George Massey Tunnel Replacement Project
PREFACE TO THE APPLICATION

Preface to the Application

The British Columbia (B.C.) Ministry of Transportation and Infrastructure (Ministry) is proposing
the George Massey Tunnel Replacement Project (Project) to meet regional, provincial, and
national transportation management goals. The Project involves replacement of the George
Massey Tunnel (Tunnel) crossing of the Fraser River with a new bridge and replacement of
three interchanges. The new bridge will be built at the same location as the Tunnel, which will
be decommissioned once the bridge is open to traffic. The new bridge includes multi-use
pathways for pedestrian and cycling traffic, which will connect to cycling and pedestrian
networks in Richmond and Delta. The Project also includes related minor improvements to the
Highway 99 corridor to support efficient use of the new crossing and interchanges, including
provision of transit/high-occupancy vehicle (HOV) lanes and transit exchanges.

An environmental assessment of the Project is required under the B.C. Environmental
Assessment Act (B.C. EAA), S.B.C. 2002, c. 43, and permits to construct and operate the
Project can only be received once the environmental assessment process is complete and an
Environmental Assessment Certificate (EAC) has been issued. If the Project is approved, an
EAC will be awarded to and held by the Ministry. The Reviewable Projects Regulation

B.C. Reg. 370/2002 under the B.C. EAA sets out the criteria for reviewable projects. The section
of the regulation that applies to the Project is:

e Part 5 (Water Management Projects): The Tunnel decommissioning may result in a
change in and about the Fraser River, and in direct physical disturbance of more than
two hectares (ha) of foreshore and submerged land (Reviewable Projects Regulation,
Part 5, Table 9, Shoreline Modification).

e Part 8 (Transportation Projects): Upgrades to Highway 99 and related interchanges
involves the modification of an existing public highway that results in the addition of
equal to or greater than two lanes of paved public highway to an existing paved public
highway over a continuous distance of equal to or greater than 20 kilometres
(Reviewable Projects Regulation, Part 5, Table 14, Transportation Projects).

On December 16, 2015, the B.C. Environmental Assessment Office (EAO) issued a
section 10(1)(c) Order confirming that the Project is a reviewable project pursuant to the
B.C. EAA, and that it requires an EAC.

The Project as proposed is not subject to review under the Canadian Environmental
Assessment Act, 2012, S.C. 2012, c. 19, s. 52, since it does not meet the definition of a physical
activity under the Schedule of Physical Activities in the Regulations Designating Physical
Activities SOR/2012-147.
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PREFACE TO THE APPLICATION

The Application for an EAC (Application), pursuant to the B.C. EAA, has been prepared in
accordance with the Application Information Requirements approved by the EAO on May 24",
2016, and complies with relevant instructions provided in the section 11 Order issued by the
EAO on March 7", 2016, pursuant to the B.C. EAA.
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Page xii Table of A Table of Concordance will be included in the Application. The Table of Concordance will demonstrate where the requirements in Table of
9 Concordance the AIR are found in the Application, with volume, section, and page references and following the format of Table 1 in the AIR. Concordance
The Application will include a summary, including the following:
= A summary of the proposed Project including the project scope, project benefits and applicable permits. If the proponent has
already requested or intends to request concurrent permitting, this will also be stated.
= A brief overview of the assessment process including project reviewability, and the pre-application and application review stages of
ot the EA.
Page xv Application Application Summar Pages 1to 15
g Summary = A brief overview of consultation approaches with Aboriginal Groups, the public and government agencies to date. PP y g
= A summary of the key issues raised by Aboriginal Groups, the public and government agencies.
= A summary of key adverse effects on Aboriginal Interests and mitigation measures.
= A summary of key effects, proposed mitigation measures and residual and cumulative effects on Valued Components.
= Proponent’s conclusions regarding the potential for significant adverse effects on Valued Components.
The Application will: Overview of Proposed Part A — Introduction,
Overview of the | = Describe the Proponent, including mandate, type of company or organization, affiliations Project and Proponent Section 1.0, page 1.1-2
. Proposed . .
Section 1.0 : -
ecton Project = Provide contact information for the proponent ngrwew of Proposed Part.A Introduction,
Page 1 Proponent Project and Proponent Section 1.0, page 1.1-2
Description = Include a list of parties involved in the preparation of the Application, their qualifications, and the section(s) for which they were Overview of Proposed Part A — Introduction,
responsible Project and Proponent Section 1.0, page 1.1-3
The Application will:
p.p . , . . L Part A — Introduction,
= Describe the purpose of the proposed Project from the perspective of the Proponent, and identify whether the objectives of the : .
. . . . Project Purpose Section 1.1.1, pages
proposed Project relate to any broader private or public sector policies, plans, or programs. 11-4t01.1-7
= Project Purpose ’ '
= Project Des!gn Consflderat'lons . ' Part A — Introduction,
= General design considerations Project Design .
. . ) ) . Section 1.1.7, pages
= Alternative mode considerations Considerations
; : : ; : 1.1-29 t0 1.1-33
= Design refinements during detailed design
. D ipti f
Section 1.1 Pf;:éfegn © Describe the location of the proposed Project and the latitude and longitude coordinates of the site, and include maps showing both Part A — Introduction,
Page 1 Project regional context (identifying nearby communities and geographic features) and the specific location of the proposed project; Project Location Section 1.1.4, pages

proximity of the Project to federal lands will be clearly identified.

1.1-19 to 1.1-20

Describe the location of the proposed Project relative to Aboriginal Groups’ asserted traditional territories, and/or Treaty Nation
territories. In addition to identifying traditional and Treaty Nation territories, to the extent possible, Indigenous place names of the
areas in and around the Tunnel will be incorporated into this description.

Project Location

Part A — Introduction,
Section 1.1.4.3, pages
1.1-23 to 1.1-25;
Section 1.1.1, page
1.1-4

Describe all phases of the proposed Project, including their duration and proposed scheduling.

Project Phases and
Schedule

Part A — Introduction,
Section 1.1.5, page
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1.1-24; 1.1.8, pages
1.1-36 to 1.1-60

Describe all on-site and off-site components associated with the proposed Project, with figures.

Key Project
Components

Part A — Introduction,
Section 1.1.6, pages
1.1-26 to 1.1-29;
Section 16.1

= Describe the activities associated with the components and phases of the proposed Project, with figures.
Project-related activities are anticipated to include the following:
* Pre-Construction and Site Preparation
* Surveying
* Geotechnical investigations
* Clearing and grubbing of vegetation
* Preloading, and aggregate and pre-load materials storage
» Establishment of temporary access roads and detours
* Installation of temporary drainage structures
* Installation of erosion and sediment control measures
* Installation of temporary barging facilities
* Temporary lighting
« Establishment of site office(s) and temporary staging and laydown areas
* Construction
* Highway Upgrades
o0 Road Construction
o Decommissioning of existing interchanges
o Construction of new interchanges
* Construction of the New Bridge
» Decommissioning of the Tunnel and removal of the four in-river tunnel segments, which is anticipated to take place over the
course of one construction season (i.e.: between freschets), involve the following key steps:
o0 Measures, including adherence to least-risk timing windows, to avoid effects on fish and fish habitat and fishing
o Cleaning of the inside of the Tunnel and removal of all non-structural elements
o Removal of the sediment and sand fill and rock protection layer surrounding the Tunnel
o Cutting of the closure joints between Tunnel elements
o Release, lifting, and floatation of Tunnel elements out of the trench using barges and cranes
o Transport of Tunnel elements for off-site recycling
o Monitoring of the tunnel trench as it naturally fills with river sand over time Project Operation and Maintenance
» General Operation, Maintenance, and Rehabilitation activities

Project Activities by
Phase

Part A — Introduction,
Section 1.1.8, pages
1.1-36 to 1.1-60;
Section 16.1

Discuss the relevant history of the proposed Project, including exploratory or investigative history.
This will include the following:

= Role of Highway 99 corridor in regional transportation network

= History of the Hwy 99 corridor/George Massey Tunnel

= Summary of current challenges

Project Development
History

Part A — Introduction,
Section 1.1.2, pages
1.1-7 to 1.1-12; page
1.1-33
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Summarize existing and planned land and marine use that overlaps or may be potentially impacted by the proposed Project
components and activities, including:

= Land ownership [e.g. private land, provincial Crown land, federal land (including Indian Reserves), Aboriginal title].

= Local government zoning or plans.

= Tenures (municipal, provincial, federal), licences, permits or other authorizations.

= Non-tenured current land uses.

= Current and proposed marine use plans.

= Provincial land use plans (e.g. Land and Resource Management Plans) and provincial land use designations (e.g. Agricultural
Land Reserve, Old Growth Management Areas, Forests and Range Practices Act designations) and provincial land use
management objectives.

= Any other development or activities, whether or not directly related to the proposed Project.

= Maps showing locations of other uses referenced above in relation to the proposed Project.

= References to the Application section that assesses land use and potential overlaps/impacts in more detail.

Project Location

Part A — Introduction,
Section 1.1.4, page
1.1-19t0 1.1-25

Describe the project’s economic benefits.
= Capital construction cost estimates, including:

= Breakdown of costs (e.g. land, buildings, equipment) associated with the proposed Project

= Estimated operating costs over the life of the proposed Project, including breakdown of costs by category (e.g. labour, supplies
and materials, administration).

= Estimated costs for decommissioning/closure/abandonment/reclamation.
= Employment estimates, including:

= Direct employment to be created, by job category by project phase, in number of person year (PY) jobs for construction and
decommissioning and full-time equivalent (FTE) jobs for operations. Direct employment estimates will be broken down into full-time,
part-time and seasonal job categories.

= Average wages, by major job category, for the construction and operating periods.

= Breakdown of jobs that will be filled from local, provincial, national or international labour markets.

= Indirect and induced employment to be generated, by project phase.

o Information about an employment strategy, if any.

Costs

Project Benefits-
Economic

Part A — Introduction,
Section 1.1.9, pages
1.1-60 to 1.1-61

Section 1.1.11.1, page
1.1-64-1.1-65

Outline contractor supply services estimates, including:

= List of the major types of businesses/contractors to be used, broken down at the local, provincial, and national level, by project
phase.

= Value of supply of service contracts expected, by project phase.

= Information about a local purchasing strategy, if any.

The above information, as applicable, will be presented under a sub-section titled Project Procurement and Delivery included under
Section 1.1 (Description of the Proposed Project) of the Application.

Project Procurement and
Delivery

Part A — Introduction,
Section 1.1.8.4, pages
1.1-58 to 1.1-60

Provide an overview of anticipated annual government revenues, by type (e.g. income tax, license rent, property tax, mineral tax)
and jurisdiction (e.g. local, provincial, federal), for all phases of the proposed Project.

Project Benefits-
Economic

Part A — Introduction,
Section 1.1.11.1, page
1.1-65

A discussion on tolling in terms of its role in contributing to Project funding will be included as appropriate.

Project Operations and
Maintenance

Part A — Introduction,
Section 1.1.8.3, pages
1.1-57 to 1.1-58
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Summarize any benefits the project may have to the five pillars of assessment (Environmental, Economic, Social, Health and Part A — Introduction,
Heritage). This will include an overview of anticipated Project-related improvements. This will include an overview of anticipated Project Benefits Section 1.1.11, pages
Project-related improvements. 1.1-64 to 1.2-72
Part A — Introduction,
Provide all Canadian dollar estimates in real dollars, with an explanation of how they are measured (e.g. discount rates). Project Benefits Section 1.1.10, pages
1.1-62 to 1.1-63
Part A — Introduction,
State all assumptions and references for the above information Business Case Section 1.1.10, page
1.1-62 to 1.1-63
The Application will: Part A — Introduction
= List in table format (Table 1.2-1 Potential Provincial and Federal Permits, Approvals, and Authorizations) all applicable licenses, Applicable ; ’
. . . ) ) o Section 1.2, pages 1.2-
_ . permits and/or approvals that are already received or required for the phases of the proposed Project, and the associated Authorizations 79 10 1.3-74
Section 1.2 | Applicable responsible regulatory body. "~
Page 5 Authorizations -
State if the proponent has or intends to request concurrent permitting under the Act pursuant to the Concurrent Approval Regulation | Provincial Permits and Part_A — Introduction,
o Section 1.2.1, page
(BC Reg. 371/2002). Authorizations 1272
Project Design
and/or The Application will include: Part A — Introduction
Section 1.3 | Alternative = An assessment of the alternative means of carrying out the proposed Project that are technically and economically feasible Alternatives to the . .
. ) L . . e S . . Section 1.3, page 1.3-
Page 8 Means of including, but not limited to, the alternatives identified in the AIR; and Proposed Project 74 10 1.3-75
Carrying out the | = The rationale and criteria used to select the proposed means of undertaking the proposed project. '
Project
The Application will include:
= An assessment of the alternatives to the proposed Project that were technically and economically feasible including, but not limited
to, the alternatives identified in the AIR.
Section 1.4 Alternatives to = A description of the work undertaken to identify and analyze the five crossing scenarios, including the proposed Project, Assessment of Project Part A — Introduction,
' the Proposed considered as options for replacement of the Tunnel. These four additional alternatives are: maintain (upgrade and improve) Alternatives Section 1.4, pages 1.4-
Page 8 , - o . L - . . " .
Project existing Tunnel, replace existing Tunnel with new tunnel, maintain existing Tunnel and build new crossing along existing Highway 75 to 1.4-82
99 corridor, and maintain existing crossing and build new crossing in new corridor.
= Alternatives are evaluated based on efficient transportation for all users, safety, agriculture, environment, jobs and economy,
social and community considerations, and capital costs and risks.
The Application will include: Project Triggers under gggttiﬁl:zln1tr$ci1uct:)né
= A statement that the proposed Project is subject to review under the Act, identifying the trigger(s) for the review under the Act. B.C. EAA 2 1-1 1.1, pag
Section 2.1 Provincial EA A statement that the Application has been developed pursuant to the AIR approved by EAO and complies with relevant instructions | Application Part.A ~ Introduction,
Page 10 Process : . . e : Section 2.1.1.2, page
provided in the section 11 Order and any other direction provided by EAQO. Development 2 1.2
A table documenting applicable milestones, including, but not limited to, issuance of section 10 and 11 Orders, working group Key EA Process Part A — Introduction,
meetings, any public comment periods or open houses and the issuance of the AIR), including links to documents on EAO’s public Milestones Section 2.1.2, page
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website. 21-2
Part A — Introduction,
= A list of the government agencies and Aboriginal Groups that participated in the EA; a summary of their participation; and, a list of ét;?tﬂ:giglr;aﬁlOGnroup ge,lcgotg 213 page
the key issues raised by each party and the status of issue resolution. (The Proponent will cross-reference, as appropriate, other GoverrF:ment Agenc Pért A Iﬁtroduction
sections of the Application that deal further with consultation and issues raised). A gency ] ’
Participation Section 2.1.5, pages
2.1-13t0 2.1-16
= A summary of public participation in the EA, a list of the key issues raised and the status of issue resolution (with cross-references, . C Part.A — Introduction,
) ; D . . : . Public Participation Section 2.1.4, pages
as appropriate, to other sections of the Application that deal further with consultation and issues raised). 21-8102.1-12
This section of the Application will describe the methods used to assess the potential adverse effects of the Project. The
Section 3.0 | Assessment assessment methodology will be based on the EAQ’s Guideline for the Selection of Valued Components and Assessment of Assessment Part B - Effects,
Page 12 Methodology Potential Effects (September 2013), and will follow the methodological steps shown in Figure 3-1 Summary of Methodological Steps | Methodology Section 3.0, page 3.1-1
of the Application.
Part B — Effects,
. The Application will summarize the process and methodologies used to identify and select the VCs for assessment. The Application ISS:IL(; i?iosncgglcglsgg ge%ctman s 3.1-1 to 3.2-
Issues Scoping | will also include the rationale for any differences in the list of VCs presented in the Application from those listed in the final AIR. 1> Pages o. '
Section 3.1 | and Selection of Components 8; Appendix A, pages
Page 12 Valued A-1to A-6
Components A list of candidate VCs, identified based on professional expertise of discipline experts involved in the assessment and input Summary of Issues Part B — Effects,
received from key stakeholders, Aboriginal Groups, and government agencies, and rationale for exclusion of any candidate VCs Identification and Valued | Section 3.1 (Appendix
from the assessment will be provided in the Application. Component Selection A), pages A-18 to A-19
The Application will describe the methods used in identifying spatial, temporal, administrative and technical boundaries. Information
Spatial on spatial, temporal, administrative and technical boundaries for specific VCs will be included in the appropriate VC sections of this
. P ’ document and will encompass all relevant project phases, components and activities. The Application will include the rationale for Part B — Effects,
Section Temporal, . . . ) _
L . any differences in boundaries from those presented in the AIR. Assessment Section
3.2.1 Administrative, Boundari 3.9 32.8103.3
Page 14 and Technical . . . . . . s . . oundaries £, Pages 3.2-610 3.5-
: Presence of conservation lands (including provincial Wildlife management Areas, the National Wildlife Area, the Migratory Bird 10
Boundaries : . C . ) : . . .
Sanctuary) and other conservation areas in the vicinity of the Project will be taken into consideration when defining the assessment
boundaries for specific VCs.
For each VC section, (Environmental, Economic, Social, Heritage and Health), the Application will:
= Describe the existing (or baseline) conditions within the study area in sufficient detail enable potential project-VC interactions to be
identified, understood, and assessed.
_ o = Describe the quality and reliability of the existing (or baseline) data and its applicability for the purpose used, including any gaps, Part.B — Effects,
Section 3.3 | Existing insufficiencies and uncertainties, particularly for the purpose of monitoring activities. Existing Conditions Section
Page 14 Conditions = Reference natural and/or human-caused trends that may alter the environmental, economic, social, heritage and health setting, 3.3, pages 3.3-10 to

irrespective of the changes that may occur as a result of the proposed Project or other project and/or activities in the area.

= Explain if and how other past and present projects and activities in the study area have affected or are affecting each VC.

= Document the methods and data sources used to compile information on existing (or baseline) conditions, including any standards
or guidelines followed.

3.3-12
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= Where additional Project and VC-specific field studies are conducted, the scope and methods to be used will follow published
documents pertaining to data collection and analysis methods. Where methods used for the assessment deviate from applicable
published guidance, the rationale for the variance will be provided in the Application.
= Describe what Traditional Ecological Knowledge (TEK), including Aboriginal Traditional Knowledge (TK), was used in the VC
assessment.
Technical volumes describing baseline studies and existing conditions will be included as appendices to the Application and key
findings contained in these technical volumes will be summarized in the Application in a manner that allows the reader to
understand the effects assessment for each VC.
The Application will summarize the overall process and methodologies used to identify and assess the potential effects of the Part B — Effects
: . o Potential Effects Section 3.4, page 3.4-
proposed Project on the identified VCs. 12
For each VC section, the Application will: Potential Proiect Part B — Effects
. = Identify the potential interactions of the proposed Project and the considered and selected VCs; . 1€ Section 3.4, page 3.4-
Section 3.4 . . X . . S Interactions with Valued ’
Potential Effects | = Identify and describe the potential adverse effects resulting from the proposed Project; , 12; Appendix B, page
Page 15 i . . . and Supporting ’ ’
= Demonstrate how feedback from Aboriginal Groups, the public, stakeholders and government agencies on VC selection and Components B-1 to B-2
assessment was incorporated, as appropriate. P
The Application will identify any project activity-VC interactions that were excluded from further assessment, including the methods Part B — Effects,
and criteria used to justify the exclusion and input received from EAQO, government agencies, Aboriginal Groups and the public Potential Effects Section 3.4, pages 3.4-
regarding the exclusion. 12
For each VC section, the Application will:
= Describe the approach to identify and analyze mitigation measures, including any management and compensation plans proposed
by the Proponent, which will be implemented to address potential effects.
= Describe the mitigation measures incorporated into the project, including site and route selection, project scheduling, project
design, and construction and operation procedures and practices.
= Describe any standard mitigation assumed or proposed to be implemented, including consideration of best management practices,
environmental management plans, environmental protection plans, contingency plans, emergency response plans, and other
general practices.
_ o = Indicate how the mitigation measures will mitigate the potential adverse effects on the VC. Part B — Effects
Section 3.5 | Mitigation = Provide the rationale for the proposed mitigation measures, including why further avoidance or reduction measures for adverse TP : : ~
; , , Mitigation Measures Section 3.5, page 3.5
Page 15 Measures effects may not be considered feasible, and the need for and scope of any proposed compensation or offset.

= Evaluate the anticipated success of each mitigation measure and describe rationale and analysis for these evaluations. If there is
little relevant/applicable experience with a proposed mitigation measure and there may be some question as to its effectiveness,
describe the potential risks and uncertainties associated with use of the mitigation.

= Include the time required for mitigation to become effective, to enable understanding of the duration of residual effects and the
temporal characteristics of reversibility.

= Summarize the mitigation measures for potential Project effects by Project phase and identify any mitigation measures that are in
management or compensation plans

If appropriate, or applicable, mitigation strategies discussed in the Application will include measures or opportunities for

13




George Massey Tunnel Replacement Project
TABLE OF CONCORDANCE

Application Information Requirements

Application

AIR Section

Application Volume,

and Page A.IR il AIR Section Language A_ppllcatlon el Section, Sub-Section,
Title Title
No. Page No.
enhancement of the environment in addition to avoiding or minimizing Project-related effects.
Where residual effects are expected to persist after implementation of mitigation measures, such effects will be characterized for the
relevant VC using the criteria listed below. The generalized criteria definitions presented in the list below will be used as a guide for Part B — Effects
establishing VC-specific effects characterization criteria, which will be described in the relevant effects assessment section of the Characterization of . ’
o . Section 3.6, pages 3.6-
Application. Residual Effects 14 10 3.9-15
= Direction (the overall nature of the residual effect): the direction of Project effects will be identified as positive (i.e., beneficial), '
neutral, or negative (i.e., adverse).
= Magnitude (the amount of change to the existing condition of a VC): magnitude will generally be measured in terms of the Characterization of Part B — Effects,
proportion of the VC that is affected relative to the range of natural variation (or historic variation, in the case of human environment Residual Effects Section 3.6, page 3.6-
VCs). 14
= Geographic extent (the area over which Project-related changes would occur): geographic extent of effects will generally be Characterization of Part B — Effects,
described as site-specific (limited to the Project Area, — i.e. project footprint plus project disturbance area), local (limited to the LAA), . Section 3.6, page 3.6-
. S Residual Effects
regional (limited to the RAA), or beyond. 14
= Duration (period of time for a VC to return to its existing condition): the duration of an effect will typically be described as short- Characterization of Part B — Effects,
term, long-term, or permanent; definitions of short- and long-term would vary by VC, and take into account VC-specific temporal . Section 3.6, page 3.6-
s Residual Effects
characteristics. 14
. . s _ D . o Part B — Effects,
= Frequency (the number of times an effect might occur within a specific time period): the frequency of an effect may be described Characterization of Section 3.6. pade 3.6-
_ Characterizatio | @s continuous, frequent, uncommon, or rare. Residual Effects -0, Page 3.
Section 3.6 : 14
n of Residual
Page 16 Effects Part B — Effects,

= Reversibility (degree to which existing conditions can be regained after the factors causing the effect are removed): effects will be
described as reversible, permanent, or partially reversible.

Characterization of
Residual Effects

Section 3.6, page 3.6-
14

Residual effects will be discussed in the context of the VC’s current and future sensitivity and its resilience to change caused by the
Project. Consideration of context will be based on the description of existing conditions of the VC, which reflect cumulative effects of
other projects, and activities that have been carried out, and especially information about the impact of natural and human-caused
trends in the condition of the VC.

Characterization of
Residual Effects

Part B — Effects,
Section 3.6, page 3.6-
14

The Application will describe, in a table format, the residual effects using the residual effects criteria context, magnitude, extent,
duration, reversibility, and frequency, as defined in EAO's Guideline for the Selection of Valued Components and Assessment of
Potential Effects. Where feasible, these criteria will be described quantitatively in the Application for each VC. When residual effects
cannot be characterized quantitatively, the Application will characterize these effects qualitatively. Definitions will be provided when
qualitative terms are used.

Characterization of
Residual Effects

Part B — Effects,
Section 3.6, pages 3.6
14 to 3.9-15

The use of any qualitative terms (e.g. high, moderate, low, etc.) will be accompanied by distinct definitions for each of these
rankings. An explanation will be included for the conclusion reached for each criterion used to characterize a residual effect.

Characterization of
Residual Effects

Part B — Effects,
Section 3.6, page 3.9-
15

When residual effects on a VC are determined and the VC is also considered a “pathway” for other potential effects on other VCs,
the Application will identify the linkages between the VCs and the discipline-specific studies to which the information has been
forwarded for further evaluation.

Characterization of
Residual Effects

Part B — Effects,
Section 3.6, page 3.9-
15
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Section 3.7 The Application will assess the likelihood for all residual adverse effects using appropriate quantitative or qualitative terms and Part B — Effects,
Page 17 ' Likelihood provide sufficient detail to help understand how the conclusions were reached. Definitions of any qualitative terms, such as ‘low’, Likelihood Section 3.7, page 3.9-
9 ‘moderate’, or ‘high’ probability will be provided. 15
The Application will present the process and methodology used to define and evaluate the significance of residual effects, including Propongntg Part .B — Effects,
P » ) ) . N o Determination of Section 3.8, page 3.9-
. Proponent’s how the term “significance” has been used in relation to each VC using quantitative and qualitative thresholds. i
Section 3.8 s Significance 15
Determination
Page 17 of Significance Proponent’s Part B — Effects,
A conclusion of significance of residual adverse effects will be provided for each VC. Determination of Section 3.8, page 3.9-
Significance 15
The Application will summarize the process and methodology used to evaluate the levels of confidence associated with residual Part B — Effects
effects predictions, and in particular, how any identified uncertainty may affect either the likelihood or the significance of the , . . ’
. . L . . . . . Confidence and Risk Section 3.9, Page 3.9-
_ , predicted residual effect. The Application will also describe any measures to reduce uncertainty through monitoring, adaptive 15 16 3.10-16
g:c’go??&Q g%rllﬂdence and | management, or other follow-up programs. '
i
9 The Application will summarize the process and methodology used to determine if additional risk analysis is required. If additional Part B — Effects,
risk analysis is required, the Application will summarize the process and methodology used for this analysis and the conclusions, Confidence and Risk Section 3.9, Page 3.9-
including the range of likely, plausible and possible outcomes with respect to likelihood and significance. 15t0 3.10-16
The Application will use the steps outlined in Figure 3.10-1 Steps to Determine Residual Project and Cumulative Effects of the Cumulative Effects g:gtﬁgn—ffgdz e
Application to determine residual Project effects and the subsequent cumulative effects assessment. Assessment 310-16 té 3 ’1 8_1g7
The following development categories will be considered in the Application:
= Projects or activities that have already been built or conducted for which the environmental effects overlap with those of the
proposed Project (i.e. certain): maintenance dredging of the lower Fraser River; Tilbury Liquefied Natural Gas (LNG) Facility
Expansion Project; Port of Vancouver Habitat Enhancement Program; and Vancouver Airport Fuel Delivery Project. Identifying Past, Present Part B — Effects
= Projects that are either proposed (public disclosure) or have been approved to be built, but are not yet built, for which the or Reasonably . ’
: ) . . e L . . Section 3.10.1, pages
. environmental effects overlap the proposed Project (i.e. reasonably foreseeable), as identified in the AIR: Fraser Surrey Docks Foreseeable Projects 3.10-17 t0 3.10-22
dentifying Past, | pirect Transfer Coal Facility (Texada Coal); WesPac Tilbury Marine Jetty Project; Pattullo Bridge Replacement; Roberts Bank and/or Activities ' '
Section Present or Terminal 2 Project; Ladner Harbour Revitalization; South Richmond Terminal Project; Kinder Morgan Tran Mountain Pipeline
3.10.1 Reasonably Expansion Project; Relocation of BC Hydro’s transmission line that runs through the Tunnel; Fortis BC Tilbury LNG Facility
Page 18 Foreseeable Expansion Project — future phase; and Lehigh Hanson South Richmond Terminal Project.

Projects and/or
Activities

The Application will describe the methodology for identifying potential interactions between residual Project effects and the effects of
other developments, including a description of the following:

= The spatial boundaries for the cumulative effects assessment for each VC, including maps;

= The spatial and temporal boundaries of other developments; and

= The potential for interaction (spatial and temporal) and linkages (overlap) of VCs with other developments.

Conducting a Cumulative

Effects Assessment

Part B — Effects,
Section 3.10.2, pages
3.10-22 to 3.11-23

The Application will include:

= A table of all past, present and reasonably foreseeable developments that will be included in the cumulative effects assessment,
should one be required for a particular VC;

= A general description of the information sources used to identify reasonably foreseeable developments and activities; and

= A map showing the location of the projects and activities.

Identifying Past, Present

or Reasonably
Foreseeable Projects
and/or Activities

Part B — Effects,
Section 3.10.1, page
3.10-17 and 3.10-22
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. Conducting a — , , . . .
Section Cumulative The Application will summarize the process and methodology used to conduct the cumulative effects assessment, including the Conducting a Cumulative Part B — Effects,
3.10.2 Effects identification of potential cumulative effects, identification of additional mitigation measures, and evaluation of any (residual) Effects Asgessment Section 3.10.2, page
Page 20 Assessment cumulative effects using the same methodology described above in sections 3.6 to 3.9 of the AIR. 3.10-23
If a residual adverse effect or cumulative effect is identified for a specific VC, the Application will include a description of a follow-up
strategy, where appropriate, that: Part B — Effects
Section 3.11 | Follow-up = |dentifies the measures to evaluate the accuracy of the original effects prediction. . ’
e ) e Follow-up Strategy Section 3.11, page
Page 20 Strategy = |dentifies the measures to evaluate the effectiveness of proposed mitigation measures. 3.11-24
= Proposes an appropriate strategy to apply in the event that original predictions of effects and mitigation effectiveness are not as '
expected.
The Application will include an assessment of Environmental Effects VCs identified in the AIR. The assessment will be conducted in Environmental Effects Part B - Effects
. accordance with the methodology specified in Section 3.0 Assessment Methodology of the AIR, using the organizational structure Assessment Section 4.0 '
Section 4.0 E?fwrf[)nmental demonstrated in this section. '
ects
Page 21 Assessment The Application will identify the VCs selected for assessment according to the methodology specified in Section 3.1 Issues Scoping Environmental Effects Part B — Effects
and Selection of Valued Components. The Application will also include the rationale for any differences in the list of VCs presented . ’
) o ) ) . Assessment Section 4.0
in the Application from those listed in the final AIR.
River hydraulics and river morphology will be studied as an IC in the context of effects of the Project on the following VCs:
River = Fish and fish habitat Part B — Effects,
Section 4.1 | Hydraulics and | = Marine mammals River Hydraulics and Section
Page 21 River = Marine use River Morphology 4.1, page 4.1-1
Morphology The river hydraulics and morphology study will focus on water levels, velocities, and flow patterns (river hydraulics) in the Fraser
River South Arm and their influence on sedimentation and erosion (morphology).
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to river Part .B — Effects,
Context and ! : ! . . : : . Assessment Section
411 Boundaries hydraulics and river morphology, including maps (Figure 4.1-1 River Hydraulics and Morphology Local and Regional Assessment Boundaries 4113 pages 4.1-2 to
Page 22 Areas), in a manner consistent with Section 3.2 Assessment Boundaries of the AIR. o Pad '

4.1-5
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions fefgogages 416 to
4.1-16
The following general approach has been adopted for collection of baseline information on river hydraulics and river morphology:
* Review of existing field, modelling, and theoretical studies. This includes observed water levels (at Point Atkinson, New Baseline Data Collection | Part B Effects Section
Westminster, Steveston, Deas Island Tunnel and Port Mann Pumping Station), and discharge, flow split, and velocity Section 4.1.2.1, page
measurements from the March 7 and March 27, 2014 Acoustic Doppler current-profiler (ADCP) surveys conducted by Public Works _ . 416 B
and Government Services Canada (PWGSC). Technical Volume - River | ™ ™
« Interpretation of airphotos of the lower Fraser River spanning 1938 to 2009. Hydraulics and River _
« Review of bathymetric surveys conducted by Public Works and Government Services Canada (PWGSC) in 1988/89, 2000/01, Morphology Study Section16.2, page 8
2008/09, and 2014.
_ Part B- Effects Section
Section Existin Potential Effects Section 4.1.3.2, pages
41.2 Conditi%ns The hydrodynamic program TELEMAC-3D was used to compute hydraulic conditions in the lower Fraser River. Scour and 4.1-18 t0 4.1-19
Page 23 deposition around the Tunnel were computed by coupling the sediment transport and morphodynamic model SISYPHE to Technical Volume - River | '
TELEMAC-3D. Hydraulics and River ,
Morphology Study Sectlon 16.2, page 8 to
In B.C., the ownership of water is vested in the Crown as stated in Section 5 of the Water Sustainability Act [SBC 2014] CHAPTER
15, the primary provincial statute regulating water resources. Since the Project involves potential works in or about the Fraser River,
Sections 11 and 12 of the Water Sustainability Act and associated Water Sustainability Regulation would apply to such activities. Part B — Effects,
Regulatory Context Section
Section 46 of the Water Sustainability Act, which provides additional protection to surface water bodies, beyond what is ensured by 4.1.2.2, page 4.1-6
the Environmental Management Act and Waste Discharge Regulation, by prohibiting the introduction of foreign matter into streams
and creating associated penalties, is also relevant in the Project context.
Details on the river hydraulics and morphology effects assessment will be included in the following technical volume appended to Technical Volume - River
the Application: Hydraulics and River Section 16.2
= River Hydraulics and River Morphology Technical Study Morphology Study
. L - , . . " . : . Part B — Effects,
Section The Application will identify potential effects of the Project on water levels, velocities, and flow patterns (river hydraulics), and their Section
4.1.3 Potential Effects | influence on sedimentation and erosion (morphology) within the lower Fraser River in a manner consistent with section Potential Effects
. . 4.1.3, pages 4.1-16 to
Page 24 3.4 Potential Effects of this AIR. 4.1-25
. L - , . , " . , . . Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to river hydraulics and river .
Mitigation . ) . ) e : e Section
41.4 morphology in a manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be Mitigation Measures
Measures . . . T , . o 4.1.4, page 4.1-25-4.1-
Page 24 referenced, and linkages to other sections in the Application will be identified. 26
Section Residual Effects | If any residual effect on river hydraulics and morphology is identified, it will be described in sufficient detail to support the : Part B — Effects,
: : , ) Residual Effects _
415 and their assessment of potential effects on the following ultimate receptor VCs: Section

10
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Page 24 Significance = Fish and fish habitat 4.1.5, pages 4.1-26 to
= Marine mammals 4.1-32
= Marine use
If a residual effect on river hydraulics and river morphology is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
. . the AIR. .
Section Cumulative .| = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. Cumulative Effects . Part_B — Effects,
4.1.6 Effects and their . " o : . ) o Assessment and their Section
Page 25 Significance = |dentify any additional _mltlgatlon measures, cgn_&stenfc with Sectlor) 3.’_5 Mltl_gatlon I\_/Iea_su_res of_the AIR. _ Significance 416, page 4.1-32
= Where an adverse residual cumulative effect is identified, the Application will describe it in sufficient detail to support the B ’
cumulative effects assessment of the following VCs:
= Fish and fish habitat
= Marine mammals
= Marine use
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
417 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 25 ' ’ 4.1.7, page 4.1-32
Sediment and water quality will therefore be studied as an IC in the context of effects of the Project on the following VCs:
= Fish and fish habitat
= Marine mammals Part B — Effects,
Section 4.2 | Sediment and - Vegetation Sediment and Water Section 4.2, page 4.2-1
Page 25 Water Quality = At-risk Amphibians Quality ASfechgon 4.2.1.2, page
The sediment and water quality study will focus on sediment texture/grain size distribution, sediment quality, and water quality in the ’
Fraser River South Arm, Deas Slough, and Green Slough.
. L - : , - , , , . : Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to sediment and .
Context and s . . . . . : Assessment Section
4.2.1 Boundaries water quality, including maps (Figure 4.2-1 Sediment and Water Quality Local and Regional Assessment Areas), in a manner Boundaries 4213 pages 4.2-3 to
Page 26 consistent with Section 3.2 Assessment Boundaries of the AIR <. 1.9, pag )

4.2-6
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Part B — Effects,
The Application will summarize existing conditions in @ manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions A?GZCgogages 426 to
4.2-2
The following general approach has been adopted for collection of baseline information on sediment and water quality: Part_B — Effects,
« Literature review, including review of background information on temporal trends in sediment and water quality parameters in the Section
Fraser River South Arm, and causal relationships with environmental variables. Baseline Data Collection 4.2.2.1, pages 4.2-7 to
* Field studies to characterize surficial sediment and assess water quality. Sediment quality in the vicinity of the Tunnel will be 4.2-9
Section o characterized through field sampling. This will include a consideration of levels of contaminants of potential concern (COPCs) in
422 E)élrS]:ilir’:i%ns sediments in the vicinity of the tunnel. Section 16.3
Page 27 The following legislation and guidelines are relevant to the management of sediment and surface water quality in B.C: Part B — Effects
* Water Act R.S.B.C. 1996, c. 483 . ’
» Canadian Council of Ministers of the Environment’s (CCME) sediment quality guidelines (SQG) for the protection of aquatic life. Regulatory Context fezcgozn ages 4.2-10
* CCME water quality guidelines (WQG) for the protection of aquatic life <44, Pag '
Results from Sediment
Results of sediment and water quality field studies conducted in September 2014 for the Project will be included as a technical g?l? d\i/\elstg:)?(;ﬁélg dFi'r?Id zzcr:ttign_ 4E£fe;\t§r’)en dix
appendix. September 2014 for the A, pages A-1to A-7
Project
Section Part B — Effects,
493 Potential Effects The Appllcatlon will identify potential effects of the Project on sediment and water quality in a manner consistent with Section 3.4 Potential Effects Section
Potential Effects of the AIR. 4.2.3, pages 4.2-12 to
Page 28 4915
Section The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to sediment and water Part B — Effects,
Mitigation quality in a manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and N Section
424 : : : - : - e ) o : . . .. | Mitigation Measures
Page 28 Measures linkages to other sections in the Application will be identified. If appropriate, opportunities for improving or enhancing water quality in 4.2.4, pages 4.2-15 to
9 Fraser River, Deas Slough, Green Slough, or other water courses through Project design will also be identified. 4.2-17
If any residual effect on sediment and water quality is identified, it will be described in sufficient detail to support the assessment of
Section Residual Effects potential effects on the following ultimate receptor VCs: Part B — Effects,
: = Fish and fish habitat : Section
4.2.5 and their . Residual Effects
. = Marine mammals 4.2.5, page 4.2-17 to
Page 28 Significance

= Vegetation
= At-risk Amphibians

4.2-22
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If a residual effect on sediment and water quality is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
the AIR.
Section Cumulative = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Cumulative Effects Part B — Effects,
4.2.6 Effects and their | = Identify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. Assessment Section
Page 29 Significance = Where an adverse residual cumulative effect is identified, the Application will describe it in sufficient detail to support the 4.2.6, page 4.2-22
cumulative effects assessment of the following VCs:
= Fish and fish habitat
= Marine mammals
= Vegetation
= At-risk Amphibians
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
a.2.7 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 29 ' ’ 4.2.7, page 4.2-23
Underwater noise will therefore be studied as an IC in the context of effects of the Project on the following VCs: Part B — Effects,
= Fish and fish habitat Underwater Noise section
= Marine mammals 4.3, page 4.3-1
Section 4.3 | Underwater Part B — Effects,
Page 29 Noise _ _ _ _ o Existing Conditions Section 4.3.2, page
Results of the underwater noise study will be discussed in terms of sound pressure levels (SPL) and auditory injury thresholds, or 4.3-6
the levels at which injury to hearing organs of fish and marine mammals can occur.
Regulatory Context Section 4.3.3.2, page
4.3-7
. L - , , - . : . : Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to underwater .
Context and o : . : . ) ; . : . Assessment section
4.3.1 . noise, including maps (Figure 4.3-1 Underwater Noise Sampling Locations), in a manner consistent with Section 3.2 Assessment .
Boundaries ) Boundaries 4.3.1.3, page 4.3-3 to
Page 30 Boundaries of the AIR.

