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Requirements for Monitoring Construction Impact 

Ryan Versteeg-Biln 
Manager, Engineering 
Infrastructure – Rail & Transit 
SNC-Lavalin 

Note: This document contains the expression of the professional opinion of ProTrans BC Operations Ltd. 
(“ProTrans”) as to the matters set out herein, using its professional judgment and reasonable care. It is 
to be read in the context of the Agreement - PCI72 Phase 1 MLBE Integration dated June 14, 2018(the 
“Agreement”) between ProTrans and InTransitBC Limited Partnership (the “Concessionaire”). This 
document is written solely for the purpose stated in the Agreement, and for the sole and exclusive 
benefit of Concessionaire, (whose remedies 
are limited to those set out in the Agreement) and the South Coast British Columbia Transportation 
Authority (“TransLink”). This document is meant to be read as a whole, and sections or parts thereof 
should thus not be read or relied upon out of context.   Unless expressly stated otherwise, assumptions, 
data and information supplied by the Concessionaire or TransLink upon which ProTrans’ opinion as set 
out herein is based has not been verified by ProTrans. ProTrans makes no representation as to the 
accuracy of the assumptions, data, and information supplied by the Concessionaire or TransLink and 
disclaims liability with respect thereto. 

PURPOSE 

This document is intended to propose as a minimum the methods by which the impact of the Broadway 
Subway Project (BSP) station expansion on the existing Canada Line Broadway-City Hall Station structure 
and rail must be monitored by Project Co, including threshold criteria.  
PRE-CONSTRUCTION 

Visual Assessment & Photo Documentation 
Project Co will undertake a preconstruction visual inspection of the existing Canada Line Broadway-City 
Hall Station. Project Co will arrange to have the inspection coordinated with and attended by the 
Province and Canada Line representatives. Project Co will prepare a baseline condition report complete 
with detailed photo documentation of all areas potentially impacted by the BSP construction including 
but not limited to the following: 

a) All existing Canada Line Broadway-City Hall Station structures and systems, which are to remain
over, underneath, or adjacent to, the construction sites of the proposed BSP, including the
structures immediately adjacent to the BSP structures that will require temporary support
during construction, and the structures that may be affected by groundwater lowering.

b) All existing Canada Line Broadway-City Hall Station inbound and outbound platform areas,
including trackwork guideway.
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c) All existing Canada Line Tunnel and ventilation structures over and extending at a minimum of 5
m on each side of the proposed BSP construction areas.

d) Architectural finishes (i.e. tiles, etc.) adjacent to the proposed BSP breakout areas.
e) Mechanical and electrical room.
f) Fire command post and ventilation grilles.
g) Water ingress including staining and any waterproofing system (which is exposed during

excavation).

Project Co is responsible for preparing a detailed list of the structures potentially impacted by the BSP 
construction, which must be provided to the Province and Canada Line representatives.  All observed 
cracks in finishes will be measured and documented by photograph. All measurable cracks in base 
concrete structures, including within the tunnel/guideway structures north of the platform will be 
measured and documented by photograph with crack gauges installed. All visible defects are to be 
documented. All observed water ingress including any staining of concrete should be photographed and 
documented.  

Track Alignment and Geometry 
Canada Line undertakes track geometry and alignment measurements on an annual basis. This 
information will be made available by Canada Line representative to the Province and Project Co for 
reference. 

Project Co will perform a detailed vertical and horizontal baseline survey of the top of rail for each track 
at 2 m intervals.  Project Co will be responsible for determining the full extent of the survey; this should 
as a minimum include the section between the south end of the station platform edge to 15 m north of 
Gridline A (north wall) of the new BSP station (approximately 50m north of the outbound platform 
extension edge). 

Impact Assessment and Mitigation 
Project Co will prepare an impact assessment on all construction activities with potential impacts to the 
Canada Line with the following information: 

a) Description of the Works.
b) Anticipated or potential impacts to Canada Line assets or operations.
c) Maximum movement thresholds suitable for all areas potentially impacted by the BSP

construction. These monitoring areas will include the trackwork, key structures that are to be
physically modified by the Works, as well as structures underneath or immediately adjacent to
the BSP structures. The maximum movement thresholds will not adversely impact serviceability
or structural integrity of the Canada Line or its operation.  Note that safe rail operation
thresholds (measured at the rail) are listed below under Impact Action Thresholds.

d) Monitoring Plan.
e) Mitigation Plan.

