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PURPOSE
The purpose of this report is to provide the Board with:
•
An update on the preliminary design;
•
A current cost estimate based on the preliminary design;
•
A revised detailed design and construction schedule;
•
Funding options; and
•
Next steps.
BACKGROUND
The Evergreen Line is an important link within the regional transit network that will
provide increased transportation choice with convenient connections to the local area bus
network, the SkyTrain system, and West Coast Express. The investment in the Evergreen
Line will increase transportation choice in the northeast sector by providing an alternative
mode of travel to the single-occupant vehicle and will support land-use strategies of the
Livable Region Strategic Plan (LRSP), as well as continued goods movement in the
corridor and air quality objectives.
In the fall of 2004, the GVTA completed studies regarding the provision of rapid transit
in the northeast sector. The investigation was completed in two phases: Phase 1 –
Conceptual and Feasibility Study and Phase 2 – Evaluation of Rapid Transit Alternatives.
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technologies and evaluated each of these options using key criteria such as transportation
benefits, urban development, environmental and ease of implementation (Multiple
Account Evaluation).
In October 2004, the Board Approved in Principle a predominantly surface based light
rail transit (LRT) line with a funding envelope of $800M, including $170M of Provincial
funding, based on a conceptual phase cost estimate of 670M ($2003) including interest
during construction.
At its meeting on December 8, 2004, the Board approved the Essential Elements for the
Coquitlam Light Rail Transit Line. The essential project elements outline the design
principles for the Evergreen Line and define the design parameters for a successful LRT
system. The report also outlined a potential design and construction schedule with
revenue service commencing at the end of 2009. The Board also directed staff to proceed
with the next stage of the project.
As part of the 2004 Capital Program, Approval in Principle for the Project Definition
Phase was received in December 2003. Specific Project Approval for the Project
Definition Phase was approved by the Board in March 2005 with a budget of $5M,
including a $2M contribution from the Province and a $3M contribution from the GVTA.
In December 2005, the Coquitlam Light Rail Transit Line was renamed the Evergreen
Light Rail Transit Line, as approved by the Board after a public “Name Your Line”
Contest.
In March 2006, the Board approved a budget of $35M for the strategic acquisition of
properties for the Evergreen Line Light Rail Transit Project, as required, to protect the
corridor and to minimize ultimate property acquisition costs.
A project update was provided to the Board in May 2006. At that time, the Board
approved additional funding of $3M to permit the continuation of design work and
additional public consultation for the Evergreen Line Project Definition Phase. This
increased the total budget for the Project Definition phase to $43M including $35M for
property acquisition and $8M for preliminary design and public consultation, comprised
of a $6M GVTA contribution and a $2M contribution from the Province.
Since March 2005, the Project Team has been working towards a Preferred Preliminary
Design for the project based on technical information, dialogue with municipalities and
public input.
TransLink has been actively seeking input from the public through a series of open
houses. The open houses provide an opportunity to:
•
Provide information so that the public is able to maintain an understanding and
awareness of the project;
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•

Solicit input from a broad range of citizens and interests to identify design,
construction and operational concerns and opportunities for enhancement and
mitigation; and
Report back throughout the preliminary design phase of the Evergreen Line.