4.3-5
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions Section 4.3.2, pages
4.3-5t04.3-8
The following general approach has been adopted for collection of baseline information on underwater noise: Part B — Effects,
. * Measurement of underwater noise levels in the Fraser River South Arm channel and Deas Slough using an Autonomous Baseline Data Collection | Section 4.3.2.1, page
Section Existing Multichannel Acoustic Recorder (AMAR). 4.3-6
4.3.2 Conditions o , , : Part B — Effects
Page 31 There are no regulatory thresholds for the management of underwater noise in Canada. For marine mammals and fish, noise . ’
: ; . . . o ) : : Regulatory Context Section 4.3.2.2, pages
thresholds that are used in the United States are typically adopted as an international guideline and industry best practices in EAs. 43610438
Details on results of underwater acoustic measurements and modelling will be included in in the technical volume, Underwater Technical Volume - Part B — Effects,
. . : . Underwater Noise .
Noise Modelling Study, Section 16.3 of the Application. . Section 16.3
Modelling Study
Section The Application will identify potential effects of the Project on underwater noise within the Fraser River South Arm and Deas Slough Part B — Effects,
4.3.3 Potential Effects | . : . : . Potential Effects Section 4.3.3, pages
in @ manner consistent with Section 3.4 Potential Effects of the AIR.
Page 31 4.3-9 t0 4.3-11
Section Mitiqation The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to underwater noise in a Part B — Effects,
434 Mez?sures manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to | Mitigation Measures Section 4.3.4, pages
Page 32 other sections in the Application will be identified. 4.3-12t0 4.3-13
Section Residual Effects If any residual effect. on uqderwater noise is |qent|f|ed, it will be described in sufficient detail to support the assessment of potential . | Part B — Effects,
. effects on the following ultimate receptor VCs: Residual Effects and their .
435 and their . } . o Section 4.3.5, pages
o = Fish and fish habitat Significance
Page 32 Significance . 4.3-13 t0 4.3-19
= Marine mammals
If a residual effect on underwater noise is identified, unless stated otherwise by EAQO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative the AIR. Part B — Effects
.| = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Cumulative Effects and , ’
4.3.6 Effects and their Eff A f the AIR heir Sianif section
Page 32 | Significance ects Assessment of the AIR. | | | .y their Significance 4.3.6, page 4.3-19
= ldentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. ’
= Where an adverse residual cumulative effect is identified, the Application will describe it in sufficient detail to support the
cumulative effects assessment of the following VCs:
= Fish and fish habitat
= Marine mammals
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part.B — Effects,
43.7 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy section
Page 33 ' ' 4.3.7, page 4.3-19
Section 4.4 | Fish and Fish The following sub-components have been selected to facilitate the assessment of potential effects of the Project on fish and fish Methodology Part B — Effects,
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Page 33 Habitat habitat: Section 4.4.1.2, page
= Salmon - Chinook salmon, chum salmon, coho salmon, pink salmon, and sockeye salmon 4.4-3
= Sturgeon - green sturgeon and white sturgeon
= Eulachon
= Trout - coastal cutthroat trout and rainbow/steelhead trout
= Char - Dolly Varden and Bull trout.
The following indicators are proposed for describing existing conditions and assessing potential Project-related effects on fish and
fish habitat: Part B — Effects
= Likelihood of injury or mortality of fish Methodolo Section ’
= Total suspended solid (TSS) levels (mg/L) and Turbidity (nephelometric turbidity units (NTU)) 9y 4412 page 4.4-4
= Underwater sound levels (SPLpeak and SELcum) 4-1., page 4.
= Loss of habitat area (ha)
. o - . . . : : . . , , Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to fish and fish .
Context and Lo : : : . . : . . . Assessment Section
441 . habitat, including maps (Figure 4.4-1 Fish and Fish Habitat Local and Regional Assessment Areas), in a manner consistent with .
Boundaries . . Boundaries 4.4.1.3, pages 4.4-4 to
Page 33 Section 3.2 Assessment Boundaries of the AIR 446
Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions Section
4.4.2, pages 4.4-7 to
4.4-21
Part B — Effects,
The following general approach has been adopted for collection of baseline information on fish and fish habitat: . . Section
« A review of literature to describe fish species occurrence and distribution, and fish habitat characteristics (i.e., riparian vegetation, | Baseline Data Collection | 4.4.2.1, pages 4.4-7 to
_ streambed type, water quality) in the Fraser River South Arm. Technical Volume - Fish | 4.4-8
Section Existing « Field studies to address gaps in data on existing conditions in the Fraser River South Arm and determine fish habitat values in and Fish Habitat Study
4.4.2 Conditions upland watercourses. Section 16.4 —
Page 35 Technical Volume
Regulation and management of fish and fish habitat in B.C. occur primarily through the following federal and provincial legislation: Part B — Effects
* Federal Fisheries Act, R.S.C. 1985, c. F-14 (as amended on February 26, 2015) Section ’
* Federal Species at Risk Act (SARA), S.C. 2002, c. 29 Regulatory Context 4422 pages 4.4-8 to
- B.C. Water Sustainability Act, S.B.C. 2014, c. 15 sag PAOsT
B.C. Wildlife Act, R.S.B.C. 1996, c. 488 '
The following technical volume will be appended to the Application: Technical Volume - Fish Section 16.4 —
= Fish And Fish Habitat Study (Section 16.4) and Fish Habitat Study Technical Volume
Section o - . . . , , L . . . . Part B — Effects,
4473 Potential Effects The Application will identify potential effects of the Project on fish and fish habitat in a manner consistent with Section 3.4 Potential Potential Effects Section
Effects of the AIR. 4.4.3, pages 4.4-21 to
Page 35 4.4.35
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. L - . . , " . , , o Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to fish and fish habitat in a :
Mitigation . . . e S Section
444 Measures manner consistent with Section 3.5 Mitigation Measures of the AIR. Mitigation Measures 4.4 4 pages 4.4-36 to
Page 36 Relevant management plans will be referenced, and linkages to other sections in the Application will be identified. 4.4;4,3p 9 '
Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their | Section
_ _ extent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 4.4.5, page 4.4-43 to
Section Residual Effects 4.4-50
445 and their
Page 36 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, Determination of zzcr:ttign_ Effects,
Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Significance of Residual 4451 page 4.4-49 to
Determination of Significance and 3.9 Confidence and Risk of the AIR. Adverse Effects 4'4;5'0 » Page 4.
If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative . Part B — Effects,
4.4.6 Effects and their the AIR. Cumulative Effects Section
P'a .e 36 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | Assessment 446 page 4.4-51
9 9 = |dentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. 40, page 4.
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
4.4.7 Strate consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 37 gy : p ay : 4.4.7, page 4.4-52
Part B — Effects,
At-risk amphibians will be assessed in terms of potential Project-related effects on the northern red- legged frog, one of the two at- Methodolo Section
risk amphibian species have the potential to occur in the vicinity of the Project, given available habitat conditions. 9y 4.5.1.2, pages 4.5-2 to
4.5-3
Section 4.5 | At-risk — — — — : : : :
Page 37 Amphibians The following indicators are proposed for describing existing conditions and assessing potential Project-related effects on at-risk
amphibians: Part B — Effects,
= Presence of at-risk amphibians Methodology Section
= Change in area of available at-risk amphibian habitat 4.5.1.2, page 4.5-3
= Change in water quality in at-risk amphibian habitat
. L - , . - . . . : . Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to at-risk :
Context and o . : . . o : . : : : Assessment Section
451 . amphibians, including maps (Figure 4.5-1 At-Risk Amphibians Overview), in a manner consistent with Section 3.2 Assessment .
Boundaries : Boundaries 4.5.1.3, pages 4.5-3 to
Page 37 Boundaries of the AIR

4.5-4
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions Section
4.5.2, pages 4.5-5 to
4.5-13
The following general approach has been adopted for collection of baseline information on at-risk amphibians:
) . : . . e ) ) . . Part B — Effects,
* A review of literature to identify at-risk amphibian species with the potential to occur in the area. Section
Section - * Assessment of at-risk amphibian habitat in watercourses likely to be affected by the Project. Baseline Data Collection 4521 pages 4.5-5 to
452 Existing - Field sampling and environmental deoxyribonucleic acid (eDNA) analysis to identify red-legged frog DNA present in aquatic 4'5L9' bag :
Page 38 Conditions features within the Project alignment and determine at-risk amphibian presence in the area. '
Regulation and management of at-risk amphibians in B.C. occur primarily through the following federal and provincial legislation. Part B — Effects,
* Species at Risk Act (SARA), S.C. 2002 Regulatory Context Section
* Wildlife Act, R.S.B.C. 1996, c. 488 4.5.2.2 page 4.5-10
L . : I : . . : . , - : . . -~ . Part B - Effects;
Detailed information on habitat characteristics of the areas identified as having potentially suitable at- risk amphibian habitat will be At-risk Amphibian Habitat . .
) ) . i Section 4.5, Appendix
provided in an appendix to the Application. Assessment Data A
Section o . . L . . . . Part B — Effects,
453 Potential Effects The Application will identify potential effects of the Project on at-risk amphibians in a manner consistent with Section 3.4 Potential Potential Effects Section
Effects of the AIR. 4.5.3, pages 4.5-13 to
Page 39
4.5-17
. N - , . . . . . . . Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to at-risk amphibians in a .
Mitigation . . . e . : I Section
454 manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to | Mitigation Measures
Measures . . . ; . e 4.5.4, pages 4.5-17 to
Page 39 other sections in the Application will be identified. 4.5.29
Wh . o g L . . . . . .| Part B — Effects,
ere an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their .
; o : ) . o : o Section
Section Residual Effects | €xtent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 455, page 4.5-23
455 and their — :
Page 39 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, Residual Effects and their Part B — Effects,

Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s
Determination of Significance and 3.9 Confidence and Risk of the AIR.

Significance

Section
4.5.5, page 4.5-23
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If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative . Part B — Effects,
4.5.6 Effects and their the AIR. . . , : . . Cur_nul_atl\{e_ Effects and Section
Pé .e 40 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | their Significance 456 page 4.5-24
9 9 = Identify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. -0-0, page 4.
Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
4.5.7 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 40 ' ' 4.5.7, page 4.5-24
Marine mammals likely to occur within or near the Project alignment are limited primarily to seals and sea lions. Due to similar life
histories, habitat requirements, prey preferences, hearing sensitivities, and ecological role between seals and sea lions, harbour Part B — Effects,
seal was selected as the representative species in the assessment of potential Project-related effects on marine mammals. Section
_ _ Rationale for selecting harbour seals as the representative species for assessing marine mammals, and supporting information Methodology 4.6.1.2, pages 4.6-3-
Section 4.6 | Marine confirming the absence of other marine mammals, including Southern Resident Killer Whale (SRKW), in areas where they could be 4.6-4
Page 40 Mammals affected by the Project and related activities will be presented in the Application.
. - - - s . . : Part B — Effects,
Underwater noise is proposed as the indicator for describing existing conditions and assessing potential Project-related effects on .
: Methodology Section
marine mammals.
4.6.1.2, page 4.6-4
Secti I - . . - . . . . . Part B — Effects,
ection The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to marine .
Context and . ) : . . . ; . Assessment Section
4.6.1 . mammals, including maps (Figure 4.6-1 Marine Mammals Local and Regional Assessment Areas), in a manner consistent with .
Boundaries . . Boundaries 4.6.1.3, pages 4.6-4 to
Page 41 Section 3.2 Assessment Boundaries of the AIR. 467
Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions Section 4.6.2, pages
4.6-7 to 4.6-11
Section The following general approach has been adopted for collection of baseline information on marine mammals: Part B — Effects
Existing * A review of databases (e.g., Species at Risk Public Registry, COSEWIC Wildlife Species Database); and reference of government- . ’
4.6.2 Page " o oS N D Methodology Section 4.6.1.2, pages
Conditions administered data repositories such as the B.C. Cetacean Sightings Network through data requests for cetacean sighting
42 . . - \ 4.6-2t04.6-3
information pertaining to the Fraser River and estuary.
Regulation and management of marine mammals in B.C. occur primarily through the following legislation: Part B — Effects,
» Marine Mammal Regulations SOR/93-56 under the Fisheries Act, R.S.C. 1985, and c. F-14 Regulatory Context Section 4.6.2.1, pages

* Species at Risk Act (SARA), S.C. 2002, c. 29.

4.6-7 t0 4.6-8
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Section Part B — Effects,
463 Potential Effects The Application will identify potential effects of the Project on marine mammals in a manner consistent with Section 3.4 Potential Potential Effects Section
P Effects of the AIR. 4.6.3, pages 4.6-12 to
age 42
4.6-19
. L - . . , " . , . Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to marine mammals in a .
464 Mitigation . ith Section 3.5 Mitigation M f the AIR. Rel | i be ref d.and link Mitiaation M Section
.6. Measures manner cc_>n3|sf[ent wit (_actl_on 5 |t|gatlor_1_ easures of the . Relevant management plans will be referenced, and linkages to itigation Measures 4.6.4 page 4.6-20 t
.6.4, page 4. (o]
Page 43 other sections in the Application will be identified. 4.6-21
Wh , . . I , , : : : .| Part B — Effects,
ere an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their .
: o : ) . o : o Section
Section Residual Effects | €xtent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 4.6.5, page 4.6-21
4.6.5 and their — '
Page 43 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, Residual Effects and their Part B — Effects,
Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Sianificance Section
Determination of Significance and 3.9 Confidence and Risk of the AIR. 9 4.6.5, page 4.6-21
If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
Section Cumulative are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of Part B — Effects
466 Effects and their the AIR. Cumulative Effects and Section '
P'a .e 43 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | their Significance 4.6.6. page 4.6-21
9 9 = [dentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. 0.0, page 4.
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
4.6.7 Strate consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 44 9y : P ay : 4.6.7, page 4.6-22
The following sub-components have been selected to facilitate the assessment of potential effects of the Project on Vegetation: Part B — Effects,
= At-risk ecosystems Methodology Section
Section 4.7 = At-risk plant species 4.7.1.2, page 4.7-2
ection 4. .
Page 44 Vegetation The following indicators are proposed for describing existing conditions and potential Project related effects on at-risk ecosystems Part B — Effects,
and at-risk plant species respectively: Methodolo Section
= Presence and extent of population(s), described in terms of spatial extent (m2) and locations. 9y 4.7.1.2, pages 4.7-2 to
= Presence and extent of individual species 4.7-3
. L - , . - . . . : : Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to vegetation, :
Context and , . : : . . . : . Assessment Section
4.7.1 . including maps (Figure 4.7-1 Vegetation Local and Regional Assessment Area), in a manner consistent with Section 3.2 .
Boundaries . Boundaries 4.7.1.3, pages 4.7-3 to
Page 44 Assessment Boundaries of the AIR.

4.7-6
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions ficgogages 4.7-6 to 4-
7.16
The following general approach has been adopted for collection of baseline information on vegetation:
* Terrestrial ecosystem mapping to provide a baseline map of vegetation types, including agricultural lands as appropriate. Part B — Effects,
* Rare plant surveys to verify presence of rare plant communities or determine presence of at-risk plant species. This included Baseline Data Collection Section
Section . surveys for at-risk vascular plants, conducted by qualified professionals as per established guidelines. Non-vascular at-risk plant 4.7.2.1, pages 4.7-6 to
472 Existing species were not identified during the preliminary review of at-risk plant species known to occur in the study area, and were 4-7.8
Page 46 Conditions therefore not included in the survey.
The following legislation provides the regulatory context for management of vegetation in B.C.: g:z:ttign_ Effects,
* Species at Risk Act (SARA), S.C. 2002, c. 29 Regulatory Context 47992 pages 4.7-8 to
* Forest and Range Practices Act (FRPA), S.B.C. 2002, c. 69 4L7'1'0 » Pag ’
The following technical report will be appended to the Application to support the vegetation effects assessment: Terregtnal Ecosystem Part .B — Effects, .
) : o Mapping Methods, Section 4.7 (Appendix
= Terrestrial Ecosystem Mapping Methods, Objectives, and Results. A
Objectives, and Results B)
Section Part B — Effects,
4773 Potential Effects The Application will identify potential effects of the Project on vegetation in a manner consistent with Section 3.4 Potential Effects of Potential Effects Section
the AIR. 4.7.3, pages 4.7-16 to
Page 46 4718
. L - : : : " : Lo Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to vegetation in a manner .
Mitigation . . . e . . N section
4.7.4 Measures consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to other Mitigation Measures 474 pages 4.7-18 to
Page 47 sections in the Application will be identified. 4.7;2,2p 9 '
: . . L . : : : . .| Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their section
Section Residual Effects | €xtent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 4.7.5, page 4.7-22
475 and their — :
Page 47 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, Residual Effects and their Part B — Effects,

Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s
Determination of Significance and 3.9 Confidence and Risk of the AIR.

Significance

section
4.7.5, page 4.7-22
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If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative . Part B — Effects,
4.7.6 Effects and their | 1€ AIR: Cumulative Effects section
Pé .e 47 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | and their Significance 4.7 6. page 4.7-23
9 9 = Identify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. -6, page 4.
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
a.7.7 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 47 ' ' 4.7.7, page 4.7-23
Terrestrial wildlife will be assessed as a VC with the following sub-components: Part B — Effects
= Upland birds (American bittern, great blue heron, rough-legged hawk, peregrine falcon, barn owl, short-eared owl, olive-sided Section '
flycatcher, common nighthawk, barn swallow, and bald eagle). Methods 4812 page 4.8-3 to
= Riverine birds (double-crested cormorant, cackling goose, tundra swan, Caspian tern, and western grebe) and bat species. 4-8;4- » Page 4.
= Small mammals (River otter, Trowbridge’s shrew, southern red-backed vole, Olympic shrew, and Pacific water shrew). ’
Section 4.8 | Terrestrial ggcr:ttilgn_ Effects,
Page 48 Wildlife The Application will include a detailed rationale for selection of the above subcomponents. Methods
4.8.1.2, page 4.8-3 to
4.8-4
The following indicators are proposed for describing existing conditions and potential Project related effects on terrestrial wildlife: Part B — Effects,
= Habitat loss: amount and quality of foraging and/or breeding habitat that overlaps with Project components. Indicators Section
= Sensory disturbance: changes to usability of foraging and/or breeding habitat within the Project alignment. 4.8.1.3, pages 4.8-4 to
= Collision: risk of mortality. 4.8-5
. L - : , - , : , , . Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to terrestrial .
Context and L . ; : S ; . . . Assessment Section
4.8.1 . wildlife, including maps (Figure 4.8-1 Terrestrial Wildlife Local and Regional Assessment Areas), in a manner consistent with .
Boundaries . . Boundaries 4.8.1.4, page 4.8-5 to
Page 48 Section 3.2 Assessment Boundaries of the AIR.

4.8-7
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions fefscgogages 487 to
4.8-29
The following general approach, informed in part by the results of the TEM study completed as part of vegetation assessment, has
been adopted for collection of baseline information on terrestrial wildlife:
» Barn owl habitat suitability assessment to determine suitability of the Project alignment as foraging habitat for barn owl.
» Conspicuous raptor and heron surveys to document presence, and map locations of nests.
* Breeding bird surveys to establish species presence in areas proposed for clearing or construction.
» Common nighthawk call-playback surveys to establish baseline data for common nighthawk within the Project alignment.
* Structure survey for nesting swallows to map presence of swallow nests in structures that would be removed or altered during Part B — Effects
Section Project construction. Section '
489 Existing » Marsh bird call playback surveys to identify presence of marsh bird species in areas proposed for clearing or construction. Baseline Data Collection 4821 pages 4.8-8 to
oy Conditions * Nocturnal ultrasonic call monitoring in the spring and fall to assess bat species presence, seasonal abundance, and flight -o.< 1. pag '
Page 49 . . L ) 4.8-13
behaviour in the vicinity of the Tunnel crossing.
* Radar and standwatch surveys to identify collision risk for avian and bat species due to construction of the new bridge and
associated infrastructure.
* Small mammal habitat quality assessment to determine the ability of habitat to provide the life requisites for small mammal focal
species.
* Pacific water shrew environmental DNA study to establish presence/absence of Pacific water shrew in watercourses within the
Project alignment.
The following legislation provides the regulatory context for management of terrestrial wildlife in B.C.: Part B — Effects
* Species at Risk Act (SARA), S.C. 2002, c. 29 Section ’
* Forest and Range Practices Act (FRPA), S.B.C. 2002, c. 69 Regulatory Context 4822 pages 4.8-13
« Migratory Birds Convention Act (MBCA), S.C. 1994, c. 22 o Ae f ges 4.
* Wildlife Act, R.S.B.C. 1996, c. 488 ’
. L - : . . , e . . . : Part B — Effects,
Section The Application will identify potential effects of the Project on terrestrial wildlife in a manner consistent with Section 3.4 Potential Section
4.8.3 Potential Effects | Effects of the AIR. This will include a consideration of potential effects of the Project on water quality, and river hydraulics and Potential Effects 483 pages 4.8-29 to
Page 50 morphology and their influence on terrestrial wildlife. 4-8;3,8p 9 '
. L - , . , " . , Do Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to terrestrial wildlife in a .
Mitigation . . . e . . I Section
484 manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to | Mitigation Measures
Measures . . o . ; e 4.8.4, pages 4.8-38 to
Page 51 other sections in the Application will be identified.

4.8-43
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Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their | Section
extent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 4.8.5, pages 4.8-43 to
4.8-51
Part B — Effects
Section Residual Effects Likelihood Section 4.8.5.2, pages
4.8.5 and their 4.8-48 t0 4.8-49
Page 51 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, Proponent’s
Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Section 4.8.5.3, pages
Determination of Significance and 3.9 Confidence and Risk of the AIR. Significance 4.8-49 to 4.8-50
Confidence and Risk Section 4.8.5.4, pages
4.8-50 to 4.8-51
If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of Part B — Effects,
Section Cumulative he AIR c lative Eff d Secti
4.8.6 Effects and their the ' . . . , . . umu .at'Ye. ects an ection
P'a .e 51 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | their Significance 4.8.6, pages 4.8-51 to
9 9 = [dentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. 4.8-53
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section : : : - o - - : Part B — Effects,
Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is .
4.8.7 ) ) . Follow-up Strategy Section
Strategy consistent with Section 3.11 Follow-up Strategy of the AIR.
Page 52 4.8.7, page 4.8-53
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Air quality will be studied as an IC in the context of effects of the Project on the following VC:
* Human health
The air quality study will focus on criteria air contaminants, road dust, and toxic contaminants. Potential changes in concentrations
of ground-level ozone will be estimated based on changes in emissions of mono-nitrogen oxides (NOx) and volatile organic
compounds (VOCs). Estimates of Project-related changes in greenhouse gas (GHG) emissions will also be undertaken and will
include the following:
* Future (2031) GHG emissions taking into account vehicles using the existing Highway 99 corridor
with and without the proposed Project works; and
Section 4.9 » Comparisons between existing and future (2031) GHG emissions for the with and without the Project scenarios. Methodolo Part B — Effects,
Page 52 ) Air Quality 9y Section 4.9.1.2, Page
9 The assessment will include consideration of: 4.9-2 t0 4.9-5
» Change in vehicle fleet characteristics (i.e. fuel efficiency standards and evolving emissions controls technologies);
* The influence of traffic conditions (i.e. assumed vehicle speeds, congestions etc. ) on GHG emissions;
» Assumed future changes in mode share (e.g. increases in transit use identified within TransLink’s Regional Transportation
Strategy)
* Inclusion of proposed highway improvements currently being planned (e.g. Pattullo Bridge Project) and transit projects (i.e., Surrey
Transit, UBC Line, Evergreen Line), and
» Assumed changes in future travel patterns consistent with the implementation of regional and local land use plans
An evaluation of potential Project-related change in greenhouse gas (GHG) emissions will also be included.
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to air quality, Part .B — Effects,
Context and , . : . : ; , : . . Assessment Section
4.9.1 ) including maps (Figure 4.9-1 Air Quality Local Assessment Area), in a manner consistent with Section 3.2 Assessment Boundaries ,
Boundaries Boundaries 4.9.1.3, pages 4.9-5 to
Page 52 of the AIR. 499
Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions Section
4.9.2, pages 4.9-9 to
4.9-19
The British Columbia Air Quality Dispersion Modelling Guideline (BC MOE, 2015), which outlines recommended steps for Air Quality Study — Section 16.5 —
completing modelling projects, will be consulted. Technical Details Technical Volume
Section Existing The following general approach has been adopted for collection of baseline information on air quality: g::;ttign_ Effects,
4.9.2 Conditions Emissions modelling: Estimate emissions from traffic along the Project alignment under existing conditions. 4.9.2.1, pages 4.9-9 to
Page 53 « Existing air quality data analysis: Analyze ambient air quality monitoring data from Metro Vancouver monitoring stations to o019 '

determine the contribution of sources other than vehicle emissions to air quality in the vicinity of the Project and the lower Fraser
Valley.

« Air quality dispersion modelling: Model meteorology and emissions data to estimate ambient concentrations for various averaging
periods.

Baseline Data Collection

4.9-12

Section 16.5 Technical
Volume - Air Quality
Study

Details on the air quality effects assessment will be included in the following technical volume appended to the Application:
= Air Quality Study - Technical Details

Technical Volume - Air
Quality Study

Section 16.5
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Part B — Effects,
The Application will identify potential effects of the Project on air quality in a manner consistent with Section 3.4 Potential Effects of . Section
Potential Effects
Section the AIR. 4.9.3, pages 4.9-19 to
49.3 Potential Effects 4.9-27
Page 54 A conservative traffic scenario, based on a review of the range of possible future conditions, will be used in predicting potential . .
: . . . : . ) ) - ! . Technical Volume - Air .
Project-related effects on air quality. Rationale behind traffic volume assumptions used in predicting Project-related effects on air . Section 16.5
S ; : A Quality Study
quality will be provided in the Application.
. . - . . , " . . L Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to air quality in a manner .
Mitigation . . . e . . S Section
494 consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to other Mitigation Measures
Measures ! . o . . o 4.9.4, pages 4.9-28 to
Page 54 sections in the Application will be identified. 4.9.29
. . , . e e 4 e . . - . . . .| Part B — Effects,
Section Residual Effects | If any residual effect on air quality is identified, it will be described in sufficient detail to support the assessment of potential effects Residual Effects and their Section
4.9.5 and their on the following ultimate receptor VCs: Significance
L 4.9.5, page 4.9-30 to
Page 54 Significance = Human health
4.9-34
If a residual effect on air quality is identified, unless stated otherwise by EAQO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
. . Part B — Effects,
Section Cumulative the AIR. Cumulative Effects Section
4.9.6 Effects and their | = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the e
Lo and their Significance 4.9.6, page 4.9-34 to
Page 55 Significance AIR. 4938
= ldentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. '
Where an adverse residual cumulative effect is identified, the Application will describe it in sufficient detail to support the cumulative
effects assessment of the following VCs:
= Human health
Section . . . - L - . . Part B - Effects,
Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is .
4.9.7 ) . . Follow-up Strategy Section 4.9.7, page
Strategy consistent with Section 3.11 Follow-up Strategy of the AIR.
Page 55 4.9-38
Atmospheric noise will be studied as an IC in the context of effects of the Project on the following VCs:
Section 4.10 | Atmospheric = Human health Part B — Effects,
Page 55 ' Noise P = Terrestrial wildlife Atmospheric Noise Section
9 = Land use 4.10, page 4.10-1
The atmospheric noise study will focus on noise-sensitive receptors in the vicinity of the Project.
. L - , . - . . . : , Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to atmospheric :
Context and o : . . 2 . . : . . : . Section
4101 . noise, including maps (Figure 4.10-1 Noise Monitoring Sites Overview), in a manner consistent with Section 3.2 Assessment Assessment Boundaries
Boundaries ) 4.10.1.3, page 4.10-7
Page 56 Boundaries of the AIR.

to 4.10-9
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Part B — Effects,
L : , - " , , : . I . Existing Section
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Conditions 4.10.2, pages 4.10-9 to
4.10-12
_ The following general approach has been adopted for collection of baseline information on atmospheric noise: zgcr:ttiin_ Effects,
Section Existing « Continuous noise monitoring (for 24-hour, 48-hour, and shorter periods) at select noise-sensitive receptor sites in the vicinity of the | Methodology 410.1.2. pages 4.10-4
4.10.2 Conditions Project to establish existing ambient noise conditions. 0, Pages .
Page 57 to 4.10-7
c : . . , o . . : - : Part B — Effects,
ommunity noise effects associated with provincial highway projects in B.C. are addressed in the Ministry of Transportation and .
| , : : o : . Methodology Section
nfrastructure’s 2014 Policy for Assessing and Mitigating Noise Impacts from New and Upgraded Numbered Highways. 41021, page 4.10-5
The following technical documents will be appended to the Application to support the atmospheric noise effects assessment: Technical Volume - Section 16.6
= Atmospheric Noise Study - Technical Details Atmospheric Noise Study '
Part B — Effects,
The Application will identify potential effects of the Project on atmospheric noise in a manner consistent with Section 3.4 Potential . Section
bp yp ) P Potential Effects
Section Effects of the AIR. 4.10.3, pages 4.10-13
4.10.3 Potential Effects t0 4.10-16
Page 58 A conservative traffic scenario, based on a review of the range of possible future conditions, will be used in predicting potential T .
) ) . ) . . ) . o . echnical Volume - .
Project-related effects on atmospheric noise. Rationale behind traffic volume assumptions used in predicting Project-related effects . : Section 16.6
: . : . , L Atmospheric Noise Study
on atmospheric noise will be provided in the Application.
. L - : . , " . . o Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to atmospheric noise in a .
4.10.4 Mitigation . . . e . . e Section
.10. manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to | Mitigation Measures
Measures . . o ; > p 4.10.4, pages 4.10-17
Page 58 other sections in the Application will be identified. t0 4.10-20
If any residual effect on atmospheric noise is identified, it will be described in sufficient detail to support the assessment of potential Part B — Effects
Section Residual Effects | effects on the following ultimate receptor VCs: Section ’
4.10.5 and their = Human health Residual Effects 4.10.5. pages 4.10-21
Page 58 Significance = Terrestrial wildlife -17-9, Pag '

= Land Use

to 4.10-30
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If a residual effect on atmospheric noise is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative the AIR. Part B — Effects,
.| = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | Cumulative Effects and Section
4.10.6 Effects and their i " s . ith Secti e f i Sianifi
Page 58 Significance = |dentify any addltlongl mitigation measures, .co.nS|st.e.nt with ecthn ?.).5 Ml_tlgatlon.Metas.ures 0 .the AIR.. . their Significance 4.10.6, pages 4.10-30
Where an adverse residual cumulative effect is identified, the Application will describe it in sufficient detail to support the cumulative to 4.10-32
effects assessment of the following VCs:
= Human health
= Terrestrial wildlife
= Land Use
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
4.10.7 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 59 ' ' 4.10.7, page 4.10-32
The Application will include an assessment of social VCs identified in the AIR. The assessment will be conducted in accordance
with the methodology specified in section 3.0 Assessment Methodology of this AIR and reported using the organizational structure . .
. ; : Socio-economic effects Part B — Effects,
demonstrated in the section 4.0 Environmental Effects Assessment. Assessment Section 5.0
An overview of potential Project-related economic benefits will be included in Section 1.1 (Project Description) of the Application. '
Section 1.1 of the Application will also include a discussion on tolling in terms of its role in contributing to Project funding.
Section 5.0 | S0cio-economic | The following socio-economic VCs have been identified for the assessment of Project-related effects:
Page 60 Effects = Marine use

Assessment

= Land use

= Agricultural use

= Visual quality

The following social component, which is not the ultimate receptor of Project-related effects, but is part of the effects pathway, will
be studied as an IC to support the assessment of associated ultimate receptor VCs:

= Traffic

Socio-economic effects
Assessment

Part B — Effects,
Sections 5.0
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As a transportation project intended to address existing traffic challenges in the Highway 99 corridor, the assessment of traffic
relates to primary Project objectives including reducing congestion, improving travel time and reliability, improving safety, supporting
goods movement, supporting transit, and accommodating pedestrians and cyclists. The assessment of traffic in the Application
focuses on the potential influence of Project-related construction on traffic and the influence of the new bridge and upgraded
highway on traffic conditions along the Highway 99 corridor. An overview of the influence of tolling on future trends in traffic will be
included. Part B — Effects,
Traffic will be studied as an IC in the context of effects of the Project on the following ICs and VCs: Traffic §e10t|oan 6511
_ = Air quality (IC), which will inform the assessment of Project-related effects on human health and terrestrial wildlife, which will be -1 page o.
Section 5.1 | - e assessed as VCs.
Page 60 = Atmospheric noise (IC), which will inform the assessment of Project-related effects on human health and terrestrial wildlife, which
will be assessed as VCs.
= Land use, which will be assessed as a VC.
= Terrestrial wildlife, which will be assessed as a VC.
The traffic study will focus on projected traffic conditions within the Project corridor during Project construction and operation. Part B — Effects
Results of the study will be discussed in terms of the following: Section ’
- Traffic volumes Methodology 5112 pages 5.1-2 to
- Mode share (distribution/break-down) 5'1;3' » Pag ’
- Travel time and reliability '
. L - . . - . . . . . Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to traffic, .
Context and . ! . . ) : X . . Assessment Section
51.1 . including maps (Figure 5.1-1 Traffic Local and Regional Assessment Areas), in a manner consistent with Section 3.2 Assessment .
Boundaries . Boundaries 5.1.1.3, pages 5.1-3 to
Page 61 Boundaries of the AIR. 5.17
Part B — Effects,
. " Secti
Section The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions 5(3103:028%3 51-2 to
51.2 In addition to existing conditions in the LAA, the existing conditions for Traffic will identify current and future trends, with and without Appendix B - Design 5'1;2’0 ’
Page 63 the Project, related to traffic in the LAA and directly adjacent portions of the regional road network. Hourly Volumes S.ection 5.1, Appendix
B H)
The following general approach has been adopted for collection of baseline information on traffic.
Existing Existing conditions and traffic forecasts for relevant areas in the LAA and RAA have been developed based on a program of:
Conditions * Desk top research

* A number of key sources of truck traffic information were reviewed including traffic count station data, TransLink screenline
surveys, and the Metro Vancouver Truck Classification and Dangerous Goods Survey (Transport Canada, 2014).

* Regional transportation and growth management plans, including the Metro Vancouver Regional Growth Strategy (RGS) and
TransLink’s Regional Transportation Strategy (RTS) were reviewed to identify trends in population and employment growth in
Richmond, Delta and Surrey as well as future regional transportation infrastructure considerations that may influence existing and
future traffic conditions in the LAA and RAA.

* Data collection

+ Origin and Destination surveys - A detailed analysis of 2013 and 2014 origin-destination travel patterns was performed for GMT

Baseline Data Collection

Part B — Effects,
Section
5.1.3, pages 5.1-7
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and Alex Fraser Bridge to identify information for forecasting the shifts in traffic patterns caused by the new bridge
* Review of historical traffic data sources, including the following, to supplement the traffic data collection program:

- Permanent Count Stations

- TransLink Metro Vancouver Regional Screenline Surveys

- Spring 2012 Traffic Counts

- Cascade Gateway Data Warehouse USA / CDN Border Crossing Data (2006-2015)

- Traffic Data provided by municipalities

- Signal Data

* Traffic data collection program — a traffic data collection program was implemented in 2013 to study traffic patterns at the Tunnel,
along the Highway 99 corridor, and other parts of the region. The following is a complete list of current traffic data collection that was
undertaken:

Permanent Count Stations

» Short Count Stations

* Tube Count Surveys

* Manual Count Surveys

* Vehicle Classification Surveys

* Vehicle Occupancy Surveys

* Origin-Destination (OD) Surveys

* Travel Time Surveys

* Queue Length Surveys

* Aerial Photograph Surveys

» Safety Assessment Surveys

* Insurance Corporation of B.C. (ICBC) Collision Data

* MoTI Collision Information System (CIS) Data

« Traffic Signal Data Collection

* Bike Shuttle Data

*Transit Passenger Survey

Existing Conditions
Appendix B - Design
Hourly Volumes

Part B — Effects,
Section

5.1.2.3, pages 5.1-8 to
5.1-21

Section 5.1, Appendix
B

Building on desk top research on data collection, two models were used to support the description of current traffic conditions (as
well as traffic forecasts in 2031 and 2045) relevant to the assessment of traffic including:

» Gateway Program (GSAM) EMME2 Model — The GSAM model is limited to a short-term forecast horizon (2031). Results from this
model were used to confirm/validate forecasts from newer models as they became available.

* Regional Traffic Model (RTM) - The RTM is the latest transportation demand model developed and maintained by TransLink. The
model contains two road networks (2011 and 2045), and is based on land use assumptions consistent with Metro Vancouver’s
Regional Growth Strategy.

The following legislation provides the regulatory context for management of transportation infrastructure (as a proxy for traffic) in
south-west B.C.:

* Transportation Act [SBC 2004] Chapter 44

» South Coast British Columbia Transportation Authority Act [SBC 1998] Chapter 30

In addition to the above legislation, the Ministry of Transportation and Infrastructure’s Guidelines for Tolling (MOTI, 2003) would
apply to the tolling of the new bridge.

Existing Conditions

Part B — Effects,
Section

5.1.2.3, pages 5.1-8 to
5.1-21

Part B — Effects,
Section

5.1.2.2, pages 5.1-7 to
5.1-8
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Part B — Effects,
Description of existing conditions and assessment of potential Project-related effects on traffic use will be presented in Section 6.1.2 | Potential Effects Section
of the Application. Technical volumes providing details on traffic modelling will be included in Section 16 (Appendices) of the Technical Volume - Air 5.1.3, pages 5.1-21 to
Application. Quality Study 5.1-24
Section 16.4,
The Application will identify potential effects of the Project on traffic in a manner consistent with Section 3.4 Potential Effects of the
AIR.
Anticipated interactions of Project components and activities with traffic include:
» Temporary change in traffic flow, and potential detours and infrequent lane closures within the Project alignment during the
Section construction phase. Part B — Effects,
513 Potential Effects | ° An.t|0|pated chapgg in traffic flqw along the PrOJ(_act corr.|d0r during the operational phase of the Project, and consequent change in Potential Effects Section
traffic-related emissions and noise as discussed in Sections 4.9 and 4.10. 5.1.3, pages 5.1-21 to
Page 65 5 1-24
Potential effects on construction phase traffic will include an assessment of potential congestion on Highway 99 and the directly
adjacent local road networks.
Potential effects on operational phase traffic will be supported by traffic forecasting that describes traffic conditions on key links of
the Highway 99 corridor, for opening day (2022) and to 2045, with respect to conditions with and without the Project.
. L - : . : " . _ Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to traffic in a manner .
Mitigation . . . e . . N Section
514 consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to other Mitigation Measures
Measures ! , . . . .t 5.1.4, pages 5.1-24 to
Page 66 sections in the Application will be identified. 5127
If any residual effect on traffic is identified, it will be described in sufficient detail to support the assessment of potential effects on
the following ICs and ultimate receptor VCs: Part B — Effects,
Section Residual Effects | = Human health Residual Effects and their Section
515 and their = Air quality Significance 5.1-5, pages 5.1-27 to
Page 66 Significance = Atmospheric noise 9 5.1-34
= Land use

= Terrestrial wildlife
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If a residual effect on traffic is identified, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
the AIR.
Section Cumulative = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. Part B — Effects,
.| = Identify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. Cumulative Effects and Section
51.6 Effects and their . . o . - : A . . P
Co = Where an adverse residual cumulative effect is identified, the Application will describe it in sufficient detail to support the their Significance 5.1-6, pages 5.1-34 to
Page 66 Significance . ; :
cumulative effects assessment of the following ICs and VCs: 5.1-35
= Human health
= Air quality
= Atmospheric noise
s Land use
= Terrestrial wildlife
ge%c’gon Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is zzcr:ttign_ Effects,
Page 67 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR. 5.1-7, page 5.1-35
Marine use will be assessed as a VC with the following sub-components: Part B — Effects,
= Commercial navigation Methodolo Section
= Recreational navigation 9y 5.2.1.2, pages 5.2-2 to
Section 5.2 | 1| = Navigation for commercial, recreational, and Aboriginal (CRA) fisheries. 5.2-3
arine Use
Page 67 L " - . . . . _ Part B — Effects,
The following indicators are proposed for describing existing conditions and potential Project related effects on marine use: Section
= Marine traffic frequency and volume Methodology
. L 5.2.1.2, pages 5.2-2 to
= Accessibility of waterways for navigation 59.3
. L - : : - : : . . . Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to marine use, .
Context and : . : ; ) . ; . . Section
5.2.1 . including maps (Figure 5.2-1 Marine Use Local and Regional Assessment Areas), in a manner consistent with Section 3.2 Methodology
Boundaries . 5.2.1.2, pages 5.2-2 to
Page 67 Assessment Boundaries of the AIR.

5.2-3
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Part B — Effects,
_— . . . o . . . . - " . o Section
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions 5.2.2, pages 5.2-7 o 5-
2.27
The following general approach has been adopted for collection of baseline information on marine use. Part B — Effects,
» Desktop assessment on navigation conducted for the Project to identify: Baseline Data Collection Section
- Physical characteristics and navigability of the lower Fraser River. 5.2.2.1, pages 5.2-7 to
- Current and future marine and water-dependent land uses. 5-2.10
Section . The following legislation provides the regulatory context for management of marine use in B.C.:
5929 Existing + Navigation Protection Act, R.S.C. 1987, c. N-22
Page 68 Conditions « Fisheries Act, R.S.C. 1985, c. F-14 Part B — Effects,
» Canada Marine Act, S.C. 1998, c. 10 Reaqulatory Context Section
« Canada Shipping Act, 2001, S.C. 2001, c. 26 gulatory 5.2.2.2, pages 5.2-10
to 5.2-12
In addition to the above, Port of Vancouver’s Project and Environmental Review Process may apply to marine activity within Port of
Vancouver’s jurisdiction.
Part B — Effects,
Description of existing conditions and assessment of potential Project-related effects on marine use will be presented in the main Existing Conditions Section
body of the Application. The need for a separate technical report on marine use is not anticipated. 9 5.2.2, pages 5.2-7 to 5-
2.27
Section Part B — Effects,
5973 Potential Effects 'I;]he AA”gphcatlon will identify potential effects of the Project on marine use in a manner consistent with Section 3.4 Potential Effects of Potential Effects Sezctlon -
Page 69 the . 5.2.3, pages 5.2-27 to
5.2-32
. L - : . : " . . : Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to marine use in a manner .
Mitigation . . . e . . N Section
524 consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to other Mitigation Measures
Measures . . e . X o 5.2.4, page 5.2-32 to
Page 69 sections in the Application will be identified. 5 .35
Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their | Section
_ . extent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 5.2.5, pages 5.2-35 to
Section Residual Effects 5.2-40
525 and their Part B — Eff
Page 69 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, art B — Effects,

Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s
Determination of Significance and 3.9 Confidence and Risk of the AIR.

Residual Effects and their
Significance

Section
5.2.5, pages 5.2-35 to
5.2-40
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If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative . Part B — Effects,
5.2.6 Effects and their the AIR. . . , : . . Cur_nulgtl\{e_ Effects and Section
Pé .e 70 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | their Significance 59 6. page 5.2-40
9 9 = Identify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. -0, Page ».
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up If a residual effect or cumulative effect has been identified, the Application will include a description of a follow-up strategy that is Part .B — Effects,
5.2.7 Strategy consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 70 ' ' 5.2.7, page 5.2-40
Land use will be assessed as a VC with the following sub-components:
= Land use
= Regional growth
The Application will include a detailed rationale for the selection of the above subcomponents.
Land use will be assessed using the following indicators to describe existing conditions and potential
Project rela.ted effects: Part B — Effects,
Section 5.3 » Land Use' . : . Section
' Land Use = Consistency with land use plans and designations Land Use, Methodology
Page 70 o . . . 5.3.1.2, pages 5.3-2 to
= Compatibility with adjacent or proximal land uses
: . L 5.3-3
= Spatial area (ha) of change in existing land uses
= Disturbance to existing land uses from Project-related construction or operation activities:
= Residential, commercial, and industrial uses
= Recreational use of Deas Island Regional Park
= Regional Growth
= Change in regional population growth and distribution
= Change in non-residential land (industrial and commercial) development and distribution
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to land use, Part B — Effects,
531 Context and including maps (Figure 5.3-1 Land Use Subcomponent Local and Regional Assessment Areas and Figure 5.3-2 Regional Growth Assessment Section
P.ag.;e 71 Boundaries Subcomponent Local and Regional Assessment Areas), in a manner consistent with Section 3.2 Assessment Boundaries of the Boundaries 5.3.1.3, pages 5.3-3 to

AlIR.

