapid transit in the City of Surrey, were
supported by a rigorous review of facts, analysis and qualitative considerations consistent with the
requirements of CAMF.
Subsequently, TransLink reviewed, evaluated and compared technology and route alternatives for both
the SNG corridor and the Surrey-Langley corridor with up-to-date cost estimates, employing a sub-set of
the MAE criteria utilized in Phase 2.

21

https://www.translink.ca/surreylrt
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While the review “found that work done in Phase 2 was generally complete and robust”22, TransLink
noted that the transportation model used for Phase 2 should be refined. In particular, it was noted that the
model understated non-capacity constrained technology options such as RRT and LRT and that the
benefits associated with BRT were overstated. It observed that given the ridership information used in
Phase 2, BRT technology would have insufficient capacity to meet forecast demand along the SNG
corridor and therefore LRT technology was recommended. Specifically, it was noted that the version of
the Regional Transportation Model (RTM) used to estimate ridership and travel times at the time of Phase
2 had a number of limitations and was not adequate for producing ridership and travel time values
sufficiently robust for a business case.
3.5 UPDATED RIDERSHIP FORECASTS
Following the review described above in section 3.4, the RTM was updated in 2016 to reflect new
information including updated land use planning assumptions, additional model zones and re-calibration
of the model along the South of Fraser and Broadway areas using actual ridership data. The revised RTM
(entitled RTM v2.2) became the basis for forecasting and evaluation work 23. Furthermore, the
annualization factor (or expansion factor), the figure that translates AM Peak ridership to daily or annual
ridership was revised downwards based on transit data analysed.
The RTM v2.2 also incorporated the latest BAU road network assumptions which included:
•

Georgia St. and Dunsmuir St. Viaduct removal projects;

•

Pattullo Bridge replacement project (4 lane and tolled);

•

George Massey Tunnel/Bridge replacement project (10 lane and tolled); and

•

City of Surrey’s Ten-Year Servicing Plan (2014-2023).

With respect to considering each corridor as a stand-alone option, the Surrey Rapid Transit Independent
Technology Evaluation – Final Report concluded that LRT was the preferred technology for the SNG
Line. Its superior capacity and expandability in contrast to BRT means it is able to serve a greater portion
of the corridor users.
As a result of the RTM update, the revised ridership figures revealed the need for greater transit capacity
in the medium to long term for the SNG corridor, in particular for the PM peak.
Concurrent with the development of updated ridership in 2016, the Phase 3B work commenced, which
sought to develop a reference case design that would form the basis for further engineering design for a
business case and subsequent Project delivery.

22
23

Surrey Rapid Transit Independent Technology Evaluation – Final Report (June 11, 2-15) CH2M Hill
See ‘Newton-Guildford Line Ridership Forecast’ memo (October 2016) for assumptions and ridership results
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3.6 SPRING 2017 DUE DILIGENCE REVIEW
In December 2016, a due diligence panel (DDP) was engaged to review aspects the Surrey-NewtonGuildford Project including ridership and technology, cost estimates, traffic management assumptions and
the City of Surrey plans for development along the corridor.
The DDP observed that based on ridership demand forecasts presented in Newton-Guildford Line
Ridership Forecast report (Fall 2016), a BRT system could provide sufficient capacity for approximately
20 years assuming a 3-minute headway. The DDP also suggested that the Project team assess whether
converting a BRT to LRT in the future could be viable. In response to these observations, section 4.2
includes analysis and discussion on the impact and viability of a 3-minute headway in terms of either the
impact on road traffic or decrease in BRT reliability. Section 4.6.7 also discusses the implications of
converting BRT to LRT.
In addition, the DDP observed that the introduction of an at-grade transit system into an existing road
network would likely cause changes in traffic movements, delays and changes in pedestrian movements.
Therefore, the DDP suggested that further analysis of potential traffic and pedestrian impacts under
different configurations and time horizons be undertaken. In response, the Project team presented the
City of Surrey’s planned and funded network capacity improvements to accommodate future population
growth and support re-routing and circulation within and around the SNG corridor. License plate data,
truck volumes and transit network changes were also presented. Detailed traffic modeling including
network reassignment (i.e. as delays at intersections increase, more users are will likely divert away from
the corridor reducing pressure at intersections) is currently being undertaken as part of the procurement
readiness stage of the Project.
The DDP also noted that because of the Project’s focus on urban renewal and encouraging the
development of livable, dense communities along the SNG corridor, the Project team should consider
ways to better articulate these opportunities and benefits within its business case. Discussion regarding
social and community benefits are described in section 4.6.6.
4