The impact assessment will be prepared by a Professional Engineer and based on the risk profile 
associated with the project activities.  Project Co will comply with Protrans’ operational procedures as 
set out in the Canada Line Health, Safety, Security and Environmental (HSSE) Plan. 
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Baseline Survey, Monitoring Points, and Mitigation Plan 
Based on the overall construction program and impact assessment, Project Co will establish a baseline 
survey and monitoring plan that is tailored and coordinated with the proposed construction activities 
and will include drawings outlining all required survey and vibration monitoring points, as well as 
measurement method and frequency. The baseline survey must be tied back to an established control 
survey outside of the Project’s zone of influence for the Canada Line Broadway-City Hall Station and 
Canada Line Tunnel. Although Project Co will be responsible for establishing the Project’s zone of 
influence for the Canada Line, the Province and Canada Line representatives will require the opportunity 
to review and comment on Project Co’s proposed zone of influence and monitoring plan. 
 
At minimum, the following points must be baselined and monitored: 
 

a) Rail: baseline survey to be conducted before start of work and after completion of each major 
excavation and construction activity adjacent and beneath the tracks including tunnelling 
operations.. Rate of change and crossfall at 2 m intervals over and extending a minimum of 3 m 
on each side of the proposed construction/tunnelled areas. Monitoring survey to be conducted 
at a frequency appropriate for risk associated with the activity.  

b) Platform edge: baseline survey to be conducted before start of work and after completion of 
excavation and construction activities adjacent and beneath the platform. Monitoring survey to 
be conducted at a frequency appropriate for risk associated with the activity. 

c) Guideway slab over and extending a minimum of 3 m on each side of the proposed tunnelled 
areas: baseline survey to be conducted before start of work and after completion of tunnel 
operations. Monitoring survey to be conducted at a frequency appropriate for risk associated 
with the activity. 

d) Canada Line Broadway-City Hall Station East and West walls: baseline to be completed before 
and after construction. Monitoring to be conducted during excavation at 3 m intervals at 3 
meters high. Tilt meters to be installed at points on the wall. 

e) Groundwater levels: monitoring to be conducted at a frequency appropriate for risk associated 
with the activity. 

 
Project Co will be required to submit the baseline survey and monitoring plan to the Province for review 
and comments through the formal design submission process.  Project Co will however consult with ITBC 
and Protrans on the plan development.  The Province will provide ITBC and Protrans with the formal 
submission for review and comments with ITBC and Protrans providing their review comments formally 
back to the Province within 10 business days after receiving the submission from the Province.  Upon 
acceptance of the monitoring plan by the Province, and prior to construction, Project Co will undertake 
a baseline survey and report on all measurements to the Province, which will also be made available to 
the Canada Line representative. 
 
Vibration Monitors 
Vibration monitors will be installed at key locations as identified by Project Co in the Project Co’s station 
and structure monitoring plan. These sensors will be monitored continuously for vibration velocity to 
allow Project Co to implement appropriate mitigation should values get close to thresholds. 
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DURING CONSTRUCTION 
 
Station and Structure Monitoring 
Project Co will monitor the station and structure movement and vibrations as per the agreed plan and 
will put in place processes and safeguards to not exceed tolerances of the system. In addition, the 
monitoring processes will have safeguards established to alert Project Co when impact reaches 50% of 
the tolerance limit as well as stepped up monitoring and mitigation plan to not exceed tolerance limits. 
Project Co will be required to notify both the Province and Canada Line representatives if the 50% of the 
tolerance limit is reached, to keep both parties up to date on mitigation measures implemented to 
reduce movement and vibration, and to provide daily updates on the stepped up monitoring. Project Co 
may reduce the stepped up monitoring if the stepped up monitoring and mitigation show the values to 
be within acceptable limits over reasonable period that satisfies both the Province and Canada Line that 
the issue has been satisfactory resolved.   
 
Detailed monitoring plans for each activity with potential impacts to Canada Line are to be develop by 
Project Co and accepted by Canada Line. 
 
Impact Action Thresholds 
Construction of the BSP will likely induce movements and vibration on the Canada Line. Project Co must 
carry out construction without exceeding the following tolerances: 
 

1. Track Geometry and Alignment 
The Canada Line operator will continue to measure track geometry and alignment on an annual 
basis. The following table outline actionable limits:  

 
Items Maintenance Limits for Main Line 

(Action Value) 
Horizontal Track Alignment: 
Rate of Change 

± 10 mm 
1.5 mm per 2 m 

Gauge Deviation: 1435  + 6 mm 
 - 3 mm 

Max. Gauge Variation 
Fastener to Fastener: ±1 mm 

Vertical Track Alignment: 
Rate of Change 

± 10 mm 
2 mm per 2 m 

Cross Level: 
Rate of Change 

±5 mm 
3 mm per 2 m 

 
 