5.3-7
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Section
5.3.2, pages 5.3-7 to
5.3-44
The following general approach has been adopted for collection of baseline information on land use:
* Review of the Official Community Plans of Richmond, Surrey and Delta, Port Metro Vancouver’s 2014 Land Use Plan, Metro
Vancouver’s Regional Growth Strategy, and TransLink’s 2014 Base Plan and Outlook.
: ) : . Part B — Effects,
* Review of land ownership and Crown land tenures in provincial databases. Section
* Review of community planning documents and bylaws. 5321 page 5.3-8
* Analysis of information gathered through the public and stakeholder consultation process. .41, page o.
Section . * Review of satellite images, air photos and agricultural baseline studies to determine existing land uses.
530 (E:ms’él.r;.g * Review of relevant traditional ecological knowledge provided by Aboriginal Groups. Existing Conditions
onditions
Page 72 The following legislation provides the regulatory context for management of land use in the Lower Mainland:
« Canada Marine Act, S.C. 1998, c. 10
* Agricultural Land Commission Act, S.B.C. 2002, c. 36 Part B — Effects,
* Land Act, R.S.B.C. 1996, c. 245 Section
* Wildlife Act, R.S.B.C. 1996, c. 488 5.3.2.2, page 5.3-9
» Community Charter, S.B.C. 2003, c. 26
 Local Government Act, R.S.B.C. 1996, c. 323
Part B — Effects,
Description of existing conditions and assessment of potential Project-related effects on land use will be presented in the main body Section
of the Application. 5.3, pages 5.3-1 t0 5.3-
70
Section Part B — Effects,
533 Potential Effects The Application will identify potential effects of the Project on land use in a manner consistent with Section 3.4 Potential Effects of Potential Effects Section
Page 73 the AIR. 5.3.3, pages 5.3-45 to
5.3-58
. L - : . , " . : Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to land use in a manner .
Mitigation . . . e . . N Section
534 consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to other Mitigation Measures
Measures i . L . . " 5.3.4, pages 5.3-58 to
Page 73 sections in the Application will be identified.

5.3-59
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Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Characterization of Section
extent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Residual Effects 5.3.5.1, pages 5.3-54
to 5.3-69
Part B — Effects,
Secti Residual Effect Section
ection esidual tffects . 5.3.5.2, page 5.3-66
5.3.5 and their Likelihood of Part B _pEf?ectS,
Page 73 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, E;a;l%lrj]zlnifects Section
Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Detzrmination of 5.3.5.3, page 5.3-67 to
Determination of Significance and 3.9 Confidence and Risk of the AIR. Sianif 5.3-68
ignificance
: : Part B — Effects,
Confidence and Risk Secti
ection
5.3.5.4, pages 5.3-68
to 5.3-69
If a residual effect is identified, unless stated otherwise by EAQO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of Part B — Effects,
Section Cumulative :
5.3.6 Effects and their the AIR. Cumulative Effects Section
P'a .e 74 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. 5.3.6, page 5.3-69 to
9 9 = |dentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. 5.3-70
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up Where a residual effect and/or cumulative effect have been identified, the Application will include a description of a follow-up Part .B — Effects,
5.3.7 Strategy strategy that is consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 74 ' ' 5.3.7, page 5.3-65
Agricultural use will be assessed as a VC with the following sub-components: Part B — Effects
Section 5.4 , = Land in the Agricultural Land Reserve (ALR) . ’
Agricultural Use oo . Methodology Section
Page 74 = [rrigation and drainage
. : 5.4.1.2, page 5.4-2.
= Farm infrastructure and operations
The following indicators are proposed for describing existing conditions and potential Project related effects on agricultural use: Part B — Effects,
Section 5.4 Agricultural Use | ° Change in ALR land by capability class Methodolo Section
Page 74 9 = Change in irrigation and drainage systems 9y 5.4.1.2, pages 5.4-2

= Change in farm operations

to 5.4-3

35




George Massey Tunnel Replacement Project
TABLE OF CONCORDANCE

Application Information Requirements Application
AIR Section : L : Application Volume,
and Page A.IR il AIR Section Language A_ppllcatlon el Section, Sub-Section,
Title Title
No. Page No.
. L - . . - . . , . , Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to agricultural .
Context and . . . : . . . . . Assessment Section
5.4.1 . use, including maps (Figure 5.4-1 Agricultural Use Local and Regional Assessment Areas), in a manner consistent with Section 3.2 .
Boundaries . Boundaries 5.4.1.3, pages 5.4-3 to
Page 75 Assessment Boundaries of the AIR. 54.7
Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions Section
5.4.2, pages 5.4-7 to
5.4-24
The following general approach has been adopted for collection of baseline information on agricultural use
* Review of area plans and official community plans; agricultural land, soil, climate capability, and topographic maps; aerial Part B - Effects,
photographs; and data files. Baseline Data Collection | Section 5.4.2.1, pages
* Mapping and spatial analysis of ALR boundaries, the Project alignment, and legal property boundary information 5.4-7105.4-9
Sect * Field studies and interviews with farmers and relevant stakeholders
ection -
5492 Existing The following legislation provides the regulatory context for management of agricultural land in B.C.:
Page 76 Conditions « Agricultural Land Commission Act, S.B.C. 2002, c. 36, and the associated Agricultural Land Reserve Use, Subdivision and
Procedure Regulation, B.C. Reg. 171/2002 Part B - Effects
* Agricultural Land Commission Amendment Act, 2014, Bill 24 — 2014 Reaqulatory Context Section 5.4.2 2’ ages
* Farm Practices Protection (Right to Farm) Act, R.S.B.C. 1996, c. 131 9 Y 54-9 to 5'4'_1'1 - Pag
* Environmental Management Act, Agricultural Waste Control Regulation, B.C. Reg. 131/92 ’ '
In addition to the above, the Official Community Plans (OCPs) of Richmond, Delta, and Surrey, and the related agricultural plans
and policies apply to agricultural use within those municipalities
L . " . . . . . Part B - Effects,
Description of existing conditions and assessment of potential Project-related effects on agricultural use will be presented in the . i .
; e ) . - L Existing Conditions Section 5.4.2, pages
main body of the Application. The need for a separate technical report on agricultural use is not anticipated 54-7 to 5.4.24
Section Part B — Effects,
5473 Potential Effects The Application will identify potential effects of the Project on agricultural use in a manner consistent with Section 3.4 Potential Potential Effects Section
Effects of the AIR. 5.4.3, pages 5.4-24 to
Page 76
5.4-35
. L - : : : " : . : Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to agricultural use in a .
Mitigation . . . e . : I Section
54.4 manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to | Mitigation Measures
Measures . . o X - e 5.4.4, pages 5.4-35 to
Page 77 other sections in the Application will be identified.

5.4-41
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Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their | Section
_ _ extent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 5.4.5, pages 5.4-41 to
Section Residual Effects 5.4-48
54.5 and their
Page 77 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, . . Part .B — Effects,
A o o . : , ) . , Residual Effects and their | Section
Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s -
o T : ) Significance 5.4.5, pages 5.4-41 to
Determination of Significance and 3.9 Confidence and Risk of the AIR. 54.48
If a residual effect is identified, unless stated otherwise by EAQ, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative ,
5.4.6 Effects and their the AIR. Cumulative Effects Part B Effects, Section
P'a .e 77 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. 5.4.6, page 5.4-48
9 9 = [dentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR.
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up Where a residual effect and/or cumulative effect have been identified, the Application will include a description of a follow-up Part B Effects, Section
54.7 : . . X Follow-up Strategy 5.4.7, pages 5.4-48 to
Strategy strategy that is consistent with Section 3.11 Follow-up Strategy of the AIR.
Page 77 5.4-49
. Visual quality will be assessed as a VC using the following indicator to describe existing conditions and potential Project related Part B — Effects,
Section 5.5 . . ) .
Page 78 Visual Quality effects: o . 3 ' Methodology Section
= Change in visual quality from sensitive locations. 5.5.1.2, pages 5.5-2
. L - : : - : : . : : Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to visual .
Context and : . : . . : . . . Assessment Section
5.5.1 . resources, including maps (Figure 5.5-1 Visual Quality Local Assessment Area), in a manner consistent with Section 3.2 .
Boundaries . Boundaries 5.5.1.3, pages 5.5-3 to
Page 78 Assessment Boundaries of the AIR.

5.5-5
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions Section
5.5.2, pages 5.5-4 to
5.5-20
The following general approach has been adopted for collection of baseline information on visual quality
* Literature review to identify any management objectives for visual quality that may be in place and appropriate analysis methods Part B - Effects,
_ for the Project, and determine visual sensitivity relevant to the assessment area Baseline Data Collection | Section 5.5.3.1, pages
Section Existing * Field surveys to characterize existing visual conditions at select viewpoints identified based on local knowledge and experience, 5.5-510 5.5-9
2-5-2 29 Conditions with consideration to residential and recreational areas (e.g., municipal parks)
age
9 In B.C., Visual Quality Objectives are established through the Government Action Regulation, B.C. Reg. 582/2004 under the Forest Part B - Effects
and Range Practices Act, S.B.C., 2002, c. 69. Visual Quality Objectives identify levels of scenic quality based on physical - : '
g ) . ) : S ) ) : : . Regulatory Conditions Section 5.5.2.2, pages
characteristics and social considerations for a given area. No provincially-designated scenic areas are located in the visual quality 559105510
assessment area for the Project ' '
- I " , : , L : . Part B - Effects,
Description of existing conditions and assessment of potential Project-related effects on visual quality will be presented in the main . o .
Do ) ! e . Existing Conditions Section 5.5.3, pages
body of the Application. The need for a separate technical report on visual quality is not anticipated 5 5-4 to 5.5.20
Section Part B — Effects,
5513 Potential Effects The Application will identify potential effects of the Project on visual resources in a manner consistent with Section 3.4 Potential Potential Effects Section
Effects of the AIR. 5.5.4, pages 5.5-20 to
Page 80
5.5-32
Section Mitigation The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to visual resources in a Part B — Effects,
554 Meagsures manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to | Mitigation Measures Section
Page 80 other sections in the Application will be identified. 5.5.5, page 5.5-33
Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their | Section
_ . extent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 5.5.6, pages 5.5-33 to
Section Residual Effects 5.5-40
5.5.5 and their "
Page 80 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, Part B — Effects,

Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s
Determination of Significance and 3.9 Confidence and Risk of the AIR.

Residual Effects and their
Significance

Section
5.5.6, pages 5.5-33 to
5.5-40
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If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
Section Cumulative are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of Part B — Effects,
556 Effects and their the AIR. Cumulative Effects and Section
Pé .e 80 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | their Significance 5.5.7, pages 5.5-40
9 9 = Identify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. 5.5-42
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up Where a residual effect and/or cumulative effect have been identified, the Application will include a description of a follow-up Part .B — Effects,
5-5.7 Strategy strategy that is consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 81 ' ' 5.5.8, page 5.5-42
. - , , e . . Part B — Effects,
. . The Application will include an assessment of heritage VCs identified in the AIR. The assessment will be conducted in accordance .
Section 6.0 | Heritage Effects . e . ; o . Section
with the methodology specified in Section 3.0 Assessment Methodology of the AIR and reported using the organizational structure Heritage
Page 82 Assessment . : . 6.0, pages 6.1-1 t0 6.1-
demonstrated in Section 4.0 Environmental Effects Assessment of the AIR. 23
Heritage resources will be assessed as a VC using the following indicators to describe existing conditions and potential Project
related effects: Part B — Effects
Section 6.1 Heritage = Disturbance of archaeological sites, objects, and features Section ’
) 9 = Disturbance of historical sites, objects, and features that are subject to protection under the Heritage Conservation Act, R.S.B.C Assessment Context
Page 82 Resources 1996 (HCA) 6.1.1.1, pages 6.1-1 to
= Changes in level of accessibility to archaeological sites, objects, and features 6.1-2
= Changes in level of accessibility to historical sites, objects, and features that are subject to protection under the HCA
. L - . : . : . : . . Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to heritage .
Context and : . : . . . . , Assessment Section
6.1.1 . resources, including maps (Figure 6.1-1 Heritage Resources Local and Regional Assessment Areas), in a manner consistent with .
Boundaries . ; Boundaries 6.1.1.2, pages 6.1-2 to
Page 82 Section 3.2 Assessment Boundaries of the AIR.

6.1-5
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Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions gefgogages 6.1-5 to
6.1-22
The following general approach has been adopted for collection of baseline information on heritage resources:
» Compilation of baseline data through external sources, including consultation with Aboriginal Groups, research institutions,
museums, and government agencies such as B.C. Archaeology Branch. Part B - Effects,
« Identification of previously recorded heritage sites through the Provincial Heritage Register and a review of existing archaeological, | Baseline Data Collection | Section 6.1.2.1, pages
ethnographic and historical literature relevant to the assessment area 6.1-51t06.1-11
* Field inventory to identify, record, and assess heritage sites in areas identified through literature review as having the highest
Section - archaeological potential within the assessment area
6.1.2 Existing ———— : : :
P'a .e 83 Conditions The following legislation provides the regulatory context for management of heritage resources in B.C.: Part B - Effects,
9 * Environmental Assessment Act, S.B.C. 2002, c. 43 Regulatory Context Section 6.1.2.2, page
* Heritage Conservation Act, R.S.B.C 1996, Chapter 187 6.1-12t0 6.1-13
Many B.C. Aboriginal Groups have developed their own heritage policies and permitting systems. In general, the scope of these
policies reflects a desire to have some oversight of archaeological research in each Aboriginal Group’s territory so that specific Part B - Effects,
cultural protocols are observed, particularly as they relate to human remains and spiritual locations (Mason 2013). The following Regulatory Context Section 6.1.2.2, page
Aboriginal Groups are known to have heritage policies and permitting systems that are relevant to the Project area: Kwantlen First 6.1-13
Nation, Musqueam Indian Band, Squamish Nation, St6:16 Nation, and Tsleil-Waututh Nation.
The following technical report will not be appended to the Application but will be provided to technical working group members as
appropriate: N/A N/A
* Heritage Resources Assessment Technical Report
Section The Application will identify potential effects of the Project on heritage resources in a manner consistent with Section 3.4 Potential Part B — Effects,
6.1.3 Potential Effects ' Potential Effects Section
Effects of the AIR.
Page 84 6.1.3, page 6.1-23
Section The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to heritage resources in a Part B — Effects,
Mitigation manner consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to N Section
6.1.4 M h . in the Applicati 1 b Mitigation Measures 6.1.4 6.1-22
Page 84 easures pt er §ect|ons in the Application will be .1.4, pages 6.1-22 to
identified. 6.1-23 t0 6.1-24
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, : .| Part B — Effects,
) o : . . Residual Effects and their .
_ . extent, duration, reversibility, and frequency as described in Section 3.6 Sianificance Section
(35910:[5'0” Rej'shua_‘l Effects | Characterization of Residual Effects of the AIR. 9 6.1.5, page 6.1-24
1. and their
Page 84 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, Residual Effects and their | ~2rt B~ Effects,

Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s
Determination of Significance and 3.9 Confidence and Risk of the AIR.

Significance

Section
6.1.5, page 6.1-24
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If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative . Part B — Effects,
6.1.6 Effects and their the AIR. . . . . . . Cur_nulgtl\{e_ Effects and Section
Pé .e 85 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | their Significance 6.1 6. page 6.1-24
9 9 = Identify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. -1-0, Page b.
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up Where a residual effect and/or cumulative effect have been identified, the Application will include a description of a follow-up Part .B — Effects,
6.1.7 Strategy strategy that is consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 85 ' ' 6.1.7, page 6.1-25
The Application will include an assessment of health VCs identified in the AIR. The assessment will be conducted in accordance Part B — Effects,
with the methodology specified in Section 3.0 Assessment Methodology of the AIR and reported using the organizational structure Human Health Section
demonstrated in Section 4.0 Environmental Effects Assessment of the AIR. 7.0
. . . - . ) Part B — Effects,
Section 7.0 | Health Effects The following has been identified as the health VC for the assessment of Project-related effects: .
Human Health Section
Page 86 Assessment = Human health
7.1, page 7.1-1
" . I , . . Part B — Effects,
In addition to assessing human health as a VC, the Application will provide an overview of how the Health Impact Assessment (HIA) | Health Impact Secti
o ) L ection
framework has been applied in the context of the Project and the Application. Assessment 79
Human health will be assessed as a VC with the following sub-components: gart .B — Effects,
. A . ection
= Health effects linked to changes in air quality Methodology
. ) ) ) 7.1.1.2, pages 7.1-2 to
= Health effects linked to noise and vibration exposure 71-4
The following indicators are proposed for describing existing conditions and potential Project related effects on human health:
= Health effects linked to air quality:
Section 7.1 = Acute inhalation risk quotient.
Page 86 Human Health s Chronic inhalation risk quotient. Part B — Effects
= Chronic risk quotient for multi-media exposures. Section ’
= Health effects linked to noise Methodology

= Annoyance associated with highway noise during operations (as measured by the expected percent of community that is “highly
annoyed” (%HA) as a result of noise exposure).

= Sleep disturbance.

= Ability to maintain adequate speech comprehension.

= Annoyance associated with ground-borne vibration.

7.1.1.2, pages 7.1-3 to
7.1-4
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. L - . . - . . . , Part B — Effects,
Section The Application will identify the spatial, temporal, administrative and technical study area boundaries, as applicable to human .
Context and . . . ; ; . Assessment Section
711 . health, including maps (Figure 7.1-1 Human Health Risk Assessment Local and Regional Assessment Areas), in a manner .
Boundaries : : . . Boundaries 7.1.1.3, pages 7.1-5 to
Page 87 consistent with Section 3.2 Assessment Boundaries of the AIR. 7 1.7
Part B — Effects,
The Application will summarize existing conditions in a manner consistent with Section 3.3 Existing Conditions of the AIR. Existing Conditions ?efgogages 71-7to
7.1-11
The following general approach has been adopted for collection of baseline information on human health:
) . ; : ; ) . Part B - Effects,
* Review of the results of Project-related studies on air quality and noise, previous consultant reports, and relevant documents from . i .
. . - : . e : . : . Existing Conditions Section 7.1.2.1,
international, federal and provincial governments and other agencies that describe how existing ambient air quality and noise relate
" s ) . pages7.1-7to 7.1-8
to human health conditions within and along the Project alignment.
Various regulatory and public agencies have oversight of air quality health issues, including the B.C. Ministry of Environment, Metro Part B - Effects,
Section Vancouver, and the B.C. Ministry of Health, particularly as represented by the Vancouver Coastal Health and Fraser Valley Health Existing Conditions Section 7.1.2.2,
712 Existing authorities page7.1-8
Page 88 Conditions Guidelines for community health developed by the World Health Organization (WHO 1999) and Health Canada’s guidance on Part B - Effects,
evaluating human health effects of noise in environmental assessment (HC 2011) are relevant to the assessment of noise-related Existing Conditions Section 7.1.2.2,
human health effects of the Project. page7.1-9
Part B — Effects,
Human Health Risk ?igtggction 7 1
The following technical reports will be appended to the Application to support the human health effects assessment: Assessment: Air Quality v . :
X e . . Appendix B and
= Human Health Risk Assessment: Air Quality Human Health Risk .
. . . . ) Appendix C
= Human Health Risk Assessment: Atmospheric Noise Assessment:
. . Part B — Effects,
Atmospheric Noise .
Section
7.1
Section Part B — Effects,
713 Potential Effects The Application will identify potential effects of the Project on human health in a manner consistent with Section 3.4 Potential Effects Potential Effects Section
of the AIR. 7.1.3, pages 7.1-11 to
Page 89
7.1-17
. L - , . . " . . Part B — Effects,
Section e The Application will identify measures to avoid, manage or otherwise mitigate potential adverse effects to human health in a manner .
Mitigation . : . N . . e Section
7.1.4 consistent with Section 3.5 Mitigation Measures of the AIR. Relevant management plans will be referenced, and linkages to other Mitigation Measures
Measures : . o . . o 7.1.4, pages 7.1-17 to
Page 89 sections in the Application will be identified.

7.1-19
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Part B — Effects,
Where an adverse residual effect is identified, the Application will characterize the residual effect based on the context, magnitude, Residual Effects and their | Section
_ _ extent, duration, reversibility, and frequency as described in Section 3.6 Characterization of Residual Effects of the AIR. Significance 7.1.5, pages 7.1-19 to
Section Residual Effects 7.1-20
7.1.5 and their
Page 89 Significance Where an adverse residual effect is identified, the Application will also describe the likelihood, : _ | Part B — Effects,
A o o . : , ) . , Residual Effects and their | Section
Proponent’s significance determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Sianificance 715 pages 7.1-19 to
Determination of Significance and 3.9 Confidence and Risk of the AIR. 9 7'1;2’Op 9 ’
If a residual effect is identified, unless stated otherwise by EAO, the Application will:
= Determine whether any cumulative interactions between residual effects of the proposed Project and the potential residual effects
of other developments, based on the preliminary list of past, present and reasonably foreseeable developments provided in the AIR,
. . are likely to occur, consistent with Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or Activities of
Section Cumulative he AIR c lative Eff d Part B — Effects,
7.1.6 Effects and their the ' . . . . . . umu _atl\{e_ ects an Section
P'a .e 89 Sianificance = Conduct a cumulative effects assessment consistent with Section 3.10.2 Conducting a Cumulative Effects Assessment of the AIR. | their Significance 716 page 7.1-20
9 9 = ldentify any additional mitigation measures, consistent with Section 3.5 Mitigation Measures of the AIR. -1-opage 7.
= Where an adverse residual cumulative effect is identified, the Application will also describe the likelihood, Proponent’s significance
determination and predictive confidence, in accordance with Sections 3.7 Likelihood, 3.8 Proponent’s Determination of Significance
and 3.9 Confidence and Risk of the AIR.
Section Follow-up Where a residual effect and/or cumulative effect have been identified, the Application will include a description of a follow-up Part .B — Effects,
7.7 Strategy strategy that is consistent with Section 3.11 Follow-up Strategy of the AIR Follow-up Strategy Section
Page 90 ' ' 7.1.7, page 7.1-20
The health effects assessment section of the Application will provide a summary of the findings of a health impact assessment (HIA)
that is being completed for the Project. The Application will include: Part B — Effects,
Section 7.2 | Health Impact = A discussion on how the results of the HIA support Project planning and are integrated into the Application Health Impact Section
Page 90 Assessment = General overview of the HIA process Assessment 7.2, pages 7.1-20 to

= Methodology supporting the HIA for the Project
= A summary of the results of the HIA, including key findings and recommendations

7.1-36
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Section 8.0

Accidents and

The Application will include the following:
= |ldentification of potential accidents and malfunctions that may occur during Project construction and operation, such as:

= Release or spill of contaminants such as hydrocarbon fuels, lubricants, concrete from marine or land-based vehicle, machinery,
or equipment during construction, including during Tunnel decommissioning.

= Structural failure of a culvert, ditch, detention pond, or sediment containment infrastructure during construction.

= Damage to utilities during construction (e.g., inadvertent contact with buried natural gas pipes, water mains).

= Marine vehicle collisions and unintended obstruction to navigation

= Potential failure of Project components during operation.

Accidents and

Part B — Effects,
Section

Page 91 Malfunctions = The overall methodology for assessing the potential risk of an event (likelihood and consequence). Malfunctions 8.0, pages 8.1-1 to 8.4-
= Definitions of each category of likelihood. 21
= Definitions for each category of consequence.
= An assessment of the likelihood of the event occurring, based on historical trends and predictive models.
= |Identification of proposed measures to reduce the likelihood of the event.
= Assessment of consequence of the event, in a manner consistent with the direct effects assessment.
= Identification of measures to mitigate the consequences to valued components.
= Conclusions on the potential risk (likelihood multiplied by consequence) of the accident or malfunction.
The Application will include:
= The environmental factors deemed to have possible consequences on the proposed project, including, but not necessarily limited
to, consideration of natural hazards such as:
= Climate change, including temperature rise, precipitation, and sea-level rise
= Extreme weather and weather-related events (e.g., heavy precipitation, extreme temperatures, and wind)
= Seismic events
. Effects of the = Erosion and scour of river channels Effects of the Part B — Effects,
Section 9.0 . . : )
Page 92 Environment on = Fire Environment on the Section 9.0, pages 9.1-

the Project

= Flood events
= A description of any changes or effects on the proposed Project that may be caused by the above- mentioned environmental
factors.
= The likelihood and consequence of the changes or effects to relevant VCs.
= Practical mitigation measures, including design strategies and environmental contingency plans, to avoid or minimize the likelihood
and consequence of the effects of the environment on the proposed Project.
= A conclusion about the potential risk of an effect of the environment on the proposed Project and to relevant VCs.

Project

11t09.6-15
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The Aboriginal Groups discussed in this section will include those identified on Schedule B of the
Section 11 Order, as follows:
= Cowichan Tribes
= Halalt First Nation
= Katzie First Nation
= Kwantlen First Nation
= Lake Cowichan First Nation -
Section 10.1 | Aboriginal = Lyackson First Nation Aboridi Part C —Aborlglna_l
Page 94 Interests - Musaueam Indian Band original Interests Consultation, Section
9 9 . ; 10.1, page 10.1-2
= Penelakut First Nation ’
= Hwlitsum
= Semiahmoo First Nation
= Squamish Nation
= Stz’uminus First Nation
= Tsawwassen First Nation
a Tsleil-Waututh Nation
For each Aboriginal Group identified, the Application will provide: (F;art C- Aborlglna!
S - . . . . . onsultation, Section
= A description of the Aboriginal Interests of each group identified through secondary research techniques or provided directly 10.1., page 10.1-4 to
through consultation activities (Table 10.3-1 Summary Table of the Results of Aboriginal Consultation related to Aboriginal Issue Summary Table 10'1;’20_ Sectic;n
Section Interests/Other Matters of Concern). 10' 1 32’ ages 10.1-89
10.1.1 Backgrqund = A description of the background information on each Aboriginal Group’s language, governance, economy and reserves. to 10 1--1F5)69 '
Page 94 Information :
Part C — Aboriginal
= Maps that identifies Indian Reserves and Aboriginal communities, for the Aboriginal Groups and the Project location (Figures 10-2 Aborii . Consultation, Section
o original Consultation .
to 10-10 of the application). 10.0, Appendix A -
Figures
Part C — Aboriginal
Consultation, Section
For each Aboriginal Group identified in Section 10.1, the Application will include: Consultation Activities 10.1.2, pages 10.1-21
= A summary of past and planned consultation activities. to 10.1-81; Appendix B
Aboriginal Consultation
Report
?g c1t|2n Copgqltation Part C — Aborigina!
Pa'ge' 95 Activities Feedback and Proposed | Consultation, Section
= A summary of proposed changes to the Aboriginal Consultation Plan resulting from the Aboriginal Group’s feedback, or Changes to the 10.1.2.3, pages 10.1-
experience from consultation to date, including any such changes which have been implemented. Aboriginal Consultation 25 to 10.1-26;
Plan Appendix B Aboriginal
Consultation Report 2
= A summary of the key issues and concerns raised by Aboriginal Groups relevant to the environmental assessment, the Issue Summary Table Part C — Aboriginal
Proponent’s responses to those issues and concerns, and the status of resolution. ry Consultation, Section
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10.3, pages 10.3-151
to 10.3-248
For each Aboriginal Group identified in Section 10.1, this section of the Application will provide: Traditional Use Part C — Aboriginal
= Traditional Ecological Knowledge and Traditional Land Use information, as available from Aboriginal Groups or publicly available Traditional KnO\,NIed e & Consultation, Section
sources, with a description of how Traditional Ecological Knowledge (TEK) and Traditional Land Use Studie+A7s (TLUS) Other Studies 9 10.1.2.7, pages 10.1-
information was gathered and incorporated into the assessment of impacts of the proposed Project on Aboriginal Interests. 24 t0 10.1-25
Part C — Aboriginal
Consultation, Section
= A description of potential adverse effects of the proposed Project on Aboriginal Interests, which will consider the findings of the VC 10.1.3.3, pages 10.1-
chapters in the Application that are relevant to Aboriginal Interests, including cumulative effects and follow up strategies identified Potential Effects 157 to 10.1-180;
for those VCs (per the methodology outlined in sections 3.10 Cumulative Effects Assessment and 3.11 Follow Up Strategy). Section 10.1.3.8,
pages 10.1-185 to
10.1-254
Part C — Aboriginal
Section Aboriginal = A description or summary of mitigation measures to avoid or reduce potential adverse effects on Aboriginal Interests consistent Mitiaation Measures Consultation, Section
10.1.3 Interests with Section 3.5 Mitigation Measures of the AIR. g 10.1.3.4, pages 10.1-
Page 95 Assessment 18010 10.1-184
= A characterization of the residual adverse effects on Aboriginal Interests after mitigation using the methodology described in giﬁsﬁléﬁobr?rgen;ilon
Sections 3.6 Characterization of Residual Effects, 3.7 Likelihood, and 3. 9 Confidence and Risk of the AIR and incorporating the Residual Effects 10.1.3.5. pa ’e 10.1-
findings of the VC chapters in the Application that is relevant to Aboriginal interests. 18;1 +3-9, Pag ’
Outstanding Aboriginal giﬁsilt‘aﬁobr?rg;”cﬁi'on
= A summary of any outstanding Aboriginal Interests issues identified by Aboriginal Groups. Interests Issues Raised 10.1.3.6. pa ’e 10 1-
by Aboriginal Groups - 1-9-0, Pag '
184
Publicly Available Project | Part C — Aboriginal
: . - Arrangements or Consultation, Section
A summary of publically available arrangements or agreements reached between the proponent and Aboriginal Groups. Agreements with 10.1.3.7, page 10.1184
Aboriginal Groups to 10.185
L - ) Part C — Aboriginal
The'Appllcatlon will include: : .- : : : . , , Other Matters of Concern | Consultation, Section
= A list of other matters of concern raised by Aboriginal Groups with respect to potential environmental, economic, social, heritage .
. : : : : . - to Aboriginal Groups 10.2, pages 10.2-254
and health effects of the proposed Project, which have not already been considered in the discussion about Aboriginal Interests.
Others Matters to 10.2-258
Section 102 | 9 concern to Part C — Aboriginal
9 Grougs = A description (or summary if described elsewhere in the Application) of the mitigation measures to address potential effects on Other Matters of Concern | Consultation, Section
P other matters of concern to Aboriginal Groups. to Aboriginal Groups 10.2, pages 10.2-254
to 10.2-258
= A characterization of the residual adverse effects after mitigation, in a manner consistent with assessment methodology in the AIR. | Residual Effects to Other | Part C — Aboriginal
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Matters of Concern Consultation, Section
10.2.1, page 10.2-258
. . - . Part C — Aboriginal
= A description of how these matters of concern have been addressed from the perspective of the Aboriginal Groups and the Residual Effects to Other Consultation. Section
Proponent. Matters of Concern 10.2.1, page 10.2-258
Part C — Aboriginal
The Application will include: Consultation, Section
= A Summary Table that identifies Aboriginal Interests or other matters of concern to Aboriginal Groups that may be impacted by the | Issue Summary Table 10.3 pages 258-344;

_ proposed Project, and the measures to avoid, mitigate or otherwise manage the effect Appendices C-P,
Section 10.3 | Issue Summary Overview Tables
Page 96 Table —

= An appended Aboriginal Consultation Report, which contains comments received from Aboriginal Groups regarding this section of Part C — Aborlglnal .
P Consultation, Appendix
the Application. Issue Summary Table B , Aboriginal
= The Application will include both quantitative and qualitative information, as appropriate, when summarizing consultation activities. Cénsultation Report 2
The Application will include a report on the results of implementation of the approved Public Consultation Plan including:
= Background information: Part D — Public
= Identification of local governments, residents, property owners, and other rights holders who are potentially impacted by the Background Consultation, Section
proposed Project Information 11.1, pages 11.1-1 to
= Maps of local government boundaries, private land, tenures/authorizations, or residences with respect to the proposed Project 11.1-19
= Background information about each potentially affected municipality and/or stakeholder group
The Application will include:
Section 11.0 | Public = A summary of the past and planned public consultation activities Part D — Public
; : . Summary of Past and . :
Page 99 Consultation = A summary of any proposed changes to the approved Public Consultation Plan as a result of feedback from local governments, Consultation, Section

stakeholders or individuals, or experience from consultation to date

= A description of the key issues raised by the public that are relevant to the EA, the responses to those issues, and the status of
their resolution

Planned Consultation
Activities

11.2, pages 11.2-20 to
11.2-41

The Application will include a summary table (Table 11.2-3 Key Areas of Interest for Public and Stakeholders) that identifies
concerns raised by the public and the measures taken or proposed to avoid, reduce or mitigate those impacts.

Summary of Public
Feedback and Proponent
Responses

Part D - Public
Consultation, Section
11.2.3.5, Table 11.2-3,
pages 11.2-34 to 11.2-
41

47



George Massey Tunnel Replacement Project
TABLE OF CONCORDANCE

Application Information Requirements Application
AIR Section . o . Application Volume,
and Page ?”T il AIR Section Language A_ppllcatlon el Sggtion, Sub-Section,
No. itle Title Page No.
The Application will include:
A list of Management Plans for all phases of the proposed Project, including but not limited to:
= Construction Environmental Monitoring Plan
= Air Quality and Dust Control Management Plan
sAgricultural Management Plan
sArchaeological and Heritage Resources Management Plan
= Contaminated Sites and Sediment Management Plan
=Emergency Response and Spill Contingency Plan Part E — Management
sErosion and Sediment Control Plan Management Plans Plans, Section 12.0,
sFish and Fish Habitat Management Plan pages 12.1-1 to 12.5-
Section 12.0 | Management sMarine Mammal Management Plan 17
Page 101 Plans sNoise Management Plan
aTerrestrial Vegetation and Wildlife Management Plan
= Waste Management Plan
= Construction Traffic Management Plan
= Marine Access Management Plan
= Health and Safety Plan
= Operation Environmental Management Plan
Part E - Management
A comprehensive' descripti'on of the cpnteqts of each 'Mgnagement Plan, including the identification of any mitigation measures Management Plans Plans, Section 12.0,
described in previous sections that will be included within the plans. pages 12.1-1 to 12.5-
17
The Application will include:
= A description of the monitoring and follow-up programs the Proponent will implement, including their activities, objectives, and
reporting. An Environmental Monitoring Plan will be developed to guide implementation of Project-related environmental
management plans and associated monitoring programs, which are anticipated to include, but not be limited to: Part E — Monitoring
s Air quality monitoring program Monitoring and and Follow-up
= Atmospheric noise monitoring program Follow-up Programs I;’gograr;sés&?gtlzo_ q to
Section 13.0 Monitoring and | ° Water quality monitoring program 13:2:‘{) 9 '
Page 102 " | Follow-up = Underwater noise monitoring program
Programs = Wildlife monitoring program

= Fish and fish habitat monitoring program

= Reporting structure as identified within the environmental management plans, monitoring plans and EA Certificate Conditions

Compliance Monitoring
and Reporting

Part E — Monitoring
and Follow-up
Programs, Section
13.2, pages 13.2-1 to
13.2-4

48



George Massey Tunnel Replacement Project
TABLE OF CONCORDANCE

Application Information Requirements Application
AIR Section : L : Application Volume,
and Page A.IR il AIR Section Language A_ppllcatlon el Section, Sub-Section,
Title Title
No. Page No.
The Application will: _
. . : , . . I Part F — Conclusions,
Section 14.0 . = Provide the Proponent’s conclusions regarding the potential for significant adverse effects on VCs : .
Conclusions . Conclusions Section 14.0, pages
Page 104 from the Project. 14.1-1 t0 14.1-2
s Request an EA Certificate for the proposed Project. ' '
Section 14.1 | Summarv of The Application will summarize all potential residual effects, including cumulative residual effects, in a table format that depicts the Summary of Part F — Conclusions,
Page 104 ' Resi duaIyEffects potential effect, project phases, project activity or physical work linked to the effect, proposed mitigation and significance of effect on | Residual and Cumulative | Section 14.1, pages

VCs.

Effects

14.1-21t0 14.1-4

Section 14.2 Summary of The Application will include a table (Table 14.2-1 Proposed Mitigation Measures) that identifies the proposed measures to mitigate Summary of Part F — Conclusions,
Page 104 = | Mitigation potential impacts to VCs as shown in Table 4 of the AIR. This information provides the foundation for the development of a Table of Miti atior): Measures Section 14.2, pages
9 Measures Conditions for the proposed Project, which would be appended to an EA Certificate, should one be issued. 9 14.2-5 to 14.2-11

Section 15.0 | Reference , . . , . . L . Part F — Reference

' ) The Proponent will provide a list of reference material used in developing the Application. Reference Material Material, Section 15.0,
Page 105 Material page 15-1

The Applicati ill include all di f d in the Application.

Section 16.0 A . e ppllca ion will include a appen ices re er.ence in the pp ica |on. ‘ | o o A . Part F — Appendices,
Page 107 ppendices Information prepared by professionals and provided under their professional seal will be identified in the Application and the related ppendices Section 16.0

sealed studies will be included in an Appendix.
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APPLICATION SUMMARY

Project Overview

The British Columbia (B.C.) Ministry of Transportation and Infrastructure (Ministry) is proposing
the George Massey Tunnel Replacement Project (Project) to address current safety and
congestion challenges, meet forecast population and employment growth, and ensure Highway
99 continues to serve regional, provincial, and national transportation needs.

Located on the Highway 99 corridor, the George Massey Tunnel (Tunnel) is an important link in
the regional and provincial transportation system, carrying an average of 80,000 vehicles each
day. It is a vital goods movement route that fuels our national, provincial, and regional
economies, and is the main access route for businesses in City of Richmond (Richmond),
Corporation of Delta (Delta), City of Surrey (Surrey), and Tsawwassen First Nation (TFN).

The Tunnel provides an essential link between the municipalities of Richmond and Delta, and
connects to gateways such as the Vancouver International Airport (YVR), Douglas (Peace Arch)
and Pacific Highway Canada—United States border crossings, BC Ferries’ Tsawwassen
terminal, Deltaport, and Boundary Bay Regional Airport.

The Project is designed to reduce congestion and improve travel times and reliability for
commuters, transit, commercial vehicles, and tourists; improve safety; provide new travel
options for cyclists and pedestrians; and provide capacity for improved transit. Proposed works
include:

e Replacing the Tunnel with a new bridge spanning the Fraser River South Arm and Deas
Island.

¢ Replacing the existing Westminster Highway, Steveston Highway, and Highway 17A
interchanges.

e Widening Highway 99 to accommodate dedicated transit/high occupancy vehicle (HOV)
lanes.

e Constructing integrated transit stops, dedicated ramps, and other transit-priority
measures.

e Providing multi-use pathways on the bridge for cyclists and pedestrians.

e Decommissioning the Tunnel.
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Environmental Assessment Process

The Project is being reviewed under Part 5 and Part 8 of the Reviewable Projects Regulation of
the B.C. Environmental Assessment Act (B.C. EAA) because of the area of foreshore and
submerged land likely to be disturbed during Tunnel decommissioning (i.e., greater than 2 ha)
and the continuous distance over which extra lanes will be added to the existing public highway
(i.e., greater than 20 km).

The B.C. Environmental Assessment Office (EAO) issued an Order under section 10 of B.C.
EAA for the Project, on Dec 16, 2015, indicating the Project requires an environmental
assessment, and an Order under section 11 of B.C. EAA, on January 7, 2016, describing the
requirements for public consultation on the Project Description and Key Areas of Study
document. A subsequent order under section 11 of B.C. EAA was issued on March 7, 2016,
which described the scope of the Project and the scope of the assessment under B.C. EAA.

While the Project does not trigger a federal review under the Canadian Environmental
Assessment Act, 2012, federal involvement in the Project will include consultation with Fisheries
and Oceans Canada, Environment and Climate Change Canada, Transport Canada, and the
Vancouver Fraser Port Authority, and issuance of a permit, approval, or authorization from
these agencies as applicable.

Consultation

Since September 2012, the Ministry has been conducting technical analyses, raising awareness
about the Project, engaging interested parties in dialogue, and responding to Project-related
enquiries. Input obtained through these consultation and engagement processes has assisted
in:

o Identifying the new bridge and associated highway improvements as the most
appropriate approach to meeting Project objectives.

e Identifying complementary improvements that will support more sustainable modes of
transportation in the Highway 99 corridor including transit, HOV, cycling and walking.

o Identifying environmental, socio-economic, health and heritage values to be considered
and addressed during Project planning, environmental assessment, construction, and
operation.

Project-related consultation has provided valuable insights from a broad range of organizations
and individuals, including Aboriginal Groups, municipalities, Metro Vancouver, TransLink, the
agricultural community, first responders, recreational groups, local businesses, local residents,
cyclists, environmental groups, marine users, and other interested individuals.
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Public Consultation Activities To Date

Ministry-led Consultation

The Ministry undertook three phases of Project consultation, each of which included open
houses complete with display boards, discussion guides, and feedback forms:

Phase 1 Consultation: Understanding the Need (November/December 2012) —
Conducted early in the Project’s planning process, this phase of consultation sought
input to gain a better understanding of travel needs and community considerations for
developing replacement options. Congestion relief and economic growth were identified
as the most important factors when considering solutions for the Tunnel. Doing nothing
was not viewed as an option. This input was used to help develop a draft project scope
and potential replacement scenarios.

Phase 2 Consultation: Exploring the Options (March/April 2013) — Sought input on
five potential replacement scenarios, which were developed in consideration of Phase 1
input, and the criteria to evaluate these scenarios. During this phase, participants
indicated a preference for a new bridge along the existing Highway 99 corridor. They
also wanted the Ministry to make sure the new crossing includes improvements for
transit, cyclists and pedestrians.

Phase 3 Consultation: Project Definition Report (December 2015/January 2016) —
Sought input on the Project Definition Report including the proposed Project

scope, Project success measures, funding options, and traffic management during
construction. Input from the Phase 3 consultation was used to finalize the Project scope
and support development of the Application.