2017 STRATEGIC OPTIONS ANALYSIS

Given the development of new ridership estimates from the revised RTM v2.2, updated costs estimates,
ongoing work by TransLink and the City of Surrey, the decision to follow a phased construction approach
and additional due diligence review, it was determined that an updated MAE analysis, including modeling
for a BRT system, was warranted. This analysis is intended to confirm the preferred alternative for
addressing the need for rapid transit in the Surrey area, as indicated by the Mayors’ Council Vision, is still
supported by the facts and relevant criteria.
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4.1 ALTERNATIVE DESCRIPTIONS
The technology choices for the SNG corridor include LRT (LRT1) or BRT (BRT1, LRT5A, RRT1A). For
clarity, RRT (Skytrain) is not considered because it is only contemplated along the Fraser Highway
(Phase 2) corridor whereas the scope of this updated analysis focuses on the SNG corridor.
Figure 9 - SNG Corridor

These three (3) technology scenarios include key assumptions and technical aspects are described
below.
4.1.1

Business as Usual (BAU)

The BAU scenario includes only the committed and funded transportation investments and assumes that
the City of Surrey would continue to be served by buses consistent with TransLink’s South of Fraser Area
Transit Plan with service increases consistent with past trends and forecast population and employment
growth, but without any major rapid transit investment. Therefore, the BAU represents the base case
against which LRT and BRT are compared. The BAU includes:
•

The City of Surrey’s Ten-Year road servicing plan (2016-2025);

•

The City of Langley’s Master Transportation Plan road corridor improvements;

•

Pattullo and Massey Tunnel replacements (tolled)*; and
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•

TransLink’s Ten-Year Vision Phase 1 Improvements plan which includes the corridor continuing
to be served by the existing 96 B-Line bus service from Guildford to Newton via Surrey City
Centre

*Note: analysis is provided in section 4.3, which assumes tolls are eliminated from all current and future
tolled crossings within Metro Vancouver (including Golden Ears Bridge, Port Mann Bridge, George
Massey Tunnel replacement, and Pattullo Bridge).
The BAU assumes that the 96 B-Line will continue to operate on the corridor operating in mixed traffic at
headways of 6 minutes in 2030 and 2045. Headway is the time between transit vehicles for a specific
route.
4.1.2

Light Rail Transit (LRT)

An LRT scenario would include driver-operated, 30 metre, low-floor light rail vehicles (LRV) powered by
overhead wires. Capacity could be expanded to 2 by 30 metre vehicles (60 metre total length) if
warranted while maintaining a consistent peak headway of 5 minutes. Each 30-metre vehicle is assumed
to have a planning capacity of 170 passengers. LRT would run in a designated right-of-way separated
from other traffic by a curb. The average operational speed, which accounts for dwell times, is
approximately 23 km/hr with a maximum speed of 50 km/hr to align with traffic speed limits. Buses would
not be allowed on the LRT right-of-way and would operate on the road network. Stops would also be
located within the right-of-way corridor. The LRT would replace the current 96 B-Line and would operate
with the same stop locations.
4.1.3

Bus Rapid Transit (BRT)

A BRT scenario would include low-floor articulated buses (18 metres in length, diesel or electricity
powered) running in a designated right-of-way and separated from other traffic (including other buses) by
a curb. Each 18-metre bus is assumed to have a planning capacity for approximately 85 passengers.
Buses would operate with a headway of 5 minutes (see section 4.2 for further discussion on operational
assumptions). Stops would be located within the right-of-way corridor. The average operational speed,
which accounts for dwell times, is approximately 23 km/hr. The BRT would replace the current 96 B-Line
and would operate with the same stop locations.
4.2 OPERATIONAL ASSUMPTIONS
Preliminary traffic modelling analysis undertaken as part of the Project24 showed that the traffic impacts of
LRT, by reducing road capacity and providing transit signal priority, would have a negative impact on
other road users. However, the modelling and corresponding analysis showed that a 5-minute headway