In June 2006, TransLink held its third series of open houses along the Evergreen corridor.
This most recent series helped to build upon input received at the first two series held in
November/December 2005 and March/April 2006 and further define the alignment.
PROJECT DEFINITION PHASE UPDATE
The objectives of the Project Definition Phase are to:
•
Complete the preliminary design based on technical, municipal and public input,
using the Essential Elements as the framework;
•
Identify property requirements;
•
Update the cost estimate;
•
Update the detailed design and construction schedule;
•
Identify risk and develop risk mitigation measures; and
•
Develop the funding strategy.
Work on the Project Definition Phase is well underway and scheduled to be completed
this fall. In the fall, TransLink staff plans to bring forward a recommended preferred
preliminary design, including station locations, and an updated cost estimate and seek
the Board’s approval to proceed.
1. Design Update
The Project Definition Phase involves the review and comparison of alignment and
station options within the context of the design principles and parameters outlined in
the Essential Elements. This review includes input from technical experts, including
TransLink staff and consultants and municipal staff, as well as the public.
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Working towards the goal of the Evergreen Line - to increase transportation choice in
the Northeast Sector and the region while providing significant economic,
environmental and social benefits - the design of the line sets out to achieve the
following:
Transportation
The Evergreen Line is the basis for developing a transportation network to increase
choice and support a reduction in auto use by ensuring the speed, capacity, reliability
of the system; integrating all travel modes and increasing overall capacity of the
corridor.
Urban Development
The Evergreen Line should support the creation of complete communities and a
compact region as outlined in the municipal official community plans. It should
support existing development and “city-shaping” by stimulating future concentrated
and mixed use development.
People
The Evergreen Line should support the creation of identifiable, and vibrant,
pedestrian friendly communities, providing a fully accessible system with station
areas as focal points.
Economics
The Evergreen Line should be cost effective and contribute to the economic vitality
of the community and support a good business environment.
Environment
The Evergreen Line should support environmental sustainability and ensure that the
design meets wide environmental objectives.
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The current design of the Evergreen Line is near or at the 90% preliminary design
level west of Ioco and 60% preliminary design level east of Ioco, with a preferred
alignment having been identified in 3 of the 5 segments that make up the Evergreen
corridor. Design decisions made up to this point, including the alignment and station
locations, have been based on technical analysis as well as input form the public,
municipalities and other stakeholders.
The current design including the remaining alignment options were presented at a
series of open houses held in June. Select display boards and illustrations presented at
these open houses are included to complement the descriptions and illustrate some of
the design concepts. The entire set of open house display boards is available on the
TransLink website.
i.

Segment 1 – North Road
The preferred design has been identified within this southern most segment of the
Evergreen Line which extends from the Lougheed SkyTrain Station to North
Road/Foster Avenue. The alignment within this segment is elevated and integrated
with the Lougheed SkyTrain Station. From this transfer point, the alignment heads
northeast over Austin Avenue before transitioning to the centre of North Road where
it returns to grade and operates in a centre median north to Foster Avenue.
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elevated station at the Lougheed SkyTrain Station and an at-grade station on North
Road at Cameron Street.
The station at Cameron was identified as a potential station in the Essential Elements.
This station has been included for the following reasons:
•
A high density mixed use development is underway in Burnaby between
Cochrane;
•
Thee is potential for additional high density mixed use development in
Burnaby north of Cameron;
•
Coquitlam’s medium density residential community is better served; and
•
Better station spacing is achieved, which is important in this area given the
potential density and steep grades.
ii.

Segment 2 – Clarke Road
The preferred design has been identified within this segment of the Evergreen Line
which extends from the northern end of segment 1 at Foster Avenue to the Port
Moody tunnel portal in the vicinity of the St. Johns Street/Barnet Highway
intersection. The alignment within this segment runs at-grade in a dedicated right-ofway along North Road and Clarke Road to Como Lake Avenue where it transitions
into a bored tunnel on the north side of the intersection of Clarke Road and Como
Lake Avenue. The alignment remains underground until resurfacing just west of the
intersection of Barnet Highway/Albert Street and St. Johns Street.
An alternate Burquitlam tunnel portal south of Como Lake Avenue was explored and
compared with the Essential Elements portal location on the north side of Como Lake
Avenue. The key advantages to a tunnel on the north side include:
•
Better integration of the station and line with the future community;
•
Better pedestrian and vehicle access to the Transit Oriented Development
envisioned for Burquitlam Plaza in Coquitlam’s Official Community Plan;
•
Less overall impact to businesses and properties;
•
Lower capital cost;
•
Minimal impact to train travel times; and
•
Minimal traffic impact because intersection improvements will result in
reduced traffic delays compared with current situation.
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The preferred design for this segment includes a station in the vicinity of Burquitlam
Plaza.
iii.

