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Technical Report/Technical Data Report Disclaimer

The Canadian Environmental Assessment Agency determined the scope of the proposed
Roberts Bank Terminal 2 Project (RBT2 or the Project) and the scope of the assessment in

the Final Environmental Impact Statement Guidelines (EISG) issued January 7, 2014. The

scope of the Project includes the project components and physical activities to be
considered in the environmental assessment. The scope of the assessment includes the
factors to be considered and the scope of those factors. The Environmental Impact
Statement (EIS) has been prepared in accordance with the scope of the Project and the

scope of the assessment specified in the EISG. For each component of the natural or human

envir onment considered in the EIS, the geographic scope of the assessment depends on the

extent of potential effects.

At the time supporting technical studies were initiated in 2011, with the objective of

ensuring adequate information would be available to inf orm the environmental assessment
of the Project, neither the scope of the Project nor the scope of the a ssessment had been
determined.

Therefore, the scope of supporting studies may include physical activities that are not

included in the scope of the Proj ect as determined by the Agency. Similarly, the scope of
supporting studies may also include spatial areas that are not expected to be affected by
the Project.

This out -of-scope information is included in the Technical Report (TR)/Technical Data Report
(TDR) for each study, but may not be considered in the assessment of potential effects of
the Project unless relevant for understanding the context of those effects or to assessing

potential cumulative effects.
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1.0 INTRODUCTION
1.1 GENERAL

This document presents the Basis of Design (BoD ) for the Roberts Bank Terminal 2 (RBT2)

devel opment at Roberts Bank as part of Port Metro Vanc
Improvement Program (CCIP). The purpose of the BoD is to define the criteria to be used as

part of the engineering design. It is to be considered as an approved source of input data

for the engineering team and others as appropriate.

The investments that have been t hrough C a-Razifica@atewayA and &Lorridor

Initiative, and wil|l be made t hr ougHtund; chava thadesr New Bui
objective of enhancing Canadabds national, provinci al
improvements to the transportation of goods between the Asia - Pacific Economies and North

American regions.

The opportunity for Canada to continue to b e a major gateway will be realised through
efficient and integrated transportation services for
vision for a second major container terminal at Roberts Bank with a design capacity of

handling 2.4 million twenty -foot equi valent units (TEUS) of containers per year is an

essential component of the overall transportation initiative.

Port Metro Vancouver has an opportunity to make orderly preparations for the provision of
new container capacity over the next 20 years to meet f orecasts for increased container

traffic.

Roberts Bank Terminal 2 is proposed to be a greenfield marine container terminal project
that suppor t grad€and tradspodtation objectives . The RBT2 Project would result
in the construction of a three -bert h container terminal with a design capacity of 2.4 million

vessel TEUs annually.

1.2 SITE DESCRIPTION

The proposed RBT2 is located at Roberts Bank, adjacent to the existing Westshore

Terminals and Deltaport Terminal as shown in Figure A.
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Figure A Proposed Roberts Bank Terminal 2 Site Location

1.3

ROBERTS BANK

Potential
Roberts Bank
Terminal 2 Site

Westshore

BC Ferries Terminal

DEVELOPMENT CONCEPT

The proposed RBT2 development includes the following components:

131

1

=A =4 =4 =4 =4

Marine Terminal

A marine terminal site with an estimated 108 ha of useable area, created by fill from
dredged and/or imported material (based on a preliminary 1,500 m average length x
700 m width footprint, with a 1,300 m berth length);

Three d eep-sea berths and wharf structure equipped with Ship -to-Shore (STS)
gantry cranes capable of accommodating the latest and future generations of
container ships;

Mooring dolphin located at the east end of the wharf;
Dredged marine approach areas and berth pocket;
Navigational aids;

Provi sion for potential future short -sea-shipping;

Shoreline protection;

Page | 2
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1 Container Yard (CY) for handling and storage of containers;

1 Rail Intermodal Yard (IY ) on the terminal with car repair capability allowances in the
design;

1 Truck gate and driver support service facilities;

1 Fencing and gates;

1  Utility systems;

1 Power and lighting systems;

1 Security systems;

1 Vessel shore power (cold ironing) availability at the berths;

1 Power, conduit, raceway , cabling, and communications systems t o support the
terminal operating system (TOS) and computerised automation control system
(CACS);

1 Terminal support facilities including administration building, CBSA building,
maintenance building, longshore break room building, equipment fuelling facilitie S,
and customsd vehicle and cargo inspection system

i Parking structure and designated areas for terminal equipment and personal
vehicles.