24

Newton-Guildford Operations Traffic Modelling Report, October 2016
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4.4 CAPACITY
The following figures illustrate the peak load forecasts based on the AM peak (from RTM v2.2) and PM
peak (estimated as indicated above) for the 2030 and 2045 forecast years. For clarity, the following
assumptions were used:
•

Planning capacity is estimated at 85% of the total capacity (consistent with other regional rapid
transit projects and TransLink’s planning policy). For example, in the case of a bus this would
mean that 85 passengers are assumed even though the bus has a design capacity for 100
passengers;

•

Peak loads between 2030 and 2045 have been estimated based on 2030 and 2045 data points;
and

•

Peak loads after 2050 have been estimated based on 2030-2045 growth.

*Note: Platform can accommodate up to a 60-metre train (e.g. 2 LRVs of 30 metres each)
Figure 10 shows that with a 30-metre light rail vehicle (LRV), PM peak hour peaks loads can be
accommodated through 2045 whereas AM peak loads can be accommodated through 2060.

Figure 10 - Peak Load Forecast – (BRT 5 minute and 3 minute)

Figure 10 shows that BRT with a 5 minute headway would be effectively at capacity on opening day in
2023 in the PM peak. With respect to the AM peak, a 5-minute BRT would reach capacity around 2035.
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The design and alignment of the two alternatives are very similar with the same stop locations and rightof-way widths. In addition, with signal priority provided at many of the intersections along the SNG
corridor, the end-to-end journey times for both BRT and LRT are very similar with the minor differences
attributable to slightly longer stop dwell times – particularly at the busiest stops where the BRT with fewer
doors would need to spend slightly longer to allow all passengers to board and alight the buses.
Passenger experience and perception in Metro Vancouver between SkyTrain and bus (including rapid
bus), as well as evidence from other jurisdictions shows that rail-based transit is inherently more attractive
to transit users than bus-based systems and the ridership forecasts reflect this ‘bias’. The LRT attracts
more riders, including more new transit riders, than the BRT, which, in turn, attracts many more riders
than the BAU (64,500 vs. 47,50030 vs. 18,800 daily boardings in 2045).
The figures in section 4.4 demonstrate that capacity and expandability are an issue for the BRT
alternative. Based on the forecasts prepared31, the BRT will be overcapacity in the PM peak on opening
day (2023) and overcapacity in the AM peak by 2034. One alternative to increase capacity would be to
run a more frequent service (less than the 5-minute frequency currently assumed) as described in section
4.4. However, the traffic analysis completed has shown that it would not be practical or feasible to provide
the same level of signal priority for a more frequent service as this would result in considerable increases
in traffic congestion and delay and impact the signal priority to be offered. The impacts would therefore be
longer and less reliable travel times, which will negatively affect both ridership and customer satisfaction.

Depending on how frequently the buses were scheduled, experience elsewhere (including the 99 B-Line
on Broadway in Vancouver) shows that very frequent bus services result in buses bunching together
creating un-even headways and further frustrating passengers.
The LRT however, with longer 30 metre vehicles has sufficient capacity until 2045 with the design and
stop platform lengths expandable to 60 metres providing the ability to further double the system capacity
by coupling together two vehicles while maintaining the 5-minute headway and journey times.
Implementing LRT is expected to take more than 1,600 cars off the road (2045 AM peak) as drivers shift
to take transit and will result in fewer cars travelling through Central Surrey.
There are other qualitative aspects that differentiate an LRT from a BRT or BAU. From a customer
comfort perspective, LRT provides a smooth and reliable ride that adds to the comfort of travel for the
transit customer when compared to bus travel. The LRT vehicles also generally offer more space for
strollers, mobility devices and enable customers to bring their bicycles on board in designated spaces.
Moreover, boarding and alighting LRT vehicles is easy and without barriers/steps through wide bi-parting
doors.