Public communication measures have included the following:

Project Office, Website and Telephone Information Line: A Project website
(www.masseytunnel.ca) and a Project-related electronic database (e-database) were
established in November 2012 to provide information about the Project, and a Project
Office with full-time community relations staff was opened in Richmond in January 2014.

Stakeholder Outreach: The Ministry has engaged in a variety of additional outreach
activities with key stakeholders. This has involved over 100 presentations on request to
business and community groups; and extensive meetings with key stakeholder groups to
gather input in support of developing conceptual designs for the new crossing, including
more than 85 meetings with City of Richmond and Corporation of Delta staff, and more
than 30 meetings with Metro Vancouver staff.

Advertising and Media Relations: The Ministry maintains an ongoing and open
dialogue with the media, including interviews with the Minister of Transportation and
Infrastructure, the Executive Project Director, and other Project spokespersons.
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Pre-Application EA Consultation

As part of the pre-Application phase of the environmental assessment, the EAO held a public
comment period from January 15, 2016 to February 15, 2016 that sought input on the Project
Description and Key Areas of Study document for the Project. Two open houses, led by EAO,
were held in support of the 31-day public comment period: on January 26, 2016 in Richmond
and January 27, 2016 in Delta. Project and EAO staff and the Ministry’s technical experts were
present to answer questions on the Project. Following the public comment period, the Ministry
provided responses to all questions raised, and these responses were posted on the provincial
electronic Project Information Centre
(http://a100.gov.bc.ca/appsdata/epic/html/deploy/epic_home.html). Another 30-day public
comment period led by the BC EAO will be held during the review of the Application. The
Ministry will be required to respond to comments received at that time.

Aboriginal Consultation Activities To Date

Two phases of consultation with Aboriginal Groups that may be affected by the Project or that
have Aboriginal Interests within the Project alignment, included those as set out on the section
11 Order, are complete: initial consultation (January 2013 to December 2015) and pre-
Application consultation (December 2015 to July 2016).

The primary objective of the Ministry’s Aboriginal consultation program is to maintain and, where
possible, enhance respectful, positive, and productive relationships with Aboriginal Groups while
meeting all applicable legal, policy, and regulatory requirements in relation to the Project.
Additional objectives include providing opportunities for Aboriginal Groups to provide meaningful
input for consideration in the environmental assessment and permitting processes and
undertaking consultation with Aboriginal Groups in accordance with the Project’s Aboriginal
Consultation Plan. The Ministry provided participation funding in response to requests by all
Schedule B Aboriginal Groups during initial Project-related discussions for funding to support
participation in the Project review process, and undertook the appropriate planning and
discussions with Aboriginal Groups.

To date, more than 80 meetings have taken place with Aboriginal Groups involved with the
Project. The Ministry will continue to work with Schedule B Aboriginal Groups during the
Application Review Phase to further refine community-specific consultation activities. Post
Environmental Assessment Certificate (EAC) consultation will continue from issuance of the
EAC to the date when all Project-related permits have been issued.
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Environmental Effects Assessment Method

The Application follows a standard approach to selecting appropriate valued components (VCs)
and assessing the Project’s effects on each VC, consistent with EAO guidance. Any residual
environmental effects of the Project are characterized using specific criteria (context,
magnitude, geographic extent, duration, frequency and reversibility) that are defined for each
VC (described in detail in the Application). The significance of Project-specific residual effects is
determined for each VC using relevant thresholds, regulatory standards, or professional
judgment. The significance of the Project’s contribution to cumulative effects, in combination
with other past, present or future projects and activities, is also assessed, where relevant.

The following VCs were selected for assessing Project-related effects:

e Environmental

o

o

o

o

o

Fish and fish habitat
At-risk amphibians
Marine mammals
Vegetation

Terrestrial wildlife

e Socio-economic

o

o

o

o

Land use
Marine use
Agricultural use

Visual quality

e Heritage

o

Heritage resources

e Health

o

Human health
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In cases where potential Project-related effects on a component are part of a longer effects
pathway, those components were classified as intermediate components (ICs) and studied to
support the assessment of Project-related effects on the ultimate receptor VC. The following
components were assessed as ICs:

e River hydraulics and river morphology
o Surface water and sediment quality

¢ Underwater noise

e Air quality

e Atmospheric noise

o Traffic

Key Conclusions

Key findings of the assessments conducted on each of the selected VCs and ICs are discussed.

River Hydraulics and River Morphology

Potential Project-related effects on river hydraulics and river morphology considered in the
assessment include changes in water levels, velocities, and flow patterns (hydraulics) and
subsequent influence on sedimentation and erosion (morphology). River hydraulics and river
morphology was assessed as an IC to support the assessment of potential effects of the Project
on fish and fish habitat, marine mammals, and marine use. Key findings of this assessment are
presented below:

e The proposed bridge will have a clear-span over the Fraser River South Arm, which
avoids potential changes to river hydraulics or river morphology resulting from the new
structure.

e The Fraser River South Arm is dynamic with scour in the order of several meters during
freshet and migrating sand dunes with heights of up to four metres.

o Removal of the Tunnel is not expected to result in changes in water level or affect flow
splits between the main channel and nearby channels.

e Suspended sediment load in the Fraser River is naturally high and the temporary
increase in suspended sediments anticipated during Tunnel removal is expected to be
relatively minor.
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e Tunnel removal is expected to result in temporary bed lowering between the Tunnel and
the Lulu Island-Delta watermain; however, with monitoring and mitigation, no effect on
the watermain is expected.

e Measures proposed to mitigate potential effects on the Lulu Island-Delta watermain
include early engagement and coordination with Metro Vancouver, as well as riverbed
monitoring and procedures for priority scour protection repairs if required.

e No Project-related long-term residual effects or cumulative effects on river hydraulics or
river morphology are expected.

Sediment and Water Quality

Potential Project-related effects on sediment and water quality considered in the assessment
include temporary increases in turbidity as a result of construction activities, including
installation of bridge foundations along the edge of Deas Slough, Tunnel removal, and
decommissioning of the Deas Slough Bridge. Sediment and water quality was assessed as an
IC to support assessment of potential Project-related effects on fish and fish habitat, marine
mammals, vegetation, and at-risk amphibians. Key findings of the assessment are presented
below:

e The new bridge will have a clear-span, which reduces potential Project-related effects on
sediment and water quality in the Fraser River South Arm.

e Minor, temporary increases in turbidity in the Fraser River South Arm, as compared with
baseline conditions, are expected during Tunnel decommissioning.

e No appreciable change in water quality related to the re-suspension or re-distribution of
sediments during Tunnel decommissioning is anticipated.

e Applying mitigation, including timing windows for undertaking in-stream works, will avoid
or minimize potential effects of Project-related changes in water quality on fish and fish
habitat.

o Elements of the Project design, including the use of biofiltration ponds, will provide a
benefit to ambient water and sediment quality in the Fraser River by improving the level
of treatment of surface runoff from Highway 99.

e No Project-related post-construction residual effects or cumulative effects on sediment
and water quality are expected.
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Underwater Noise

The Project involves in-water or near-shore construction activities such as pile driving, soil
stabilization, and Tunnel removal that have the potential to influence underwater noise levels in
the Fraser River South and Deas Slough, which could affect fish and marine mammals in these
waters. Underwater noise was assessed as an IC to support the assessment of fish and fish
habitat and marine mammals. Key findings of this assessment are summarized below:

e The Project area is highly developed and existing underwater noise levels in the Fraser
River, dominated by noise from vessels transiting the river, are relatively high.

e The proposed bridge will have a clear-span over the Fraser River and Deas Slough,
minimizing instream works and the potential for underwater noise effects associated with
construction.

o Sources of construction-related underwater noise such as driving piles along the edges
of Deas Slough will be temporary in nature. Underwater noise can be mitigated
effectively by scheduling construction activities in a manner that minimizes potential
effects.

e Applying mitigation, including underwater noise monitoring and management during
construction, will minimize the potential for Project-related changes in underwater noise
conditions to affect fish or marine mammals.

e No post-construction residual effects or cumulative effects on underwater noise
conditions are expected.

Fish and Fish Habitat

The Fraser River South Arm, tidal sloughs, and upland watercourses support a range of
fisheries values. The Ministry has taken steps during Project planning and design, including
proposing a clear span structure across the Fraser River South Arm and no direct run-off from
the bridge to the river, to avoid or minimize Project-related impacts on fish and fish habitat.
Potential effects on fish and fish habitat include those related to potential changes in water
quality, underwater noise, and riparian and aquatic habitat as a result of Project-related
construction activities.

Key findings of the assessment of the assessment of potential Project-related effects on fish
and fish habitat are summarized below:

e The small area of fish habitat affected by the Project will be offset by proposed habitat
enhancements, including restoring Green Slough to its historic alignment, resulting in a
net environmental benefit for fish and fish habitat.
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Mitigation, including timing windows for undertaking in-stream works and other
measures outlined in Project-related Environmental Management Plans, will ensure that
potential effects on fish and fish habitat are effectively addressed.

Given the disturbed nature of much of the Project alignment, revegetation and
restoration of areas within the Project alignment, including under the new bridge and
adjacent to relocated ditches, represents an opportunity to provide a net improvement to
ecological conditions. The productive capacity of local ecosystems will be enhanced by:

o Improvements to local water quality through Project-related improvements in
stormwater management.

= Removal of non-native species.
= Replanting with species that provide habitat value for fish and wildlife.

Adherence to prescribed least-risk timing windows and implementation of standard
industry practices and mitigation measures will effectively minimize effects on fish in the
Project area such that there is no anticipated effect on population integrity.

No overlap or interaction of Potential Project-related effects with effects of other projects
or activities is expected; thus no cumulative effects are anticipated.

No significant Project-related residual or cumulative effects on fish and fish habitat are
expected.

At-risk Amphibians

The Project is located primarily within the existing, previously disturbed Highway 99 right-of-
way, and suitable habitat within the Project alignment is limited. Potential effects on at-risk

amphibians include those related to potential changes in water quality in upland watercourses.

Key findings of the Project-related at-risk amphibian assessment include the following:

At-risk amphibians were not detected within the Project alignment during field studies
undertaken in 2014 and 2015. The potential for at-risk amphibians to occur within the
Project alignment is low.

Applying mitigation, including least-risk timing windows, and adherence to standard
practices for undertaking in-stream works and highway maintenance activities, will
ensure that potential Project-related effects on at-risk amphibians are addressed.

No Project-related residual or cumulative effects on at-risk amphibians are expected.
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Marine Mammals

Marine mammals, specifically harbour seals and sea lions, are known to use marine areas
within and adjacent to the Project alignment. Other species of conservation interest, including
southern resident killer whales, do not occur in the Fraser River. Potential Project-related effects
on marine mammals are primarily associated with underwater noise during in-stream
construction activities, including Tunnel decommissioning. Key findings of the assessment of
potential Project-related effects on marine mammals are summarized below:

o Underwater noise in the Fraser River South Arm from existing sources currently exceed
thresholds for disturbance to marine mammals approximately 20% of the time.

e The distance from source within which seals could hear underwater noise generated by
construction activities is estimated at no more than 7.5 km.

e Best management practices will be applied to activities such as impact pile driving to
ensure sound thresholds for the protection of marine mammals are adhered to. Applying
such measures to mitigate and monitor Project-related underwater noise will ensure that
potential effects on marine mammals are effectively addressed.

e Project-related construction activities are not anticipated to result in population-level
effects to marine mammals, including species at risk, and no residual effects on marine
mammals are anticipated.

e No Project-related residual or cumulative effects on marine mammals are expected.

Vegetation

The Highway 99 corridor is a highly developed area and vegetation along the Project alignment
reflects the influence of past development. There are, however, small portions of the Project
alignment that support native vegetation, and an assessment of potential Project-related effects
on vegetation was undertaken. An overview of the key findings of this assessment is provided
below:

e The Project alignment has limited potential to support terrestrial and wetland plant
species and ecosystems, including those considered to be (provincially) at-risk.

e Project components and activities will be primarily located within the existing Highway 99
ROW, where the vegetation consists mainly of grassy, mowed verges.

e No at-risk vegetation species were observed during field surveys and their presence is
unlikely, given the disturbed nature of habitats present.

e Through Project planning, the Ministry has taken steps to avoid or minimize Project-
related effects on at-risk ecosystems, primarily a cattail marsh and estuary marsh, which
occurs in the vicinity of the Project.

10
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e Creating comparable habitat within the Project alignment will offset the unavoidable
potential Project-related effect, which is limited to a small reduction in area of the cattail
marsh that overlaps with Project components.

e Applying best practices such as flagging of at-risk ecosystems to avoid encroachment
during construction and replanting of disturbed areas with native species will ensure that
Project-related effects on vegetation are effectively addressed.

o With the application of mitigation, no Project-related residual or cumulative effects on
vegetation are expected.

Terrestrial Wildlife

Terrestrial wildlife along Highway 99 consists primarily of common species of raptors, riverine
birds, and small mammals. Potential effects on terrestrial wildlife, including construction-related
effects on habitat, and disturbance effects and collision risk during the operational phase, were
assessed. Key findings of this assessment are summarized below:

e Barn owl foraging habitat has been identified along vegetated sections of Highway 99
and barn/cliff swallow nesting has been noted under the Deas Slough Bridge.

+ No Pacific water shrew occurrence, and limited habitat potential, was identified within or
adjacent to the Project alignment.

e The application of best practices during future stages of design and construction will
largely avoid or mitigate Project-related effects on wildlife and wildlife habitat.

o Construction best practices, including flagging of sensitive wildlife habitat and adhering
to least-risk timing windows will ensure construction-related effects on wildlife and
wildlife habitat are effectively addressed.

+ Installation of flight deflectors such as hedgerows at appropriate locations along the
highway will mitigate potential Project-related collision risk for barn owils.

o Nesting opportunities provided by the new bridge will offset the loss of barn swallow
nesting habitat due to removal of the Deas Slough Bridge.

¢ No significant Project-related residual effects or cumulative effects on terrestrial wildlife
are expected.

Air Quality

Recent and projected trends in regional air quality in the Lower Fraser Valley indicate that, for
most parameters, air quality has improved as a result of reductions in emissions from vehicles
as new emission control technologies are phased in. This trend in improvements in air quality
are expected to continue in the future, with or without the Project; however, Project-related
reduction in idling due to congestion and consequent reduction in emissions, as well as better
dispersion of vehicle emissions from the bridge are anticipated to result in further improvement
in air quality.

11



George Massey Tunnel Replacement Project
APPLICATION SUMMARY

Key findings of the Project-related air quality assessment are summarized below:

Project-related reduction in idling due to congestion, and consequent reduction in
emissions, is expected to result in further improvement in air quality. Anticipated Project-
related improvements by 2031 include:

s A 35 % reduction in particulate matter emissions, as compared with a 14 % reduction
without the Project.

o A 47 % reduction in volatile organic compound (VOC) emissions, as compared with a
40 % reduction without the Project.

No exceedances of the current most-stringent air quality objectives for specific air
contaminants, as compared with two predicted exceedances without the Project.

The new bridge will allow for better dispersion of vehicle emissions and avoid
accumulation of emission-related air contaminants at specific locations such as at the
Tunnel portals, where they accumulate today.

Greenhouse gas emissions from traffic along the Highway 99 corridor are expected to
decrease, with or without the Project, as newer engine technologies provide substantial
reductions in overall CO,e emission levels. Project-related reduction in idling due to
congestion is anticipated to result in a further 5% to 6% reduction in GHG emissions.

Construction-related effects on air quality will be minimized through implementation of
recognized mitigation measures and best management practices that have proven to be
effective on other transportation infrastructure projects in the Lower Mainland.

Potential effect of Project-related construction on air quality are expected to be low in
magnitude, and confined to active construction areas. All effects will be temporary, of
short-duration, and fully reversible.

No Project-related post-construction residual effects or cumulative effects on air quality
are expected.

Atmospheric Noise

Ambient noise levels in the Project area are generally high, dominated by noise from traffic on
Highway 99 and connecting roadways. Trains, aircraft, marine, and agricultural activities also

contribute to ambient noise in and around the Project area. However, there are areas along the
corridor where noise conditions will change as a result of Project-related construction and

operation. Key findings of the assessment of such potential Project-related changes are

summarized below:

Construction-related noise can be addressed by applying mitigation and best practices,
including the following, that have proven to be effective on other recent transportation
infrastructure projects in the Lower Mainland:

s Equipment and activity restrictions to minimize noise emissions.
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o Noise monitoring program.
= Processes for community communication, engagement, and adaptive management.

Residual effects during construction will be temporary and vary from low to high
depending on the distance from the construction site and nature of construction activity.
Effects will be short-term during construction of interchanges etc., and of moderate term
during pile installation for the new bridge. All construction-related effects on atmospheric
noise will be temporary and fully reversible.

Appropriate mitigation measures will be implemented at select locations to address
Project-related change in noise levels during operation.

With the application of mitigation, ambient noise levels during operation are expected to
be lower than current levels—on average by 4 dBA at residences and 1.5 dBA at schools
and places of worship.

Noise levels at parks adjacent to the Project, including Deas Island Regional Park, are
expected to increase by varying degrees dependent on the distance from the highway,
but will generally remain below levels that warrant mitigation consideration for residential
and institutional use.

No cumulative changes of readily measurable or perceptible magnitude are predicted
within the Project alignment.

Traffic

The Project has been designed to address issues related to current and future traffic safety,
congestion and reliability, and to help achieve regional mode share targets by facilitating travel

across the Fraser River by transit, HOVs, cycling and walking. Changes in traffic conditions,
during construction and operation, have been estimated to support the assessment of potential

effects on terrestrial wildlife, air quality, atmospheric noise, land use, and human health. Key

findings of this assessment are summarized below:

Impacts on traffic during Project construction will be minimized through the
implementation of recognized mitigation measures and best management practices.

Temporary, localized changes in traffic volume, mode share, and travel time and
reliability can be anticipated during construction as construction-related traffic interacts
with regular flows. These low to moderate magnitude changes could occur frequently
during construction, and are expected to be short to moderate term in duration. All
construction-related effects are fully reversible.

During operations, the Project will provide travel time savings of 25-35 minutes per day
for commuters, improve safety with a forecast 35% reduction in collisions, and support
provincial and regional strategies to encourage mode shift to transit and carpooling.
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As proposed, Project-related improvements, which include better travel mode options,
and tolling will help moderate traffic growth while effectively serving forecast demand at
the crossing.

The Project will have a positive effect on future traffic conditions along the Highway 99
corridor.

Marine Use

The Fraser River South Arm supports a variety of marine uses, including deep sea and

domestic shipping, materials handling, log storage, sorting and booming, as well as commercial,
recreational and aboriginal fishing activities. In addition, recreational boating, supported by

marinas and a rowing club located in Deas Slough, take place in the vicinity of the Project.

Key findings of the assessment of Project-related effects on marine include the following:

The proposed clear span crossing of the Fraser River will avoid impacts to marine use
and the existing three span Deas Slough Bridge will be replaced with a clear span,
improving navigation in and out of the slough.

Project-related effects on marine use may include temporary constraints on access and
use of sections of the Fraser River South Arm and Deas Slough during construction.

Working with Aboriginal Groups and key stakeholders to develop a Marine Access
Management Plan will mitigate temporary impacts to marine use associated with Project
construction.

Key mitigation considerations to ensure marine use activities can continue in a safe
manner during Project construction include:

= Communications protocols to establish and advise of in-stream construction
activities.

o Lighting and marking for safe navigation.

s Establishing navigation protection zones during construction to avoid or minimize
impacts on marine use.

Potential construction-related residual effects of the Project on marine use are
considered to be low to moderate in magnitude, local in extent, short-term in duration,
occasional in frequency, and reversible.

Temporary residual effects of Project construction on marine use are not considered
significant.

No overlap or interaction of Potential Project-related effects with effects of other projects
or activities is expected; thus no cumulative effects are anticipated.

Project-related changes are expected to have a positive effect on marine use in Deas
Slough during the operational phase.
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Land Use

The majority of the Project alignment is located on provincial Crown land, including submerged

land on the Fraser River bed, within the existing Highway 99 right-of-way. Land uses in areas
adjacent to the highway include agriculture, industrial, institutional, mixed commercial and

residential, parkland, and the Vancouver Landfill in Delta. Key findings of the land use
assessment are summarized below:

The majority of the Project alignment is located on provincial Crown land, including
submerged land on the Fraser River bed, within the existing Highway 99 right-of-way.

Land uses in areas adjacent to the highway include agriculture, industrial, institutional,
mixed commercial and residential, parkland, and the Vancouver Landfill.

The Project is consistent with local and regional land use plans, will support denser,
land-intensive, high-quality forms of development along the Highway 99 corridor,
consistent with such plans.

The Project is not anticipated to affect the planned distribution of regional population and
employment growth predicted in Metro Vancouver’s regional growth strategy, overall
regional population growth and distribution or current trends in industrial land use and
development.

Once the new bridge becomes operational, the recreational experience on adjacent land
is expected to change due to:

s Improved connectivity across Deas Island Regional Park resulting from removal of
the Tunnel portals.

= Improvements in local air quality, Deas Island shoreline restoration and revegetation
of areas that currently support highway infrastructure.

= Shading adjacent to the bridge, overhead noise, and changes in local viewscapes.

The Project will not result in changes to existing land use beyond the small amounts of
land that are required outside of the existing right-of-way.

Potential temporary effects on existing land use during construction will be addressed by
developing and implementing a Construction Traffic Management Plan.

No significant Project-related residual effects or cumulative effects on land use are
expected.
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Agricultural Use

Agriculture is the predominant use of land adjacent to the Highway 99 ROW in Richmond and

Delta. Agricultural land borders about two thirds of the Project alignment. Potential Project-
related effects on agricultural use include requirements for agricultural land as well as indirect

effects, such as changes in drainage and other farm infrastructure. Key findings of the Project-
related agricultural use assessment are presented below:

The Project has been designed to accommodate all proposed works predominantly
within the Highway 99 ROW, minimizing the need for land acquisitions to the extent
possible.

The Ministry has identified suitable land parcels that will be made available for
agricultural use to offset the acquisition of small portions of farmland for the Project.
These parcels are located adjacent to existing farm fields and can be restored to
comparable land capability, enhancing their agricultural potential.

Project-related offsetting is expected to result in a net gain of land for agricultural use.

The Project is expected to result in potential changes to the boundaries of a small
number of farms. Potential effects associated with these changes will be mitigated
through measures such as parcel consolidation and using elevated guideways to
minimize land requirements.

Agricultural operations along the Project alignment are expected to benefit from Project-
related improvements to irrigation and drainage systems as well as increased reliability
in getting agricultural goods to market.

Potential residual effects of the Project are limited to changes in parcel boundaries of
three farm fields. These effects can be largely offset by consolidating the parcels with
adjacent properties such that the parcels can continue to be farmed.

No overlap or interaction of Project-related residual effect with effects of other projects or
activities is expected; thus, no cumulative effects are expected.

No significant Project-related residual effects or cumulative effects on agricultural use
are expected.

Visual Quality

The new bridge will add visual features to the landscape and will change visual conditions
adjacent to the Project alignment. Replacement of interchanges has the potential to change
visual conditions at these locations. Key findings of the assessment of potential Project-related
effects on visual quality are presented below:

At distances greater than one kilometre, the bridge deck will merge with the natural
landscape and the main visual features will be the bridge towers.
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Vegetated buffers will minimize visual effects to residential developments within close
proximity to the bridge in Delta.

Changes in visual quality at interchanges will be minor as visual quality in such areas is
currently influenced by existing transportation infrastructure.

After the implementation of mitigation measures, residual changes in conditions are
predicted at a small number of viewpoints located in the immediate vicinity of the new
bridge.

Overall, the new bridge is expected to result in changes in visual conditions that are
moderate in magnitude and site-specific in extent.

No overlap or interaction of Potential Project-related effects with effects of other projects
or activities is expected; thus no cumulative effects are anticipated.

No significant Project-related residual effects or cumulative effects on visual quality are
expected.

Heritage Resources

The Project is located in an area where substantial historical development has occurred and the
majority of the local assessment area is characterized as having low archaeological potential.

Key findings of Project-related assessment of heritage resources are summarized below:

The Project is located in an area where substantial historical development has occurred,
and the majority of the Project alignment is characterized as having low archaeological
potential.

No archaeological or historical sites were found within the Project alignment during the
field inventory of the Project area.

The development and implementation of an Archaeological and Heritage Resources
Management Plan, which will include a chance-find procedure, will avoid impacts to
previously unknown or unidentified heritage resources that may be encountered during
Project construction and operation.

No Project-related residual effects or cumulative effects on heritage resources are
expected.
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Human Health

A human health risk assessment (HHRA) was used to support the assessment of health. The
HHRA focused on health considerations associated with Project-related changes in air quality
and noise conditions. The Ministry also undertook a health impact assessment (HIA) to evaluate
the influence of the Project on broader determinants of human health. Key findings of studies
related to health are summarized below:

e Predicted Project-related improvements in local and regional air quality, primarily due to
reductions in congestion-related idling, are anticipated to have a positive effect on
human health.

e Implementing mitigation measures to address traffic-related noise during Project
operation will avoid increases in human health risk, and in some cases will result in
improvements over current conditions.

e Proven mitigation measures, effectively used during the construction of projects such as
the South Fraser Perimeter Road and Port Mann/Highway 1 Improvement project, will be
implemented to ensure that temporary increases in ambient noise levels and air
emissions during construction do not result in health effects.

e« The Project is anticipated to improve health equity by providing disadvantaged groups
with better access to reliable transportation options.

e The Project will result in additional health benefits related to greenhouse gas emissions
reductions, increased opportunities for active and public transportation, improved traffic
safety, improved connectivity and access, improved emergency response, and economic
development opportunities.

o Future Project-related engagement with Aboriginal Groups represents an important
opportunity to address health interests specific to Aboriginal communities that have been
identified in the health impact assessment.

¢ Planned future engagement with a broad range of stakeholders will help to optimize
Project benefits associated with improvements to active transportation options such as
cycling, addressing safety and security considerations and emergency response.

o With the application of mitigation, no Project-related adverse effects or cumulative
effects on human health are expected.

Accidents and Malfunctions

The primary environmental effect that could result from accidents and malfunctions that may
occur during Project-related construction and operation would be the release of deleterious
substances into terrestrial or aquatic habitats. Mitigation measures, including Project design,
implementation of a Construction Environmental Management Plan, and contingency measures
(e.g., spill prevention and emergency response training, erosion control), will minimize the
potential for adverse effects resulting from accidents and malfunctions.
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Effects of the Environment on the Project

Natural events with the potential to affect the Project (e.g., damage to highway and bridge
infrastructure), lead to traffic closures and adversely affect environmental components include
erosion and scour, extreme weather, flooding, seismic events, and climate change. The Project
will be designed, constructed, and operated in a manner that addresses potential adverse
effects of climate change, including temperature rise, increased precipitation, and sea-level rise,
on Project components. Adherence to appropriate engineering design standards will ensure that
potential effects of the environment on the bridge and highway improvements will not affect
safety or functionality.

Aboriginal Consultation

Aboriginal Interests, defined as asserted or determined Aboriginal rights, including title, and
treaty rights, are known to overlap or lie in the vicinity of the Project corridor. Potential adverse
effects on the exercise of Aboriginal Interests as a result of Project construction and operation
have been identified.

Mitigation measures to address potential Project-related effects on ICs and VCs associated with
the exercise of Aboriginal Interests are expected to be effective. With the application of
mitigation, potential effects on the exercise of Aboriginal Interests are predicted to be negligible
except in specific cases during Project construction and operation. To address potential effects
during Project construction and operation, the development of an Archaeological and Heritage
Resources Management Plan is proposed.

In addition to mitigation measures proposed to address potential effects on ICs and VCs,
ongoing engagement between the Ministry and Schedule B Aboriginal Groups will be
undertaken. Such engagement will take place during Application Review and, if the Project is
approved, following the issuance of an EAC. Engagement will involve consultation on
management plans and monitoring programs, related to the exercise of Aboriginal Interests, and
potential project agreements.

Ongoing engagement is also proposed to address other matters of environmental, economic,
social, heritage, and health concern raised Aboriginal Groups during the pre-Application period.
With this ongoing engagement, residual effects on the exercise of Aboriginal Interests or other
matters of concern as a result of the Project are not expected.
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Conclusion

The proposed Project is being advanced in order to address substantial traffic and safety
challenges in the Highway 99 corridor that affect the efficient movement of people and goods
within the region. Addressing these challenges will result in a number of economic,
environmental, social and health benefits including:

e Travel time and reliability improvements for all users

e Improvements in local air quality

e Reductions in vehicle collisions and safety risk

e Improvements in access and mobility for local agricultural operations

e Improvements in access to transit, carpooling, and active modes of transportation

e Economic benefits including employment and economic growth

In addition to addressing traffic challenges in the Highway 99 corridor, the Project represents an
opportunity to enhance environmental values that have been affected by previous development
including restoration of Green Slough to its historic alignment and enhancements to habitat in
Deas Slough.

The environmental assessment undertaken for the Project identified other environmental and
socio-community values that may potentially be affected by Project construction and operation.
Where applicable, steps have been taken during Project planning to avoid such effects.
Additional mitigation during Project design, construction, and operation is proposed to address
potential adverse effects. After mitigation implementation, including potential offsetting
strategies and monitoring programs, the Ministry has assessed that Project construction and
operation will not result in significant adverse effects.
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Acronyms and Abbreviations

Term Description

2-D two-dimensional

AADT annual average daily traffic

AANDC Aboriginal Affairs and Northern Development Canada

AAOR average automobile occupancy rate

AAQC Ambient Air Quality Criteria (for Ontario)

AAQO Ambient Air Quality Objectives (for Alberta)

AAWDT annual average weekday traffic

AAWET annual average weekend traffic

ADCP Acoustic Doppler current-profiler

ADT average daily traffic

AENV Alberta Environment

AFB Alex Fraser Bridge

AIR Application Information Requirements

AIS alien invasive species

ALC Agricultural Land Commission

ALR Agricultural Land Reserve

ALRT advanced light rapid transit

AMAR autonomous multi-channel acoustic recorder

AOA archaeological overview assessment

Application App_lication for an Environmental Assessment Certificate under the B.C.
Environmental Assessment Act

AQHI Air Quality Health Index

AQMP air quality management plan

ARB Air Resource Board

ARDSA Agri-Food Regional Development Subsidiary Agreement

ASIR Age-standardized incidence rate

ASMR Age-standardized mortality rate

ATSDR Agency for Toxic Substances and Disease Registry

AWCR Agricultural Waste Control Regulation

B.C. British Columbia

BAM baseline adjustment method
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Term Description

BCEAA British Columbia Environmental Assessment Act
BCHCA British Columbia Heritage Conservation Act
BCMCA British Columbia Marine Conservation Analysis
BCR BC Railway Company Ltd.

BCTC British Columbia Treaty Commission

BCWQG British Columbia Water Quality Guidelines

BEC Biogeoclimatic Ecosystem Classification

BIEAP Burrard Inlet Environmental Action Program
BLIER Base Level Industrial Emission Requirement
BMP best management practices

BNSF Burlington Northern Santa Fe Railway

c/mvk collisions per million vehicle kilometres

CAC criteria air contaminant

CCIP Container Capacity Improvement Program (Port of Vancouver)
CCME Canadian Council of Ministers of the Environment
CDC Conservation Data Centre

CEA Agency Canadian Environmental Assessment Agency
CEAA 2012 Canadian Environmental Assessment Act, 2012
CEMP Construction Environmental Management Plan
CEPA 1999 Canadian Environmental Protection Act, 1999
CEQG Canadian Environmental Quality Guidelines

CF continuous frequency

CH, Methane

CHBDC Canadian Highway Bridge Design Code

CHS Canadian Hydrographic Service

CMD climatic moisture deficit

CMHC Canada Mortgage and Housing Corporation
CMN Community Mapping Network

CN Rail Canadian National Railway

CNG compressed natural gas

CcO carbon monoxide

CO;

carbon dioxide
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Term Description

CO,-e carbon dioxide equivalent

COPC chemicals or contaminants of potential concern
COPD chronic obstructive pulmonary disease
COSEWIC Committee on the Status of Endangered Wildlife in Canada
CPI Consumer Price Index

CRA commercial, recreational, and Aboriginal
CRB concrete roadside barrier

CSA Canadian Standards Association

CSR Contaminated Sites Regulation

CTA Canadian Transportation Agency

CTMP Construction Traffic Management Plan
CWS Canadian Wildlife Service

CzZBB Boundary Bay Airport

dB Decibel

dBA A-weighted decibel

DFO Fisheries and Oceans Canada

DHV design hourly volume

DIEP Delta Irrigation and Enhancement Project
DNA deoxyribonucleic acid

DO dissolved oxygen

DPM diesel particulate matter

DWT dead-weight tonne

EA environmental assessment

EAC Environmental Assessment Certificate
EAO Environmental Assessment Office

EC Environment and Climate Change Canada
eDNA environmental DNA

EIA environmental impact assessment

EIS environmental impact statement

EMME2 bilingual acronym for multimodal equilibrium/equilibre multimodal
EMP environmental management plan

EPH extractable petroleum hydrocarbons
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Term Description

ESA environmentally sensitive area

FAL freshwater aquatic life

FF frequent frequency

FFT fast Fourier transform

FHWA U.S. Federal Highway Administration

FHWG U.S. Fisheries Hydroacoustic Working Group
FISS Fisheries Information Summary System
FPHLCC First Peoples’ Heritage, Language and Culture Council
FPPA Farm Practices Protection Act

FPWGAQ Federal Provincial Working Group on Air Quality
FREMP Fraser River Estuary Management Program
FRL Fraser River Lowland

FRPA Forest and Range Protection Act

FTA U.S. Federal Transit Administration

FTE Full —time equivalent

FWRAM Full Waveform Range-dependent Acoustic Model
GDP gross domestic product

GHG greenhouse gas

GIF ground inspection form

GIS geographic information system

GPS global positioning system

GSC Geological Survey of Canada

GVRD Greater Vancouver Regional District

GWP Global Warming Potential

HA highly annoyed

HC Health Canada

HCA Heritage Conservation Act

HE high likelihood of effect

Hemmera Hemmera Envirochem Inc.

HFC Hydrofluorocarbon

HHRA Human Health Risk Assessment

HIA Health Impact Assessment
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Term Description

HM high magnitude

HOV high-occupancy vehicle

HT hearing threshold

Hz Hertz

IARC International Agency for Research on Cancer

IC intermediate component

IISD International Institute for Sustainable Development
ILRR Integrated Land and Resource Registry

IPCC International Panel for Climate Change

ISCMV Invasive Species Council of Metro Vancouver

ISO International Standardization Organization

1ISQG interim sediment quality guidelines

ITS Intelligent Transportation System

IUCN International Union for Conservation of Nature

KG kilograms

KM kilometres

LAA local assessment area

LFR lower Fraser River

LFV lower Fraser Valley

L, nth percentile exceedance level

LNG liquefied natural gas

LSA local study area

MAFF B.C. Ministry of Agriculture, Food and Fisheries
MAMP Marine Access Management Plan

MARR B.C. Ministry of Aboriginal Relations and Reconciliation
MBCA Migratory Birds Convention Act

MCRD B.C. Ministry of Community and Regional Development
MELP B.C. Ministry of Environment, Lands and Parks
FLNR B.C. Ministry of Forests, Lands and Natural Resource Operations
Ministry B.C. Ministry of Transportation and Infrastructure
MMR Marine Mammal Regulations

MOE B.C. Ministry of Environment
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Term Description

MONM Marine Operations Noise Model

MoTI Ministry of Transportation and Infrastructure
MOVES Motor Vehicle Emissions Simulator

MPDCA British Columbia Marine and Pile Driving Contractors Association
MPOI maximum point of impingement

MRN major road network

MV Metro Vancouver

MWLAP B.C. Ministry of Water, Lands and Parks
N,O nitrous oxide

NAAQS National Ambient Air Quality Standards (U.S.)
NAPS National Air Pollution Surveillance

NEI National Emissions Inventory

NH; Ammonia

NHC Northwest Hydraulic Consultants Ltd.

NM negligible magnitude

NMFS National Marine Fisheries Service (U.S.)

NO nitric oxide

NO, nitrogen dioxide

NOy A generic term for the mono-nitrogen oxides NO and NO;
NPA Navigation Protection Act

NPP Navigation Protection Program

NRC National Research Council Canada

NRC United States National Research Council
NTU nephelometric turbidity units

NWA National Wildlife Area

NWAFC Northwest and Alaska Fisheries Center

O3 Ozone

0] organic carbon

OCP Official Community Plan

OEMP Operations Environmental Management Plan
OLM Ozone Limiting Method

PAH polycyclic aromatic hydrocarbon
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Term Description

PCB polychlorinated biphenal

PCIC Pacific Climate Impacts Consortium

PCR polymerse chain reaction

PEP Provincial Emergency Program

PET potential evapotranspiration

PFCs Perfluorocarbons

PIEVC Public Infrastructure Engineering Vulnerability Committee

PIT Project interaction table

PM particulate matter

PMiq in_halable particulate matter; particulate matter of 10 microns or less in
diameter

PM,s parti_culate mat_ter of 2.5 microns or less in diameter, also referred to as
respirable particulate matter

PSD particle size distribution

PTS permanent threshold shift

PWGSC Public Works and Government Services Canada

PoV Port of Vancouver

PY Person year

QEP Qualified Environmental Professional

gPCA quantitative polymerase chain reaction

QRP qualified registered professional

R.S.B.C. Revised Statute of British Columbia

R.S.C. Revised Statute of Canada

RAA regional assessment area

RFP request for proposal

RFQ request for qualification

RGS Regional Growth Strategy

RISC Resource Inventory Standards Committee

ROW right-of-way

RQ risk quotient

RSA regional study area

RTM Regional Transportation Model

RTS Regional Transportation Strategy
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Term Description

RVP Reid vapour pressure

S.B.C. Statute of British Columbia
S.C. Statute of Canada

SARA Species at Risk Act

SCBC Stewardship Centre for British Columbia
SD standard deviation

SDG Steer Davies Gleave

SE specific effect

SEL sound exposure level

SFs sulphur hexafluoride

SFPR South Fraser Perimeter Road
Sl International System of Units
SL source level

SO, sulphur dioxide

SOG Strait of Georgia

SOx sulphur oxide

SPL sound pressure level

SQG Sediment quality guidelines
SRKW southern resident killer whale
SSP sound speed profile

TC Transport Canada

TDM transportation demand management
TEK Traditional Ecological Knowledge
TEM terrestrial ecosystem mapping
TEU twenty-foot equivalent unit

TK traditional knowledge

TLUS Traditional Land Use Studies
TNM traffic noise model

TOC total organic carbon

TSP total suspended particulates
TSS total suspended solids

TTS temporary threshold shift
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Term Description

TU traditional use

TV Technical Volume

Tunnel George Massey Tunnel

U.S. United States

U.S. EPA United States Environmental Protection Agency
UT™Mm Universal Transverse Mercator geographic coordinate system
VAFFC Vancouver Airport Fuel Facilities Corporation
VvC valued component

VFPA Vancouver Fraser Port Authority

VHT vehicle hours traveled

VKT vehicle kilometres traveled

VLI Visual Landscape Inventory

VOC volatile organic compound

vQ visual quality

vVQC visual quality class

VSC visual sensitivity class

WAL Wakefield Acoustics Ltd.

WARS Wildlife Accident Reporting System

WCEL West Coast Environmental Law

WHO World Health Organization

WMA wildlife management area

WQG water quality guideline

WRAP Western Regional Air Partnership

WRF-NMM Weather Research and Forecasting Nonhydrostatic Mesoscale Model
YVR Vancouver International Airport
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Symbols and Units of Measure

Term Description

3-D three-dimensional

°C degrees Celcius

dS/m deci-Siemens per metre

H hour

Ha hectare

Hz hertz

kg kilogram

kHz kilohertz

km kilometre

km? square kilometres

km/h kilometres per hour

Kts knots

L litre

M metre

m? cubic metre

Min minute

mi millilitre

ms millisecond

ppb parts per billion

ppm parts per million

ppt parts per thousand

rms root-mean-square

S second

¥ micron or micrometre
ug/m? microgram per cubic metre
pPa micropascal (derived pressure unit)
puS/cm microsiemens per centimeter
VkmT vehicle kilometres travelled
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Part A — Introduction

1.0 Overview of Proposed Project and Proponent

Introduction

The British Columbia (B.C.) Ministry of Transportation and Infrastructure (Ministry) is proposing
the George Massey Tunnel Replacement Project (Project) to address current safety and
congestion challenges, meet forecast population and employment growth, and ensure Highway
99 continues to serve regional, provincial, and national transportation needs.

The proposed Project involves replacing the George Massey Tunnel (Tunnel) with a new bridge
spanning the Fraser River South Arm and Deas Island, decommissioning the Tunnel, and
improving Highway 99 between Bridgeport Road in Richmond and Highway 91 in Delta.

The purpose of this section of the Application is to provide information to support the
assessment of the proposed Project, including:

e Information on the Project Proponent.

e The Project purpose and rationale, including overview of key Project drivers.

o Detailed information on key Project elements, including activities to be undertaken to
facilitate construction and operation of the Project.

e Additional Project planning considerations including: overview of the proposed tolling
framework, cost estimates for construction and operations, and business case for the
Project.

e A summary of social, economic and environmental benefits that will result from the
Project.
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Project Proponent

The Project proponent is the B.C. Ministry of Transportation and Infrastructure, and if the Project
is approved, an Environmental Assessment Certificate (EAC) will be awarded to and held by the
Ministry. The Ministry plans transportation networks, provides transportation services and
infrastructure, develops and implements transportation policies, and administers related acts
and regulations. The Ministry opens up B.C. through innovative, forward-thinking strategies that
move people and goods safely, and fuel the provincial economy. Improvement of vital
infrastructure is a key goal, along with enhancing the competitiveness of B.C.’s transportation
industries, reducing transportation-related greenhouse gas emissions and providing B.C. with a
safe and reliable highway system.