Segment 3 – St. Johns Street
The preferred design has been identified within this segment of the Evergreen Line
that extends eastward along St. Johns Street from the intersection of Barnet
Highway/Albert Street and St. Johns Street to Ioco Road. The alignment along this
segment is at-grade, transitioning from the tunnel through a portal in the centre of St.
Johns on the west side of Barnet Highway and Albert Street. The alignment travels
east from this point in the centre of St. Johns Street. Renderings presented at the open
houses illustrate the preferred design in the centre of St. Johns Street and at the
intersection at Ioco Road.
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There are four at-grade stations included in the preferred design along this segment of
the Evergreen Line. These include one in the vicinity of the tunnel portal just west of
the intersection at Barnet Highway/Albert Street and St. Johns Street, one at Moody
Street, one at Buller Street, and one in the area east of the Ioco Bridge. The station at
Moody Street may be relocated to the west a block or two, depending on feedback
from Port Moody staff and Council.
The addition of a station at Albert/Barnet was explored in response to a request by
Port Moody Council to consider a fourth station in Port Moody to better serve the
Seaview/Glenayre area. The fourth station was added and the remaining stations
relocated because the existing and future development in Port Moody is better served
and the station spacing between Burquitlam Plaza and the Albert/Barnet station is
reduced. As well, there was no significant negative impact on ridership and the
capital cost impact is minimal.
iv.

Segment 4 – Barnet Highway
There are currently two alignment options remaining for this segment which runs
eastward from Ioco Road to Johnson Street / Mariner Way.
•

•

The first option follows the centre median of Barnet Highway at-grade from
Ioco Road to a point just west of Johnson Street where it either remains atgrade or transitions to an elevated structure depending on the preferred design
in segment 5.
The second option runs on the north side and parallel to the CP Rail tracks
south of Barnet Highway, and passes under Mariner Way.

Each option within this segment includes an at-grade station at Falcon Street. This
station may be relocated to Lansdowne Street depending on feedback from Coquitlam
staff and Council.
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to the east of BC Hydro’s high power transmission lines.

v.

Segment 5 – Pinetree Way
There are three alignment options within this segment that extend eastward from the
limits of the previous segment to the Pinetree Way/Barnet Highway intersection and
northward along Pinetree Way.
•

•

•

The first option within this segment is elevated from just west of the Johnson/
Mariner intersection crossing Mariner Way just south of the Johnson/Mariner
intersection. From here the alignment travels over the existing Park and Ride
area of the Coquitlam Exchange before turning north over the Pinetree
Way/Barnet Highway intersection, returning to grade south of Anson Avenue
in a centre median on Pinetree Way. From here, the alignment continues atgrade in the centre median of Pinetree Way to a terminus station at Douglas
College.
The second option in this segment continues at-grade along the centre of
Barnet Highway from the Johnson/Mariner intersection to the intersection of
Pinetree Way/Barnet Highway where it continues at-grade through the
intersection heading northward along the centre of Pinetree Way to a terminus
station at Douglas College.
The third option continues eastward from Mariner Way, following the north
side of the CP rail corridor until turning north onto a short elevated structure
to cross southbound traffic on Lougheed Highway and returning to grade in
the centre median of Lougheed Highway before crossing through the Barnet
Highway/Pinetree Way intersection at street level. The alignment follows the
centre median of Pinetree Way, continuing at-grade to a terminus station at
Douglas College.
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An artist’s rendering of the potential future view looking north along Pinetree Way
presented at the open houses is shown below.

Each option includes stations at the Coquitlam Exchange, Coquitlam City Hall and
Douglas College. The third option also includes a station at Lincoln.
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The scope of the Project Definition Phase also includes the development of a
preliminary operating plan. The operating plan proposed for the Evergreen Line is
based on the operations parameters defined in the essential elements with adjustments
based on the technical analysis to date and discussions with municipal staff and the
public.
The estimated annual ridership in 2011 for the Evergreen Line is approximately 6
million, growing to approximately 7 million by 2021. The operating plan proposed
for the Line attempts to offer a sufficient level of service to attract the ridership while
providing sufficient capacity to meet the demand.
At the present time, the operations plan is as follows:
Hours of Operation
On weekdays, trains will operate for almost 21 hours per day from 5:00 AM until 2
AM.
Service Frequency / Headways
Table 1 – Service Frequency
Time
Early Morning
AM and PM Rush Hours
Mid-day
Evening
Late Night