2. Survey Point Deflection  
Movement thresholds will be developed by Project Co in consultation with Canada Line and the 
Province. The station and structure monitoring plan will be set to ensure track geometry 
thresholds outlined above are not exceeded, and that the structure is not subjected to 
significant stresses. Unless otherwise approved by the Province and ITBC, induced movements 
should not exceed the following thresholds: 
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Items Threshold 
Platform Edge – Horizontal 
(measured from rail head) +10 mm / -5 mm  

Platform Edge – Vertical 
(measured from rail head) +/- 10 mm 

Guideway Slab Geometry Per track geometry 
All Concrete Structures 
(permissible angular distortion) 1/500 

Groundwater Levels No higher than baseline 
 
If in any case movement exceeds thresholds, Project Co, in collaboration with the Province and 
Canada Line, will review the conditions and an independent assessment may be required to be 
conducted to assess the damage, and develop a remediation plan. 
 
 
 

3. Concrete Cracking and Damage  
See the Canada Line Concrete Repair and Maintenance Manual (16876-1300-41PG-SW-0001) for 
a list of potential defects, and classifications all introduced defects classified as moderate or 
severe will be remediated. 
 

4. Station Surfaces and Damage  
Any visible cracked tiles glass or other cosmetic damages induced by construction activities will 
be remediated. 
 

5. Vibration Limits  
The maximum permitted level of vibration induced by construction activities is 15mm/s. If this 
threshold is exceeded, a visual inspection will be conducted to determine the extent of the 
induced damage, if any. 
 
 

POST CONSTRUCTION 
 
Final Inspection and Survey 
Project Co will undertake a post-construction visual inspection before BSP substantial completion, 
coordinated with and attended by the Province and Canada Line representatives. This inspection will 
review and evaluate all scope included in the pre-construction structural inspection, trackwork survey, 
and station and structure monitoring plan outlined above. 
 
Deliverables 
Project Co will issue an impact report no more than 4 weeks after the completion of the post-
construction inspection. This report will compare all measurements and assessments from the pre and 
post-construction inspections and surveys. 
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Remediation 
Project Co will be responsible for remediation or repairs of all introduced defects reasonably attributed 
to construction activities and/or will be responsible for providing similar warranty to BSP for these 
defect repairs. All remediation work will be inspected by the Province and Canada Line to confirm 
acceptance.   In particular:  
 

1. Visual Structural Inspection  
Project Co will be responsible for the remediation of all introduced concrete defects classified as 
moderate or severe per the Canada Line Concrete Repair and Maintenance Manual (16876-
1300-41PG-SW-0001), any cosmetic defects to station surfaces such as tiles, and glass, and any 
other introduced issues that could reasonably affect safe and reliable operation of the Canada 
Line (e.g.: door alignment, drainage issues, etc.) 
 

2. Trackwork Survey 
Any changes in geometry and alignment not attributable to rail wear or broken trackwork 
components or fixtures will be assumed to be introduced by construction. The Canada Line 
operator will remediate any conditions in excess of listed thresholds, at Project Co’s expense. 
Additionally, any change that introduces an operational or maintenance concern will be 
remediated and/or funds will be allocated for future maintenance intervention. 
 

3. Station and Structure Monitoring Plan 
In any case where established thresholds have been exceeded, an independent assessment will 
be conducted to assess the damage and develop a remediation plan. Project Co will be 
responsible for the execution of this plan. 
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Broadway City Hall 

Scope Split Matrix between BSP and ITBC 

Structural and Systems Related Works 

Revision K 

This Scope Split Matrix is specific to the modifications required to the existing Canada Line Broadway – City Hall (BCH-CL) Station 
including all interfaces to the new Millennium Line Broadway – City Hall (BCH-ML) Station, both of which ultimately forms the 
integrated Broadway – City Hall (BCH) Station. 
 
BSP means scope of work assigned to Project Co.  This Scope Split Matrix is to read in conjunction with “Scope of Work Drawings” 
for the Canada Line Broadway – City Hall Station modifications. 
 
Systems Engineering Responsibility identifies the party responsible for establishing the overall system definition and developing 
system design requirements and interface coordination of the Work to ensure that each subsystem fully satisfies its intended role 
within the integrated Broadway-City Hall Station, meets the specified Technical Requirements, and interacts properly with other 
systems. 
 

Design, Supply, Install, and Commission Responsibility relates to implementation of each work element, including certification, 
where: 

·      Design - Identifies the party responsible for the design of the scope split line activity. 

·       Supply - Identifies the party responsible for supply of the component or system, which includes manufacture, delivery, 
assembly, purchase or construction thereof, as applicable. 

·       Installation - Identifies the party responsible for on-site construction/installation of the scope split line activities, which 
includes: 
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i)        providing qualified construction/installation crews; 

ii)      management and coordination of the construction/installation activity 

iii)    directing and controlling activities of crews on a daily basis; 

iv)    providing all standard construction/installation equipment and special tools required to install components; and 
systems; and 

v)      quality control/assurance of the construction/installation activity. 