30

Modelled BRT demand is 47,500 daily boardings in 2045 but capacity constraints reduces this to 33,400. Benefits
beyond 2030 have been capped accordingly to reflect over capacity issues.
31
See Figure 13

Page 32

Surrey-Newton-Guildford Project Strategic Options Analysis

4.6.3

Environment

With the introduction of the Project, there are auto users who are forecast to shift to transit, thereby
reducing vehicle kilometres travelled. This in turn will reduce the total GHG emissions as well as other
harmful particulates emitted by cars. LRT is forecasted to result in the lifecycle emissions reductions of
200,000 tonnes - equivalent to nearly $4 million in present value (2016$) in savings based on the CO2
social cost. For BRT, with reduced mode shift and capacity constraints, there are reduced lifecycle
emissions of 157,000 tonnes - equivalent to nearly $3 million in present value (2016$) in savings based
on the CO2 social cost.
Construction of both projects will have to deal with watercourses, including Quibble Creek and Mahood
(Bear) Creek compared to the BAU which would not have an impact on them.
4.6.4

Economic Development

The economic development account assesses whether a project supports economic development.
All major investments create economic benefits. Compared to the BAU, the LRT, which is more capital
intensive compared to the BAU and BRT, provides higher economic benefits to the region.
Table 6 presented the Wider Economic Benefits for the LRT and BRT projects at $78m versus $53m
respectively (in present value terms). This is reflective of the larger travel time savings of LRT and
capacity availability.
4.6.5

Urban Development

The urban development account assesses how a project is supported by land use planning that promotes
density and diversity of uses, integration of the areas around the stops and by high quality urban design
and how it supports city shaping by encouraging municipalities to focus appropriate levels of development
around stops.
The City of Surrey has approved plans for increased development along the Surrey-Newton-Guildford
LRT Corridor through the Official Community Plan (OCP), Secondary Plans and pre-zoned
properties. Since 2010 there have been 51 new development applications within the corridor that
propose higher-density residential, commercial or mixed-use redevelopment.
In addition, the investment in high quality, electric rail-based system provides slightly greater opportunities
to make improvements in the urban realm. In particular, experience from other jurisdictions has shown the
desire/ability for the private sector to invest in the urban realm around developments and LRT stop
locations as result of the sense of ‘permanency’ of rail investment.
There is no difference in the access to transit statistics as the same alignment and stops assumed for the
BAU, LRT and BRT.
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4.6.6

Social and Community

The social and community account assesses where a project is safe, accessible, and secure and that it,
along with the supporting transit network provide benefits to and do not disproportionately impact
disadvantaged groups.
The construction of the alternatives will certainly have negative impacts. These include property
acquisitions (a combination of partial and full property takes), utility impacts, traffic management and
access impacts. The scale and locations of the impacts between the alternatives are very similar.
Compared to the BAU, the design of the new stops under a BRT or LRT scenario would provide a
substantial improvement in passengers’ safety perception as new stops would have emergency phones,
public address systems and high quality lighting.
Once operating, both the BRT and LRT alternatives would create benefits for the residents and
employers along the corridor by making transit faster, more attractive and more reliable, and by making
health, education and community facilities - including City Hall, shopping malls, libraries, community
centres and Surrey Memorial Hospital - more accessible without the use of a private car.
Another benefit of an LRT or BRT solution in contrast to the BAU are the increased health benefits due to
reducing emissions along the SNG corridor. This can improve health outcomes and the quality of life of
residents and employees. While not wholly quantifiable, it is well known that a reduction in particulates
resulting from emissions from buses and vehicles is a health benefit. Health benefits can include
decreases in healthcare costs such as potential decreases in hospital visits due to treatment of chronic
illness such as respiratory and related heart disease.
4.6.7