Name of Proponent: B.C. Ministry of Transportation and Infrastructure

Primary Contact: Geoff Freer

Title: Executive Project Director

Address: 2030 — 11662 Steveston Highway
Richmond, B.C. V7A 1N6

Telephone: 1-855-562-7739

Email: masseytunnel@gov.bc.ca

Project Website: https://engage.gov.bc.ca/masseytunnel/

An environmental assessment team developed this Application for an EAC under the B.C.
Environmental Assessment Act, led by the following team members:

e Malcolm Smith, Environmental Director

e Bindu Chembrakkalathil, Environmental Assessment Manager

Technical information within this Application has been developed with the input of discipline
leads with expertise in relevant disciplines as summarized in Table 1-1.
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Table 1-1 Environmental Assessment Discipline Leads
Application | Responsible Team Member and Role on Project/Area of
Section Number | Qualifications Technical Expertise
2.0, 11.0 | Pamela Ryan, B.Com. (TLOG) gggir:lggﬁzﬂﬁg;oannd
4.1 | Matt Gellis, P.Eng. “Rﬂi;’f;hHo?’f;;'ogy and
42,71 | Doug Bright, Ph.D., R.P.Bio., P.Biol. g‘dg‘lﬁ;‘ :nedagréjirr‘r‘]’emater
4.3 | Alex MacGillivray, M.Sc. Underwater Noise
4.4 | Jim Roberts, R.P.Bio. Fish and Aquatics
4.5 | Jared Hobbs, M.Sc., R.P.Bio. At Risk Amphibians
4.6 | Sonya Meier, M.Sc., R.P.Bio. Marine Mammals
4.7, 4.8 | Charlie Palmer, M.Sc., P.Biol., R.P.Bio. Vegetation and Wildlife
4.9 | Alex Schutte, B.Sc. Air Quality
4.10 | Clair Wakefield, M.A.Sc., P. Eng. Atmospheric Noise
5.1 | Neil Valsangkar, M.Sc., P. Eng. Traffic
5.2 | Joost Meyboom, Dr.sc.tech., P.Eng. Marine Use
5.3 | Ruth Hardy, M.Sc., P.Ag. Land Use
5.4 | Hugh Hamilton, Ph.D., P.Ag. Agriculture
5.5 | Warren Nimchuck, RPF, B.Sc. Visual Resources
6.1 | Andrew Mason, MA, RPCA Heritage Resources
7.0 | Doug Bright, PhD, R.P.Bio., P. Biol. Health
10.1.2 | Jemma Scoble, M.A.Sc. Aboriginal Consultation
10.1 (except10.1.2)
10.2 | Monica Karpiak, M.A., RPCA Traditional Use/Aboriginal

10.3

Interests
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1.1 Description of Proposed Project
111 Project Purpose

Located on the Highway 99 corridor, the Tunnel is an important link in the regional and
provincial transportation system, carrying an average of 80,000 vehicles each day. It is a vital
people and goods movement route that fuels our national, provincial, and regional economies
and a key access point for businesses in City of Richmond (Richmond), City of Surrey (Surrey),
Corporation of Delta (Delta), and Tsawwassen First Nation.

The Tunnel provides an essential link between the municipalities of Delta and Richmond, and
connects to key gateways such as Vancouver International Airport (YVR), Peace Arch and
Pacific Canada-U.S. border crossings, BC Ferries Tsawwassen terminal, Deltaport, and
Boundary Bay Airport.

Figure 1.1-1 provides an overview of the general Project alignment within the Lower Mainland.
Figure 10.1-1 in Section 10 presents a summary of Halkomelem place names, in the vicinity of
the Project.
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Figure 1.1-1 Project Context Map

Since the Tunnel opened in 1959, greater Vancouver’s population and economy have grown,
and its population is forecast to continue to increase by more than one million people over the
next 30 years. Without improvements to this crossing, economic growth and regional liveability
will be constrained by congestion and increasing travel times for commuters, goods movers,
commercial and other traffic.

With growing concerns about safety and traffic congestion in and near the Tunnel, in 2012 the
Government of B.C. commenced a study of options to address these issues.

An extensive public and stakeholder consultation process in the fall of 2012 (Phase 1) and
spring of 2013 (Phase 2) informed the development of six key Project goals:

o Improve safety: Improve traffic and seismic safety, as well as emergency-response
capabilities.

¢ Reduce congestion: Improve travel times and reliability for all users.
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e Support trade and commerce: Improve access to local businesses and gateway
facilities and improve travel time reliability for goods movers and service providers.

e Support increased transit on the Highway 99 corridor: Provide dedicated
transit/high-occupancy vehicle (HOV) lanes on the new bridge will improve travel time
reliability and add capacity for long-term transit improvements.

e Support options for pedestrians and cyclists: Provide multi-use pathways on the new
bridge to connect cycling and pedestrian corridors in Richmond and Delta.

¢ Enhance the environment: Enhance the environment under the new bridge and in the
Project right-of-way (ROW) on Deas Island.

Based on the Ministry’s mandate, technical analysis and results of consultations, a new bridge
to replace the Tunnel emerged as the preferred solution, and in September 2013, was carried
forward for development.

The Project is strategically important not only to assist in fulfilling the Ministry’s mandate, but
also to support the mandates and objectives of many other transportation agencies. These
include local, regional and national/international bodies with responsibilities in transit, air,
marine, rail, road and inter-modal operations, with respect to both passenger traffic and goods
movement.

The Project has been developed in consideration of national, provincial, regional and local
economic, transportation and land use plans, including the following:

National Plans

o Asia-Pacific Gateway and Corridor Initiative (2006)

e Building Canada plan (2007)

e Economic Action Plan (2014)

e Port 2050 (2010) Port Metro Vancouver’s Land Use Plan Update (2014)

Provincial Plans

o Pacific Gateway Transportation Strategy (2012-2020)
o BC Jobs Plan (2011)

¢ B.C. on the Move: A 10-Year Transportation Plan, Government of British Columbia,
2015

Regional Plans

e Metro Vancouver's Regional Growth Strategy(2011)
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e TransLink's Regional Transportation Strategy (2013)
e Corporation of Delta’s Official Community Plan (2012)
o City of Richmond’s Official Community Plan (2012)

e City of Surrey’s Official Community Plan (2013)

o City of White Rock’s Official Community Plan (2008)

e Tsawwassen First Nation’s Land Use Plan (2009)

11.2 Project Development History

The need for added capacity at the George Massey Tunnel crossing has been identified a
number of times over past decades and numerous technical and planning studies that have
informed the development of the proposed Project have been undertaken during this period.
The purpose of this section is to provide an overview of recent, as well as historic technical and
planning work that has been considered in the development of the proposed Project. All of the
documents noted below, plus an extensive list of additional technical and planning documents,
can be found at www.masseytunnel.ca.

As early as 1989, the Freedom to Move plan developed by the Greater Vancouver
Transportation Task Force (1989) recommended that the Tunnel be expanded by 2001 in order
to address congestion issues and improve the regional transportation network. Building on this,
in 1991 the Ministry of Transportation commissioned the George Massey Tunnel Expansion
Planning Study (Ward Consulting Group 1991) which explored five options and recommended
new tunnel capacity at the existing crossing for the short term, and a new 72nd Street/No. 8
Road crossing for the long term.

In 1993, A Long-Range Transportation Plan for Greater Vancouver: Transport 2021 Report
(Greater Vancouver Regional District 1993) that was developed in support of developing the
Livable Region Strategic Plan (Greater Vancouver Regional District 1999), identified the need
for additional capacity across the north and south arms of the Fraser River. Following the
Transport 2021 report, in 1995 the Ministry of Transportation commissioned the Fraser River
North and South Arm Crossing Study (Reid Crowther and Partners Ltd. and Ward Consulting
Group 1995) which considered 12 options including expanding the Oak Street Bridge to five
lanes, adding a new tube at the existing George Massey Tunnel, upgrading Highway 99
between Highway 17 and the Oak Street Bridge, and constructing a new crossing at Tree Island
between Highway 91 in Richmond and Marine Way in Burnaby.

The various concepts presented in both the 1991 and 1995 studies, in addition to technical work
to address seismic challenges associated with the Tunnel and studies supporting rapid bus and
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HOV improvements on the Highway 99 corridor between 2008 and 2011, informed the
development of the conceptual design presented in Section 16.1 Reference Concept.

In its provincial transportation strategy, “B.C. on the Move” (March 2015), the Ministry has
confirmed the Project as a Priority for Action to improve highway safety, capacity and reliability —
addressing one of the region’s worst congestion points.

In the context of recent work to support the planning of the George Massey Tunnel
Replacement Project, a range of technical and planning studies were conducted between 2012
and 2015. These studies cover a range of areas and disciplines including geotechnical, costing,
project risk, procurement and traffic studies. Summaries of key studies undertaken are provided
below.

1.1.21 Traffic Studies
George Massey Tunnel Replacement Project Analysis of OD Survey Data

This report documents the methodology and findings of the Origin-Destination (OD) surveys
conducted in October and November, 2013 (Delcan 2015a).

George Massey Tunnel Replacement Project Analysis of OD Survey Data Fall 2014

This report documents the methodology and findings of the OD surveys conducted in October
and November, 2014 (Delcan 2015b).

George Massey Tunnel Replacement Project Collision Data Analysis

The purpose of this document is to outline the methodologies and assumptions used in the
analysis, and present the findings (Delcan 2015c).

George Massey Tunnel Replacement Project Traffic Data Collection Report Fall 2014

This report summarizes data collected during October of 2014. The report builds on and
complements initial data collection activities that were conducted during the summer and fall of
2013, spring of 2014, and summer of 2014 (B.C. MOTI 2015a).
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George Massey Tunnel Replacement Project Traffic Data Collection Report Spring 2014

This report documents the traffic data collected in April, 2014 on Highways 99, 91, 17, 17A and
10. The information includes: vehicle count data (from permanent count stations; short count
stations; manual counts; and, tube counts); vehicle occupancy survey data; and, corridor travel
times. The report builds on the initial data collection activities that were conducted during fall
and summer 2013 (B.C. MOTI 2015b).

George Massey Tunnel Replacement Project Traffic Data Collection Report Summer 2014

This report documents the traffic data collected in August, 2014 on Highways 99, 91, 17, 17A
and 10. The information includes: vehicle count data (from permanent count stations; short
count stations; manual counts; and, tube counts); vehicle queue observations; and, corridor
travel times. The report builds on initial data collection activities that were conducted during the
summer fall of 2013 and spring of 2014 (B.C. MOTI 2015c).

George Massey Tunnel Replacement Project Traffic Data Collection Report Summer &
Fall 2013

This report documents the traffic surveys completed and vehicle count data collected in August,
October and November, 2013 on Highways 99, 91, 17, and 10. The information includes: traffic
count data (from permanent count stations; short count stations; manual counts; signal
controllers; and, tube counts); origin-destination survey data; vehicle queue observations;
vehicle occupancy survey data; corridor travel times; transit ridership survey data; bike shuttle
counts; and collision data. The purpose of this report is to document the planning and
assumptions involved with each traffic data collection activity and consolidate and organize the
data collected by the traffic data collection program (B.C. MOTI 2015d).

George Massey Tunnel Replacement Project Traffic Data Overview

The purpose of this report is to provide an overview of the traffic information collected and the
assessment undertaken to support the development of the George Massey Tunnel
Replacement Project. It also serves as a technical reference document through the inclusion of
appendices with facts, figures, and records of source documentation (B.C. MOTI 2015e).
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1.1.2.2 Planning Studies
George Massey Tunnel Replacement Project Business Case

This study establishes the need for improvements and how the Project will contribute to the
objectives and strategies to improve transportation infrastructure in Metro Vancouver (B.C.
MOTI 2015f).

Capital Cost Estimate Report George Massey Tunnel Replacement Project

This report details the conceptual capital cost estimate for the Project, including design &
construction, bid development, owner’s costs, IDC, contingency, and risk (B.C. MOTI 2015g).

Massey Tunnel Financial Model

This report summarizes inputs to the financial modelling for value for money comparison of the
Design Build and Design Build Finance Operate Maintain Rehabilitate delivery models (B.C.
MOTI 2015h).

Operations, Maintenance and Rehabilitation Base Cost Estimate Report George Massey
Tunnel Replacement Project

This report provides an assessment of costs for operational maintenance and rehabilitation
services anticipated over both the operating term and service life including assumptions relating
to: service life, tolling operations, inflation and contingency (B.C. MOTI 2015/).

Procurement Options Report George Massey Tunnel Replacement Project: Identification
and Assessment of Procurement Options for Detailed Business Case Analysis

This analysis identifies procurement alternatives for the Project and narrows to two preferred
options (a traditional Design Build and a Design Build Finance Operate Maintain Rehabilitate
partnership model), for input to detailed analysis in the Business Case (B.C. MOTI 2015j).

George Massey Tunnel Replacement Project Risk Report

This report documents the risk assessment process for the Project including: overview of
approach, risk identification and allocation between Province and Contractor, risk management
strategies, assessment and quantification methodology for input to Business Case (B.C. MOTI
2015k).

1.1-10



George Massey Tunnel Replacement Project — PART A
OVERVIEW OF PROPOSED PROJECT PROPONENT DESCRIPTION

George Massey Tunnel Replacement Project Evaluation of Crossing Scenarios

This report evaluates five potential crossing scenarios for the Project as identified in “Planning
for the Future Phase 2: Exploring the Options Consultation Discussion Guide” (B.C. MOTI
2013). This report identifies “New Replacement Bridge on Highway 99 corridor” as the preferred
solution (MMK Consulting Inc. 2014).

George Massey Tunnel Replacement Project Conceptual Highway and Interchange
Design Summary Report

The purpose of this report is to document the basis for the conceptual designs of the five
potential crossing scenarios, the assumptions made, the work completed and resulting findings,
and any key actions required for future design development of the concepts (CH2M Hill Canada
Limited 2014).

1.1.23 Geotechnical Studies
Basic Field Data Report George Massey Tunnel Replacement

This report presents the basic results of a geotechnical site investigation program conducted
from January 15th to May 29th, 2014 at the George Massey Tunnel. The program consisted of
18 Cone Penetration Tests (CPT), 34 Seismic Cone Penetration Tests (SCPT), and one
Downhole Seismic Test (DHS) (ConeTec Investigations Ltd. 2014a).

Downhole Seismic Field Data Report George Massey Tunnel Replacement Project

This document contains the test data for downhole seismic testing (ConeTec Investigations Ltd.
2014b).

Geotechnical Data Report George Massey Tunnel Replacement Project

This report documents the results of a geotechnical investigation carried out between November
2013 and January 2014, which included a site description, project description, geotechnical
scope of work, review of available information, and results of a geotechnical investigation. The
data collected from two boreholes drilled near the north and south tunnel portals (Golder
Associates Ltd. 2014a).

1.1-11
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Geotechnical Data Report - Highway 99 and Interchanges George Massey Tunnel
Replacement Project

This report documents the results of the geotechnical investigation carried out along the existing
Highway 99 corridor between Westminster Highway in Richmond and Highway 17A in Delta,
BC, during January and February, 2015 (Golder Associates Ltd. 2015a).

Geotechnical Data Report - Steveston Highway Interchange and Green Slough George
Massey Tunnel Replacement Project

This report documents the results of the geotechnical investigation carried out along the existing
Highway 99 corridor between Steveston Highway in Richmond and River Road at Green Slough
in Delta, BC, during September and October, 2015 (Golder Associates Ltd. 2015b).

Geotechnical Data Report - Test Pile Site George Massey Tunnel Replacement Project

This report presents the results of a geotechnical investigation and laboratory testing at the
proposed test pile location adjacent to the existing south portal of the George Massey Tunnel on
the east side of Highway 99 in January 2015 (Golder Associates Ltd. 2015c).

Supplemental Geotechnical Laboratory Testing George Massey Tunnel Replacement
Project, Richmond & Delta, BC

This document provides the results of supplemental laboratory testing carried out on samples
collected during geotechnical investigation, between November 2013 and January 2014 (report
dated April 2014) (Golder Associates Ltd. 2014b).

113 Project Rationale

The following section provides an overview of the key drivers that support the rationale for the
Project, including: importance of the Tunnel in the regional transportation network, historic
trends in population and traffic growth on the Highway 99 corridor, current conditions including
congestion, future regional growth in population and traffic demand, and public support that has
been identified through Project consultation and engagement.

1.1.3.1 Importance of the Tunnel

The Tunnel provides the main road connection between the municipalities of Delta and
Richmond, and Highway 99 is the primary travel route between Delta, Surrey, White Rock, and
Tsawwassen First Nation to the south, and Richmond and Vancouver to the north. In its current
configuration, the Tunnel serves a wide range of users, including auto and transit commuters
and other local traffic, light and heavy commercial truck traffic, travellers to and from the U.S.,
and other visitors to the region.

1.1-12
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Highway 99 and the Tunnel serve as a key link to several major international transportation
gateways, including the Deltaport container terminal at Roberts Bank, Vancouver International
Airport (YVR), and the Pacific Highway and Douglas (Peace Arch) Canada-U.S. border
crossings leading to and from the U.S. interstate highway system. The Tunnel also provides a
key connection to BC Ferries services between Tsawwassen, Vancouver Island and the
Southern Gulf Islands, and a highway link to Boundary Bay Regional Airport.

1.1.3.2 Historic Population and Traffic Trends

Highway 99 communities adjacent to the Tunnel have experienced strong population growth for
decades. As illustrated in Figure 1.1-2 below, the combined population of Richmond, Surrey,
Delta, and White Rock doubled between 1986 and 2011, from 400,000 to 800,000.

Historic Census Population
of Highway 99 Corridor Communitiies

900,000

800 000 +2 6%yr
200,000 +1_8%yr
800,000
500,000
400,000
300,000
200,000
100,000

19686 1991 1996 2001 2006 2011
Mote: Highway 98 comdor communitiesinclude Delta, Richmond, Sumey and White Rock

Figure 1.1-2 Historic Census Population of Highway 99 Corridor Communities
(Statistics Canada 2016)

To help serve greater Vancouver’s growing population, the six-lane Alex Fraser Bridge opened
upstream from the Tunnel in 1986. This bridge and the Highway 91 corridor have provided a
similar-distance alternate route for the significant portion of traffic travelling between South
Surrey/White Rock and much of Vancouver, Burnaby, and Richmond.

1.1-13
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The opening of the Alex Fraser Bridge initially led to some congestion relief at the Tunnel;
however, traffic levels at the Tunnel continued to grow with population and employment,
reaching a daily average of 80,000 vehicles by the early 1990s, resulting in major morning and
afternoon congestion periods in both directions.

From the early 1990s to the early 2010s, the Alex Fraser Bridge absorbed virtually all of the
growth in Richmond and Delta cross-river traffic realizing steadily increased volumes while
volume trends at the Tunnel generally remained flat. For the two crossings combined, the
average traffic growth rate between 2003 and 2013 was 0.64 % per year. Figure 1.1-3 presents
historic annual average daily traffic volumes from 1989 to 2013.

Historic Annual Average Daily Traffic
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Figure 1.1-3 Historic Annual Average Daily Traffic (B.C. MOTI 2015a)
1.1.3.3 Current Congestion Patterns at the Tunnel and at the Alex Fraser Bridge

During the morning and afternoon rush periods, drivers using the Tunnel experience substantial
congestion in both directions. For the three lanes of northbound morning and southbound
afternoon traffic, the average peak delay time is eight minutes northbound in the morning, in
addition to eight minutes southbound in the afternoon, for a daily total of 16 minutes. For the
single lane of counter flow traffic, peak traffic delay times are even higher: eight minutes
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southbound in the morning, in addition to 18 minutes northbound in the afternoon, for a daily
total of 26 minutes. When there is a crash or vehicle breakdown, these queues, and resulting
delay times, can be much longer.

Traffic volumes also approach capacity during regular two-lane operations on weekdays and on
weekends, where even a minor traffic incident can lead to substantial congestion delays.
Holiday weekends are particularly congested, with highly variable and unpredictable travel
times.

With the Alex Fraser Bridge absorbing most of the demand, its traffic levels have grown
substantially over the past two decades. This bridge is now at capacity in rush hour, with limited
ability to accommodate additional traffic volumes. Congestion delays for morning northbound
and afternoon southbound traffic are now greater at Alex Fraser Bridge than at the Tunnel,
especially for morning northbound traffic.

The following two graphs (Figure 1.1-4 and Figure 1.1-5) illustrate northbound and southbound
weekday congestion patterns, by time of day, at the Tunnel and the Alex Fraser Bridge.
Section 5.1 Traffic provides a detailed description of current and future traffic conditions in the
Project area.

Northbound (Oct-2013, T-W-Th Average)
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Figure 1.1-4 Northbound Highway 99 and Highway 91 Traffic Delay Time (2013) (B.C.
MOTI 2016)
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Southbound (Oct-2013, T-W-Th Average)
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Figure 1.1-5 Southbound Highway 99 and Highway 91 Traffic Delay Time (2013) (B.C.
MOTI 2016)

Future increases in cross-river traffic volumes are forecast at both the Tunnel and the Alex
Fraser Bridge, and will result in increasing congestion at both locations. As with current
conditions within the corridor, the nature of such congestion is variable and unpredictable
throughout the day.

1.1.34 Future Growth in Population and Traffic Volumes

The Greater Vancouver Regional District (Metro Vancouver) regional growth strategy Metro
2040: Shaping our Future (Metro 2040) projects an increase of more than 60 per cent from 2006
numbers in population and employment in Richmond, Surrey, and Delta by 2041, representing
an average annual growth rate of more than 1.4 per cent per year (Metro Vancouver 2015).

With respect to future traffic volumes, forecasts based on TransLink’s Regional Transportation
Model (RTM) (2013) predict that under continued Tunnel operation, daily traffic volumes at the
Tunnel will increase from 79,000 to 97,000 between 2013 and 2045, which represents an
average growth rate of 0.64 per cent per year. This forecast traffic growth rate, while less than
half of the projected population growth rate, is consistent with the actual growth in combined
Tunnel and Alex Fraser Bridge traffic between 2003 and 2013 (see Table 1.1-1 below).

1.1-16
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Table 1.1-1 Projected Population, Employment, and Traffic Growth
Projected Growth Censu§e$2:: Target Year AnnuaIA C‘;’f;\?v%ﬁ
Population and Employment ' 2006 2041
Population 714,400 1,203,000 1.50%
Employment 335,240 558,800 1.47%
George Massey Traffic Growth 2013 2045
Annual Average Daily Traffic (AADT) 2 79,000 97,000 0.64%
Note: T For Richmond, Delta, Tsawwassen, Surrey, and White Rock.

% Source: Metro Vancouver’s Regional Growth Strategy (2015)

1.1.35 Future Travel Time Delays under Continued Tunnel Operation

As indicated in Figure 1.1-4 and Figure 1.1-5 above, one-way travel time delays averaging
eight to 18 minutes are routinely experienced in both directions, during both the morning and
afternoon peak periods. Peak period round-trips delay times are currently 16 to 26 minutes,
depending on direction.

Looking ahead, given the current high levels of congestion at the Tunnel, even the RTM-
predicted moderate annual traffic growth rate will result in significant increases in future
congestion levels.

Based on a detailed analysis of current and forecast traffic patterns, and assuming 0.6 per cent
average annual traffic growth, round-trip delay times for peak-period travellers under continued
Tunnel operation are forecast to increase to between 27 to 39 minutes (depending on direction)
in 2021, and 99 to105 minutes in 2045 (Table 1.1-2).

Table 1.1-2 Current and Future Weekday Congestion Delays under Continued
Tunnel Operation

Weekday Congestion Delays
Traffic Direction 2013 2021 2045

Peak direction delays (3 lanes)
Northbound AM weekdays 8 min. 11 min. 32 min.
Southbound PM weekdays 8 min. 16 min. 67 min.
Combined 16 min. 27 min. 99 min.

Counterflow delays (1 lane)

Southbound AM weekdays 8 min. 16 min. 41 min.
Northbound PM weekdays 18 min. 23 min. 64 min.
Combined 26 min. 39 min. 105 min.
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George Massey Tunnel Replacement Project — PART A
OVERVIEW OF PROPOSED PROJECT PROPONENT DESCRIPTION

1.1.3.6 Public Support for Replacing the Existing Tunnel

The Ministry’s public consultation programs in 2012 and 2013 (Section 11 Public
Consultation) confirmed strong support for relieving traffic congestion with a new bridge on the
existing Highway 99 corridor as soon as possible.

Further details on the rationale for the Project, and the strong levels of public support for it, are
contained in the results of public consultation programs, and Project Definition Report (B.C.
MOTI 2015a), as posted on the George Massey Tunnel Replacement Project website at
www.masseytunnel.ca.

1.1.3.7 Tunnel Decommissioning

When the new bridge is open to traffic, the Tunnel will be decommissioned and the four in-
stream segments removed to:

o Eliminate future risk of damage to the new bridge and impact to shipping associated with
significant seismic activity;

e Meet Ministry best practice regarding management of obsolete infrastructure; and,

e Provide opportunities to restore important Fraser River habitat.

Removing the in-stream segments of the Tunnel addresses the risks that an earthquake may
cause the Tunnel to shift, creating an obstruction in the shipping channel and/or damaging the
Fraser River shoreline. Given the importance of the Fraser River as a transportation corridor
that supports the national and provincial economies and as a diverse marine ecosystem, the
impact of such an occurrence would be significant. As such, leaving the in-stream segments in
place presents a long-term liability to the Province.

Removing in-stream Tunnel elements concurrent with the Project also represents the least cost
alternative — it would be significantly more expensive and risky to undertake this work at some
later date in the future, should it be deemed necessary.

Additionally, obsolete infrastructure degrades over time, so it is standard practice to remove
redundant facilities and man-made materials when new infrastructure replaces it. Removing the
in-stream segments of the Tunnel will return the river bottom to its natural condition. This also
provides the opportunity to backfill the south portal, reconnect the two sides of Deas Island that
are currently bisected by the Highway 99 roadway, and re-establish riparian habitat in this area.
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114

Project Location

The Project is located within the Highway 99 corridor in B.C.’s lower mainland (49° 07'18.36" N
and 123° 04'32.32" W) (Figure 1.1-6).

The northern extent of the Project is the Bridgeport Road interchange in Richmond. The Project

alignment then continues south along the Highway 99 corridor to the new bridge crossing over
the Fraser River South Arm. South of the new bridge, the Project continues along the Highway

99 corridor to the Highway 91 interchange in Delta. Federal land in proximity to the Project
alignment includes the following:

Sea Island Indian Reserve No. 3, approximately two kilometres west of the Project .
Musqueam Indian Reserve No. 4, approximately five kilometres northwest of the Project.
Semiahmoo Indian Reserve, approximately 12 kilometres southeast of the Project .

Alaksen National Wildlife Area and George C. Reifel Migratory Bird Sanctuary, which
overlaps the Alaksen National Wildlife Area, located approximately seven kilometres
west of the Project.

Department of National Defense, less than one kilometre from the Project.
Fraser Wharves, managed by the VFPA, is located adjacent to the Project.

Submerged land in the Fraser River North and Middle Arms, the portion of submerged
land under the Fraser River west of Tilbury Island and several parcels of foreshore and
upland areas in Richmond and Delta.
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1.1.4.1 Adjacent Land Use

Land use in areas adjacent to the Highway 99 corridor in Richmond and Delta, in the Newton
Area of Surrey, and in the far west and far east portions of Highway 99 through South Surrey is
predominantly agricultural. Most of the agricultural land adjacent to the highway falls within the
provincial Agricultural Land Reserve.

Along the Project alignment, Highway 99 provides access to, and supports the following:

e Agricultural lands.

e Municipal properties used for local and regional transportation, public services, and
educational institutions.

e Parks and recreation.
¢ Single- and multi-unit residences.
e Religious institutions.

e Retail and commercial/industrial (light and heavy) facilities.

The new bridge will span the Fraser River South Arm and Deas Slough, which are used for
commercial, recreational and Aboriginal fishing, port activities, and commercial and recreational
marine purposes.

Deas Island Regional Park, located on either side of the Project alignment along the south
approach to the Tunnel, provides recreational opportunities including walking trails, picnic areas,
and access to recreational boating along Deas Slough.

The Tsawwassen First Nation is located approximately six kilometres southwest of the Project
alignment, adjacent to Roberts Bank, between the BC Ferries Tsawwassen Terminal and
Deltaport.

1.1.4.2 Land Ownership and Management

The Project is generally within Ministry ROW, including land that is under water, with Vancouver
Fraser Port Authority (VFPA) having navigational jurisdiction in the Fraser River. Metro
Vancouver owns Deas Island Regional Park, located immediately outside the Project alignment
on Deas Island.
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The following legislation apply to the use and management of lands within the Project
alignment:

e Canada Marine Act, S.C. 1998, c. 10, which establishes VFPA’s navigation jurisdiction
within the Fraser River.

e B.C.Land Act, R.S.B.C. 1996, c. 245, which governs the disposition of provincial Crown
land.

e B.C. Agricultural Land Commission Act, S.B.C. 2002, c. 36, which establishes the
provincial Agricultural Land Reserve (ALR) and permitted uses within the ALR

e B.C. Community Charter and Local Government Act, R.S.B.C. 1996, c. 323, which
establishes the authority for local government planning bylaws

o B.C. Wildlife Act, R.S.B.C. 1996, c. 488, which establishes Wildlife Management Areas
(WMAs) for conservation purposes

Land use interactions and potential effects on land use are discussed in Section 5.3 of the
Application. The Project is sited largely on provincial Crown land within Richmond and Delta,
and straddling the Fraser River South Arm. The maijority of the proposed works are located
within the highway ROW; however, small portions of land in Delta and Richmond adjacent to
the ROW will be required for the Project. Land Ownership is described in more detail in
Section 5.3 Land Use and shown on Figure 5.3-3.

Land within Richmond, Delta, and Surrey is owned by federal, provincial, or local governments;
First Nations; or is privately held. The federal government owns the submerged land in the
Fraser River North and Middle Arms, the portion of submerged land under the Fraser River west
of Tilbury Island, and several parcels of foreshore and upland areas in Richmond and Delta.
The Province owns submerged land in the Fraser River South Arm east of Tilbury Island, and
the submerged land within the Project alignment. The Province manages tenures for uses
within this area. Outside of the Highway 99 ROW, the Province owns some upland parcels and
submerged lands adjacent to the Project alignment. Metro Vancouver owns Deas Island
Regional Park, which is situated on both sides of the south approach to the Tunnel. Richmond
owns three parcels and Delta owns several parcels adjacent to the ROW.

Provincial land holdings within the vicinity of the Project include the BC Ferries fleet
maintenance facility (Deas Pacific Marine) in south Richmond, portions of the South Arm
Marshes Wildlife Management Area (WMA), and smaller parcels in upland areas of Delta.
Ownership of the Burns Bog Ecological Conservancy Area is shared between the Province and
a partnership between Metro Vancouver and Delta. The City of Vancouver owns the Vancouver
Landfill, situated between Highway 99 and the southwest corner of Burns Bog. Delta owns the
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land base for the Boundary Bay Airport, and several parks and recreational corridors. Richmond
and Delta own the land base for their respective arterial and local roads, community centres,
and public works facilities. The remainder of land, which includes a Canadian National (CN) rail
corridor in Richmond and a Burlington Northern Santa Fe rail corridor in Delta, is privately
owned.

Tsawwassen First Nation Lands, as defined by the Tsawwassen First Nation Final Agreement
(2009), are located approximately six kilometres southwest of the Project alignment, adjacent to
Roberts Bank. Musqueam Indian Reserve No. 4 is located approximately five kilometres
northwest of the Project alignment. Information on First Nation Treaty lands and Indian
Reserves is provided in Section 10 Aboriginal Consultation.

Support structures for the new bridge will be installed on Deas Island and adjacent to Deas
Slough within the Highway 99 corridor, outside of Deas Island Regional Park and the main
channel of the south arm of the Fraser River. In Richmond, just south of Rice Mill Road,
Highway 99 crosses the CN rail line, which is private land. The Project does not overlap federal
lands, First Nation Reserves, or federal or provincial parks or Protected Areas.

1.1.4.3 Asserted Traditional Territories and Treaty Nation Territories

As shown in Figure 1.1-7, the Project is entirely or partially located within the following
Aboriginal Groups’ asserted traditional territories, and/or Treaty Nation territories:

o Cowichan Tribes

o Halalt First Nation

o Katzie First Nation

o Kwantlen First Nation

o Lake Cowichan First Nation
e Lyackson First Nation

e Musqueam Indian Band

e People of the River Referrals Office
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Penelakut Tribe

= Hwlitsum'
e Semiahmoo First Nation
e Stz'uminus First Nation
e Squamish Nation
e Tsawwassen First Nation

o Tsleil-Waututh Nation

Further detail on the location of the Project in relation to traditional territories and Treaty Nation
territories is provided in Section 10.0 Aboriginal Consultation.

' This reference to the Hwlitsum is not intended to signify any change in the position that the Province may have
taken in other contexts in relation to the duty to consult with this group.
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1.1.5 Project Phases and Schedule

The Ministry developed the draft conceptual design for the Project between 2013 and 2015.
If an EAC is awarded for the Project, the Ministry intends to start Project construction in 2017,
with the new bridge opening in 2022, followed by Tunnel decommissioning.

Maijor elements of the Project schedule are shown in Table 1.1-3. A description of Project
activities during the site preparation, construction, and operation and maintenance phases of
the Project is provided in Section 1.1.8.

The Project is intended as a permanent component of the regional and provincial transportation
system, with a 100-year service life for the new bridge. There are no plans to decommission any
new Project components in the foreseeable future.

Table 1.1-3 Project Schedule from Draft Conceptual Design to Completion
Project Phase and Stage Proposed Schedule
Pre-Construction and Site Preparation
EAC Application and Regulatory Review 2016
Anticipated EA certification Early 2017
Procurement 2016 — 2017
Site Preparation 2017
Construction
Construction of Project components 2017 — 2022
Tunnel decommissioning Following opening of the new bridge in 2022
Operation
Operation and Maintenance Ongoing from 2022

1.1.6 Key Project Components

The Project involves constructing a clear span bridge over the Fraser River, highway
improvements along Highway 99 from Bridgeport Road in Richmond to Highway 91 in Delta,
including improved drainage infrastructure and overpass replacements, replacing three
interchanges, incorporating new transit and HOV facilities, providing connections to the
municipal cycling/pedestrian path network and decommissioning the Tunnel.
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Once commissioned, the Project will become part of the provincial highway system. The
Ministry will select a contractor to provide products and services associated with the

management, planning, and delivery of construction, operation, maintenance, and rehabilitation
activities in accordance with defined Performance Measures.

The Project scope, divided into four sections, is detailed in the Reference Concept included in
Section 16.1, drawings EA-H-1001 to EA-H-1015, and summarized below.

Section 1 — Bridgeport Road to Westminster Highway

Construct a dedicated transit road under the Oak Street Bridge between Van Horne Way
and Bridgeport Road.

Provide a dedicated transit connection between Bridgeport Road and Highway 99 along
Bridgeport Road and Sea Island Way, connecting to the transit/HOV lanes on Highway
99.

Match to existing Highway 99 laning at the south abutment of the Oak Street Bridge.

Construct two new median transit/HOV lanes between Bridgeport Road and
Westminster Highway including replacing Cambie Road underpass Shell Road overpass
and the Highway 91 westbound to Highway 99 southbound ramp bridge.

Construct a median barrier on Highway 99 for traffic safety and to support mid-island
flood protection in the City of Richmond.

Improve drainage along Highway 99 including provisions to manage water flow rates,
water levels and water quality.

Replace the Westminster Highway interchange to accommodate all existing connections
and improve cyclist/pedestrian connectivity across Highway 99.

Section 2 — Westminster Highway to Steveston Highway

Widen Highway 99 to allow for two new dedicated median transit/HOV lanes and four
general purpose lanes in each direction between Westminster Highway and Steveston
Highway including replacing the Blundell Road underpass.

Upgrade the median barrier on Highway 99 for traffic safety and to support mid-island
flood protection in the City of Richmond.

Improve drainage along Highway 99 including provisions to manage water flow rates,
water levels and water quality.

Replace the Steveston Highway interchange to accommodate all existing traffic
movements and provide a new direct connection between Rice Mill Road and Highway
99 to help alleviate congestion at the Steveston Highway/No. 5 Road intersection.
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Provide an integrated median transit/HOV lane transit stop in the Steveston Interchange
with connections to bus service on Steveston Highway including safe and convenient
walkways, stairs and elevators for pedestrians and cyclists to access the transit stops.

Provide multi-use pathways at the Steveston Highway interchange for east-west access
across Highway 99, north-south access to Rice Mill Road and access to the multi-use
pathways on the new bridge.

Section 3 — Steveston Highway to Highway 17A

Widen Highway 99 to allow for two new dedicated median transit/HOV lanes and four
general purpose lanes in each direction between Steveston Highway and Highway 17A.

Construct a new 10-lane bridge with a clear span over the Fraser River and multi-use
pathways for cyclists and pedestrians. The new bridge will be built to accommodate
potential future rapid transit and will provide navigational clearances similar to those at
the Alex Fraser Bridge.

Provide connections between the multi-use pathways on the new bridge to Steveston
Highway, River Road South and the Millennium Trail.

Replace the Deas Slough Bridge with the Delta approach to the new bridge. The Delta
approach will be significantly higher than the Deas Slough Bridge allowing a wider range
of boats to pass underneath.

Construct a southbound ramp exit for the new bridge connecting to River Road South.

Provide sufficient clearance at River Road to allow the Corporation of Delta to extend
River Road South eastward, improving connectivity between Ladner and North Delta.

Replace the Highway 17A interchange to accommodate all existing traffic movements.

Provide an integrated median transit/HOV lane transit stop in the Highway 17A
interchange with connections to bus service on Highway 17A including safe and
convenient walkways, stairs and elevators for pedestrians and cyclists to access the
transit stops.

Provide multi-use pathways at the Highway 17A Interchange for east-west access
across Highway 99 and a connection to the shoulders of Highway 17A and Vassey
Road.

Provide biofiltration ponds to manage stormwater runoff from the road.

Decommission the Tunnel.
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Section 4 — Highway 17A to Highway 91

e Widen Highway 99 to allow for two new dedicated median transit/HOV lanes and
additional general purpose lanes between Highway 17A and Highway 91 including
replacement of the Matthews underpass at Ladner Trunk Road/Highway 10, and
112™ Street underpass.

e Improve drainage along Highway 99 including provisions to manage water flow rates,
water levels and water quality.

e Match to the existing cross section of Highway 99 just west of the Highway 91

interchange.
1.1.7 Project Design Considerations
1.1.7.1 General Design Considerations

The following section provides additional detail with respect to the Project generally as well as
specific Project elements.

Design

The Project’s design of the road elements will meet relevant highway design standards with
respect to typical design considerations (e.g., shoulder width, lane width, median width, median
placement etc.). The number of lanes reflect the inclusion of dedicated transit/HOV facilities and
the anticipated 2045 traffic volumes and operational simulations. Technical analysis confirming
the requirement for a 10-lane facility was undertaken and is presented in the George Massey
Tunnel Replacement Project Traffic Data Overview Report (Government of B.C. 2015a). A
summary of this analysis is provided in Section 1.4 Assessment of the Project Alternatives.

The Project roadway design minimizes overall land requirements and provides net benefits to
agriculture while ensuring no net loss of agricultural land.

Typical upgraded highway cross sections along the alignment are shown in the Reference
Concept (Section 16.1, drawings EA-H-3001 and 3002).

Seismic Design Criteria

The seismic design for the new bridge and associated structures (i.e., interchanges) will be in
accordance with the Canadian Highway Bridge Design Code (CSA-S6-14).
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The new bridge will be designed to a lifeline standard and as such, site-specific seismic inputs
have been developed for the crossing. Seismic inputs are based on real earthquake records
from around the world that have been adjusted to reflect conditions in the Lower Mainland.
Stringent limits for acceptable post-earthquake damage will be achieved through seismic load
performance requirements. Ground improvements (see Section 1.1.7.5 Construction —
Ground Improvements) will be used to reduce lateral loads on bridge foundation piles and to
maintain the integrity of the new bridge foundations.

Climate Change Adaptation

All new projects being planned and constructed by the Ministry require that engineering and
design work evaluate and consider vulnerability associated with future climate change and
extreme weather events and to include appropriate adaption measures to mitigate against future
consequences over the design life of infrastructure. Design considerations to guide climate
change planning are provided in the Ministry’s Technical Circular T-06/15 Climate Change and
Extreme Weather Event Preparedness and Resilience in Engineering Infrastructure Design
(B.C. MOTI 2015b).

Bridge Foundation Design

Extensive geotechnical investigations have been undertaken to establish foundation design
parameters for the new bridge. Large-diameter, driven pipe piles would be a conventional
solution and piles would be installed to a depth of between 65 m and 85 m. The new bridge will
be constructed such that piles, ground improvements, and the foundations for the bridge towers
will be located above the high water level, with no permanent works below the high-water level.

Navigational Clearance

The Bridge design, which has been informed through dialogue with VFPA, Transport Canada
(TC) and marine users, and will meet the requirements of the Navigation Protection Act R.S.C.,
1985, c. N-22. Based on guidance from VFPA and TC, the new bridge design will provide for
navigation clearances similar to those at the Alex Fraser Bridge. This information will be
included as part of applications submitted for approvals required under the Navigation
Protection Act.

The new bridge navigational clearance is shown in the Reference Concept (Section 16.1,
drawing EA-B-GEN1).
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Railway Crossings

The Project crosses railways at Shell Road and at Rice Mill Road in Richmond and at the British
Columbia Railway Company (B.C. Rail) Overhead in Delta. Impacts at these locations are:

e Shell Road — None; the existing highway bridge over the railway can be removed and
replaced with no impact on railway operation.

e Rice Mill Road — CN has a spur line that runs along Rice Mill Road and crosses the
Tunnel approaches on a structure. The Tunnel approaches will be backfilled at the
completion of the Project.

o B.C. Rail Overhead — None; Highway 99 passes under B.C. Rail between Ladner Trunk
Road and 112" Street and modifications Highway 99 can be made with no impact on the
railway overhead.

Design and construction of new highway infrastructure adjacent to railways will take into
account and comply with the following regulations and codes of practice:

e Railway Safety Act and associated regulations.
e Canadian Transportation Act and associated regulations.
e American railway engineering and maintenance-of-way manual.

e CN and B.C. Rail design specifications.
Stormwater and Drainage Infrastructure

The Project design provides for existing and anticipated drainage requirements adjacent to the
Highway 99 corridor. It also will accommodate stormwater management and treatment along
Highway 99, including that generated off the deck of the new bridge.