The terminal layout is shown in Figure B and is based on the proposed equipment types
and terminal configuration developed in the AECOM Roberts Bank Terminal 2 Planning and
Capacity Study report

1.3.2 Roberts Bank Causeway Improvements

1 Widening of the existing causeway for road and rail access and provision for utilities;

1 Rail support tracks and a dedicated rail link from the Roberts Bank Rail Corridor
(RBRC), including support/switching rail tracks located in a new RBT2 T -Yard on the
causeway;

1 An over pass and access road over the rail tracks on the widened causeway that
would provide safe vehicular access from Roberts Bank Way North to RBT2;

1 A vehicle access control system (VACS) on the new access road to RBT2; and

1 A new DPU/Bad Order Setout Yard on th e causeway dedicated to setting out mainline
and distributed power wunit (DPU) locomotives, and bad order cars for
servicing/storage.

1.33 Roberts Bank Tug Basin Expansion
1 Additional tug moorage through expansion of the existing Roberts Bank tug facilities.

Page | 3
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Figure B Terminal Layout
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2.0 GENERAL INFORMATION
2.1 ABBREVIATIONS

Key abbreviations used in this report are presented in Appendix 1

2.2 UNITS

In general, the Sl system of units shall be used for this Project.

2.3 LANGUAGE

All documentation shall be in the English language.

2.4 PROJECT DATUMAND SURVEY CONTROL

All terminal elevation s shall be referenced to chart (hydrographic) datum (CD). Off -terminal
road and rail elevations are referenced to geodetic datum (GD). Conversion from chart

datum to geodetic datum shall be as follows:

9 EL.0.0 m Chart Datum = EL. -2.975 m Geodetic Datum.

The reference benchmark for the Project shall be the deep -seated monument 81H TOO1.

The UTM (NAD 83) coordinates and CD elevation of Monument 81H TOO1 are as follows:

1 Northing (m): 5429549.647
1 Easting (m): 488207.802
9 Elevation (m): 6.411

3.0 CODES, STANDARDS, S PECIFICATIONS, AND R EGULATORY
REQUIREMENTS

3.1 GENERAL
The precedence applying for use of the codes, standards, specifications, and regulatory

requirements for this Project is as follows:

1. Regulatory Requirements;
2. Canadian Standards; and

3. International Standards.

In the event of an inconsistency, conflict, or discrepancy between any of the standards,

specifications, and regulatory requirements, the most appropriate and stringent requirement
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applicable to the Project shall prevail to the extent of the inc onsistency, conflict, or

discrepancy.

The RBT2 preliminary design completed in 2012 is based on the latest relevant codes and
standards as of January 2012. They are referred to in the Basis of Design as appropriate

and are listed in  Appendix 2 . Future desi gn and construction shall accommodate updates in
codes and standards.

3.2 REGULATORY REQUIREMENTS

All aspects of the Project (i.e., design, construction, commissioning, and operation) shall
comply with the requirements of the latest versions of all relevant re gulatory requirements.

3.3 CANADIAN CODES AND STANDARDS

The design, construction, and installation must comply with relevant Canadian codes and

standards.
3.4 | NTERNATIONAL  STANDARDS
Where applicable Canadian standards do not exist, or cannot be applied, other ind ustry

recognised international standards and recommended practices, such as British standards,
US standards, and PIANC may be used.
3.5 AUTHORITY HAVING JURISDICTION

Port Metro Vancouver is the authority having jurisdiction with the exception of emergency
services. The design shall be reviewed with The Corporation of Delta as the provider of
emergency services and the provider of water supply.

4.0 FACILITY FUNCTIONAL REQUIREMENTS

Design criteria for Project components are presented in Sections 4.2 to 11.0 .