Deliverability

Deliverability assesses whether a project is constructible and operable, allows for phasing flexibility and is
scalable, is affordable and supported by all levels of government.
Compared to the BAU, both a BRT and LRT are constructible and operable. LRT is new to the area;
therefore, its operators would likely require additional training compared to BRT operators who could be
pulled from the existing Coast Mountain Bus operator pool.
Because of the segregated roadway under a BRT and LRT scenario, both alternatives would be more
challenging to re-route compared to the BAU, with the BRT slightly more flexible compared to the LRT
because it is not guided by tracks. From a scalability perspective, LRT is superior because it can adjust to
increases in capacity over the life of the Project without significant disruption. Light rail vehicles (LRV) can
be coupled together to form a train therefore doubling capacity is easily achieved by purchasing additional
LRVs. Platforms are currently designed to accommodate future expansion therefore adjustments to
headways would be avoided. While a BRT system can be converted to an LRT, this would create
significant impacts to passengers during construction as the BRT alignment would need to be closed. The
impacts of converting a BRT corridor to LRT in the context of the City of Surrey’s road network and
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community environment will be very high. This is due to the nature of the street grid that offers only
limited opportunity for traffic re-routing. Unlike other jurisdictions where there is sufficient corridor space
to provide temporary route alternates for both transit and auto traffic during re-construction, the City of
Surrey will have less ability to provide those temporary alternates when development is built up within and
around the corridor. BRT conversion will also cause significant disruptions to the SNG corridor that will
have more congested and developed as a result of the rapid transit system having been introduced. Not
only will the BRT customers and drivers be inconvenienced, but all residents, vehicles, cyclists and
businesses will be impacted a second time within a short time frame that will be unacceptable to both
TransLink and the City of Surrey.
The City of Surrey is a strong supporter of LRT within its community, and has developed the following
vision statement to demonstrate that support: “Street-oriented LRT will transform Surrey into connected,
complete and livable communities, making the City of Surrey and region more vibrant, accessible,
competitive and sustainable”32. The Mayor’s Council Vision identified LRT as the preferred alternative for
this corridor and, while a BRT might provide a short term solution to the growth and transportation
challenges faced by the City of Surrey, in order to continue to provide the same high quality level of
transit service (i.e. same journey time and passenger reliability), it would need to be upgraded to LRT in
the future.

32

Source: City of Surrey Website (http://www.surrey.ca/city-services/22486.aspx)
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GLOSSARY OF TERMS

96 B-Line

Express bus currently serving the SNG corridor

BC Ministry of
Transportation Transit
Business Case Template –
Handbook

A document prepared by MOTI to describe the standard MOTI
business case template and outline the inputs and outputs required
for submission to MOTI.

Benefit Cost Ratio (BCR)

The benefit cost ratio is an indicator which is calculated by dividing
the total discounted value of project benefits by the total discounted
value of project costs.

BRT1

A shortlisted service delivery option identified within the Surrey Rapid
Transit Alternatives Analysis Phase 2 Evaluation, which contemplates
BRT on Fraser Highway, King George Boulevard and on 104th Avenue.

Business As Usual (BAU)

Business As Usual, also referred to as the base case, forms the basis
against which proposed alternatives are compared. It is used to
identify what would happen if decision makers did “nothing” and the
identified problem was left unaddressed.

Bus Rapid Transit (BRT)

Driver-operated bus technology that provides faster, more frequent
and more reliable service than conventional bus service such as BLine or frequent bus service.
Information can be found at:
http://www.fin.gov.bc.ca/tbs/camf_guidelines.pdf

Capital Asset Management
Framework (CAMF)
Dwell time

Time a transit vehicle such as a LRV or bus spends at a scheduled stop
without moving

GHG

Greenhouse Gases

Headway

Time between vehicles along a transit route. Also known as frequency
and a key input to calculate route capacity.

Light Rail Transit (LRT)

A driver-operated rail technology using trains that utilize unique
vehicle and station design that are integrated into the communities
they serve.

LRT1

A shortlisted service delivery option identified within the Surrey Rapid
Transit Alternatives Analysis Phase 2 Evaluation, which contemplates
LRT on Fraser Highway, King George Boulevard and on 104th Avenue.