Frequency
15 Minutes
6 Minutes
7.5 Minutes
10 Minutes
15 Minutes

Train Configuration
Initially, the Evergreen Line will operate 10 30-metre single car trains that carry
approximately 180-200 passengers. As ridership increases, two car trains will be
used.
Travel Time
The estimated travel time from Douglas College to Lougheed Station based on the
alignment in the centre of Barnet elevated over Lougheed/Pinetree is approximately
24 minutes.
The travel time estimate is dependent upon the light rail vehicles being given some
level of signal pre-emption or priority at most intersections to minimize the delays
caused by traffic signals. At the majority of signals, the trains will pre-empt the
signal cycle such that the signal changes to accommodate the approaching train. At
other intersections, where a complete pre-emption is not feasible, signals may be
shortened or extended to facilitate efficient train travel.
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significant impacts to vehicle traffic, trains will be held at stations, rather than at the
intersections, and will be coordinated upon departure from the station to ensure that
they can clear the intersection on a green light.
c. Conformance with the Essential Elements
The selection of a preferred design reflects a detailed assessment based on evaluation
criteria that reflects the design principles and includes input from municipal staff and
the public. The essential elements describe the desired design parameters to be
achieved in the preferred design considered necessary to develop a successful LRT
project. As shown in the following table, the preferred design is largely consistent
with the design described in the essential elements. Although there is some variation,
the preferred design supports the intent of the essential elements.
Table 2 – Design Conformance (Alignment)
Lougheed
Town Centre
& North Road
North Road
Clarke Road
St. Johns
Street
Barnet
Highway &
Pinetree

Essential Elements
Elevated connection to Lougheed Station
Elevated guideway to centre of North Road
North of Cameron, trackway is at-grade in
centre median
At-grade trackway in centre median
At-grade trackway in centre median
Tunnel from vicinity of Clarke/Como Lake
to St. John’s/Barnet
Centre of St. Johns, at-grade or grade
separated across Barnet
At-grade trackway in centre of St. Johns
At-grade trackway in centre median
Potentially elevated guideway at Coquitlam
Exchange and Lougheed/Pinetree intersection
At-grade trackway in centre median to
Coquitlam City Hall
Potential extension to Douglas College

Preferred Design
Same as EE

Same as EE
Same as EE
Same as EE with at-grade
crossing at Barnet
Option 1
Same as EE with elevated
guideway and extension to Douglas
College
Option 2
Same as EE with at-grade
trackway at Coquitlam Exchange
and Lougheed/Pinetree intersection
and extension to Douglas College
Option 3
At-grade trackway parallel to CP
ROW, elevated to centre of
Lougheed Hwy, at-grade trackway
in centre median to Douglas
College

The Essential Elements included 9 stations and one of two potential additional
stations, for a total of 10 stations. Depending upon the options selected east of Ioco,
the preferred design includes 11 or 12 stations. Again, the preferred design varies
from the stations as described in the essential elements. However, the station
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essential elements to enhance ridership and support local development.
Table 3 – Design Conformance (Stations)
Essential Elements
Lougheed Town Centre
Cameron (potential station)
Burquitlam Plaza
Queen Street – Kyle Street
Moody - Williams
Moray – Ioco
Falcon
Coquitlam Exchange
Lincoln – Coquitlam Centre
Coquitlam City Hall
Douglas College (potential station)

Preferred Design
a
a
a
Albert Street – Barnet Highway
Moody
Buller Street
Ioco Road
a
a
CP ROW alignment only (option 3)
a
a

From an operations or system performance perspective, the preferred design is again
largely consistent with the performance specifications outlined in the essential
elements. Where variation occurs, the performance specifications identified under the
preferred design are consistent with the intent of the essential elements.
Table 4 – Design Conformance – Performance
Essential Elements
Operating Hours
Same as SkyTrain
Travel Times
20 min. Lougheed to Coquitlam City Hall
Reliability
Consistently meets travel time
Frequency
Every 6 minutes in peak
Operating Capacity
2500 passengers per hour per direction (2011)
3500 passengers per hour per direction (2021)
Ultimate Capacity
9000 passengers per hour per direction

Preferred Design
a
Approximately 24 min Lougheed to
Douglas College
Separated ROW and signal priority used to
ensure consistent travel times
a
Operating capacity will match ridership
forecasts
Ultimate operating capacity will meet
ultimate capacity forecasts.