·       Commissioning - Identifies the party responsible for testing, commissioning and certification of the scope split activities.  

Maintenance Responsibility relates to ongoing maintenance once the work element is commissioned.  This Scope Split Matrix as 
pertaining to maintenance responsibilities is to be read in conjunction with the Broadway City Hall Station Operational 
Boundaries Drawings. 

 
Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
Part A BSP Structural & Architectural Modifications 

1.0 BSP Entry Level Elevator New Opening 
1.1 Concrete wall breakouts, transitions, 

and expansion joints including furred-
out rainscreen wall 

Project Co 
 

Project Co 
 

BCRTC 

1.2 Wall mounted equipment removal 
and relocation 
(Refer to Systems elements Scope 
Split) 

Project Co 
 

Project Co 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
1.3 Handrail removal, modification and 

additions 
Project Co 
 

Project Co 
 

ITBC – cleaning up to coiling grill only 

1.4 Furred-out wall including re-tilling Project Co 
 

Project Co 
 

ITBC – cleaning up to coiling grill only 

2.0 BSP Mezzanine Level New Opening 
2.1 Concrete wall breakouts, transitions, 

and expansion joints. 
Project Co 
 

Project Co 
 

BCRTC 

2.2 Knock-out Panel Removal Project Co 
 
 

Project Co 
 

 

2.3 Wall equipment removal and 
relocation 
(Refer to Systems elements Scope 
Split in Part B) 

Project Co 
 

Project Co 
 

 

2.4 Furred-out wall, including removal, 
modification and additions 

Project Co 
 

Project Co 
 

ITBC – cleaning up to coiling grill only 

3.0 BSP New Openings on CL Outbound Platform Level 
3.1 Station box breakout openings 

including furred-out wall removal 
Project Co 
 

Project Co 
 

 

3.2 Station box membrane and drainage 
(new) 

Project Co 
 

Project Co 
 

BCRTC 

3.3 Station box breakout collar frame 
(new) 

Project Co 
 

Project Co 
 

BCRTC 

3.4 New furred-out wall including tilling  Project Co 
 

Project Co 
 

BCRTC 

3.5 Wall equipment removal and 
relocation 
(Refer to Systems elements Scope 
Split in Part B) 

Project Co 
 

Project Co 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
3.6 New beam(s) and new columns (in 

Canada Line Maintenance Area) 
Project Co 
 

Project Co 
 

ITBC – Cleaning and finishes only, 
structural defects not included. 

3.7 Seismic Joints (For all connections) Project Co 
 

Project Co 
 

BCRTC (including any new seismic joints 
located within Canada Line Maintenance 
Area. 

3.8 Waterproofing at BCH-CL Interface 
with BCH-ML 

Project Co 
 

Project Co 
 

BCRTC 

3.9 New BSP Wayfinding Tactile (from 
new BCH-ML elevator to existing BCH-
CL Designated Waiting Area)  

Project Co 
 

Project Co 
 

BCRTC 

3.10 New glazing between expanded CL 
platform and Escalators 

Project Co 
 

Project Co 
 

BCRTC (except cleaning on CL side to be 
performed by ITBC) 

     
4.0 BSP New Opening on CL Inbound Platform Level 
4.1 Station box breakout openings 

including furred-out wall 
Project Co 
 

Project Co 
 

 

4.2 Station box membrane and 
modification to existing CL perimeter 
drainage (new) 

Project Co 
 

Project Co 
 

BCRTC 

4.3 Station box breakout collar frame 
(new) 

Project Co 
 

Project Co 
 

BCRTC 

4.4 New furred-out wall including tilling Project Co 
 

Project Co 
 

BCRTC 

4.5 Wall equipment removal 
(Refer to Systems elements Scope 
Split in Part B) 

Project Co 
 

Project Co 
 

 

4.6 Seismic Joints (For all connections) Project Co 
 

Project Co 
 

BCRTC 



BROADWAY SUBWAY PROJECT Commercial in Confidence 
PROJECT AGREEMENT EXECUTION COPY 
SCHEDULE 4:  APPENDIX P: BROADWAY CITY HALL SCOPE SPLIT MATRIX BETWEEN BSP AND ITBC STRUCTURAL AND 
SYSTEMS RELATED WORKS 

- 5 -  
 

 
Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
4.7 Waterproofing at BCH-CL and BCH-ML 

interface 
Project Co 
 

Project Co 
 

BCRTC 

4.8 New BSP Wayfinding Tactile (from 
new BCH-ML elevator to existing BCH-
CL Designated Waiting Area)  

Project Co 
 

Project Co 
 

BCRTC 

5.0 CL Inbound and Outbound Platform Extensions  
     
5.1 Tilled drywall – metal stub (internal) 

removal 
Project Co 
 

Project Co 
 

 