4.1 DESIGN LIFE

The facility shall be designed for the following service lives:

1 All wharf and buildings structures shall be designed for a minimum service life of
75 years,

1 The tug basin and wha rf fender system shall be designed for a minimum service life
of 25 years;
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1 Pavements shall be designed for a minimum service life of 20 years; and

1 Site Services shall be designed for a minimum service life of 50 years.

The service lives are subject to the implementation of the following inspection and

maintenance strategies:

1 Routine inspection for deterioration and damage , under the direction of a
professional engineer; and

1 Repair of deteriorated and damaged areas.

AiService Lifeo is deftimaever whichk the finamciapmneodel imdidates that it
will be economically practical to carry out regularly scheduled maintenance and periodic
refurbishment of the item in question in order to maintain the design load carrying capacity

and operational fun  ction.

4.2 MARINE DEVELOPMENT

The functional requirements for marine development for RBT2 are based on the report S
i Fu n c tl Reguiraments - Design Vessels 09409 -01-MA-REP-10016 -200 Rev 0 06, and the
2012 AECOM nARoberts B a nFhkst-time ISmp Masigati 2n Simulation Study
Report, Rev. Do .

42.1 Dredged Marine Approach Areas

The marine approach areas shall provide safe navigation for access and departure of fully

laden design vessels under the following conditions:

1 Atall normal tide levels (i.e., above LLWL); and

1 Wind and wave conditions due to the 10 -year storm event.

Dredged slopes shall be stable under the action of waves, current, and drainage from the
intertidal zone. Dredged slopes shall have slope protection as necessary to minimise
erosion. Dredged slop es shall have crest protection as necessary to minimise the formation

of dendritic channels.

422 Berth Pocket

Water depth at the berths shall provide safe under -keel clearance at LLWL for the fully laden
design vessel with allowance for out of trim, an d wave i nduced motion inthe 50  -year storm
event.
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4.2.3 Wharf Structure and Mooring Dolphin

The three -berth wharf structure at the terminal shall be designed to meet the following

functional requirements:

T Accommodat e one AEEEO cl ass, 400 m |l ongvo (18,000
Panamax -2014 class, 366 m long (12,000 TEU) vessels simultaneously, at all normal
tide levels and | aden conditi onssidewiotoh all vessels

1 The berth length shall be 1,300 m based on the following considerations:

O Avoid the need for moo  ring lines to cross;
O Allow a minimum spacing between berthed vessels of 40 m; and
O Allow adequate terminal vehicle circulation at the western and eastern

extremities of the berths (20 m clearance from a quay crane working the last
row of containers on vesse Is at the outer berths).

1 Allow adequate circulation along the wharf for lashing crews, vessel service vehicles,

and other two -way truck traffic between the STS crane legs and along the wharf
face;

1 A section of the western terminal face shall be capable of being configured to
accommodate a potential future barge terminal to support short -sea-shipping of
containers;

1 Allow for hatch cover storage on the wharf deck between the STS portal legs;

1 The deck elevation of the berth structures shall be high enough to e nsure that the
mean rate of discharge due to wave overtopping does not exceed the following
limits:
O 10 litres/s/m of berth during the 10 -year storm event; and
O 50 litres/s/m of berth during the 50 -year storm event.

i The wave overtopping scenario may be consi dered independently of rainstorm
events;

1 An allowance of 0.5 m for future sea level rise over the design life of the facility shall
be made in determining the wharf deck elevation;

1 An allowance of 0.25 m for post -construction settlement shall be made in
determining the wharf deck elevation;

1 The berth structures and their foundations shall be designed to accommodate future
vessels with draught s of up to 19 m. In the absence of specific data on these future
vessels, it has been determined that the correspon ding berth navigati  on depth will be
assumed as EL -21.6 m CD. Due to the form of caisson wharf construction, this
requirement establishes the initial build depth of the caisson wharf;
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1 A mooring dolphin shall be located off -shore of the east end of the whar f to handle
the bow lines from the eastern most vessel;

1 The fender system shall be designed to accommodate berthing impact from the
design vessels at all normal tide levels and laden conditions, and forces from moored
vessels during the 50  -year storm event ;

1 Mooring bollards shall have sufficient capacity to resist mooring loads from the
largest design vessel during the 50 -year storm event;

1 Scour and slope protection shall be provided to prevent erosion at the wharf
structure due to design vessel propeller wash, bow thrusters, wave action, and storm
surge;

1 The wharf structure shall be capable of accommodating the following equipment and
storage:

O Ship -to-Shore gantry cranes;
O Uniform distributed loads, and point loads due to vessel hatch covers; and
O Wheel loads due to service vehicle traffic.