2. Cost Estimate
At the end of the conceptual phase, the Evergreen Line was estimated to be $800M
including interest during construction and inflation, based on an in-service date of
December 2009.
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reflect the most current design and cost information. For those segments of the
alignment where a preferred design had not yet been identified, the alignment in the
centre of Barnet elevated over Lougheed/Pinetree was used to determine the cost
estimate.
The current capital cost estimate of $1,060M is presented in the following table:
Table 5 – Current Capital Cost Estimate
Cost Item
Roadworks, Stations & Systems
Tunnel
Elevated Guideway
Operations & Maintenance Facility
Design, Project Management & Overhead
Vehicles
Property
Contingencies
Interest During Construction (6%)
Total (nominal $)

Current Estimated
Cost ($M)
258
127
84
49
129
81
97
139
96
1,060

Percent of Total Cost
24%
12%
8%
5%
12%
8%
9%
13%
9%
100%

Comparing the current estimate to the previous estimate reveals that the cost escalation is
attributed to the following items as shown in the table below:
Table 6 – Capital Cost Reconciliation ($M)
Approval in
Principle
Estimated Cost (2003$)
601
- Scope Changes
- Schedule Changes
- Contingencies
Inflation
89
- Construction Inflation
- Property Escalation
IDC
110
Total (nominal $)
800

Current
Estimate
768
50
107
10
196
136
60
96
1,060

Increase/
(Decrease)
167

107

(14)
260

The $50M of scope changes referred to in Table 6 above are based on technical,
municipal and public input and are broken down as shown in Table 7 below.
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Table 7 – Scope Change Costs
Cost Increase ($M)

Scope Change
Changes based on Municipal & Public Input
Improved design integration with
communities
Improved pedestrian
connections/public space
One additional station
Extend guideway to Douglas College
Changes based on further technical work
Total

7.3
10.0
3.5
10.2
19.0
50.0

The schedule changes referred to in Table 6 reflect the costs associated with a three
year detailed design and construction phase rather than the four year period originally
anticipated. At the time of Board approval in October 2004, the preliminary design
and consultation phase was anticipated to conclude at the end of 2005. This phase
will now conclude in October 2006. More extensive public consultation, exploration
of alternative station and alignment options requested by the public and
municipalities, and the technical work required to support these activities are the main
reasons for the increase to the duration of the Project Definition Phase.
3. Potential Capital Cost Savings
To address the increased costs, the technical team considered changes to both the
project schedule and scope to determine whether there were any opportunities to
significantly reduce costs.
The project team assessed the advantages and disadvantages of implementing a four
and a half year detailed design and construction schedule rather than the three year
period required to meet the December 2009 in-service date. The costs associated with
the three year detailed design and construction schedule consist mainly of:
•
Additional tunnel boring machine;
•
Risk premium for lump sum contracts because of limited schedule float;
•
Prefabrication of track bed components;
•
Additional formwork for elevated guideway;
•
Use of pre-coated rail;
•
Additional labour costs for extended construction shifts;
•
Prefabrication of system components; and
•
Additional contingencies to cover design revisions after contract award.
Based on the proposed revised schedule, the detailed design would commence in
November 2006, as currently planned, however, the overall schedule would be
extended by 21 months with a new in-service date of September 2011.

- 16 -

Board Approval Construction
Oct 2006
Jun 2007
Detailed Design
Nov 2006

Board Approval
Oct 2006

Construction
Sept 2007

Detailed Design
Nov 2006

In-Service
Dec 2009
Testing & Commissioning
Jun 2009

In-Service
Sept 2011
Testing & Commissioning
Feb 2011

The benefits or advantages of a revised detailed design and construction schedule
include:
•
•
•
•
•
•
•
•
•

$107M capital cost savings, resulting in a current estimated project cost of
$953M;
21 months of operating cost savings;
Addition schedule contingency to reduce risks and related costs;
Better contractor resource availability as Evergreen construction will be
ramping up as much of the Olympic related construction is winding down;
Allows more time for detailed design and procurement;
Provides a greater opportunity for municipal and public involvement in
detailed design;
Provides an opportunity for a more a strategic sequenced approach to
trackway construction to reduce impacts for traffic, pedestrians and cyclists;
Allows more time for the completion of the Murray-Clarke connector so that
an alternate route to St. Johns is provided during construction; and
Provides more time to set up the operating entity.