5.2 Wall equipment removal 
(Refer to Systems elements Scope 
Split in Part B) 

Project Co 
 

Project Co 
 

 

5.3 New furred-out wall (station box) 
with tiling 

Project Co 
 

Project Co 
 

ITBC 

5.4 Step ladder relocation ITBC 
 

ITBC ITBC 

5.5 Platform Edge Tiles (including any 
modification to existing as may be 
required) 

Project Co 
 

Project Co 
 

ITBC 

5.6 Platform Drainage 
modifications/additions 

Project Co 
 

Project Co 
 

ITBC 

5.7 Smoke baffle glazing extension and 
sprinkler extension (if required) (new) 

Project Co 
 

Project Co 
 

ITBC 

5.8 Platform Floor Tile (to match existing 
CL tile) plus new BSP Wayfinding 
Tactile (from new BCH-ML elevator to 
existing BCH-CL Designated Waiting 
Area)  

Project Co 
 

Project Co 
 

ITBC 

Part B CL Systems, Electrical and Mechanical Modifications 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
6.0 CL Platform Level and BSP Entrance Level related 
6.1 Relocation of Train Stopping position 

(ATC) 
ITBC ITBC ITBC 

6.2 Conduit Rough-ins for all existing CL 
systems modifications1 

ITBC 
 

Project Co 
 

ITBC 

6.3 Relocations of GIDS ITBC ITBC ITBC 
6.4 Relocation of WIDS ITBC 

 
ITBC  ITBC 

6.5 New End Gates, Supply & Install 
(Monitoring contacts by ITBC) 

Project Co 
 

Project Co 
 (ITBC to work with Project Co 
 if monitoring system to be 
partial integrated inside end 
gate with ITBC responsible for 
supply, installation & 
commission of monitoring 
system) 

ITBC 

6.6 Removal of Existing End Gate and 
replacing floor finishes 

Project Co 
  

Project Co 
 

 

6.7 Relocation of end gate contacts and 
pressure plates (as may be required) 

ITBC ITBC ITBC 

6.8 Relocation of Blue Lights ITBC 
 

ITBC  ITBC 

6.9 Relocation of CCTV, if required ITBC 
 

ITBC ITBC 

6.10 Relocation of Emergency Help Points 
(needs to be coordinated with BSP 
architectural design) 

ITBC 
 

ITBC  ITBC 

                                                         
1 The party shown in the “Design, Supply, Install Commission Responsibility“ column will be responsible for cabling. 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
6.11 Relocation and additional Station and 

Platform Edge Lighting 
ITBC 
 

Project Co 
 

ITBC 

6.12 Fire Alarm relocations and additions ITBC 
 

ITBC  ITBC 

6.13 Electrical Outlet relocation and 
additions 

ITBC Project Co 
 

ITBC 

6.14 Mechanical relocations and additions ITBC 
 

Project Co 
 

ITBC 

6.15 Relocation of YVR ticket machines Project Co 
 

Project Co 
 

YVR 

6.16 Advertising Signage in Canada Line 
Structure 

ITBC 
 

ITBC  ITBC 

     
6.17 Chaseway modification/additions ITBC Project Co 

 
ITBC  

6.18 Operational signage 
relocations/additions 

ITBC 
 

ITBC ITBC 

6.19 Wayfinding signage removal, 
replacement and additions 

Project Co 
 

Project Co 
 

ITBC (Cleaning) 

     
 Station Wide Coordination Activities 
7.0 Fire Alarm Coordination 
7.1 CL Fire Alarm modifications and 

additions 
ITBC (Project Co. 
) 

ITBC ITBC 

7.2 BSP Fire Alarm Project Co 
 

Project Co 
 

BCRTC 

8.0 Public Address Coordination 
8.1 CL Public Address modifications and 

additions 
Project Co 
 (ITBC) 

ITBC ITBC 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
8.2 BSP Public Address (not within CL 

station) 
Project Co 
 

Project Co 
 

BCRTC 

9.0 Emergency Telephones Coordination 
9.1 CL Station and Tunnel Phones ITBC ITBC ITBC 
9.2 BSP Station and Tunnel Phones Project Co 