Stormwater management infrastructure will adhere to best practices in B.C. and will be
consistent with the concept of integrated stormwater management. As such, design and
construction of the drainage infrastructure will take into account hydrological requirements and
habitat values associated with drainage features.

The new drainage infrastructure along Highway 99 will be developed with reference to the
following documents:

e B.C. Supplement to TAC Geometric Design Guide, Section 1000 (B.C. MOTI 2007a).
e B.C. Supplement to CAN/CSA-S6-06 (B.C. MOTI 2007b).

e Culverts and Fish Passage Fact Sheet (B.C. Ministry of Transportation 2013).

e Stormwater Planning: A Guidebook for British Columbia (B.C. MOE 2002).
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e Best Management Practices (BMP) Guide for Stormwater (Metro Vancouver 1999).
e Stormwater Source Control Guidelines (Metro Vancouver 2005).

e Urban Stormwater Guidelines and BMP for Protection of Fish and Fish Habitat (Fisheries
and Oceans Canada 2005).

e Land Development Guidelines for the Protection of Aquatic Habitat (Fisheries and
Oceans Canada 1993).

o Drainage Factsheet — Agricultural Drainage Criteria (B.C. Ministry of Agriculture, Food
and Fisheries 2002).

The following performance objectives will guide the development of final stormwater
management infrastructure designs:
o Provide improvements to infrastructure or alternate flow paths to maintain system water

levels at pre-Project levels during a 10-year design storm event and as close as feasible
to pre-Project levels during a 100-year design storm event.

e Ensure improvements to drainage features avoid or mitigate flow volume increases to
municipal pump stations.

e Incorporate water quality BMPs to treat surface runoff such that overall water quality is
maintained or improved by the proposed works.

e Provide water quality treatment upstream of locations where highway runoff discharges
into irrigation systems.

* Provide fish-passage features in drainage infrastructure, such as culverts, in fish bearing
streams.

e Provide opportunity for environmental enhancement areas to offset environmental
impacts of the proposed works.

Based on calculations of the impervious area that will be added as a result of upgrading the
existing highway, the increase in additional storm water generated as a result of the Project is
anticipated to be small relative to the amount of water draining from the area. Existing drainage
standards of Richmond and Delta will inform the final drainage infrastructure designs to ensure
that incremental Project-related increases in storm water do not compromise the ability to meet
existing drainage requirements and not overwhelm the capacity of existing pump stations.

To minimize the increase in stormwater peak-flow rates generated by the proposed work,
stormwater storage facilities, including biofiltration ponds, will be used to limit peak flows to pre-
Project levels. These storage facilities will double as water quality treatment facilities. Potential
stormwater detention pond locations include space under the new bridge and within the
interchange ramp footprints Table 1.1-4.
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Table 1.1-4 Proposed Storm water Storage Structures

Storage Structure Location Type
Steveston Interchange Pond
New Bridge (Richmond) Pond
New Bridge (Deas Island) N/A
New Bridge (Delta) Pond
Highway 17A Approach Swale
Highway 17A Interchange Pond
Highway 17 Interchange (North) Pond
Highway 17 Interchange (South) Swale

To minimize runoff volume increases that would need to be managed through the existing pump
stations, bridge runoff will be discharged through gravity outfalls that are independent of the
municipalities’ pumped systems.

Biofiltration ponds and roadside swales will be used where possible to provide sediment capture
and infiltration features that will facilitate improved water quality.

Lighting Design

Functional roadway lighting will be provided on the Highway and at interchanges according to
TAC and Ministry standards.

Lighting for the multi-use trails and public spaces will be designed to meet functional, safety and
Crime Prevention Through Environmental Design (CPTED) requirements. The type of lighting to
be used, and orientation of lighting relative to existing development, will focus on meeting safety
requirements while avoiding light spill onto adjacent (non-road) areas. Dark sky objectives will
be incorporated.

Navigation lighting for marine users and aircraft will be included on the new bridge.

Heritage Considerations

Recognizing the importance of the Highway 99 corridor in facilitating regional growth and
development, the Ministry has undertaken a study to identify historic considerations associated
with the Highway 99 corridor. The study will inform efforts to recognize and acknowledge the
history of the area and the role of the corridor and Tunnel in its evolution.
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1.1.7.2 Alternative Transportation Considerations

In addition to providing capacity to meet future vehicle traffic demand, the Project supports
broader transportation choices, including significant measures to encourage greater use of
transit, car-pooling, cycling, and walking.

Transit/High Occupancy Vehicles

Recognizing that a key goal of the Project is to support increased transit on the Highway 99
corridor, the Project includes significant improvements to transit infrastructure between the
Bridgeport Canada Line Station and Highway 91 in Delta. The new dedicated median
transit/HOV lanes over the length of the Project will also provide new opportunities for car-
pooling. Specific improvements include:

e 50 lane-kilometres of new dedicated transit/HOV lane in the median of Highway 99
between Bridgeport Road in Richmond and Highway 91 in Delta.

e A dedicated transit road under the Oak Street Bridge to improve connectivity for buses
between the Bridgeport Canada Line Station and Highway 99.

e A dedicated transit ramp between Highway 99 and Bridgeport Road to provide safe and
reliable access for buses destined to or from Canada Line at Bridgeport Station.

¢ A dedicated transit ramp at Highway 17A for southbound buses destined for Ladner,
Tsawwassen and BC Ferries.

e Transit stops, with stairs and elevator access for pedestrians and cyclists, will be
integrated with the median transit/HOV lanes and the interchanges at Steveston
Highway and Highway 17A.

The new bridge also is designed to accommodate future rapid transit as population density and
transportation demand south of the Fraser increases in the future. Specific design
considerations that provide for future rapid transit include:

o Deck configuration that allows the conversion of transit/HOV lanes to rapid transit lanes
when needed.

e Grades on the bridge that are appropriate for rapid transit applications.

o Bridge design that accommodates rapid transit loads.

Cycling and Walking

Key links in the municipal pedestrian and cyclist networks across Highway 99 and across the
Fraser River will be upgraded as part of the Project as summarized below. Improvements to
cycling and pedestrian infrastructure include multi-use pathways on both sides of the new
bridge. Interchange improvements will include upgraded pedestrian and cyclist facilities.
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In Richmond, Project-related cycling improvements include:

A multi-use pathway that will connect Odlin Road, a current cycling route in Richmond,
with the Shell Road Greenway.

Multi-use pathways on the proposed overpasses at Westminster Highway and Blundell
Road.

Multi-use pathways at the Steveston Highway interchange that keep cyclists and
pedestrians separated from road traffic, while accommodating access between the
bridge and the integrated transit stops, and between Steveston Highway and the new
bridge and Rice Mill Road.

In Delta, cycling improvements within the Project alignment include:

A connection between pathways on each side of the new bridge to access the
Millennium Trail, River Road and Vasey Road. The connection at River Road will link to
the existing cycling access for Highway 17A, and 64" Street in Delta.

The Highway 17A interchange will include a separated multi-use pathway through the
interchange with connections to Highway 17A and 62B Street and the integrated transit
stop within the interchange.

Overpasses at Matthews Interchange and 112 Street will also include multi-use
pathways.

From a safety perspective, Project-related cycling improvements provide considerably safer

alternatives than existing routes through provision of connections where none exist today and

through the emphasis on grade-separated multi-use pathways where practical, especially at the
Steveston and Highway 17A interchanges.

Smart Transportation

Recognizing that the Highway 99 corridor is an integral part of the regional road network, the
design of the Project will incorporate smart transportation elements to support improved traveller

information and efficient operations including incident identification and response.

1.1.7.3

Project Design

The Project description provided in the Application describes a Reference Concept for the

Project, including a conceptual level design for key Project elements that are required for the

proposed infrastructure to operate efficiently and meet performance objectives.

As discussed in Section 1.1.8.4, the Project will be delivered by a Contractor that will be

responsible for the final Project design, construction approach, staging, and schedule, as well

as operation and maintenance.
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The Reference Concept described in this Application reflects a level of design adequate to
identify and address significant constraints, evaluate and minimize risk, and limit the
potential impacts of the Project. In this context, the extent and nature of environmental effects
described in this Application are those that would be anticipated to occur assuming the
Reference Concept is developed.

While it is anticipated that this level of detail is sufficient to support the environmental
assessment of the Project, the design-build nature of the Project allows for Contractor design
refinements, which may include innovative designs or approaches to construction that improve
operational performance, reduce construction or operating costs, or avoid or minimize potential
effects on environmental or community values.

Such changes, if any, will be limited to those that do not result in Project-related effects over
and above those described in the Application and do not extend beyond the defined spatial
footprint. With these restrictions, the procurement process provides the opportunity for design
improvements during Project delivery while ensuring that the extent and nature of potential
Project-related effects presented in this Application are not exceeded.

Changes in a certified project may be undertaken subject to consideration by EAO. Under the
Environmental Assessment Act, substantive variation from the certified Project Description may
trigger the requirement for an amendment to the EAC prior to allowing such works to proceed.
The amendment process, which includes an opportunity for stakeholder input, provides a
mechanism for considering whether proposed changes in project scope could result in potential
adverse effects, and confirming that potential additional effects can be mitigated.

1.1.8 Project Activities by Phase

As required in Section 1.1 of the Application Information Requirements, the following section
provides a description of project activities, supported by figures where appropriate, required to
construct the proposed Project.

The Reference Concept (Section 16.1) includes figures that show the location, design and
dimensions of key physical works, including highway widening and various structural
components of the Project including the bridge, interchanges, multi-use paths, staging areas
required to support bridge construction, integrated transit infrastructure etc.
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Following selection of the private sector partner to deliver the Project, detailed design will
proceed and additional information will be available with respect to

Construction approach and staging for highway improvements including widening and
interchange construction

Pre-Construction and Site Preparation

Preloading, and aggregate and pre-load materials storage
Temporary access roads and detours

Temporary drainage structures

Erosion and sediment control measures

Temporary barging facilities

Temporary lighting

Establishment of site office(s) and temporary staging and laydown areas

The Contractor’s designs will conform to all applicable design criteria, technical requirements
and constructability and traffic management considerations as well as special considerations for
construction of structures, including deck installation methodologies.

1.1.8.1

Site preparation

Site preparation activities are required to collect design-related data or to make way for
construction activities. Site preparation activities typically include the following:

Surveying — Defining the extent of area where construction works will take place and
locate site access roads, temporary detours, utilities and property accesses, and
sensitive areas.

Geotechnical investigations — Assessing existing ground conditions within the Project
corridor, including confirmation of pile capacities. Locations where ground improvements
are required will be identified through compaction testing and collection of soil core
samples.

Clearing and grubbing — Removing of existing vegetation where required for highway
widening and improvement activities. Activities will take place within the right-of-way
and will include the removal of organic material and soils that are unsuitable for
construction.

Temporary drainage structures- Establishing of works to maintain existing drainage
patterns and manage stormwater runoff within the Project alignment while
accommodating temporary access routes and detours.
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1.1.8.2

Erosion and sediment control measures — Establishing of infrastructure to minimize soil
erosion and prevent the release of sediments into water courses during site preparation
and other pre-construction activities.

Staging and laydown areas — Establishing of areas for the staging and/or storage of
materials and/or heavy equipment such as cranes and construction materials. Wherever
possible, staging and lay-down areas will be placed in previously disturbed areas within
the Project alignment.

Construction

Temporary Works

Temporary works required to provide temporary access to construction areas include:

Establishing of access roads and detours — Providing access to construction areas,

and isolating construction activities from public traffic. Traffic patterns and property
access within the Highway 99 corridor will be maintained throughout the pre-construction
and construction phases. A Construction Traffic Management Plan (Section 12.0
Management Plans) will be developed to describe the approach to traffic management
that will be undertaken during Project construction.

Temporary lighting — Installing of lighting required to facilitate construction. Community
notifications will be undertaken in advance of installation and use of any required
nighttime lighting.

Temporary barging facilities — Establishing temporary barging facilities to facilitate
movement of materials and minimize the use of regional and local roads. Barge facilities
may be required to assist with the delivery of construction materials. All temporary barge
facilities would be removed once no longer required.

Temporary bridges — Constructing temporary bridges on either side of the existing Deas
Slough Bridge to access to Deas Island. These temporary structures will be removed
when the bridges are no longer required.

Ground Improvements

Ground improvements are undertaken to minimize settlements and to improve seismic
performance. Two ground improvement methods that could be used to support the Project

include:
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Preloading

Pre-loading is often used to control settlement in areas where there are weak soils. Preloading
involves the placement of sand onto the compressible soils, to consolidate underlying material
in areas that will support road bed and associated infrastructure. Sand used for pre-load is
typically applied in discrete layers to build the amount of load required to achieve the desired
level of soil compaction in underlying materials.

Densification

For structures in areas underlain by loose sands prone to liquefaction, ground densification
treatment may be required. An example of a ground densification technique is vibro-
replacement with stone columns. This technique involves lowering a vibrating probe 20 to
30 m into the ground using water jets and backfilling the cavity created by the probe with
clear crushed stone while vibrating to densify the ground and crushed stone.

Highway Widening and Paving

Construction works required to develop proposed highway upgrades include the construction of
new lanes within the Highway 99 right-of-way as well as replacement of existing interchanges
and over/underpass structures.

General activities that will be undertaken to support highway upgrades include:

Embankment construction

Embankment construction involves removal of unsuitable material and placing of fill or
expanded polystyrene (EPS) where there is a requirement to minimize weight. Often
embankments are retained by walls to minimize footprint. When walls are not used, the
embankment edges slope from the finished to the existing grade at a ratio of 3:1 (i.e., width to
height). Slopes are seeded or landscaped in their final configuration. In soft soils, preloads are
placed in advance of building the embankment to minimize settlement.

Road base construction

Typical road base preparation for the at-grade sections of the highway will include the following:

o Excavating of unsuitable soils, replacement with suitable material from borrow areas
and compacting of the replacement soils

o Establishing of a sub-grade, (the soil surface on which the road will be built) by
placing fill on soils that are suitable for construction to achieve the appropriate grade
(level) and density (compaction)

e Placing of gravel on the sub-grade, followed by topping with a base-course. The
base-course consists of layers of gravel, each of different size.
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Paving and line painting

Typically asphaltic concrete, a mixture of liquid asphalt and aggregates in a hot mix solution,
is used for road surfaces in B.C. This mixture is prepared off-site and transported to the project
where it is applied and rolled to a smooth surface. Asphalt pavement can be produced in a
variety of manners to deliver different qualities as required.

Road surfaces will have lane markings in accordance with contract requirements. Lane
markings include a reflective component that improves visibility for night driving.

Installation of sign bases, signs, and lighting

Construction signs and new directional signs will be required. Installing highway sign
foundations may require excavation and in some cases foundation piles, depending on soill
conditions and size of the sign. Sign bases can vary in size; moderate sized excavations and
structurally sound foundations are required for large directional signs that span the width of
the road, while minor works are required for small signs. Both types of signs will be required at
various locations, as dictated by the Ministry specifications.

Interchange and Overpass/Underpass Construction

Interchange and over/underpass construction includes roads, structures, retaining walls and
embankments, followed by removal of existing structures once the new structures are in service.

Embankment and road construction for interchanges is the same as for highway widening
works.

Construction of interchange structures, overpasses, and underpasses includes undertaking
ground improvements, installing foundations, constructing concrete pile caps and piers
(substructure), erecting girders, constructing concrete deck (superstructure), and removing
existing infrastructure. Ground improvement activities supporting the construction of structures
are as described previously. Additional construction activities supporting the development of
interchanges and overpasses/ underpasses are described below.

Foundations

Due to the nature of the soft soils along the corridor, many of the new structures will require the
use of deep, driven/vibrated or drilled pile foundations. Based on preliminary testing, it is
anticipated that the contractor will most likely use driven steel tube piles, which may be
partially filled with concrete after driving.
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Substructure

Reinforced concrete will most likely be used to construct the concrete piers and abutments.
Depending on access to the work site, concrete will be placed using a chute directly from the
truck, crane and bucket, or pump truck, or precast concrete will be used.

Superstructure

Interchange and over/underpass superstructures will be constructed with steel girders and/or
pre-cast pre-stressed concrete girders and reinforced concrete deck slabs. Girders will likely be
lifted into place using one or two cranes or launched from one end of the structure.

After the main superstructure elements (the girders) have been placed, the deck will either be
cast in place using conventional formwork or partial depth pre-cast deck slabs will be used as
stay-in-place formwork. After the superstructure is complete, compacted backfill will be placed
up to the abutments.

Decommissioning existing structures

Many existing structures will be replaced with new structures. Once the new structures are
ready, these old structures will be decommissioned. All decommissioned elements, including
concrete piers, pre-cast concrete girders, cast-in-place concrete decks and concrete
parapets or steel railings will be recycled, or disposed of at an appropriate facility.

The Contractor will provide a decommissioning plan containing specific procedures,
including any traffic management plans that may be required to support disassembly
and removal. Decommissioning activities will be undertaken in compliance with environmental
management plans established for specific demolition works as well as terms and conditions of
environmental permits and approvals.

As described in Section 1.1.8.2, Project works will be managed to minimize the amount of
construction-related waste produced including demolition waste from decommissioned roadway
and structures.

New Bridge Construction

The new bridge consists of two parts — the approaches and the river crossing. These will require
different construction methods as discussed below.
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Approaches

Approach spans will be used to bring the roadway to the elevation required for the river

crossing. The approaches will consist of multiple spans constructed using either steel or
concrete girders. Approach span construction will include the construction methods discussed in
previous sections including:

Embankment Construction — Embankments will be constructed to a height of
approximately eight metres to reduce the length of structure required for the approach
spans.

Foundation construction — Piles will be installed to support the approach spans and soils
adjacent to the piled foundations will require densification. On completion of pile driving,
the top of the piles are cleaned out and backfilled with concrete.

Substructure installation — Pile caps will be required to transfer load between the bridge
piers and the piles. Pile caps will be cast-in-place reinforced concrete.

Pier Installation— Piers will be reinforced concrete and could be either precast or cast-in-
place. Piers will vary in height from about five metres to more than 50 metres. Pier
columns will be sufficiently far apart to allow the existing Highway 99 to continue to
operate.

Superstructure Construction — Construction of the approach span superstructure will be
in close proximity to the existing Highway 99 roadway. It is assumed that steel girders
will likely be installed using cranes located to the side of the approach spans or by
launching them from the abutments. Partial depth precast deck panels would be installed
on the steel girders as permanent formwork to allow construction of a cast-in-place
concrete deck.

River Crossing

The river crossing will consist of tower foundations, towers, a clear span over the Fraser River,

and a backspan on each side of the river to balance the main span. Construction methodologies
of these elements are described below.

Tower Foundations — Tower foundations will be similar to those for the approach spans
with approximately 100 large diameter pipe piles required per tower. Stone columns
may be required around each pile group to address potential liquefaction.

Towers — Towers hold the main span’s cables and will be in the order of 205 metres tall
as measured from existing grade. Towers will be constructed of reinforced concrete. A
tower crane mounted on the pile caps will likely be installed to facilitate tower
construction.
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e Main span — A cable-supported main span of approximately 660 metres is anticipated
with the main span deck consisting of a fabricated steel box with either a steel plate deck
or a concrete deck. Complete deck sections would be delivered to site by barge and
hoisted into place.

e Backspans — Backspans could be either a continuation of the approach spans or similar
to the mainspan configuration. If similar to the mainspan configuration temporary works
and specialized heavy lifting equipment will be required to transfer deck segments from
a barge to shore.

Sequencing and Staging of Bridge Construction

Sequencing and staging of bridge construction will be influenced by the Contractor’s
construction approach and will be determined in concert with design activities. Section 16.1
Reference Concept includes a draft construction staging methodology for the main crossing
north and south approaches (Figures 16.1.1-S-SK01 to SK06 and 16.1.1-N-SK01 to SK06) that
depicts the work to be undertaken and a potential staging approach. The Contractor will provide
plans for all elements of the Project including; temporary facilities, detours, staging & laydown
areas, etc., that will be finalized through the design submission and review procedures
established in the contract.

All staging locations are anticipated to be contained within the Project right-of-way and specific
locations will be confirmed once the design of the physical works are finalized. It is expected
that over the construction phase of the Project, some staging areas will shift once certain work
activities are completed and traffic is relocated. This is similar to the experience on the Port
Mann/Highway1 Improvement Project, particularly at interchange locations.

Tunnel Decommissioning
When the new bridge is open to traffic, the Tunnel will be removed. Decommissioning will
involve the following activities:

e Removing the central four segments of the Tunnel

¢ Flooding the remaining two Tunnel segments

o Backfilling the Tunnel approaches

e Removing the ventilation shafts and associated above ground enclosures
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The Tunnel consists of the following elements:

North and south approach structures — Structures that allow Highway 99 to transition
from above ground to below to access the north and south tunnel portals.

North and south portals and ventilation buildings — Located on the dike on the north
bank of the Fraser River and on Deas Island, respectively, these structures provide the
transition between the onshore approach structures and the Tunnel segments. These
structures also house the electrical and mechanical systems for the pumps and fans
used for water and air circulation in the Tunnel.

Tunnel Segments — The Tunnel consists of six, 104 m long segments that form an
immersed tube under the Fraser River. The Tunnel was constructed by floating the
segments to site where they were lowered into a dredged channel, connected together
and then ballasted with a combination of concrete in the Tunnel and riprap on top of the
Tunnel.

Key Tunnel dimensions and characteristics of the Tunnel are shown on Figure 1.1-8.
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Tunnel Dimensions and Cross Section
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Tunnel decommissioning will involve the sequential removal of instream Tunnel elements and
their protective covering by reversing the immersion process that was used to construct the
Tunnel. To protect the environment and minimize impacts to marine users during
decommissioning, the following requirements will be in effect:

e Maintain navigation in the Fraser River South Arm during Tunnel decommissioning.

¢ Use BMPs and comply with regulatory requirements, including those related to
construction timing windows, notifications, specific mitigation measures.

e Maintain long-term stability and hydrology of the Fraser River South Arm, including water
and sediment flow regimes and local ecological conditions.

Tunnel decommissioning will be completed within the appropriate construction windows. The
Reference Concept for Tunnel decommissioning currently assumes that the four Tunnel
elements will be removed over the course of one construction season (i.e., between freshets)
and during a window where effects on fish and marine mammals are minimized (Section 4.4
Fish and Fish Habitat and Section 4.6 Marine Mammals). The process for removing the
tunnel segments is outlined in Table 1.1-5.
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Table 1.1-5

Proposed Sequence of Tunnel Decommissioning Activities

Decommissioning Activity

Details

Permanently close the Tunnel

1.

Close Tunnel and remove utilities
2. Remove Stage 1 Seismic Retrofit Works

3. Mill asphalt

) -
o

NOCTEA ¥

Install ballast tanks

4.

5.
6.
7

Mill ballast concrete
Clean inside of Tunnel
Install water ballast tanks
Test ballast tanks

4 Remove the ballast concrete

6 Build in the water ballast tanks —
1 .

7 Test the water ballast tanks |
1 E.

SEQUENCE FOR INSTALLING WATER BALLAST TANKS
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Install bulkheads

8. Remove electrical and mechanical
equipment

9. Build bulkheads between tunnel
segments

10. Pressure test bulkheads

INSTALLATION OF BULKHEADS, LONGSECT]

TE1

INSTALLATION OF BULKHEADS, PLAN

Remove concrete mattress

11. Remove river sediments, riprap,
locking fill

12. Remove concrete mattress

13. Remove sand under the Tunnel to break
suction

1%

CROSS SECTION

1.1-47



George Massey Tunnel Replacement Project — PART A
OVERVIEW OF PROPOSED PROJECT PROPONENT DESCRIPTION

4 7 {\@ (0]
L \
\‘ ! \\
\ A\
aon | [T N/ T[T T{T{E[ T T [Ty
@l
Install anchors K N
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14. Install anchor points for removal ) !l
15. Fill space in the closure joint with water ﬁ’\[ L1 L NRRNRNRNRARARRRARNRRRERE
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16. Mechanically remove the closure joint K / \
/ A /
17. Remove the immersion joint as far as the { \ @ \_@
water seal and install provision for NSTALLATION OF ANCHORFONTS ™ hemsiensr

jacking elements apart
18. Visual confirmation that element is free

Working pontaon/ diving barge
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Install cables PT - =Y
19. Complete removal of material under the : 0 2 :
Tunnel segment LI !

20. Install cables under the Tunnel segment '

CROSS SECTION, NTS
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Initiate segment removal
21. Position cables for removing segment

22. Connect hydraulic jacks and release
segment

23. Lift segment to surface

) ) \ . ? >
Float segments N e Al _?].: _ o ._
24. Pump ballast tanks to allow segment to S e C } : !
float !
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Transport segments
25. Prepare element for transport

26. Install necessary protection for
bulkheads

27. Connect element to tug transport off site
for recycling

0]
Protiellen beam —= @ e Profecilon beam —
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O

TRANSPORTAT|ON OF ELEMENT
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Tunnel segments will be removed sequentially starting at either the north or south side.
Shipping will be maintained during removal operations although reducing the navigation to
temporarily be one-directional may be required. Back filling after the Tunnel segments have
been removed will occur naturally and is anticipated to take about approximately seven months
(Section 4.1 River Hydraulics and River Morphology). The Metro Vancouver watermain
downstream of the Tunnel will be monitored against baseline measurements and additional
scour protection will be provided if required.

The approaches to the Tunnel consist of concrete retaining walls with a thick concrete floor.
These structures will be left in place and backfilled with clean soil material.

The ventilation buildings located between the Tunnel approaches and the instream segments
are concrete structures that are approximately 15 metres below existing grade. After removing
all non-structural elements and cleaning, the ventilation building in Richmond will be backfilled
and incorporated into a strengthened dike on the Richmond side of the river. Consideration will
be given to incorporating the ventilation building on Deas Island into an interpretive area to
acknowledge the history of the Highway 99 corridor and the Tunnel.

Ancillary Construction Activities

In addition to the activities associated with specific project phases described in previous
sections, the following activities are also associated with the construction of the Project.

Staging Areas

Laydown areas will be required during construction for staging of equipment and
storage/preparation of construction materials. Laydown areas will be used for temporary
storage of construction or demolition materials such as gravel and pre-cast concrete
sections, and for assembly of culverts, formwork and reinforcing steel construction.
These areas may also be used for site offices, workshops, equipment storage and other
related uses.

Previously developed and disturbed areas within the highway right-of-way are available for
staging purposes. The Contractor will confirm the number and location of required staging
areas based on the detailed Project design and construction staging plan.
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Areas within the right-of-way to be used for staging areas will be managed in accordance with
Environmental Management Plans including the Construction EMP (CEMP) (Section 12.0
Management Plans). When Project construction is complete, any land used for staging areas
and not required for permanent Project infrastructure will be restored to its pre-construction
condition. In this context, the use of lands within the right-of-way for staging areas is not
expected to result in environmental effects over and above those described in the effects
assessment sections (Part B — Assessment of Environmental, Economic, Social, Heritage,
and Health Effects) of the Application.

The Contractor will be responsible for obtaining required permits and approvals for any
additional staging areas on lands other than those within the highway ROW, prior to initiating
such works.

Utilities Relocation

Utilities within the right-of-way are under a permit from the Ministry. During Project planning to
date, the Ministry has met with all potentially affected permit holders to identify utilities that may
need to be relocated or protected.

With the exception of those no longer in use, all utilities located within or immediately adjacent
to the ROW will be relocated or protected prior to, or during construction. Potentially affected
utilities include water, sanitary sewer, gas, telecommunications, and electrical transmission and
distribution lines (overhead and underground).

Utilities owned by BC Hydro, BritishColumbia Transmission Corporation (BCTC), Fortis BC,

Kinder Morgan, Shaw Communications Inc., TELUS Communications Company, municipalities
and others, are located within the Highway 99 corridor. B.C. Hydro is currently taking steps to
relocate the existing 230 kv lines that run parallel to Highway 99 and pass through the Tunnel.

Metro Vancouver’s Lulu Island-Delta water main that crosses the south arm of the Fraser River
downstream of the Tunnel is not directly adjacent to the Project works and will not need to be
relocated. Section 4.1 River Hydraulics and River Morphology assesses potential effects to
this utility as a result of Tunnel decommissioning and presents mitigation that will be undertaken
to avoid effects on this infrastructure.

Given the current stage of Project design, detailed utility relocation requirements are yet to be
finalized. As part of confirming the final design of the Project, the Contractor will work with utility
companies to identify and address utility relocations and avoid service disruptions and
associated costs during construction.
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Aggregate and Pre-Load Materials

Aggregate will be required for roadbed construction and the manufacture of concrete for bridge
construction. It is assumed that aggregates will be sourced from existing pits and quarries
within the region and not through development of new aggregate quarries.

Pre-load material required to support ground improvement will also be obtained through existing
sources and vendors and no project-specific works will be undertaken to obtain pre-load
materials.

Concrete and Asphalt Production Facilities

Concrete and asphalt will be required for Project construction. While there are a number of
facilities in proximity to the corridor that are capable of supplying these materials, it is
possible that the final design and construction methodology may include the development of
concrete and/or asphalt production facilities within the Project area. Such facilities may be
established to help reduce the volume and impacts of construction traffic on local and regional
roads, and to expedite the construction schedule.

Areas within the ROW to be used for concrete or asphalt production will be managed in
accordance with EMPs including the CEMP (Section 12.0 Management Plans). When Project
construction is complete, land used for concrete or asphalt production and not required for
permanent project infrastructure, will be rehabilitated in a manner consistent with its condition
prior to its use for concrete or asphalt production. In this context, the use of lands within the
right-of-way for this purpose is not expected to result in environmental effects over and above
those described in the effects assessment sections (Part B — Assessment of Environmental,
Economic, Social, Heritage, and Health Effects) of the Application.

In the event that such facilities are required, details regarding their location and operating
requirements, including provision of material input and any environmental permit
requirements, will be the responsibility of the Contractor, and will be addressed as part of the
final design and construction planning.

Waste Disposal

The Project will be managed to minimize the amount of construction-related waste produced.
Construction waste includes demolition waste from decommissioning of roadway and structures
and excavated material that cannot be used as fill material along the alignment.
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Costs and other constraints associated with conventional waste disposal encourage contractors
to re-use or recycle waste material. For example, a variety of technologies are available for
recycling pavement. Concrete rubble can be crushed and re-used for road base and other
applications and reinforcing bars can be separated and salvaged. Contractors will be able to re-
use excavated material for applications such as pre-loading and filling, either at locations along
the alignment or at off-site construction projects.

Where disposal of waste is necessary, such activities will be conducted in accordance with the
Environmental Management Act. Construction waste management procedures and approaches
to be followed during construction will be described in the CEMP (Section 12.0 Management
Plans).

The Project, as currently contemplated, is not expected to involve activities that may require a
Disposal At Sea Permit pursuant to the Disposal at Sea provisions of the Canadian
Environmental Protection Act, 1999, c.33. If the need for disposal at sea does arise, it will be
the Contractor’s responsibility to liaise with the Regional Ocean Disposal Advisory Committee
and acquire the necessary permit from Environment Canada in accordance with applicable
regulatory requirements.

Construction Site Offices

The requirement for construction site offices and ancillary buildings will be confirmed as part of
the completion of the final design of the Project. Areas within the right-of-way to be used for
offices or ancillary buildings will be managed in accordance with the CEMP (Section 12.0
Management Plans). When Project construction is complete, land used for these purposes
and not required for permanent infrastructure, will be rehabilitated in a manner consistent with
its prior condition.

Contaminated Sites Management

Since the Project involves excavation, pile driving and other ground disturbing activities,
contaminated soil or groundwater could be encountered during construction if the Project
alignment overlaps any contaminated sites. Potentially contaminated material may also be
encountered during demolition of existing structures. Project-related considerations pertaining to
management of potential contaminated sites are outlined below.

A preliminary study involving a review of current and historical land use information to assess
the potential risk of contamination was conducted to identify contaminated sites that may be
present within or adjacent to the Project alignment.
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The study indicated no substantial risk or concerns related to site contamination for properties
within and adjacent to the Project alignment, but did identify six properties with a moderate
potential for the presence of contamination. Further reviews and field investigations as
appropriate will be completed during later Project planning stages to support the effective
management of potentially contaminated soils and/or water during Project construction.

Any contaminated soil or groundwater encountered during construction will be managed in
accordance with applicable legislation and regulations, including the B.C. Environmental
Management Act, S.B.C. 2003, c. 53, and associated Contaminated Sites Regulation,
Hazardous Waste Regulation, and the Waste Discharge Regulation. Contaminated sites
management will be described in more detail in the Project's CEMP (Section 12.0
Management Plans).

Hazardous Materials Management

In 2014, the Ministry undertook a study to identify potentially hazardous building materials
commonly used during Tunnel construction. The study identified materials within the Tunnel that
must be managed appropriately during decommissioning, including materials that potentially
contain lead and asbestos that may require control, containment, or removal prior to
decommissioning of the Tunnel.

Building on the results of this study, the Contractor will develop a detailed plan for removing and
appropriately disposing of potentially hazardous materials. Hazardous building materials will be
managed in accordance with the Hazardous Waste Regulation and the Workers’ Compensation
Board of B.C. Occupational Health and Safety Regulation.

1.1.8.3 Project Operations and Maintenance

During the operations phase of the Project a number of operations and maintenance (O&M)
services and activities will take place to provide for the operation of the Bridge and associated
sections of highway alignment. These activities include, but are not limited to:

¢ Routine operations, maintenance, and rehabilitation of the Highway
o Bridge/structure maintenance and rehabilitation

* Roadside maintenance, including signage

e Drainage maintenance

e Winter maintenance

¢ Emergency maintenance
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o Traffic maintenance

e Line marking

o Electrical asset maintenance
e Culvert replacement

e Slope stabilization

e Interface with stakeholders, communities, the public, emergency services, and the
Province

All O&M activities will be carried out in accordance with established environmental best
practices, as described in the Operation EMP (OEMP) for the Project (Section 12.0
Management Plans). Services associated with ongoing O&M activities will be provided in
accordance with defined performance measures , in a manner consistent with the Ministry’s
Environmental Best Practices for Highway Maintenance Activities (B.C. MOTI 2010).

Regular highway inspections will be scheduled to ensure that maintenance issues are identified
and addressed on a continuing and consistent basis. The nature of O&M services varies
seasonally with maintenance activities being scheduled at appropriate times of the year.
Response times and performance timeframes will be in accordance with contract requirements.

Drainage maintenance and roadside maintenance are ongoing activities that will be undertaken
either throughout the year or as needed, based on seasonal requirements and in-stream work
windows. Structure maintenance and traffic maintenance (e.g., signage and electrical assets)
will be scheduled according to the requirements as identified during highway inspections.

The Contractor responsible for O&M will, as part of the final design, confirm the need for any
facilities to store and service highway maintenance vehicles and to store and stockpile roadway
maintenance materials and supplies.

Potentially hazardous materials required to support O&M activities will be stored and managed
in compliance with local, provincial and federal regulations and Workplace Hazardous Materials
Information System (WHIMIS) standards.

The OEMP will include procedures for responding to emergencies including vehicle accidents
and spills of hazardous materials.
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The Contractor will develop and implement an ISO 9001:2000 certified Quality Management
System (QMS) (ISO 2000) that documents the processes and procedures to be used to achieve
the requirements. The Ministry will audit the Contractor’s systems, procedures and records to
verify compliance.

Tolling

The Ministry intends to finance the Project’s capital, operating, maintenance, and rehabilitation
costs through user tolls. This section outlines the provincial guidelines with respect to tolling
highway infrastructure projects and the anticipated tolling system for the Project.

The provincial tolling guidelines (B.C. MOTI 2003) guide tolling of bridges operated by the
provincial government. These guidelines are summarized below:
o Only major projects that result in significant capacity increases will be subject to tolling.

e Tolls will be implemented only if there are demonstrable net benefits for the users (user
benefits may include time savings, vehicle operating costs, reliability and safety).

o Tolls will be implemented only if a reasonable untolled alternative is available.

e The toll amount and the frequency of increases will be established in advance.

o Public consultation will occur in all cases where tolls are considered.

o The public will have the same rights to access tolled highways as non-tolled highways.

e Tolls will be used to generate revenue for transportation projects and to provide a return
on the investment of the private sector partners.

e The same maintenance, safety and other standards, and rules of the road will apply to
tolled highways as apply to non-tolled highways.

e The privacy of information used to levy and collect tolls will be protected.
e A fair and expeditious process will be available for resolving tolling disputes.

e The consequences of failing to pay tolls will be fair and reasonable.

Tolling also will help to manage future traffic growth so that the travel time savings, reliability,
and vehicle operating cost savings are long lasting.
Key elements of the proposed tolling framework for the Project include:

e A point toll at the bridge.
o A toll rate for four classes of vehicles.

o A fully electronic free-flow collection system.
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The point toll model anticipated for the Project involves users paying a toll at the new bridge.
Users who do not pass this location are not required to pay a toll. With point tolling, toll
collection is commonly located at the most expensive part of a highway corridor, such as a
bridge where the major user benefits of the project are realized.

Point toll collection involves the simplest infrastructure, and when combined with modern open
road tolling technology, does not require that the traffic stream be stopped for toll collection.
This open road point toll system is currently in use at both the Port Mann and Golden Ears
Bridges and has proven to be an effective customer-friendly technology over a number of years
of operation.

The proposed tolling system will be consistent with the system that is used at the Port Mann and
Golden Ears Bridges and will be interoperable with these other existing facilities.

Future regional tolling initiatives

In light of TransLink’s plans to construct a new tolled Pattullo Bridge and the Province’s plan to
toll the new Tunnel replacement bridge, there continues to be vibrant discussion regarding
funding future transportation initiatives in greater Vancouver. A number of road pricing options
have been suggested, including that all bridges in the region should be tolled.

The Project’s Phase 3 consultation program specifically invited feedback on tolling in concert
with other elements of the Project Definition Report as described in Section 11.0 Public
Consultation. Most participants supported some form of tolling. It is anticipated that
discussions regarding regional tolling will continue for some time and encompass a broad range
of considerations. Any changes to the Provincial Tolling Guidelines may affect additional
crossings and would be considered in advance of the anticipated opening of the new bridge in
2022.

Proceeding with self-supporting tolling as currently proposed does not preclude the ability to
consider other options such as a longer term regional funding strategy in the future. The
Province will also continue discussions with the federal government to explore a funding
partnership.

1.1.8.4 Project Procurement and Delivery

The Project will be procured using a Design-Build-Finance-Operate (DBFO) delivery model with
a private partner responsible to design, build, partially finance, operate, maintain and
rehabilitate the asset for a term of 30 years. This approach is supported by a detailed
assessment that has been conducted to determine the procurement model for the Project that is
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expected to best meet objectives and provide value to taxpayers. The Procurement Options
Report and Business Case provide further detail regarding the analysis of alternative models
and are available at www.masseytunnel.ca.

The analysis shows that the DBFO model will best:
¢ Manage and mitigate key project risks
e Maximize competition, providing innovation and efficiencies
e Maximize corridor service quality and full life asset performance
e Maximize cost and schedule certainty over the full life of the asset

e Provide value for money

Under a DBFO, the contractor is responsible to design and construct the full scope of the
Project and assumes all risks related to maintenance and rehabilitation during the operating
period. Accordingly, the contractor must carefully consider the long-term rehabilitation
requirements and the upfront capital investment to optimize the balance. This extends
innovation potential and leverages the expertise of the private sector within a competitive
environment so that the final design solutions create value well into the asset’s useful life.

The contractor is paid, as set out in the agreement, on achieving key milestones during
construction and regularly during operations based on operating performance criteria. Poor
performance is subject to penalties until the contractor remedies the problems. By having the
contractor commit to a long-term performance-based contract with strict handback conditions,
the risk of poor asset performance and deferred rehabilitation is minimized. The DBFO model
secures optimal asset quality and performance over the term of the contract and is more likely
to result in better asset conditions beyond the term of the contract.

Project procurement will proceed in 2016 to select a private sector DBFO partner. The
competitive selection process will include two stages: a request for qualifications (RFQ) stage
and a request for proposals (RFP) stage. RFQ respondents will be evaluated based on the
strength and relevance of their experience and capability as demonstrated through previous
projects. It is anticipated that a short-list of three proponents will be invited to submit a proposal
in response to the RFP. The preferred proponent will be selected based on the evaluation
criteria set out in the procurement documents.

International and local firms forming joint venture teams are expected to participate in the
procurement process. There will be opportunities for local firms to partner/subcontract with
these teams. The Ministry is also developing a process to encourage commitment to local
participation, including plans for business-to-business workshops that will introduce international
firms to local contractors.
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Following completion of the procurement process, the successful proponent will finalize the
design and proceed with construction. Project delivery will include the engagement of
subcontractors and the provision of services aligned with the proponent’s purchasing strategy.
The breakdown of goods, labour, and services amongst local, provincial, national, and
international markets will be influenced by the proponent’s design and delivery strategy. Local
and provincially based firms are expected to provide a substantial portion of labour and
materials during the construction phase of the Project such as design services; supply and
placement of asphalt and concrete; electrical and mechanical equipment and services; traffic
management; and construction labour.

The overall capital construction cost of the Project is estimated at $3.5 billion in as-spent dollars.
The value of services during the construction phase are anticipated to range between ten and
thirty per cent of the overall services for each of the five years of construction; ramping up from
year one, with the peak occurring in years two and three and the remainder diminishing through
to the completion of construction and commencement of operations.

During the operations phase, annual operating and maintenance costs are estimated in the
range of $15 million to $25 million, and rehabilitation costs will vary by year (e.g. repaving on a
multi-year cycle). It is anticipated maintenance and rehabilitation services will be delivered
through a combination of the proponent’s in-house resources and local sub-contractors
procured through the proponent’s purchasing mechanisms.

Further details regarding the estimated value of contracts and services during the construction
and operations phases of the Project are confidential as disclosure may harm the negotiating
position of the Ministry during the competitive selection processes.

The Transportation Investment Corporation (Tl Corp) will oversee the Project and will be
responsible for recovering Project costs through tolls.