1 Vessel shore power facilities , shall be provided at each of the three berths;

1 Fire hydrants shall be provided along the wharf apron area adjacent to the security
fence line behind the landside STS crane rail;

1 Potable water service shall be providedi  ntwo ship servic ing pits at each berth;

9 Electrical and communications service shall be provided in ship servic ing pits at each
berth;

1 Wharf structures shall be designed as a minimum to meet or exceed the 475 year
seismic performance criteria outlined in Table A. These criteria are based on PIANC

guidelines and supplemented by MOTEMS criteria; and

I The three -bert h wharf and terminal shall not be designed explicitly to withstand a
tsunami event.
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Table A Seismic Performance Criteria (Three - berth Wharf Structure)
Residual
Design . Level of Horizontal
Level of Operation . .
Level Service Criteria Struct ural Displacement Rotation
Earthquake Damage at Top of
Caisson
100 years Serviceable | Fully operational Minor easily Not larger No more
repairable or no than 75 mm than
damage 0.5 degree
475 years Repairable Temporary loss Controlled Not larger No more
of operations repairable than 300 mm than
with 1 month to damage 1.0 degree
restore full
operations
Subduction Repairable Temporary loss Significant Not larger No more
of operations damage is than 750 mm than
with acceptable, but 2.0 degrees
3 to 6 months to no collapse.
restore full Caisson re -float
operations not required.
2,475 years Near Long -term or Extensive Not larger No more
Collapse complete loss of damage in near than 3,000 than
serviceability collapse mm 8.0 degrees

4.3 TERMINAL DEVELOPMENT

43.1

The terminal shall

Container and Intermodal Yards

be designed to accommodate 2.4 million

Vessel TEUs per year. Up to

55% of this volume is expected to pass through the truck gates (Gate), and up to 70% of

this volume is expected to pass through

flow is greater than 100% to account for empt

the terminal and

container movements from

The TEU per container ratio for the Project is expected to be 1.70 TEU to 1.75 TEU.

subsequently

return

2010 -2011 Deltaport Terminal data are illustrated in

to the terminal

y containers

for

(Rail to Gate moves)

the Rail intermodal yard. The total Gate and Rail

which exit

Export . The Vessel/Gate/Rail

Figure C.
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Figure C Container Imports and Exports (Representative from Deltaport Terminal)

Container numbers are approximate and reflect only reported data.
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The CY shall be divided into seven automated operating zones, shown in Figure D,
as follows:

O STS/mobile horizontal  -transfer equipment (MHTE) container buffer transfer zone

(BTZ);
O MHTE/Automated Stacking Crane (ASC) circulation zone;
O MHTE/ASC container BTZ;
O ASC container storage block zone;
O ASC/Truck container transfer zone (CTZ);

ASC/MHTE intermod al container BTZ; and

O MHTE/IY circulation zone.

The 1Y shall be divided into two automated operating zones, shown in Figure D, as
follows:
O MHTE/Rail Mounted Gantry (RMG) crane container BTZ; and

O RMG rail car container (un)loading zone.

Safety sub -zones shall be established in the IY that will allow manual (de) coning
operations to take place at one end of a string of rail cars while concurrently allowing

IY RMG operations in adjacent sub -Zones.

IY Container Loading Mode: automated RMG Cranes
Container Handling to/from CY/lY and CY/Wharf: MHTE

CY Container Stacking Blo  ck Height/Width: 5 high x 10 wide

CY Empty Container Stacking Block Height/Width: 5 high x 10 wide

Container BTZ: 2 high x 6 wide

ASC/Truck CTZ: 6 stalls per runway
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Figure D Automated Operating Zones
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