LRT5A

A shortlisted service delivery option identified within the Surrey Rapid
Transit Alternatives Analysis Phase 2 Evaluation, which contemplates
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LRT on Fraser Highway, and BRT on King George Boulevard and on
104th Avenue
Mayors’ Council

The Mayors' Council is composed of representatives from each of the
21 municipalities within the transportation service region, as well as
Electoral Area 'A' and the Tsawwassen First Nation, and collectively
represent the viewpoints and interests of the citizens of the region33.

Mayor’s Vision (Vision)

Document which defines the first 10 years of transportation
investments and actions needed as part of the 30 year Regional
Transportation Strategy.

Metro Vancouver 2040

Defines Metro Vancouver’s regional growth strategy, including rapid
transit South of the Fraser river over a 30-year timeframe (20112041).

Metro Vancouver

The federation of 21 municipalities, one Electoral Area and one
Treaty First Nation within the Region

Ministerial Mandate Letters

MOTI: http://www2.gov.bc.ca/assets/gov/government/ministriesorganizations/premier-cabinet-mlas/minister-letter/trevenamandate.pdf

Multiple Account Evaluation
(MAE)

Ministry of Finance:
http://www2.gov.bc.ca/assets/gov/government/ministriesorganizations/premier-cabinet-mlas/minister-letter/jamesmandate.pdf
The multi-criteria decision matrix tool used to compare options
within a project.

Net Present Value (also
referred to as Net Present
Cost):

The difference between the present value of the future cash flows
from an investment and the amount of investment. Present value of
the expected cash flows is computed by discounting them at the
required rate of return.

Phase 1

The first phase of the alternatives analysis which assessed over 1000
potential network options to identify a shortlist of 13 alternatives
The second phase of alternatives analysis which assessed the 13
alternatives from Phase 1 in greater detail to identify a shortlist of 4
alternatives.

Phase 2

33

https://www.translink.ca/en/About-Us/Governance-and-Board/Mayors-Council.aspx
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Phase 3

Regional Transportation Strategy (RTS) and Mayor’s Council Vision
which identified LRT as the technology for the Surrey Newton
Guildford and Surrey Langley corridors.

Phase 3A

A component of Phase 3 representing the technical analysis
undertaken by Hatch and Steer Davies Gleave (SDG) to develop +/30% design solution in support of the Mayor’s Council Vision.

Phase 3B

A component of Phase 3 representing the technical analysis
undertaken by Hatch and Steer Davies Gleave (SDG) to develop +/30% design solution in support of the Mayor’s Council Vision.

Project

Represents one of two components of the South of the Fraser Rapid
Transit (SoFRT) network as envisioned in the Mayor’s Council Vision.
Specifically, rapid transit from Guildford to Newton via Surrey City
Centre along 104 Ave and King George Blvd.

Rail Rapid Transit (RRT)
(alternatively referred to as
Advanced Light Rail Transit
(ALRT)

A driverless rail technology that has a high passenger capacity. RRT
operates completed separated from other traffic, which improves
travel time and reliability.

Regional Transportation
Strategy – Strategic
Framework

A document prepared by, which sets the framework to achieve
Transport 2040 and increase mode-split

Regional Transportation
Model (RTM)

TransLink’s transportation forecasting tool for municipalities/districts
in Metro Vancouver

RRT1A

A shortlisted service delivery option identified within the Surrey Rapid
Transit Alternatives Analysis Phase 2 Evaluation, which contemplates
RRT on Fraser Highway and BRT on King George Boulevard and on
104th Avenue.

Run Time

The travel time for a transit route.

SkyTrain

An RRT network within the Region that includes the Millennium Line
that extends to Lafarge Lake-Douglas Station (Coquitlam) to VCCClark Station (Vancouver) and the Expo Line that extends from
Waterfront Station (Vancouver) to King George Station (Surrey).

South of the Fraser Rapid
Transit (SoFRT) network

Includes the Surrey-Newton-Guildford (SNG) Line and the SurreyLangley Line.

Surrey-Newton-Guildford
Line (SNG Line)

The rapid transit line from rapid transit from Guildford to Newton via
Surrey City Centre along 104 Ave and King George Blvd.
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Surrey-Langley Line

Represents the second phase of the Surrey-Newton-Guildford Line,
which would extend rapid transit from Surrey City Centre to Langley
Centre along the Fraser Highway.