1.1.9 Costs

The Ministry developed cost estimates for the construction and operations phases of the Project
as described in the Capital Cost Estimate Report (Government of B.C. 2015b) and Operations,
Maintenance and Rehabilitation Base Cost Estimate Report (Government of B.C. 2015¢) based
on the reference concept described in this Application. The summary presented below provides
an overview of the cost items that were considered in developing of the overall Project capital
cost estimate of $3.5 billion in as-spent dollars. Construction cost categories within the budget
estimate include:

o Roadways — site preparation, excavation and fill, paving, barriers, drainage
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e Structures — Foundations, substructure, superstructure, approaches, retaining walls
e Tunnel Decommissioning.

o Utilities

e Systems — ITS System, signage/lighting/traffic controls, tolling infrastructure

e Environment — Noise mitigation, habitat enhancement, biofiltration/stormwater
management

e Project Management/Engineering — Project management, engineering, health and
safety, community relations

e Property — property acquisition, licenses to construct

The substantial majority of capital construction costs is associated with structural elements
including the new bridge, new interchanges and Tunnel decommissioning. These elements
comprise approximately two-thirds of the overall cost. The Roadway and Systems categories
which include highway widening, transit infrastructure and ITS and related work throughout the
Project corridor, collectively approximate ten per cent of the construction estimate.

Annual operating costs are estimated in the range of $15 million to $25 million. Key operating
cost categories include:

+ Routine road and bridge maintenance - — surface, drainage, roadside, signage and lane
markings, winter maintenance etc.

+ Additional services — cable maintenance, maintenance of joists and bearings, painting of
structural components, etc.

o Electrical maintenance - traffic signals, lighting.

e General administration/contract support

A breakdown of costs for each construction and operations category as well as anticipated
timing of expenditures has been developed and incorporated in the Capital Cost Estimate
Report and Operations, Maintenance and Rehabilitation Base Cost Estimate Report. Details
regarding specific quantities, costs or cash flow are confidential pending conclusion of the
procurement process as disclosure may harm the negotiating position of the Ministry during the
DBFO competition to select the private sector partner.
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1.1.10 Business Case

A Business Case has been developed that establishes the need for investing in improvements
to the Highway 99 corridor and how the Project will contribute to the objectives and strategies to
improve transportation infrastructure in greater Vancouver. The George Massey Tunnel
Replacement Project Business Case (Government of B.C. 2015d) includes an assessment of
the key economic and other benefits of the Project, relative to its costs. Following is a summary
of the methodology undertaken and the key conclusions.

Project benefits considered in the business case include:

¢ Quantified user benefits — including travel time, reliability and vehicle operating cost
savings, traffic safety, and seismic risk reduction.

o Unquantified user benefits — including benefits to cyclists/pedestrians; benefits to
future transit; and other unquantified benefits.

e Economic development benefits — including increased economic activity and
employment, both during construction and in the longer-term.

e Social, community and environmental benefits and considerations — such as
improved community connectivity; improvements to Deas Island Regional Park;
improved emergency response capability; and restoration of the Fraser River shoreline.

Benefits and costs are estimated based on the initial scope of the Project, including a 10-lane
bridge (with dedicated transit/HOV lanes, multi-use cyclist/pedestrian pathways, replacement
interchanges, highway widening, and tolling similar to the Port Mann and Golden Ears Bridges),
compared to the baseline option of maintaining the four-lane Tunnel.

The methodology is based on economic benefit-cost analysis principles, estimating present
value (PV) of Project benefits and costs in accordance with provincial guidelines. The analysis
of economic benefits and costs is performed in “real” (net of inflation) 2014 dollars with an
annual discount rate of six percent applied to future-year benefits and costs. Benefits have been
estimated over a 35 year planning horizon.

When compared to the base case of maintaining the existing Tunnel, the Project provides
benefits to users as well as to the economy in terms of economic development and
employment. In addition, there are socio-economic and other community and environmental
benefits anticipated.

The Project capital costs are estimated at $3.5 billion in as-spent dollars. The present value of
net Project costs is approximately $2.0 billion in 2014 dollars, before allowing for interest during
construction.
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The summary provided in Table 1.1-6 shows that the net present value of user benefits is
estimated at approximately $2.5 billion, and the net present value of economic development
impacts is in the range of $1.6 billion. When compared to the net present value of the Project

costs, these benefits represent a benefit-cost ratio of 2.1:1; more than twice the Project costs.

Table 1.1-6 Present Value of Benefits and Costs

Present Value (2104$M)
Total Net Project Cost $2,016
Travel Tin_1e, Reliabilit_y, Operating Cost Savings and $2.485
Safety/Seismic Benefits ’
User Benefit/Cost Ratio 1.2:1
Economic Development Benefits $1,652
Total Benefits $4,137
Total Benefit/Cost Ratio 2.1:1

The Project also provides for additional unquantified social, community, and environmental

benefits as compared to the base case, including:

Benefits to pedestrians and cyclists

Benefits to transit users

Reduced local traffic congestion

Improved emergency response capability

Improved cross-highway agricultural and local community connections

Deas Island Regional Park enhancements

Environmental restoration/improvements to the river shoreline and land/marine habitat
Greenhouse gas reductions

More efficient support of Metro Vancouver’s projected growth in population and
employment

Support of TransLink’s Regional Transportation Strategy

The benefit-cost outlook for the Project is favourable based solely on user benefits such as
congestion relief and increased safety, even before considering economic development and job
creation as well as benefits for cyclists/pedestrians and local community and recreational users.
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1.1.11 Project Benefits

As a key component of the regional, provincial and national transportation system, the Project
has been developed to address safety, community, economic, and environmental challenges
associated with current and forecast traffic demands at the Tunnel. As such, advancing the
Project is anticipated to result in a number of benefits. The following section summarizes
Project benefits to economic, social, environmental and health values in local and regional
communities. The benefits identified in this section have been determined through studies
undertaken to support Project planning.

1.1.11.1 Economic
Employment during construction

Project planning and construction expenditures are estimated to result in direct employment
benefits of more than 9,000 jobs. This estimate includes project management, design and
engineering, as well as direct employment in construction (Government of B.C. 2015b). In
addition, indirect employment benefits of more than 8,000 jobs are estimated for the businesses
that support and supply the direct construction activities.

Job numbers are estimated based on the number of individuals employed, while full-time-
equivalent (FTE) positions are estimated using an average of 1,750 hours per year.
Construction industry workers typically work overtime, i.e. more than the standard weekly hours
on which FTE estimates are based. Using the FTE method, the construction employment
estimate is approximately 11,000 direct FTEs, plus 8,500 indirect FTEs.

Wage and earning levels in the construction industry are high, and the average income for
transportation engineering construction jobs is estimated to be more than $90,000 annually.

Construction will take place on a year-round basis, with limited seasonal impacts for certain
activities (e.g. paving).

Employment during operations

The Project also will directly generate additional permanent jobs, to support ongoing operations
and maintenance activities. Based on the experience of the Port Mann/Highway 1 Improvement
Project, employment during operations (road and bridge maintenance, tolling, administration) is
expected to be in the range of 60 to 90 permanent direct jobs, primarily full-time. Indirect
employment during operations is estimated as an additional 60 to 70 permanent jobs.
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Wage rates for these permanent positions vary by function, and will be aligned with levels in
comparable situations in the Lower Mainland. For example, road and bridge maintenance
contracting staff working on the Port Mann/Highway 1 Project inventory have wage levels in the
range of $25 to $38 hourly, consistent with annual earnings in the range of $45,000 to $65,000
in 2011 dollars (prior to cost of living adjustments).

The majority of construction and operations jobs are expected to be filled from within BC, as has
been the case with other Lower Mainland transportation projects in recent years.

Tax revenues during construction

During the construction program, the estimated tax revenue impact is $518 million. This
includes $301 million in tax revenues generated as a result of direct construction activities
(mainly income taxes, and some taxes on products), $164 million from industries further back in
the supply chain, and $53 million in industries benefitting from spending by workers.

By level of government, the $518 million in tax revenues during construction includes $162
million accruing to the federal government, $135 million to the provincial government and $4
million to local governments (BC Stats 2015).

Tax revenues during operations

During the operations phase, the tax revenue impacts are forecast to follow the annual pattern
of contractor construction expenditures, as described in Section 1.1.7.4, Project Procurement
and Delivery. Annual tax revenues from operating expenditures are estimated at $4 million per
year, including $2.2 million to the federal government, $1.6 million to the province, and $0.3
million accruing to local governments. Most of the ongoing federal and provincial tax revenues
are income taxes, while most of the local government revenues are property taxes.

Vehicle travel time savings and reliability during operations

The new bridge will relieve congestion, resulting in important direct user benefits (improved
travel times and reliability, reduced vehicle costs, etc.) Travel time savings benefits of 25 to 35
minutes per day for round trip commutes are forecast in the initial year of operation, resulting in
more than $70 million in avoided congestion costs. These user benefits will increase over time,
relative to the increasingly congested situation under continued Tunnel operation (Government
of B.C. 2015).
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Over a 35-year planning horizon, the total economic benefit of travel time savings, is estimated
at $ 1,977 million (Government of B.C. 2015d), reflecting the following types of travel time
benefits:

Time Savings for Weekday Traffic — Current and future Tunnel congestion delays will be
eliminated with the operation of the new bridge, resulting in immediate travel time
savings for traffic, especially during peak periods.

Time Savings for Weekend and Holiday Traffic — The new bridge will better
accommodate seasonal variations in demand. Traffic and congestion patterns at the
Tunnel vary on a daily and seasonal basis, with the greatest delays experienced by the
one lane of northbound afternoon traffic (e.g., 45-50 minutes delays on Friday
afternoons in August, and often higher).

Increased Travel Time Reliability — Congestion-related delay times are highly variable
from day to day. For example, while the peak delay times for morning mid-week traffic at
the Tunnel average 8 minutes, actual delay times from day to day typically range up to
more than 20 minutes. The new bridge’s improved reliability will eliminate the need for
travellers to build extra time allowances into their travel plans as a guard against arriving
late at their destinations.

Benefits for same-side traffic — Reconstruction of, and improvements to, the existing
Highway 17A and Steveston Highway interchanges will provide further travel time
savings and reliability benefits for traffic that is not travelling across the new bridge. In
particular, significant improvements are being planned for Westminster, Steveston and
Highway 17A that will improve cross-highway connectivity and the flow of local traffic.

Vehicle operating cost savings

In addition to travel time savings, the new bridge will also result in reduced vehicle operating
costs. The present value of vehicle operating savings, over the 35-year horizon, has been
estimated at $182 million (Government of B.C. 2015d). These savings will result from:

Reducing congestion-related travel delay times, and increasing average vehicle speeds,
resulting in better fuel economy.

Reducing the wear and tear on vehicles associated with stop-and-go traffic during
congested conditions.

Safety benefits

The new bridge also will result in significantly increased safety levels, both in terms of traffic
safety and seismic resilience levels.
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The Tunnel is designed to 1950s safety standards. Based on a review of current collision rates
at the Tunnel and adjacent intersections, and considering the reductions achieved at the new
Port Mann Bridge, a 35 per cent overall reduction in collision rates is forecast for the new.

The new bridge also will be designed to modern seismic resistance standards, increasing
the crossing’s level of seismic resistance from the current 1-in-275-year-earthquake to a future
1-in-2,475-year-quake.

Commercial vehicle economic benefits

By addressing peak-period Tunnel congestion, the new bridge will enable efficient scheduling of
commercial vehicle movements throughout the day.

Agricultural economic benefits

Through engagement with the Delta Farmers Institute, the Richmond Farmers Institute and
farmers with operations in the vicinity of the Tunnel, the Ministry has worked to ensure that the
Project will have important agricultural economic benefits in addition to those described above.
These unquantified benefits include:

e Less spoilage/waste as a result of the improved reliability in getting perishable goods to
market.

e Increased efficiency of farming operations as a result of the improved travel times and
improved access between farms on both sides of Highway 99.

e Improved drainage and irrigation ditches along Highway 99, which will help improve the
productivity of existing agricultural lands.

o Potential increase in land available for farming.

Long-term economic development benefits

A number of studies have noted the substantial impacts of traffic congestion on economic
development. For example, a 2015 study for TransLink and the Metro Vancouver Mayors’
Council estimates that, in 2011 dollars, “...the costs of delay and excess traffic effects

(excess time, vehicle costs, accidents, and emissions) amount to about $407 million and the lost
GDP amounts to nearly $321 million” (MVMC 2015).

Based on the results of a major study of the effects of Lower Mainland transportation
infrastructure on economic growth, undertaken by the Greater Vancouver Gateway Council
(Delcan 2003), the Project is forecast to increase the rate of regional GDP growth by about
$13 million per year starting in 2021 (Government of B.C. 2015d). By 2045 increased rate of
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growth is forecast to result in incremental GDP growth of $325 million per year, and incremental
employment (direct, indirect and induced) of approximately 4,500 to 5,000 permanent jobs.

The present value of this incremental GDP growth is estimated at $1.652 billion (Government of
B.C. 2015d).

Support for regional population, employment and economic growth targets

Metro Vancouver’s regional growth strategy (Metro Vancouver 2015) forecasts that population
and employment growth south of the Fraser (Richmond, Surrey, White Rock, Delta, and
Tsawwassen) will grow by more than 60 per cent between 2006 and 2041 (an average growth
rate of more than 1.4 per cent per year). The new bridge will remove the major bottleneck on the
Highway 99 corridor, supporting economic growth in these communities and helping to achieve
local and regional population and employment targets.

1.1.11.2 Social and community benefits
Support for local and regional land use and transportation plans

As discussed in Section 5.1 Traffic and Section 5.3 Land Use, the Project will provide social
and community benefits associated with infrastructure that complements the goals and
objectives of local and regional land use plans as well as TransLink’s Regional Transportation
Strategy. Specifically, the Project design, including enhancements for transit, HOV, cycling and
pedestrians, will help to address future transportation needs that are anticipated with projected
population and employment growth in a manner that supports regional objectives for more
sustainable modes of travel.

Improved mobility and transportation choices

As noted in the Section 1.1.7.1, the Project design includes improvements that will result in
increased travel options for people and changes in the current mode distribution. Improved
mobility and transportation choices will result in benefits to people in local and regional
communities. Specific benefits provided by the Project include the following:

e Enhanced Transit and HOV - The new bridge will provide for a dedicated transittHOV
lane in each direction, while relieving peak-period congestion for all traffic. These
dedicated transit/HOV lanes between Bridgeport Road in Richmond and Highway 91 in
Delta will support increased use of transit and ride-sharing. In addition, the Project
design includes integrated transit stops at the Steveston Highway and Highway 17A
interchanges and dedicated transit-only ramps at Bridgeport Road and Highway 17A that
will improve the speed and reliability of transit trips. The new bridge will also be
designed to accommodate future rapid transit.
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Enhanced pedestrian and cycling access - At present, cyclists and pedestrians are not
permitted to use the Tunnel due to safety considerations. A shuttle service through the
Tunnel is provided for these users, but operates only during limited hours. The new
bridge will include multi-use pathways for pedestrians and cyclists, separated from the
vehicle traffic lanes.

The new multi-use pathways will enable pedestrians and cyclists to travel across the
bridge, at all times, rather than having to rely on a periodic shuttle service. Pathways will
connect to local walking/cycling routes on either side of the Fraser River including the
Millennium Trail in Delta.

In addition to cycling benefits associated with the new bridge, the Project will provide
additional cycling improvements at a number of locations within the Highway 99 corridor
to help address gaps in the current cycling network. These improvements will enhance
connectivity within and between Richmond and Delta as well as important destinations
like the BC Ferries Tsawwassen terminal and Vancouver International Airport to
encourage commuter cycling as well as tourism and recreational cycling and walking.

Improved cross-highway community connectivity and cohesion within communities - If
the Tunnel is not replaced, peak period queues on local roads are forecast to grow in the
future, with line-ups in Richmond extending along Steveston Highway and other South
Richmond roads, as well as backing up along Highway 99. In Delta, Tunnel traffic delays
would back up on River Road, Ladner Trunk Road, and other local roads as well as onto
Highways 99, 17A and 17. The Project will significantly improve community connectivity
across the highway in both Richmond and Delta.

= In Richmond, the clearances underneath the new bridge, combined with the
reconstruction and upgrading of the Steveston Highway overpass and the
Westminster Highway overpass will result in improved connectivity between east and
west Richmond and new access to/ from Rice Mill Road will improve access for
commercial and industrial areas in South Richmond.

s In Delta, the clearances under the new bridge will create opportunities for the
Corporation of Delta to extend River Road helping to improve agricultural, road, and
pathway connections across the highway.The new Highway 17A interchange will
also improve access between North and South Delta.

1.1.11.3 Environmental

The Project is within an active transportation corridor that has been affected by past
development and historic increases in traffic and congestion. The Project represents an

opportunity to address current environmental challenges and enhance important environmental

features.

1.1-69



George Massey Tunnel Replacement Project — PART A
OVERVIEW OF PROPOSED PROJECT PROPONENT DESCRIPTION

Air quality and greenhouse gas emissions

In addition to the quantified user benefits realized through reduced fuel costs, the Project
will also provide environmental benefits in terms of reduced greenhouse gas emissions
(Section 4.9 Air Quality). A reduction in greenhouse gases will result from the combined
effects of more fuel-efficient travel speeds and reduced idling associated with:

¢ Reducing congestion-related travel delay times

e Providing enhanced opportunities for alternate, less fuel intensive modes of
transportation (i.e., transit, HOV, cycling, walking)

As discussed in (Section 4.9 Air Quality), relieving congestion at the Tunnel will provide
benefits with respect to reducing idling-related emissions and result in an improvement in air
quality over existing conditions as well as future conditions without the Project.

Habitat enhancement opportunities

The Project includes a number of opportunities for enhancing habitat values in the Project area
including:

e Improvements to Deas Island Regional Park — the new bridge will result in
enhancements to Deas Island Regional Park by improving the connection between the
western and eastern portions of the park after the Tunnel portal is removed. The Project
will restore the area under the new bridge with native vegetation and reconstruct
marshlands, providing habitat improvements and connections for wildlife. Restoration of
the shoreline of Deas Island also represents an opportunity to enhance fisheries values.

e Enhancing habitat values — Re-establishing drainage features parallel to Highway 99
provides an opportunity to enhance habitat values by ensuring the drainage features are
designed to maximize habitat benefits.

e Green Slough — Relocating Green Slough back to its pre-Tunnel construction location,
will result in benefits to fish and fish habitat by ensuring the design maximizes potential
benefit to fisheries and wildlife.

e Improving water quality—Infrastructure to manage stormwater runoff from the road and
bridge, including biofiltration ponds, will provide a benefit in terms of attenuating and
treating flows before discharge to adjacent watercourses.
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1.1.11.4 Health
Traffic safety

The Tunnel and adjacent interchanges have high collision rates. ICBC records indicate an
average of 326 collisions annually at the Tunnel and adjacent interchanges between 2005 and
2013, of which approximately one-third involved an injury (B.C. MOTI 2015c¢).

The Project will result in significant traffic safety benefits, reducing collision rates by more than
35 per cent. This reduction is consistent with the actual traffic safety levels achieved at the new
Port Mann Bridge. Overall, the traffic safety benefits resulting from the Project have a present
value of $135 million (Government of B.C. 2015d).

Seismic safety

The Tunnel, originally built to the standards of the 1950s, has been upgraded several times,
including a structural strengthening program in 2006 to increase its resistance to failure in the
event of an earthquake.

At present, a 1 -in -275 year seismic event would lead to Tunnel failure - far below the current
design standards of 1 -in -2,475 years to be achieved with the new bridge. The seismic risk
reduction benefit of the replacement bridge is estimated to have a present value of $192 million
in 2014 dollars (Government of B.C. 2015d).

Improved emergency response

Consultation with emergency responders during Project planning has clearly indicated that the
current Tunnel presents challenges in providing emergency fire, police, and ambulance services
both within the Tunnel itself and for across-the-river responses. By addressing existing
congestion, the Project will result in improved emergency response capabilities and faster
response times.

In addition, the Project will be designed to provide improved emergency vehicle access to
incidents (e.g., providing better opportunities for police, fire, and ambulance vehicles to turn
around and cross over lanes in emergency situations).

Human health benefits

As discussed in Section 7.1 Human Health, predicted decreases in vehicle emissions and
general improvement in local and regional air quality are expected to result in human health
benefits.
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In addition to benefits to human health associated with improvements in air quality, the Project
will result in broader human health benefits, including those associated with improved access to
transit, cycling and walking infrastructure, as discussed in Section 7.2 Health Impact
Assessment.

1.2 Applicable Authorizations
1.21 Provincial Permits and Approvals

This section of the Application identifies the provincial legislation and policies that apply to the
Project and the provincial regulatory approvals that may be required following the issuance of
an EAC and prior to commencement of Project construction, operation or decommissioning
activities (see Table 1.2-1). The Ministry will not be requesting concurrent permitting for any of
the authorizations under the Concurrent Approval Regulation.

Table 1.2-1 Potential Provincial and Federal Permits, Approvals, and Authorizations

Statute and Description of Need for

X ETID G AT T Authorizing Agency | Authorization

Provincial

Agricultural Land Commission Act,
S.B.C. 2002, c. 36 New bridge and related

Agricultural Land Reserve Use, highway corridor widening

Subdivision and Procedure Agricultural Land for new areas located within

Regulation, B.C. Reg. 171/2002 Commission the Agricultural Land
Section 6, Permission for non- Reserve
agricultural use
Environmental Management Act, . . .
Soil or sediment requiring

S.B.C 2003, c. 53 o
c _ Sites Requlation. B.C B.C. MOE removal or offsite disposal
Rggtgr?né?;éed ites Regulation, B.C. during Project construction 2
Heritage Conservation Act, R.S.B.C. Heritage inspection
1996, c. 187, s. 12 and s.14 ’

, S ands B.C. FLNR, investigation, or site

Heritage Inspection Permit, Heritage
Investigation Permit, or Site Alteration
Permit

Archaeology Branch | alteration of lands in the
Project alignment

All material that contains potential contaminants in excess of the standards prescribed under section 7 of the
CSR will be subject to a Contaminated Soil Relocation Agreement if they are to be moved offsite to locations
other than approved landfills. Discharge of water generated during Project-related activities, such as dewatering
or sediment removal, to the sanitary sewer may require a Metro Vancouver waste discharge permit.

1.2-72



George Massey Tunnel Replacement Project — PART A
OVERVIEW OF PROPOSED PROJECT PROPONENT DESCRIPTION

Name of Authorization Statute and Description of Need for
Authorizing Agency | Authorization
Tunnel decommissioning
Land Act, R.S.B.C. 1996, c. 245 B.C. FLNR and construction of Project
components on provincial
Crown land
Water Sustainability Act, S.B.C. 2014,
c. 15, Section 11 Activities
Water Sustainability Regulation, B.C. W;E{';gii:geasn?niﬁﬁf;g
Reg. 36/2016, Parts 2 and 3 B.C. FLNR construction of the new
Change Approval (under Part 2 of the bridge and approaches, and
Regulation) or Notification (under Part Tunnel decommissioning
3 of the Regulation) for changes in
and about a stream
Wildlife Act, R.S.B.C. 1996, c. 488 Sﬁ!ﬁ;:tmhﬁ: tsha;‘ﬁ?o‘?e%ft
General Permit for wildlife relocation B.C. FLNR )

or salvage

alignment as required during
Project construction

Federal

Aeronautics Act, R.S.C. 1985, c. A-2

Approval for construction of works in
or near Canadian aerodromes

Transport Canada

Construction of the new
bridge

Canada Marine Act, S.C. 1998, c. 10
VFPA Project Permit

VFPA Planning and
Development
Department

Decommissioning of the
Tunnel and construction of
Project components within
VFPA navigational
jurisdiction

Fisheries Act, R.S.C. 1985,
c. F-14

S. 35(2)(b) Authorization

Fisheries and
Canada

Tunnel decommissioning
and other Project-related
activities within the Fraser
River

Migratory Birds Convention Act, 1994,
S.C. 1994, c. 22

Environment Canada

Construction of the new
bridge, Tunnel
decommissioning and other
Project-related activities
within the Fraser River

Navigation Protection Act, S.C. 2014
Permit or Approval

Transport Canada

Tunnel decommissioning,
bridge clearance, and other
Project-related activities
within the Fraser River

Species at Risk Act, S.C. 2002, c. 29
Permit or Agreement

Environment Canada

Relocation or salvage of
listed wildlife as needed
during Project construction
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1.2.2 Federal Permits and Approvals

While the Project does not trigger a federal review under the Canadian Environmental
Assessment Act, S.C. 2012, c.19, s. 52, federal involvement with the Project is anticipated to
include requirement for issuance of a permit, approval or authorization from Department of
Fisheries and Oceans (DFO), Environment Canada, TC, or VFPA. Federal legislation and
regulatory approvals of relevance to the Project are identified in Table 1.1-6.

1.2.3 Other Requirements

The Project involves construction across railway tracks in three locations as identified in
Section 1.1.6.1. Of these three locations, only the CN rail crossing at Rice Mill Road will result
in a potential impact to existing rail infrastructure. The Ministry has and will continue to consult
with CN regarding construction access at this crossing as Project planning proceeds.

The agreement between the two parties related to construction access will become an order of
the Canadian Transportation Agency and will allow the Ministry to undertake the Project
according to agreed-upon terms.

In 2003, the Washington State Department of Ecology and the B.C. EAO signed a
Memorandum of Understanding to facilitate information sharing and mutual understanding of
EA/environmental review laws, and notification and information exchange on major project
proposals. For the purposes of the agreement, a major project proposal in B.C. is considered to
be in the vicinity of the State of Washington if it is located within 100 km of the international
border. Given the location of the Project within 13 km of the Canada—U.S. border, the B.C. EAO
will be responsible for notifying and providing Project-related information to the Washington
State Department of Ecology.

1.3 Alternatives to the Proposed Project

This section presents an assessment of alternatives to the Project described in Section 1.1.
The scope of the alternatives formally considered in this assessment was informed by the
results of public consultation undertaken to confirm the Project need.

Public consultation identified transit-only alternatives for addressing the transportation
challenges associated with the Tunnel. Based on this input, early engagement with TransLink,
and preliminary analysis on alternatives, it was determined that a transit-only solution would be
insufficient given the local, regional, provincial, and national importance of Highway 99 and the
combined trip purpose/vehicle requirements/origins and destinations of existing traffic as well as
planned future population and employment growth.
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In response to interest in enhanced transit along the Highway 99 corridor, the Ministry worked
with TransLink and area municipalities to identify transit improvements that could be
incorporated into the Project to provide needed capacity improvements while also further
encouraging alternatives to single occupancy vehicles. As such, the Project includes measures
to promote mode shifts to transit, car-pooling, walking and cycling as alternatives to single
occupant vehicles.

Improvements on opening day include dedicated transit/HOV lanes within the median for
approximately 24 km in each direction, integrated transit stops within the Steveston and
Highway 17A interchanges and a dedicated transit ramp at Bridgeport Road to highway 99,
enabling direct transit access to and from the Canada Line at Bridgeport Station and a
southbound transit ramp to Highway 17A that will improve the speed and reliability of transit
trips. These measures will make transit more convenient and improve the reliability of transit
travel times. Multi-use pathways on the bridge with connections to the existing trail and
cycling network in Richmond and Delta will allow cyclists and pedestrians to freely cross the
Fraser River at this location. The new bridge also will be built to accommodate potential future
rapid transit.

1.4 Assessment of Project Alternatives

This section presents an analysis of feasible project options that were identified and considered
during the planning phase of the Project, as alternative means to meeting the Project objectives.
Section 1.4.1 provides an overview of technical work undertaken to assess requirements for the
number of lanes for the facility. Section 1.4.2 provides an overview of the multiple accounts
evaluation (MAE) conducted on alternative approaches.

1.4.1 Lane Requirements

A 10-lane bridge with one dedicated transit/HOV lane in each direction and four lanes for trucks
and cars in each direction (a total of five lanes in each direction) would:

o Significantly reduce traffic collisions due to improvements in merging and reduced
weaving.

o Eliminate congestion from opening day and accommodate future traffic growth, with no
significant congestion to at least 2045.

e Eliminate the need for a counterflow operation.

e Provide a separate lane for trucks and other slower-moving traffic as they navigate the
grade of the new bridge (similar to the Alex Fraser Bridge), without compromising travel
times for faster-moving traffic.
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e Potential to convert the transit/HOV lanes to rail rapid transit at some future point while
retaining four lanes of capacity in each direction.

e Have a more favourable benefit-cost ratio, despite having a higher cost than an eight-
lane crossing.

Operational modelling has shown that a 10-lane bridge provides proportionately greater
benefits than an eight-lane bridge, which would have peak-period congestion on opening day.
The 10-lane bridge provides a higher benefit-cost ratio despite the slightly higher cost, and
would result in no significant change in total traffic volumes as compared with an eight-lane
bridge.

Further details of the lane assessment are presented in George Massey Tunnel Replacement
Project Traffic Data Overview Report (Government of B.C. 2015a).

1.4.2 Assessment of Alternatives

The information presented in this section summarizes the methodology and key conclusions of
the evaluation of crossing scenarios presented in Evaluation of Crossing Options (MMK 2014)
and includes:

e Description of crossing scenarios (alternatives) considered
e Evaluation methodology

e Identification of the preferred alternative

1.4.21 Identification of crossing alternatives considered

In 2012 the Ministry initiated consultation on the replacement of the George Massey Tunnel.
The Phase 1 consultation process focused on understanding the project need, determining
objectives, and developing the preliminary project scope and design requirements.

As a result of this consultative process, six Project goals were identified as outlined in
Section 1.1.1.

The results of this phase of consultation were used to inform Phase 2 Consultation, undertaken
in 2013, which focused on considering the following five alternatives, referred to as scenarios in
the MAE, that were developed as a result of consultation input and technical analysis:

1) Maintain existing Tunnel: Rehabilitate the Tunnel’s mechanical systems, improve its
ability to withstand future earthquakes (although not to new-construction standards), and
make improvements to the existing interchanges at Steveston (to the north) and
Highway 17A (to the south).
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2)

3)

1.4.2.2

Replace existing Tunnel with new bridge: Construct a new bridge along the existing
right-of-way, after which the Tunnel would be decommissioned.

Replace existing Tunnel with new Tunnel: Construct a replacement Tunnel along the
existing right-of-way, likely upstream from the existing Tunnel, after which the existing
Tunnel would be decommissioned.

Maintain existing Tunnel and build new crossing along existing Highway 99 Corridor:
The new crossing could be either a bridge or Tunnel.

Maintain existing Tunnel and build new crossing in a new corridor. The new crossing
would be a bridge located between the existing Tunnel and the Alex Fraser Bridge, and
accessed via the South Fraser Perimeter Road on the south side and via a newly
constructed connection to Highway 91 on the north side.

Evaluation Methodology

The evaluation methodology that was used to consider the five project alternatives noted above,
incorporated a multiple accounts evaluation (MAE) framework that included specific criteria,
grouped under six categories as below:

1)

Efficient transportation for all users — traffic congestion; transit capability; travel time
reliability; and pedestrian and cycling accessibility.

Safety — incident response capability; earthquake protection; and traffic safety.
Agriculture — agricultural land effects; and access to/from agricultural areas.

Environment — local and regional air quality; wildlife and terrestrial habitat; and marine
life and habitat.

Jobs and the economy — access to gateways and trade corridors; access to business
and industrial land; and marine access for goods movement.

Social and community considerations — community access (including across the highway
within communities); private property effects; noise effects; and visual effects.

In addition to the evaluation criteria identified during Phase 2, capital costs and risks were
included in the analysis. This resulted in a total of 28 individual criteria within seven major
categories (Table 1.4-1). Most of the evaluations were performed on a four-point scale, based
on the degree to which each scenario is assessed as potentially achieving the relevant project
goals, relative to the other scenarios. Capital and O&M costs were compared on a three-point
scale, since the scenarios are high-level concepts for which detailed cost information was not
available at the time of the evaluation. The individual assessments, and the overall comparison
of scenarios, represent the combined results of preliminary planning and technical work
undertaken by the Ministry and its engineering, environmental, and economic/financial advisors,
as well as the public feedback and input received through the Phase 1 and Phase 2 consultation
and review processes.
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Table 1.4-1 MAE Assessment of Project Alternatives
Alternative
4. zaintain
Evaluation Area | Specific Criterion 1. 2. e Maintain Tunnel, Add
Maintain Replacement | Replacement | Tunnel, Add New- ?
Tunnel Bridge Tunnel In-Corridor | ~ "
. orridor
ipsslng Crossing
Traffic congestion x%x vy vv vv v
. Transit capability x 24 24 vv v
Tf’:?".s”°’ta“°“ Travel time reliability xx v v vy vy
elrclency Pedestrian and cyclist accessibility xx vy v vV x
Overall assessment xx (44 (44 vy v
Incident response capability x%x 44 v v v
Earthquake protection xx 24 24 x %
Safety ) vy v v v
Traffic safety xx
Overall assessment xx (44 (44 v v
ﬁgricultl:ral Ie;nfd effects' ol v v % . ex
. ccess to and from agricultura « v % % ex
Agriculture areas
Overall assessment v v x x X%
Local air quality x v x x %
Regional air quality % x x x xx
Envi Wildlife and terrestrial habitat v v x x x%
nvironment Marine life and habitat x v x% xx xx
Contaminated sites v x xx xx x%
Overall assessment x v x% xx x%
Economic and employment impacts
Marine traffic effects during
construction xx (44 v vv vv
Road access to gateways and trade * v xx x x
Jobs and the corridors xx v v v v
economy Marine access to gateways and x v v x x
trade corridors x Vv 24 vv v
Access to business and industrial
land
Overall assessment xx v v v v
Access across the highway within
communities xx 24 v v x
. Private-property effects vv v x v x%
Social and Compatibility with x v v v x
community community/regional planning vy * x % x%
considerations Noise effects vv x v x x
Visual effects
Overall assessment 4 x x %%
Capital construction costs $ $$ $$ $$ $$$
. . Capital cost risks (construction) xx v 13 x% x%
:::;::'Ifsl costs Capital cost risks (operations) x v v x x
Operating and maintenance costs $ $ $$ $$$ $$9
Overall assessment x v x xx xx
Notes: v relatively high achievement of goals; v'v' very high achievement of goals; % relatively limited achievement

of goals; xx low/no achievement of goals; $ relatively lower cost; $$ mid-range relative cost; $$$ relatively
higher cost. Retrieved from George Massey Tunnel Replacement Project - Evaluation of Crossing
Scenarios (MMK 2014).
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Selection of the preferred alternative

As summarized on Table 1.4-2 , Alternative 2 (Replacement Bridge) was identified as the
superior alternative. Its overall rating was similar to or preferred to the four other alternatives in
each evaluation area. The comparative ratings for Alternative 2 for each evaluation area, are as
follows:

Transportation efficiency — Benefits in terms of congestion relief, transit capability, and
travel time reliability, associated with Alternative 2, are similar to those of Alternatives 3
and 4, greater than those of Alternative 5, and much greater than those of Alternative 1.
Alternative 2 is also preferable (along with the Alternative 4 bridge option) in terms of the
potential to improve pedestrian and cyclist accessibility.

Safety — Alternatives 2 and 3 are preferable in terms of both traffic safety and seismic
(earthquake) safety. An all-new crossing would be designed to significantly higher
standards than what is achievable through maintaining the existing Tunnel.

Agriculture — Alternative 2 is preferable to all other alternatives in improving the
connectivity between agricultural areas on either side of the corridor, because of the
ability to provide access underneath the bridge for agricultural traffic. Alternative 2 would
require more properties to be acquired than Alternative 1, where acquisition
requirements would be minimal.

Environment — Alternative 2 is preferable or similar to all other alternatives in terms of
marine and aquatic biota, wildlife, shorelines, habitat, and regional air quality. Under
Alternative 2, bridge piers can be situated outside of the river, while all other alternatives
would involve significant in-river disturbance. Alternative 2 is also preferable to all other
alternatives in terms of local air quality, because particulates can naturally disperse in
the open air, minimizing local concentrations.

Jobs and the economy — Alternative 2 is considered to provide longer-term
employment and economic benefits relative to Alternative 1, and is similar to or higher
than every other alternative. Alternative 2 would also have the least effect on marine
traffic during construction.

Social and community considerations — Alternative 2 has the greatest ability to
improve access across the highway between communities, because of the potential for
local road connections underneath the bridge abutments on either side of the crossing.
Alternative 2 also provides the capacity to serve the existing and future transportation
needs of the population targets for the adjacent communities (Richmond, Delta,
Tsawwassen, Surrey, White Rock) established by Metro Vancouver's RGS (2015).
Alternative 2 would introduce new above-ground visual and noise effects at the existing
crossing that would require mitigation.

A detailed description of the analysis of each alternative, is presented in George Massey
Tunnel Replacement Project Evaluation of Crossing Options (MMK 2014).
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The results of the evaluation of the remaining alternatives was as follows:

Alternative 1 — Maintaining the Tunnel

The evaluation of maintaining the Tunnel indicated that, even with investments to address
seismic resistance and rehabilitate aging internal infrastructure, this alternative would not
contribute to achieving most of the Project objectives including primary objectives related to
transportation efficiency (i.e., congestion, travel time reliability, pedestrian and cyclist access
etc.). Maintaining the existing Tunnel would also not provide for improved access to agriculture
nor provide benefits with respect to improved access within and across communities or support
community and regional planning objectives.

While upgrades to the infrastructure associated with this alternative would reduce seismic risk,
the rehabilitated infrastructure would not meet current seismic standards and the existing traffic
safety issues associated with the lower design standards (i.e., lane widths and clearances)
would remain. Tunnel rehabilitation would also result in substantially greater construction effects
on marine users and river-associated environmental values. In addition, while maintaining the
Tunnel would have the lowest capital construction costs it would not contribute to achieving the
employment and economic objectives of the Project and would have the highest capital cost risk
associated with works required to address the current seismic issues.

Alternative 3 — Replacement Tunnel

While replacing of the Tunnel with a new tunnel would meet many of the transportation and
safety objectives of the Project, construction works associated with building a new tunnel would
have substantially larger effects on marine users, fisheries and habitat values and agricultural
land requirements. In addition, local air quality that is influenced by the concentration of vehicle
emissions at the tunnel portals would not be addressed. While estimated capital costs for
building a replacement tunnel would be similar to the proposed Project, there would be
substantial risk associated with building in proximity to the existing Tunnel.

Alternative 4 — Maintain Tunnel/New crossing in 99 corridor

Maintaining and rehabilitating the Tunnel and adding a new crossing in the Highway 99 corridor
would meet many of the transportation efficiency objectives of the Project as well as social and
community considerations. However, safety objectives of the Project, including incident
response, earthquake protection and traffic safety, would not be fully achieved. Rehabilitating
the Tunnel would also result in greater effects to marine users and in-river environmental values
during construction, as is the case in Alternative 1. Maintaining the Tunnel would also not result
in improvements to local air quality as the concentration of air emissions at the Tunnel portals
would remain.
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In addition to the challenges associated with maintaining the Tunnel, construction of a new
bridge crossing in the Highway 99 corridor would require an offset from the alignment of the
Tunnel resulting in greater effects on agricultural land required for the bridge approaches. The
combination of rehabilitating and maintaining the Tunnel and building a new bridge crossing
also results in amongst the highest operation and maintenance costs and substantial risk during
construction

Alternative 5 - Maintain existing Tunnel/new crossing in new corridor

Maintaining and rehabilitating the Tunnel and adding a new bridge crossing in a new corridor
would meet some of the transportation efficiency objectives of the Project though would not
address pedestrian and cycling access or seismic considerations. The requirement for a new
corridor associated with Alternative 5 would result in the greatest effects on agriculture and the
environment as well as substantial socio-community effects including noise issues. Establishing
a new corridor would also result in the greatest capital construction costs as a result of the
requirement to acquire land.

As with other alternatives involving retention of the Tunnel, safety objectives of the Project,
including incident response, earthquake protection and traffic safety would not be achieved.
Rehabilitating the Tunnel would also result in substantial effects to marine users and in-river
environmental values during construction and would not address local air quality concerns
associated with the concentration of air emissions at the Tunnel portals. The combination of
maintaining the existing Tunnel and establishing a new corridor would result in the highest
capital construction costs and risk as well as high operating and maintenance costs.
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Table 1.4-2 Summary comparison of project alternatives
Alternative
o = = .
. E (V] b o] ko] O
Evaluation Area c o S c T coc B
® ) 3 <. _ o s<Et o
€ = 3 © tE-0S | E=RC
=0 Q 9 - — =0T | =00 n
® c o O [o 1) © CT o © c 1 g
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Transportation efficiency xx v v vv v
Safety X% vv v v
Agriculture v v x x xx
Environment x v X% xx xx
Jobs and the economy xx vv v v v
Somgl and' community v v « « x
considerations
Financial costs and risks x v x xx xx
Overall evaluation Preferred

Notes:

v'v very high achievement of goals; v relatively high achievement of goals; % relatively limited achievement

of goals; %% low/no achievement of goals. Retrieved from George Massey Tunnel Replacement Project -

Evaluation of Crossing Scenarios (MMK 2014).

Financial costs and risks

The capital costs associated with Alternative 2 are expected to be similar to those of

Alternatives 3 and 4, and to be significantly lower than those of Alternative 5. While capital costs
are much higher for Alternative 2 than Alternative 1, Alternative 1 does not achieve the Project’s

key safety and congestion relief goals, and is only a medium term option due to the existing

Tunnel's age and condition. With regard to risks, Alternative 2 is assessed as having lower risks
during both construction and operation than any other alternative, due to (a) avoiding the need
to undertake seismic improvements to the existing Tunnel that would be required under
Alternatives 1, 4 and 5, and (b) avoiding the significant in-river work that would be required

under Alternative 3.
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2.0 Environmental Assessment Process
2.1 Provincial EA Process

On December 16, 2015, the Environmental Assessment Office (EAQO) issued a section 10 Order
confirming that the Project is a reviewable project pursuant to the B.C. Environmental
Assessment Act (EAA), and that it requires an EAC. On March 7, 2016, EAO issued a section
11 Order which outlines the scope, procedures and methods for the environmental assessment
of the Project. The section 10 and 11 Orders are available on EAO’s website
(https://a100.gov.bc.ca/appsdata/epic/html/deploy/epic_project_home_430.html).