The disadvantages associated with extending detailed design and construction phase
include:
•
•
•
•

Service delayed for 21 months;
Longer tunnel construction period;
Additional interest during construction; and
Additional overhead costs for project management and administration.

Given the high risk associated with meeting the December 2009 in-service date and
the advantages to extending the detailed design and construction schedule, staff
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revised in-service date of September 2011. This change would allow more time for
activities such as detailed design, procurement, and tunnel construction, which under
the current schedule, are aggressive and vulnerable to design and construction risk.
In addition to the possible savings associated with revising the schedule as described
above, the technical team also identified and assessed some potential scope changes
to determine whether there was an opportunity for any additional cost savings. These
cost reduction options included:
•

•

•

Reduce the length of the Line
Shortening the length of the alignment by terminating the alignment
earlier at either end would reduce capital costs at the expense of poorer
passenger connections and reduced ridership.
Replace elevated sections with at-grade sections
Replacing proposed elevated sections of the alignment with an at-grade
alternative would reduce capital costs but would increase traffic impacts at
intersections and add to LRT travel times.
Reduce urban integration
Replacing the urban design components of the line with components that
do not reflect the adjacent community character, reducing the quality of
the infrastructure finishes, and reducing the number of stations would
reduce capital costs but would not provide good community integration or
promote development.

None of these cost reductions is recommended at this time as there is considerable
impact to the project objectives and principles approved by the Board. The project
team will continue to assess the feasibility of cost reductions over the coming months.
4. Funding Options
The committed funding includes a $400M contribution from TransLink (the amount
identified in the Ten Year Outlook), and a $170M contribution from the Province to
be paid post 2010. Based on the approved $800M capital envelope, this resulted in a
funding gap of $230M.
Table 8 summarizes the revised funding gap based on the updated cost estimates and
potential savings.
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Table 8 – Unfunded Costs
Estimated Project Cost (December 2009 Service)
Potential Cost Savings (Expanded Schedule)
Revised Estimated Project Cost (September 2011 Service)
Committed Funding
Revised Funding Gap (nominal $*)

Cost ($M)
1,060
(107)
953
(570)
383

*assumes detailed design commences in November 2006 and an in-service date of September 2011

As shown in the table, expanding the detailed design and construction schedule
reduces the estimated project cost by $107M from $1,060M to $953M. With the
current level of committed funding, this results in a revised project funding gap of
$383M, $153M more than anticipated in October 2004.
Additional funding sources to close the gap include:
•

Additional TransLink Funding
- This would require deferring or eliminating other capital projects.

•

Additional Provincial Funding
- No specific sources have been identified to date.

•

Additional Federal Funding
- Canada Strategic Infrastructure Fund ($2 billion in 2007/08)
- Public Transit Fund – funds allocated on a per capita basis (GVRD
allocation is $40 million)
- Public Transit Capital Trust.

TransLink staff are exploring these options with the Federal and Provincial
governments.
NEXT STEPS
Over the next three months, the project team will continue to work with municipal staff
and the public to review and assess the remaining alignment and station options to select
a preferred design along the entire corridor. This work will include additional public
information sessions scheduled for September to provide information on the preferred
preliminary design and next steps.
Before October, TransLink staff will also complete the revised cost estimate, ridership
forecasts, and traffic analysis and will continue to explore additional funding from the
Federal and Provincial governments. In October, TransLink staff will bring forward to
the Board the completed technical work and updated funding options and seek the
Board’s approval to proceed.
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Given the high risk associated with meeting the December 2009 in-service date and the
advantages to extending the detailed design and construction schedule, staff recommend
that the detailed design and construction period be extended with a revised in-service date
of September 2011. This change would allow more time for activities such as detailed
design, procurement, and tunnel construction, which under the current schedule, are
aggressive and vulnerable to design and construction risk.