 
Project Co 
 

BCRTC 

10.0 Fire Command Post 2 
10.1 CL Fire Alarm Annunciator Project Co 

 (ITBC) 
ITBC ITBC 

10.2 CL Emergency Telephone Project Co 
 (ITBC) 

ITBC ITBC 

10.3 Station Fire Fighter Microphone Project Co 
 (ITBC) 

ITBC ITBC 

10.4 CL Fire Alarm Revised Graphic Project Co 
 (ITBC) 

ITBC ITBC 

10.5 CL Tunnel Ventilation Revised Graphic Project Co 
 (ITBC) 

ITBC ITBC 

10.6 CL Information Telephone Project Co 
 (ITBC) 

ITBC ITBC 

10.7 CL Revised Labelling Project Co 
 (ITBC) 

ITBC ITBC 

10.8 BSP Fire Alarm Annunciator Project Co 
 

Project Co 
 

BCRTC 

10.9 BSP Emergency Telephone Project Co 
 

Project Co 
 

BCRTC 

10.10 BSP Fire Alarm Graphic Project Co 
 

Project Co 
 

BCRTC 

                                                         
2 It is anticipated to have one temporary relocation and one permanent relocation.  
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
10.11 BSP Tunnel Ventilation Graphic Project Co 

 
Project Co 
 

BCRTC 

10.12 BSP Information Telephone Project Co 
 

Project Co 
 

BCRTC 

10.13 BSP Labelling Project Co 
 

Project Co 
 

BCRTC 

10.14 CL FCP relocation during construction Project Co 
 

ITBC ITBC 

10.15 FCP physical opening and conduit 
modifications 

Project Co 
 

Project Co 
 

ITBC 

10.16 Decommission of CL FCP after 
construction 

Project Co 
 

ITBC ITBC 

11.0 Standpipe/Sprinkler Connections in CL Mechanical Room 
11.1 CL mechanical engineering and 

certification (for modifications done 
to existing mechanical system) 

ITBC   

11.2 BSP mechanical engineering and 
certification 

Project Co 
 

  

11.3 Addition of BSP related valves, pipes 
and connections 

Project Co 
 (ITBC) 

Project Co 
 

ITBC 

11.4 Pipes to BSP mechanical room Project Co 
 

Project Co 
 

BCRTC 

11.5 Valve supervision by CL fire alarm ITBC (Project Co) ITBC ITBC 
12.0 Fire Department Connections (no changes to CL connections) 
12.1 BSP EB and WB Tunnel Connections 

and pipes 
Project Co 
 

Project Co 
 

BCRTC 

13.0 CL EER and Mechanical Room Structural Openings 
13.1 Sprinkler pipe, Standpipe pipe and 

Domestic pipe into CL Mech. Room 
Project Co 
 

Project Co 
 

N/A 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
13.2 4x4inch conduits into CL EER Project Co 

 
Project Co 
 

N/A 

    
14.0 Tunnel Ventilation Coordination 
14.1 CL Ventilation Analysis and definition 

of modes 
Project Co 
 (ITBC) 

Project Co 
 (ITBC) 

 

14.2 BSP Ventilation Analysis and 
definition of modes 

Project Co 
 (ITBC) 

Project Co 
 (ITBC) 

 

14.3 CL TVSCADA station and headend 
modifications 

ITBC ITBC ITBC 

14.4 CL TV FCP modifications ITBC ITBC ITBC 
14.5 BSP TVS Project Co 

 
Project Co 
 

BCRTC 

14.6 BSP TV FCP Project Co 
 

Project Co 
 

BCRTC 

14.7 BSP EER to CL EER cabling and 
termination 

Project Co 
 

Project Co 
 

BCRTC 

15.0 Radio Coordination 
15.1 CL Radio Coverage in BSP Project Co 

 (ITBC) 
Project Co 
 

BCRTC 

15.2 BSP Radio Coverage in CL Project Co 
 (ITBC) 
 

Project Co 
 

N/A3 

                                                         
3 Note: For BSP radio in CL, after coax is run from BSP EER to CL EER (work by BSP), operation will be based on BSP’s radio (but that CL’s system is 
operational)  
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
15.3 ECOMM coverage in CL ITBC ITBC ITBC 
15.4 ECOMM coverage in BSP Project Co 

 
Project Co 
 

BCRTC 

15.5 BSP EER to CL EER cabling and 
termination 

Project Co 
 

Project Co 
 

BCRTC 

16.0 Coiling Grill  
16.1 Modification to existing Station 

entrance coiling grill access control, 
CCTV, electrical and E&M SCADA up 
to the CL EER  

Project Co 
 (ITBC) 
 

Project Co 
 

ITBC 

16.2 Addition of new CL mezzanine 
entrance and platform (X3) coiling 
grills, access control, CCTV, electrical  
and E&M SCADA up to the CL EER  

Project Co 
 (ITBC) 