Transport 2040

Sets the vision for regional rapid transit expansion, establishing
projects South of Fraser as one of the regional priorities.

TransLink

Governed by the South Coast British Columbia Transportation
Authority Act, TransLink is Metro Vancouver’s regional transportation
authority. TransLink is responsible for the regional transportation
system, which includes regional transit, cycling, and operations and
maintenance of 2,300 lane kilometers of the Major Road Network.

TransLink Mayors’ Council
on Regional Transportation

Known as the Mayors’ Council

South of Fraser Sub-Region:

The Sub-Region including the City of Surrey, City of Langley, Township
of Langley, Corporation of Delta, City of White Rock and Tsawwassen
First Nation.
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Mitigation Plan: This column describes potential management and mitigation strategies for the risk
areas.
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APPENDIX B

Full MAE table, populated with summary descriptions against each criteria.
Representatives from TransLink, City of Surrey, and Project Team have jointly developed the MAE output table below. It is consistent with the
MOTI Transit Business Case Template and previous South of Fraser Rapid Transit evaluations and considers BRT and LRT alternatives.
•

Business As Usual (BAU): This represents the ‘base’ against which the alternatives evaluated are compared. It includes any project or
investment committed and funded (see section 4.1.1for further details)

•

Bus Rapid Transit (BRT): Buses operating in their own guideway between Newton and Guildford and replacing the 96 B-Line service
(see section 4.1.3 for further details)

•

Light Rapid Transit (LRT): LRT vehicles operating in their own guideway at grade between Newton and Guildford and replacing the 96
B-Line service (see section 4.1.2for further details)

•

Light Rapid Transit (LRT): LRT vehicles operating in their own guideway at grade between Newton and Guildford and replacing the 96
B-Line service (see Section 4.1 for further details)
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Stop Safety

Qualitative

Quibble Creek and Mahood
(Bear) Creek.

Quibble Creek and
Mahood (Bear) Creek.

The on-street bus stops
have limited
infrastructure for
passenger safety and
comfort. Bus stops are
offset from the roadway
curb and typically only
include a post with
signage. Bus stops do
not include additional
lighting, communication
and security systems for
passengers.

The Project’s stops provide a
safer environment over the
typical bus on-street bus stop.
The security of the passengers
and staff is a main focus in the
design of the stops. The stops
platforms will include highquality lighting with canopies
and glazing. The stops will be
designed to ensure passengers
are highly visible from outside
the stop using Crime
Prevention Through
Environmental Design
practices. The stops also
include systems security
elements such as emergency
phones and public address
systems.

The Project’s stops provide
a safer environment over
the typical bus on-street
bus stop. The security of
the passengers and staff is
a main focus in the design
of the stops. The stops
platforms will include highquality lighting with
canopies and glazing. The
stops will be designed to
ensure passengers are
highly visible from outside
the stop using Crime
Prevention Through
Environmental Design
practices. The stops also
include systems security
elements such as
emergency phones and
public address systems.

The on-street bus
system operates within
a mixed traffic scenario,
which includes vehicles,
cyclists and pedestrians.
The modes of transit
operate within a shared
corridor, which
increases interactions
and opportunities for
collisions.

The Project’s stops provide a
safer environment over the
typical bus on-street bus stop.
The security of the passengers
and staff is a main focus in the
design of the stops. The stops
platforms will include highquality lighting with canopies
and glazing. The stops will be
designed to ensure passengers
are highly visible from outside
the stop using Crime

The Project’s stops provide
a safer environment over
the typical bus on-street
bus stop. The security of
the passengers and staff is
a main focus in the design
of the stops. The stops
platforms will include highquality lighting with
canopies and glazing. The
stops will be designed to
ensure passengers are

Social and
Community

Operational Safety

Qualitative
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APPENDIX C
Appendix C- Alternatives Analysis Process

This diagram demonstrates schematically the various stages of analysis undertaken to generate a preferred service delivery alternatives for the
Project. Further, this diagram aligns each stage of analysis with core sections of the document for ease of use.
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