Project Co 
 

ITBC 

16.3 CL E&MSCADA station and headend 
modifications 

ITBC ITBC ITBC 

16.4 BSP coiling grills, access control, CCTV, 
electrical and WMS 

Project Co 
 

Project Co 
 

BCRTC 

16.5 BSP EER to CL EER cabling and 
termination 

Project Co 
 

Project Co 
 

BCRTC 

17.0 CCTV Coordination 
17.1 CL CCTV modifications to share video 

streams 
Project Co 
 (ITBC) 

Project Co 
 (ITBC) 

ITBC 

17.2 CL CCTV modifications and additions ITBC ITBC ITBC 
17.3 BSP CCTV video stream sharing Project Co 

 (ITBC) 
Project Co 
 

BCRTC 

17.4 CL CCTV video streaming to control 
room and recording 

ITBC ITBC ITBC 

17.5 BSP CCTV video streaming to control Project Co Project Co BCRTC 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
room and recording   

17.6 CL related video stream pop-ups ITBC ITBC ITBC 
17.7 BSP related video stream pop-ups  Project Co 

 
Project Co 
 

BCRTC 

17.8 BSP EER to CL EER cabling and 
termination 

Project Co 
 

Project Co 
 

BCRTC 

18.0 PID Coordination 
18.1 Station entrance E-PID (New) Project Co 

 
Project Co 
 

ITBC – Cleaning only 

18.2 CL T-PIDS (For Info Only, No Scope of 
Work) 

ITBC ITBC ITBC 

18.3 BSP T-PIDs and G-PIDs (Within BSP 
areas)  

Project Co 
 

Project Co 
 

BCRTC 

18.4 BSP EER to CL EER cabling and 
termination 

Project Co 
 

Project Co 
 

BCRTC 

19.0 Telephones (no coordination) 
19.1 CL telephone – ITBC 

(For information only, no scope) 
ITBC ITBC ITBC 

19.2 BSP telephones – BSP Project Co 
 

Project Co 
 

BCRTC 

     
20.0 FOTS/OTN Coordination (if required) 
20.1 BSP EER to CL EER cabling and 

termination 
Project Co 
 

Project Co 
 

BCRTC 

20.2 CL network configuration and firewall  Project Co 
 (ITBC) 

ITBC ITBC 

20.3 BSP network configuration and 
firewall 

Project Co 
 (ITBC) 

Project Co 
 

BCRTC 

21.0 Fare Gates (no coordination) 
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Item/ 

Element 

 
 

Work Element 

 
System Engineering 

Responsibility 
Lead /(Support) 

Design 
Supply 
Install 

Commission Responsibility 

 
 
 

Maintenance Responsibility 
21.1 Station entrance fare gates, manual 

gate, ticket machines, relocation 
and/or modification 

Project Co 
 

Project Co 
 

Translink 

     
     
22.0 Escalators and Elevators (no coordination) 
22.1 CL elevator and escalators, no 

changes 
ITBC ITBC ITBC 

22.2 BSP elevators and escalators Project Co 
 

Project Co 
 

BCTRC 
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APPENDIX P 

IntransitBC (ITBC) Resources 
 
1. Introduction 

a. This document sets out the ITBC train and staff resources to support Project Co 
while Project Co undertakes the actual construction works within the existing 
Broadway – City Hall Canada Line Station subject to conditions set out in this 
Appendix and in Part 2 of Schedule 4. For clarity, these staff ITBC resources are 
not intended to cover engineering review by ITBC of Project Co’s formal design 
drawing submissions, including TFCIPs and WPs.  

 
2. Trains 

a. Project Co will require trains from ITBC to satisfy the testing and commissioning 
requirements for the Project.  Project Co shall make all requests for trains for the 
purposes of testing and commissioning through the Canada Line work permit 
process.  

b. Project Co shall ensure that each work permit application that includes a request 
for trains for the purposes of testing and commissioning includes details of the 
testing activities as approved in the applicable FMI, a description of the risks, 
safety assessment and mitigations associated with the testing activities, and any 
specific train configurations required for the testing activities.  

c. Project Co shall submit each work permit request that requires trains for the 
purposes of testing and commissioning to ITBC a minimum of three weeks 
before the start of the applicable testing activities.  

d. Project Co is advised that any request for trains for the purposes of testing and 
commissioning is subject to availability of trains, staff resources, and guideway 
segment and may change without notice due to operational priorities or adverse 
weather conditions. 

  
3. ITBC Staff Resources 

a. Project Co will require staff resources from ITBC to support the Project Work. 
The Province shall make specific staff resources from ITBC available to Project 
Co to support the Project Work, as set out in Table 1 [ITBC Staff Resources]. 

b. Project Co shall make all requests for ITBC staff resources to support the Project 
Work through the Canada Line work permit process. 
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c. Project Co shall submit each work permit request that requires staff resources 
from ITBC a minimum of three weeks before the start of the applicable activities. 

d. Project Co shall consult with ITBC regarding: 

i. the selection of the appropriate ITBC staff resource to support Project Co; 
and 

ii. the allocation of ITBC staff resources for specific tasks. 

e. Project Co is advised that any request for staff resources from ITBC is subject to 
availability of staff resources and may change without notice due to operational 
priorities or adverse weather conditions.  

e. Project Co may require access into non-public areas of the Canada Line during 
Design, Construction, and testing and commissioning phases of the Project. 
Project Co must be escorted by an ITBC staff resource in all non-public areas of 
the Canada Line unless written authorization is provided by ITBC. 

f. The Province shall, at no cost to Project Co, provide a base level of ITBC staff 
resources as detailed in Table 1 [ITBC Staff Resources] in the column titled “Time 
Available (Base Level)”. 

g. If Project Co requires hours of ITBC staff resources in addition to the base level of 
ITBC staff resources identified in Table 1 [ITBC Staff Resources], Project Co shall 
be responsible for the costs associated with such additional time in accordance 
with the hourly rates shown in Table 1 [ITBC Staff Resources].   

h. If at any time ITBC is unable to provide requested staff resources at the hourly 
rates shown in Table 1 [ITBC Staff Resources] to Project Co due to a conflict with 
operational priorities, Project Co can request ITBC to attempt to provide staff 
resources on overtime. When ITBC staff resources are supplied using overtime, 
the rate will be double the rates set out in Table 1 [ITBC Staff Resources] for 
hours worked inclusive of any travel time between the Canada Line OMC and 
Broadway-City Hall Station.  

i. At the end of each month in which any additional ITBC staff resources are 
utilized by Project Co, the Province shall submit an invoice to Project Co for the 
cost of all such additional ITBC staff resources utilized by Project Co during that 
month. 

j. Project Co shall pay the Province for the full amount of each invoice for any 
additional ITBC staff resources within 20 Business Days of the date of the 
invoice. 
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k. The Province shall include in each invoice the documentation received from 
ITBC as to the number of hours of all ITBC staff resources utilized for the 
relevant payment period, including a breakdown of the base level ITBC staff 
resources and the additional ITBC staff resources. 

l. Each ITBC staff resource, whether base level or additional level, shall be 
provided to Project Co based on a minimum of four hours per ITBC staff 
resource per request.   
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Table 1: ITBC Staff Resources  

ITBC Staff 
Resource 

Description of  
Services Provided 

Time Available  
(Base Level) 

ITBC Staff 
Resource 

working day  
(hours)1 

Rate for 
Additional Staff 
Resources over 

the Base Level at 
Project Co’s 

Expense 

Project Manager  Project Co’s direct point 
of contact to coordinate 
all ITBC staff resources  

42 person days 8 $306 per hour 

Quality Assurance 
Reviewer  

undertake quality 
reviews of Project Co’s 
work (during 
construction) 

18 person days 8 $136  per hour 

HSSE Coordinator monitors Project Co’s 
work in terms of HSSE  

18 person days 8 $121 per hour 

Canada Line 
Attendants 

provide support for 
passenger movements 
around construction site 
areas within the station 

210 person 
days 

11.5 $87 per hour 

Wayside Planner manages work permits 
and scheduling of staff 
resources including 
allocation of work space 
within station to  
potential conflicts by 
others 

48 person days 11.5 $121 per hour 

Test Control 
Operator3 

supports operational 
tests as required 

47 person days 11.5 $121 per hour 

Vehicle Technician 
incl. Train 

attends and operates 
test Trains designated 
for testing and 
commissioning 

4 person days 11.5 $110 per hour 
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ITBC Staff 
Resource 

Description of  
Services Provided 

Time Available  
(Base Level) 

ITBC Staff 
Resource 

working day  
(hours)1 

Rate for 
Additional Staff 
Resources over 

the Base Level at 
Project Co’s 

Expense 

Guideway 
(Wayside) 
Technician 

supports integration 
testing of equipment, 
subsystems and 
systems 

53 person days 11.5 $110 per hour 

Electronic 
Technician 

supports testing and 
commissioning on all 
electronics, 
communications and 
safety and security 
systems 

52 person days 11.5 $110 per hour 

Guideway (Power) 
Technician 

supports testing and 
commissioning on all 
electrical systems in the 
Station. 

5 person days 11.5 $110 per hour 

Building Technician  supports testing and 
commissioning on all 
mechanical systems in 
the Station  

66 person days 11.5 $110 per hour 

 
 
1 Inclusive of any travel required between Canada Line OMC and Broadway-City Hall 
Station. 
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