This section describes the regulatory context for the proposed George Massey Tunnel
Replacement Project (Project), the need for an environmental assessment (EA), and the key EA
process milestones.

This section provides an overview of participation from Aboriginal Groups, the public, and
government agencies in the Project’s EA prior to and during the pre-Application stage. More
detail, including information on consultation planned during the Application Review stage is
provided in Section 10 Aboriginal Consultation and Section 11 Public Consultation of the
Application.

2.1.1 Regulatory Context
21.1.1 Project Triggers under B.C. EAA

The Project was deemed reviewable by EAO under section 10(1)(c) of the B.C. EAA on
December 16, 2015. The Project constitutes a reviewable project pursuant to Part 5 of the
Reviewable Projects Regulation (B.C. Reg. 370/02), as it involves a dismantling or
abandonment of an existing shoreline modification facility that, if it were a new facility, would
entail dredging, filling, or other direct physical disturbance of equal to or greater than 2 ha of
foreshore or submerged land, or a combination of foreshore and submerged land, below the
natural boundary of an estuary. It also constitutes a reviewable project pursuant to Part 8, as it
involves a modification of an existing public highway that results in the addition of equal to or
greater than 2 lanes of paved public highway to an existing paved public highway over a
continuous distance of equal to or greater than 20 km. As a reviewable project, the Project
requires an EAC before provincial agencies can issue other necessary approvals required to
start construction.

2.1-1
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211.2 Application Development

The Application has been developed pursuant to the Application Information Requirements

(AIR) that EAO approved on May 24, 2016 and complies with relevant instructions provided in

the section 11 Order issued on March 7, 2016.

2.1.2 Key EA Process Milestones

Table 2.1-1 documents the Project’s key EA process milestones.

Table 2.1-1 Key EA Process Milestones for the Project

Key Milestones

Date

EAO Issued Documents

Section 10 Order

Available online on EAO Project Information
Centre (e-PIC):

https://a100.gov.bc.ca/appsdata/epic/html/de
ploy/epic_document_430_39645.html

December 16, 2015

Section 11 Order
Available online on e-PIC:

https://a100.gov.bc.ca/appsdata/epic/html/de
ploy/epic_document_430_39946.html

March 7, 2016

AIR
Available online on e-PIC:

https://a100.gov.bc.ca/appsdata/epic/html/de
ploy/epic_document_430_40443.html

May 24, 2016

Technical Working Group Meetings

Technical Working Group Meeting #1

January 21, 2016

Technical Working Group Meeting #2

March 10, 2016

Public Comment Periods

Public comment period on the Project
Description and Key Areas of Study

January 15 to February 15, 2016

Open houses

January 26/27, 2016
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2.1.3 Aboriginal Groups Participation

This section provides an overview of the consultation activities undertaken before and during
the Project’s pre-Application stage with Aboriginal Groups potentially affected by the Project, as
identified in the section 11 Order, and as outlined in the Aboriginal Consultation Plan. Additional
information is provided in Section 10 Aboriginal Consultation.

The Ministry is committed to ongoing consultation and engagement with Aboriginal Groups. The
Aboriginal Consultation Plan and the Aboriginal Consultation Report describe the consultation
activities the Ministry has and will undertake during the pre-Application, Application, and post-
Application phases of the EA to satisfy the requirements of the section 11 Order.

2.1.31 List of Aboriginal Groups that Participated in the EA

The following Aboriginal Groups, as set out in the section 11 Order, have participated in the EA
and were invited to participate in EAQ’s Technical Working Group:

e Cowichan Tribes

o Halalt First Nation

o Katzie First Nation

o Kwantlen First Nation

o Lake Cowichan First Nation

e Lyackson First Nation

e Musqueam Indian Band

o Penelakut First Nation

s Hwlitsum'

e Semiahmoo First Nation

e Squamish Nation

e Stz’uminus First Nation

o Tsawwassen First Nation

o Tsleil-Waututh Nation

In accordance with the section 11 Order, notification of the Project and the Technical Working
Group process has been sent to People of the River Referrals Office.

This reference to the Hwlitsum is not intended to signify any change in the position that the Province may have
taken in other contexts in relation to the duty to consult with this group.
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21.3.2 Summary of Aboriginal Group Participation
Initial Consultation

The Ministry recognizes the importance and value of early engagement with the Aboriginal
Groups that have Aboriginal Interests within the Project area, and undertook an Initial
Consultation Phase prior to the pre-Application phase. The Ministry consulted with all of the
Aboriginal Groups later assigned to Schedule B of the section 11 Order. During the Initial
Consultation Phase, the Ministry also offered to meet with the St6:L6 Nation and Sto:Lo Tribal
Council and received a deferral from the People of the River Office (representing member
communities of the St6:L6 Nation and Tribal Council) in May 2014. In January 2016, PRRO
advised EAO of their interest in deeper consultation given the decommissioning of the Tunnel
component of the Project including the removal of sections of the Tunnel. As a result, EAO
added PRRO to Schedule C of the Section 11 Order in March 2016.

At meetings with Aboriginal Groups, the Ministry provided introductory information regarding the
Project scope and schedule, sought input with respect to Aboriginal Groups’ current use of the
Project alignment for traditional purposes and obtained information on concerns related to
potential impacts on Aboriginal interests. The Ministry also sought to determine community-
specific preferences with respect to participation in Project consultation, EA review, and related
activities. During this phase of consultation, communications protocols were established and
key contacts were identified and/or confirmed.

Pre-Application Phase Consultation

The Ministry consulted with all Schedule B Aboriginal Groups during the Pre-Application Phase.
In addition to meetings with Chief and Council and/or Aboriginal Groups’ staff, the Ministry
also facilitated site visits and community meetings; facilitated participation of Aboriginal Groups’
representatives in fieldwork; and participated in two, EAO led, Technical Working Group
meetings.

During this phase, the Ministry sought input into key Project and EA planning documents.
Schedule B Aboriginal Groups were provided funding for Traditional Use or other Project related
studies.

2.1.3.3 Key Issues Raised

The Ministry maintains an Aboriginal Group consultation record to track communication

and consultation activities. A high-level overview of the key issues raised by Aboriginal Groups
during the Initial and pre-Application consultation phases is provided below. A detailed
breakdown of issues identified by individual Aboriginal Groups, and the status of those issues is
presented in Appendix B of Section 10 Aboriginal Consultation.
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The key issues raised during pre-Application consultation included:

Environmental Assessment Process

Consultation and engagement
Participation in Project

Cumulative effects

e Accidents and Malfunctions

e Tolling
o Traffic

o

o

o

Potential Project-related effects to:

Air Quality

Archaeology and heritage resources
Atmospheric noise

Contaminated sites

Fish and fish habitat

Human health

Marine use

River hydraulics

Terrestrial Wildlife

Water quality and sediment

Potential effects to Aboriginal Interests (fishing, harvesting, cultural and social resources,
trade, land use, marine navigation and knowledge transfer)

Feedback received from Aboriginal Groups has helped in developing the avoidance, mitigation,

and management strategies for the Project. A description of the Ministry’s procedures for

tracking and reporting on information received from Aboriginal Group consultation is provided in
Section 10 Aboriginal Consultation. For a complete summary of key issues raised and status
of resolution, please refer to Appendix B in Section 10 Aboriginal Consultation. The Ministry
is committed to ongoing consultation and engagement with Aboriginal Groups. As described in

the Aboriginal Consultation Plan, consultation and engagement will continue through the
Application review and post-Application stages.
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Table 2.1-2

Summary and Status of Key Issues Raised by Aboriginal Groups

Issue Raised

EA Section Reference/Status

Environmental Assessment
Process and consultation process

The environmental assessment process is discussed in
this section, and more specifically focused to Aboriginal
Groups in Section 10.0 Aboriginal Consultation.

Potential Project-related effects to
Aboriginal Interests

Historical and current Aboriginal Interests and the
potential interactions of the Project on Aboriginal
Interests are discussed in Section 10.0 Aboriginal
Consultation.

Aboriginal Participation and Project
Related Opportunities

Aboriginal participation in the Project is discussed in
this section and in more detail in Section 10.0
Aboriginal Consultation

Cumulative Effects

Applicable projects and the methodology undertaken to
assess cumulative effects are discussed in Section 3.0
Methodology.

Potential accidents or spills during
Project construction

Potential Project-related construction or operation
phase accidents or malfunctions are discussed in
Section 8.0, Accidents and Malfunctions

Changes in air quality as a result of
the Project

Potential changes in air quality as a result of the project
are discussed in Section 4.9 Air Quality

Potential effects to archaeology
and heritage resources within the
Project area

Archaeological and heritage resources have been
assessed and are discussed in Section 6.1 Heritage
and in

Section 10.0 Aboriginal Consultation

Potential increased atmospheric
noise during Project construction

Potential changes in atmospheric noise as a result of
construction and operation of the project are discussed
in Section 4.10 Noise

Potential Project-related effects to
fish and fish habitat

Section 4.4 Fish and Fish Habitat

Potential Project-related effects to
health

The potential for the Project to effect health is
discussed in Section 7.0 Human Health

Potential disruptions to marine use
affecting Aboriginal use of the
Project area

Potential Project-related changes to commercial,
recreational, and Aboriginal navigation and fishing
activities during construction or operation are
discussed in Section 5.2 Marine Use and in Section
10 Aboriginal Consultation

Potential changes in riverbed
during and following Tunnel
removal

Potential changes to river hydrology and morphology
during and after Tunnel removal are discussed in
Section 4.1 River Hydraulics and River Morphology
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Issue Raised

EA Section Reference/Status

Potential Project-related effects to
terrestrial wildlife or wildlife habitat

Existing habitat, wildlife species known to be present,
and potential Project-related effects to wildlife or wildlife
habitat are discussed in Section 4.8 Wildlife

Changes in traffic during and after
Project construction

Existing traffic and the anticipated changes in traffic
during construction and operation for the Project are
discussed in Section 5.1 Traffic.

Culturally and ecologically
sensitive ecosystems within the
Project area

Sensitive ecosystems within the Project area have
been identified. The potential for the Project to effect
sensitive ecosystems and proposed mitigation are
discussed in Section 4.7 Vegetation

Potential changes in water quality
due to Project construction and
operation

Potential Project-related effects to water quality during
construction and operation are discussed in Section
4.2 Water Quality

2.1.4 Public Participation

This section provides an overview of the consultation activities undertaken during the Project’s
pre-Application stage with the public and stakeholders. References to “public and stakeholders”
include any individuals with an interest in the Project who have not been identified as members
of involved Aboriginal Groups or representatives of government agencies. Public and
stakeholder participation for the Project has been guided by the Ministry’s Public Consultation
Plan, which is available on EAO’s website for the Project. Additional information is provided in
Section 11.0 Public Consultation. The Public Consultation Plan, and the Public Consultation
Report describe the public consultation activities the Ministry has and will undertake during the
pre-Application, Application, and post-Application phases of the EA to satisfy the requirements
of the section 11 Order issued for the Project.

Public participation to date has included: a wide variety of stakeholders representing a breadth
of interests including local residents; businesses and property owners; people who have visited,
called, or e-mailed the Project’s Information Office; presentations and meetings with community
and business groups and private individuals; cycling advocacy groups; commercial and
recreational marine users; environmental groups; and others enquiring about the Project.
Consultation has included formal meetings and open house events as well as informal
community relations activities. More information on comments received during the pre-
Application consultation phase is provided in Section 11.0.
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21.41 Summary of Public Participation

Since announcement of the Project in September 2012, the Ministry has been providing
information about the Project, engaging stakeholders and interested parties in dialogue, and
responding to Project-related enquiries. Key outreach activities conducted before and during the
pre-Application phase are described below.

Public Consultation

The Ministry undertook three phases of consultation for the Project leading to the EA process.
Each phase included open houses with display boards, discussion guides, and feedback forms,
and provided participants with an opportunity to speak with Project staff. All consultation
materials were made available online at masseytunnel.ca during and after each consultation
event, and all events were advertised through print newspapers, on the Project website, through
the Project e-database (see “Project Office” section, below), and through media releases that
often generated news stories. Following each consultation event or series of events, a
Consultation Summary Report was prepared, documenting the input received.

e Phase 1: Understanding the Need (November to December 2012) — Conducted early
in the Project’s planning process, this phase of consultation sought input to gain a better
understanding of travel demand, operating conditions, and opinions and interests on the
importance of various design considerations.

= A total of 1,150 people participated in this phase of consultation. Congestion relief
and economic growth were identified as the most important factors when considering
solutions for the Tunnel. Doing nothing was not viewed as an option. Participants
noted the importance of considering all users, including drivers, goods movers, transit
riders, cyclists, and pedestrians. Participants were also interested in short-term
solutions while planning for a long-term solution continued.

e Phase 2: Exploring the Options (March to April 2013) — Sought input on five potential
tunnel replacement scenarios and the criteria to evaluate these scenarios.

= More than 1,000 people participated. Participants expressed general support for
Project goals and evaluation criteria. There was also an overall preference for a new
bridge on the existing corridor (Scenario 2), with polarized views on the other
scenarios, particularly, maintaining and upgrading the Tunnel (Scenario 1), and
constructing a new crossing along a new corridor to the east (Scenario 5).
Participants also expressed questions and concerns about the safety of tunnels and a
desire for plans to allow for future rapid transit. Participants also requested more
information about cost and funding options.
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e Phase 3: Project Definition Report (December 2015/January 2016) sought input on
the Project Definition Report (http://engage.gov.bc.ca/masseytunnel/files/2015/12/GMT-
Project-Definition-Report-Dec-2015.pdf) including the proposed Project scope, Project
success measures, funding options, and traffic management during construction. This
input assisted in finalizing the EA Application and also will be used to finalize the Project
scope and cost estimate. Results can be viewed in the Phase 3 Consultation Summary
Report (http://engage.gov.bc.ca/masseytunnel/files/2016/04/Phase-3-Consultation-
Summary-Report-March-2016.pdf).

= More than 1,035 people participated, including 750 who attended the open houses,
which were held concurrent with open houses for the pre-Application Public Comment
Period (see below). Participants expressed continued support for the Project overall
and interest in more detail about specific elements including interchange designs,
traffic forecasts, and the upcoming environmental assessment. There was also strong
support for capacity improvements to address congestion and proposed transit,
cycling and pedestrian measures. Most participants who commented about tolls
supported tolling as a funding mechanism; however, many participants suggested that
tolling should be applied in the context of a regional tolling policy.

As part of the pre-Application consultation for the Project, the EAO held a public comment
period. The public comment period included open houses with display boards, audio/visual
displays, discussion guides, and feedback forms, and provided participants with an opportunity
to speak with EAO staff and Project staff. All consultation materials were made available online
at masseytunnel.ca during and after each consultation event, and all events were advertised
through print newspapers, on the EAO and Project websites, through the Project e-database
(see “Project Office” section, below), and through media releases that often resulted in news
stories.

e Pre-Application Public Comment Period (January 15 — February 15, 2016) — sought
input on the Project Description and Key Areas of Study document for the Project.
Two open houses, led by EAO, were held in support of the 31-day public comment
period (January 26 and January 27, 2016).

= A total of 750 people attended the open houses (held concurrent with the open
houses held for the PDR) and EAQO received 450 public submissions. All EAO
submissions were posted to EAQO’s electronic Project Information Centre (ePIC) within
seven days of the comment being received by EAO.

The key themes from Project representatives’ discussions with members of the public at the
Open Houses, written comments received during the 31-day review period and ongoing
consultation with stakeholders are provided in Section 11.0 Public Consultation of this
Application.
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Project Office

A Project website (www.masseytunnel.ca) was established in November 2012 to provide
information about the Project, including historical information and reports; current Project status;
Project-generated reports and information including consultation materials; answers to
frequently asked questions; how to contact the Ministry; and an option to subscribe to the
Project e-database for Project updates by e-mail. In addition, the Project works with the
Ministry’s social media team to incorporate Project updates into the Ministry’s @ TRANBC
Twitter feed.

A Project-related electronic database (e-database) was established in November 2012 enabling
people to sign up and receive e-mails about the Project. The database now has more than
1,800 subscribers.

Also established in November 2012, a Project information telephone line (1-855-MASSEY) and
e-mail address (masseytunnel@gov.bc.ca) enables one-to-one correspondence and direct
replies to enquiries. A goal of initial response within two business days was established.

A Project Office in Richmond was opened in January 2014. The Project Office has two full-time
community relations staff who provide Project information to the public; and manage the
website, the information telephone line, and the e-database. The office includes information
display boards, access to the Project website, and fly-through animation of the Project corridor.
To date (up to 15 May 2016) more than 4,000 people have visited the Project office.

Community Outreach

The Ministry has engaged in a variety of additional outreach activities as described below:

e Presentations on request to a variety of business and community groups. More than
100 presentations have been made to date including:

= Community and recreational clubs and organizations
= Boards of Trade and Chambers of Commerce

= Business clubs and associations

o Professional organizations

o Metro Vancouver planning, transportation, and engineering symposia

2.1-10
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e Meetings with key stakeholder groups to gather input in support of developing
conceptual designs for the new crossing. Since 2012, the Ministry has:

= Consulted extensively with stakeholder groups including agricultural organizations,
business organizations, commercial and recreational and commercial marine users,
community and resident groups, recreational groups, and first responders

o Attended a variety of community events with the Delta and Richmond Chambers of
Commerce

Advertising and Media Relations

The Ministry maintains an ongoing and open dialogue with the media. Since November 2012,
numerous stories have been published on the Project, including interviews with the Minister of
Transportation and Infrastructure, the Executive Project Director, and other Project
spokespersons. Highlights include:

e More than 750 directly related articles have been published in local and regional
newspapers, primarily the Vancouver Sun, the Province, the Delta Optimist, South Delta
Leader, Richmond News, and the Globe and Mail.

+ Notification for each phase of consultation has been advertised in local and regional
newspapers.

2142 List of Key Issues Raised and Status of Resolution

Table 2.1-3 summarizes key issues raised as a result of public and stakeholder consultation
and engagement to date, and the status of the issue. Detailed results, including more
information on issues raised and status or resolution are presented in Table 11.2-3;
Section 11.0 Public Consultation.

2.1-11
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Table 2.1-3

Summary and status of Key Issues Raised by Public during pre-

Application Consultation

Key Issue Raised

Section Reference/ Status

Transit/Project Alternatives

Alternatives to the Project that were assessed are
discussed in Section 1.3 Project Design and/or
Alternative Means of Carrying out the Project.

Potential loss of agricultural
land

Section 5.4 Agricultural Use describes potential changes
to the boundaries of a small number of farms and the
mitigation to be applied to minimize land requirements, as
well as offsetting opportunities.

Potential changes in air quality
and greenhouse gas emissions

Potential Project-related changes to air quality and
greenhouse gas are discussed in Section 4.9 Air Quality.

Changes in traffic as a result of
the Project

Section 5.1 Traffic discusses the anticipated changes in
traffic, including expected improvements of the Project on
traffic within the highway 99 corridor.

Tolling

Tolling is discussed in Section 1.1 Description of
Proposed Project.

Effects of Tunnel removal on
salinity and irrigation intake

Salinity in the context of irrigation intake is discussed in
Section 4.1 River Hydraulics and River Morphology and
Section 5.5 Agricultural Use.

Effects of changes in noise for
residential areas near the new
bridge

Potential Project-related changes in atmospheric noise and
effects to residential areas is discussed in Section 4.10
Atmospheric Noise.

Effects of visual changes for
residential areas near the new
bridge

Section 5.5 Visual Quality describes the changes in
viewscapes that would be expected as a result of the new
bridge. Photos showing existing conditions and renderings
with the anticipated new viewscapes are included.

Effects of wildlife and fish and
fish habitat associated with the
Fraser River

Potential Project-related effects to fish and fish habitat are

discussed in Section 4.4, Fish and Fish Habitat; potential
Project-related effects to wildlife are discussed in Section

4.5 At-Risk Amphibians, Section 4.6 Marine Mammals,

and Section 4.8 Terrestrial Wildlife.

Consultation process

The public consultation process is discussed in this section
and in more detail in Section 11.0 Public Consultation.

Project Cost

Project cost and benefits is discussed in Section 1.1
Description of Proposed Project
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2.1.5 Government Agency Participation
21.5.1 List of Government Agencies that Participated in the EA

Consultation was initiated by the Ministry in 2012 and has been ongoing throughout the
Project’s pre-Application stage.

The Project team has consulted with the regulatory and non-regulatory agencies identified
below.

Regulatory Agencies:

e Provincial:

o Agricultural Land Commission

= B.C. Environmental Assessment Office

= B.C. Ministry of Environment

= B.C. Ministry of Forests, Lands, and Natural Resource Operations

= B.C Ministry of Transportation and Infrastructure
o Federal

= Canadian Environmental Assessment Agency

= Environment and Climate Change Canada

o Fisheries and Oceans Canada

= Transport Canada

= Port of Vancouver

Municipal and Regional Agencies:

e Local Governments and Organizations
= City of Richmond
o City of Surrey
o City of Vancouver
o City of White Rock
= Corporation of Delta
= Fraser Health Authority
o Metro Vancouver
o TransLink
= Tsawwassen First Nation

= Vancouver Coastal Health Authority

2.1-13
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2152

Technical Working Group

A key component of agency participation has been the establishment of the Technical Working
Group. The purpose of the Technical Working Group is to provide advice and input on aspects
of the environmental assessment. Consultation with the Technical Working Group, and other

agencies, will continue through the Application review stage and future Project phases.

The Technical Working Group is comprised of Aboriginal Groups identified in Schedule B of the
section 11 Order and the following government agencies:

e Provincial Agencies:

Agricultural Land Commission

B.C. Environmental Assessment Office

B.C. Ministry of Environment

B.C. Ministry of Forests, Lands, and Natural Resource Operations

B.C Ministry of Transportation and Infrastructure

e Federal Agencies:

o

o

o

Environment and Climate Change Canada
Port of Vancouver

Transport Canada

e Municipal and Regional Agencies:

o

2.1.5.3

City of Richmond
Corporation of Delta
Fraser Health Authority
Metro Vancouver
TransLink

Vancouver Coastal Health Authority

Summary of Government Agency Participation

Since the Project was announced in September 2012, the Project team has been working to

raise awareness, engage interested parties in dialogue about the Project, and respond to

enquiries.
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Introductory meetings were held with local governments including the Corporation of Delta, City
of Richmond, City of Surrey, City of Vancouver, TransLink, Metro Vancouver staff and the
Agricultural Land Commission in fall 2012, prior to the start of public consultation.

Regular meetings with Delta (approximately every two weeks), Richmond (approximately every
two weeks) and Metro Vancouver (approximately every six weeks) staff have been ongoing
since 2013. The Ministry has participated in more than 85 meetings with City of Richmond staff,
more than 85 meetings with Corporation of Delta staff and more than 30 meetings with Metro
Vancouver staff. Meetings with Surrey, White Rock, and TransLink have also been ongoing.
The purpose of these meetings has been to identify local government interests, concerns about
potential Project-related effects, and opportunities to address issues through improvements and/
or mitigation strategies. Engagement with these groups is ongoing.

The Ministry has also engaged with municipal, provincial, and federal elected officials through
informal meetings and formal presentations.

As part of the overall engagement strategy, the Ministry undertook the following consultation
activities with government agencies during the pre-Application phase:

o Engaged with the EAO Technical Working Group to exchange information and respond
to questions and comments on the Project Description and Key Areas of Study and the
AIR

e Continued to meet with Delta, Richmond, Metro Vancouver, and TransLink staff to refine
traffic modelling

¢ |dentified and documented questions, issues, and interests raised
e Identified measures to avoid or mitigate potential adverse effects

o Attended supplemental and/or sub-committee Technical Working Group meetings as
appropriate for matters requiring more detailed or agency-specific discussion

e Maintained an issues tracking database, including provision of frequent status updates,
to show how the Project team is appropriately responding to the issues raised by
Technical Working Group members

Consultation planned during the Application and post-Application phases are described in
Section 11.0 and in the Public Consultation Plan.
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List and Status of Key Issues Raised

Key issues that have arisen in consultation and engagement with government agencies
conducted to date and the status of the issues are summarized in Table 2.1-4.

Table 2.1-4

Summary and status of Key Issues Raised by Government Agencies

Issue Raised

EA Section Reference/Status

Potential Project-related effects
on environmentally sensitive
areas including wetlands

Section 4.7 Vegetation identifies sensitive ecosystems
within the vicinity of the Project and describes mitigation
measures to minimize of off-set potential effects.

Occurrence of species at risk
within the Project area

Potential and known occurrences of species at risk within
the Project area are discussed in Section 4.5 At-risk
Amphibians, Section 4.7 Vegetation and Section 4.8
Terrestrial Wildlife.

Potential effects to wildlife within
Deas Island Regional Park

Wildlife and wildlife habitat within Deas Island Regional
Park is identified and discussed in Section 4.8 Wildlife.

Changes in traffic as a result of
the Project

Section 5.1 Traffic discusses the anticipated changes in
traffic, including expected improvements of the Project
on traffic within the highway 99 corridor.

Potential effects on commercial,
recreational and aboriginal
navigation

Section 5.2 Marine Use discusses commercial,
recreational, and Aboriginal navigation and the potential
effects of the Project on navigation during construction
and operation.

Potential effects on recreational
use within Deas Island Regional
Park

Section 5.3 Land Use discusses recreational activities
within Deas Island Regional Park and Section 5.2
Marine Use discusses recreational activities within Deas
Slough.

Potential loss of agricultural land

Section 5.4 Agricultural Use describes potential
changes to the boundaries of a small number of farms
and the mitigation to be applied to minimize land
requirements, as well as offsetting opportunities.

Change in viewscapes resulting
from the bridge

Section 5.5 Visual Quality describes the changes in
viewscapes that would be expected as a result of the new
bridge. Photos showing existing conditions and
renderings with the anticipated new viewscapes are
included.

Potential effects of the project on
human health

Section 7.0 Health assesses the potential changes in
human health as a result of Project-related changes.
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Part B — Assessment of Environmental, Economic, Social, Heritage
and Health Effects

3.0 Assessment Methodology

The methods for assessing the environmental, economic, social, heritage, and health effects
(referred to as pillars by the Environmental Assessment Office) of the Project were developed in
order to meet the requirements of the B.C. Environmental Assessment Act, S.B.C. 2002, c. 43.
(BCEAA), and followed the methodological steps outlined in EAO’s Guideline for the Selection
of Valued Components and Assessment of Potential Effects (September 2013) as shown on
Figure 3-1. This section describes each of these steps, and focuses on the process of selecting
valued components (VC) and the steps followed in assessing potential Project-related residual
and cumulative effects on these VCs.

Assess
Describe j§ Determine Identify Evauate Q§ Cumulative
Existing Potential Mitigation Residual Effects
Conditions Effects Measures Effects {as
required)

Issues Establish

Scoping Boundaries

Figure 3-1 Summary of Methodological Steps
3.1 Issues Scoping and Selection of Valued Components
3.1.1 Issues Scoping

Issues scoping is the process of compiling and analyzing available information to identify
environmental, economic, social, heritage, and health issues that may be related to the Project.
These Project-specific issues are indicative of the local and regional values held by the public,
Aboriginal Groups, and other stakeholders in the area within which the Project is proposed.
They may also reflect issues of interest to the scientific community or to government agencies.
The issues identified through issues scoping are used to inform the selection of VCs for the
assessment (EAO 2013).

3.1-1
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Project-related issues identified through engagement with Aboriginal Groups, public
consultations, and government agency consultations are summarized in Section 2.0
Environmental Assessment Process.

3.1.2 Selection of Valued Components

For the purposes of an environmental assessment under the BCEAA, VCs are components of
the natural and human environment that are considered by the proponent, public, Aboriginal
Groups, scientists and other technical specialists, and government agencies involved in the
assessment process to have scientific, ecological, economic, social, cultural, archaeological,
historical, or other importance. Valued components are selected to reflect the key values of
society, inform proponents on the issues to be considered as part of project design, and inform
decision-makers about the costs and benefits of a project. Using VCs as the focus for the
assessment concentrates efforts on matters that are central to decision-making, thereby
introducing practicality and cost-effectiveness into the EA process (EAO 2013). Further detail on
the VC selection process and the steps taken in selecting the VCs for Project effects
assessment are presented in Appendix A.

The process for selecting VCs began with identifying candidate VCs based on issues identified
through public, Aboriginal Group, and government agency consultation and engagement, as
well as prior experience and expertise of the Project team. Candidate VCs were refined on the
basis of knowledge and values gathered from Aboriginal Groups, stakeholders and public
interests, scientific or regulatory interest, conservation status, and sensitivity to proposed
Project effects. Candidate VCs were then evaluated against defined criteria to determine if they
should be included as VCs to support the assessment of the proposed Project.

Appendix A, Table 2 lists the VCs and the rationale for selecting the final VCs, which was
based on the following criteria:

e |s the component present in the relevant area?
* Does the Project have the potential to interact with and adversely affect the component?

e Is the component the ultimate receptor in a Project-related effect pathway?

Components that did not meet these criteria were not included as VCs in this assessment. For
example, economic effects were not selected as a VC since the influence of the Project on
economic conditions is anticipated to be positive (see Section 1.1.7 Economic Benefits).
Similarly because the Project has limited potential for interaction with benthic and aquatic
invertebrates, those components were not studied. Water and sediment quality is an example of
a component that was not assessed as a VC, because it is not the ultimate receptor of potential
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Project-related effects. Potential effects of the Project on water and sediment quality were
assessed in terms of the effect of Project-related change in sediment and water quality on
ultimate receptor VCs such as fish and fish habitat, marine mammals, vegetation, and at-risk
amphibians.

The rationale for including or excluding candidate VCs for assessment is provided in
Appendix A, Table 2 and Table 3, respectively, with additional selection rationale in the
relevant VC section. Table 3.1-1 lists the VCs selected for assessment.

Table 3.1-1 List of Valued Components Selected for Assessment

Pillar Valued Component

Fish and fish habitat
At-risk amphibians

Environmental Marine mammals
Vegetation
Terrestrial wildlife
Land use
. . Marine use
Socio-economic :
Agricultural use
Visual quality
Heritage Heritage resources
Health Human health
3.1.2.1 Intermediate Components

In some cases, the potential effects of a project on a component are part of a longer effects
pathway. In such cases, components have been classified in the assessment as intermediate
components (ICs) rather than VCs.

Consideration of potential Project-related changes in ICs helps to inform understanding of
potential changes that may occur along a pathway as a result of the Project and result in
changes to a VC.

For example, the assessment of the human health VC depends on the results of assessing
Project-related changes in air quality and atmospheric noise since each of these influences the
conditions of human health. This relationship is illustrated in Figure 3.1-1.
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D Valued Component
Air Quality

-\-‘_\*
Atmospheric Noise l

Human Health Intermediate Component

/ Effects Pathway

Figure 3.1-1 Example of Pathway of Effects Showing the Relationship between
Valued Components and Intermediate Components

The ICs in this assessment, all of which are studied in Section 4.0 Environment Effects
Assessment, include the following:

¢ River hydraulics and morphology

o Surface water and sediment quality

¢ Underwater noise

e Air quality

¢ Atmospheric noise

o Traffic

Linkages between these and VCs are shown in Table 3.1-2, where X’ indicates that the IC in
the row informs the VC in the column.
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Table 3.1-2 Linkages between Valued Components and Intermediate Components
Valued Components
- g @
An X' indicates that the a2 @ ” o o
intermediate component in the ‘I“ 8w % © 5
row supports the assessment < % g g 3 = ? S
of the valued component in ic g © c | = p | ® Tg &’ S
the column. s |l | =2 | 8|8 3|23 |8]| o
@ X Q S » - © 5 | = 2| <
c| 2l E|lQ| v |E|L2| 8| | ¢E
NZ] o ) % o % ®© o N o) S
i < | = > = — = < > I I
& | River Hydraulics and
c X X X
g Morphology
2 | Sediment and Water x x x X
€ | Quality
% Underwater Noise X X
% Air Quality X
[+}]
E | Atmospheric Noise X X
[}]
e | Traffic X X X
3.1.2.2 Subcomponents and Indicators

To focus the definition of VCs and provide more structure for the assessment, subcomponents
are sometimes identified for VCs. For example, the marine mammal VC is focused on harbour
seals and two species of sea lions which are the two marine mammals most likely to occur in
the Project alignment.

Indicators are parameters that are used to measure and evaluate the interaction of the Project
with a specific VC and enable a meaningful and informative assessment of Project-related
effects on each VC.

Table 3.1-3 describes the subcomponents and indicators chosen for the VCs identified in Table
3.1-2. The rationale for their selection is included in each VC section.
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Table 3.1-3 Valued Components, Subcomponents, and Indicators
\ézlr:::nent Subcomponents Indicators
Environmental
e Salmon - - . ,
Sturaeon ¢ Likelihood of injury or mortality of fish
o
Fish and fish . Eulagchon e Total suspended solid levels and turbidity
habitat e Underwater sound levels
e Trout .
e Loss of habitat area
e Char
e Presence of at-risk amphibians
At-risk « Northern red-legged ) E:;?aq[e in area of available at-risk amphibian
amphibians frog
e Change in water quality in at-risk amphibian
habitat
Marine e Harbour seal
mammals e California and Steller e Underwater sound levels
sea lions
Vegetat o At-risk plant species e Presence and extent of population(s)
egetation
o At-risk ecosystems e Presence and extent
e Habitat loss: amount and quality of foraging
and/or breeding habitat that overlaps with
T al ¢ Upland birds Project components.
Wﬁglﬁ%ma ¢ Riverine birds ¢ Sensory disturbance: changes to usability of

e Small mammals

foraging and/or breeding habitat within the
Project alignment.

¢ Collision: risk of mortality
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Valued
Component

Subcomponents

Indicators

Socio-economic

Land Use

¢ Consistency with land use plans and
designations

¢ Compatibility with adjacent or proximal land
uses

¢ Spatial area (ha) of change in existing land
uses

Land use e Disturbance to other land uses from
construction or operation activities
e Change in regional population growth and
) distribution
¢ Regional Growth . ) L .
e Change in non-residential (industrial and
commercial) development and distribution
e Commercial
navigation
e Commercial,
Marine use recreational, and e Access to waterways
Aboriginal (CRA) fish
harvesting
¢ Recreational boating
e Land in Agricultural . -
Land Reserve (ALR) e Change in ALR land by capability class
Agriculture * Irigation and e Change inirrigation and drainage systems

drainage

Farm infrastructure
and operations

¢ Change in farm operations

Visual quality | e

None

e Change in visual quality from sensitive
locations
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Valued

Component Subcomponents Indicators

Heritage

¢ Disturbance of archaeological sites, objects,
and features

¢ Disturbance of historical sites, objects, and
features that are subject to protection under
the B.C. Heritage Conservation Act, R.S.B.C.

rHeesI;i)tli%Zs . n/a 1996, c. 187 (HCA)
e Changes in level of accessibility to

archaeological sites, objects, and features

e Changes in level of accessibility to historical
sites, objects, and features that are subject to
protection under the HCA

Health

¢ Acute inhalation risk quotient

. L e Chronic inhalation risk quotient
e Air emissions

¢ Chronic risk quotient for multi-media
exposures

¢ Annoyance associated with highway noise
Human health during operations

¢ Sleep disturbance

 Noise and vibration e Ability to maintain adequate speech
comprehension

¢ Annoyance associated with ground-borne
vibration

3.2 Assessment Boundaries

Assessment boundaries define the scope or limits of the assessment, and encompass the areas
within and times during which the Project is expected to interact with the VCs (spatial and
temporal boundaries, respectively). Boundaries may also reflect constraints that may be placed
on the assessment of those interactions due to jurisdictional, social, or economic realities
(administrative boundaries) and limitations in predicting or measuring changes (technical
boundaries) (EAO 2013).

Presence of conservation lands (including provincial Wildlife Management Areas, the National
Wildlife Area, the Migratory Bird Sanctuary) and other conservation areas in the vicinity of the
Project were taken into consideration when defining the assessment boundaries for specific
VCs.

3.2-8
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Spatial, temporal, administrative, and technical boundaries are identified for the VCs and
the ICs.

3.21 Spatial Boundaries

Spatial boundaries are defined to encompass the geographic extent within which the Project is
expected to have potential effects on the selected VCs.

Three assessment areas have been defined for each VC, based on the geographic scale of
influence of the Project. The smallest scale includes the footprint of temporary and permanent
physical works associated with the Project, and the area within which activities associated with
the Project will occur. This area, referred to as the Project alignment, is common for all VCs,
and is defined as follows:

e The Project footprint and all lands, including lands under water that are subject to
disturbance from construction activities associated with the Project, where the Project
footprint is defined as areas that are permanently altered by the Project.

The next scale of spatial boundary, referred to as the Local Assessment Area (LAA)
comprises the area within which there is a reasonable potential for the Project or Project
activities to affect the biophysical and human environment. The LAA is defined by the scope and
nature of Project-related effects on specific VCs, and is defined for each VC under the
corresponding effects assessment section.

A larger Regional Assessment Area (RAA) is used to provide context for the assessment of
potential Project-related effects. The RAA is typically based on a natural transition

(e.g., watershed boundary, ecological zone) or an artificial delineation (e.g., jurisdictional or
economic district or zone) that is relevant to specific VCs. The RAA for each VC is defined
under the corresponding effects assessment section.

The spatial boundary for the assessment of cumulative effects—i.e., effects of the interaction of
residual effects of the Project on a VC with the residual effects of other projects and activities,
encompasses the area within which the residual effects of the Project on a given VC are likely to
interact cumulatively with the residual effects of other past, present, and reasonably foreseeable
future projects and activities on that VC. In most cases, the RAA can be used as the spatial
boundary for the assessment of potential cumulative effects. Spatial boundaries of the
cumulative effects assessment area are defined under the discussion on potential cumulative
effects on specific VCs.

3.2-9
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An approach similar to the one outlined above, based on the nature, scope and extent of
potential Project-related effects, was used to define spatial boundaries of the study areas
for ICs.

3.2.2 Temporal Boundaries

The temporal boundaries defined for the assessment encompass the periods during which the
Project is expected to interact with the VCs and ICs. Temporal characteristics (timing) of the
Project construction phase (including decommissioning of temporary construction-related
facilities and the Tunnel), and operation phases are defined in Section 1.1.3 Project Phases
and Schedule. The temporal boundaries established for the assessment of adverse Project
effects on the VCs and ICs include these Project phases.

3.2.3 Administrative and Technical Boundaries

The administrative boundaries for the Project refer to limitations imposed on the assessment by
jurisdictional or economic constraints. Examples are municipal boundaries and wildlife
management zones. Technical boundaries might include limitations in information, data
analyses, and data interpretation relevant to particular VCs and ICs (e.g., unavoidable data
gaps or model limitations). Administrative or technical boundaries may not be applicable to all
VCs and ICs.

3.3 Existing Conditions

A description of existing conditions of each VC and components that support it, based on
requirements set out in the AIR, is provided in the corresponding effects assessment section,
along with trends where relevant. The data for existing conditions were collected through a
combination of desk studies and field programs, with the latter being used to fill gaps in
knowledge about existing conditions.

Information contained in this section for each VC and IC, includes:

o A description of the existing (or baseline) conditions within the assessment area with
sufficient detail to allow for the identification, understanding, and assessment of potential
Project-VC/IC interactions.

* A description of the quality and reliability of the existing (or baseline) data and its
applicability for the purpose used, including any gaps, insufficiencies and uncertainties,
particularly for the purpose of monitoring activities.

3.3-10
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Reference to natural and/or human-caused trends that may alter the environmental,
economic, social, heritage and health setting, irrespective of the changes that may occur
as a result of the Project or other project and/or activities in the area.

Explanation of if and how other past and present projects and activities in the
assessment area have affected or are affecting the VC.

Documentation of the methods and data sources used to compile information on existing
(or baseline) conditions, including any standards or guidelines followed. Where
additional Project and VC-specific field studies were conducted, the scope and methods
to be used have followed published documents pertaining to data collection and analysis
methods. Where methods used for the assessment deviate from applicable published
guidance, the rationale for the variance is provided.

A description of the Traditional Ecological Knowledge (TEK), including Aboriginal
Traditional Knowledge (TK), that is used in the VC assessment.

The methods used to collect and assemble data on existing conditions are based on the
following procedures and standards:

Collection, analysis, and presentation of data follow the appropriate provincial or federal
standards (e.g., B.C. Resource Information Standards Committee)

Information from Aboriginal Groups traditional knowledge/traditional use (TK/TU) studies
is incorporated alongside information from scientific studies, where relevant and
appropriate

Maps are used to show data collection points

Existing reports and documents are appended or referenced, as appropriate

The sections that describe the assessment methods for each VC and IC also provide the

following:

The rationale for selecting sampling sites and analytical parameters, where applicable.

Descriptions of field and laboratory methods, as well as quality assurance and quality
control measures applied.

Comments regarding the quality and reliability of these data and their applicability for the
purpose used, with the identification of gaps, insufficiencies and uncertainties.

Where appropriate, technical volumes describing baseline studies and existing conditions are

included as appendices, with key findings contained in these technical volumes summarized in

the Application.
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34 Potential Effects

The assessment of potential effects of the Project on each VC begins with a description of
Project activities and physical works that could result in an environmental effect. A description of
Project-related activities is provided in Section 1.1.4 Project Components and Activities.

A matrix, presented in Appendix B, Table 1, which shows potential interactions between
Project activities and each VC and IC during specific Project phases, was used to identify
potential effects on VCs/ICs. Determination of the potential for an activity to interact with each
VC and IC is based on review of relevant literature, other environmental assessments, and
professional judgment. Feedback from Aboriginal Groups, the public, stakeholders and
government agencies on VC/IC selection and assessment was incorporated, as relevant.

Where it was determined that an interaction between a Project activity and VC or IC could
occur, a preliminary effects-rating using the categories defined in Table 3.4-1 was assigned.

Table 3.4-1 Preliminary Effects-Rating for Project Interactions
Rating Description
An interaction with the Project activity is likely to occur but would
No effect not be expected to result in a detectable or measurable effect on
the VC.

An interaction with the Project activity is likely to occur and would

Potential effect be expected to result in a potential effect on the VC.

For each activity that is anticipated to interact with a VC, a rationale that supports the
preliminary effects rating is provided, along with a description of the nature of the interaction and
anticipated effect(s). Interactions with potential effects are carried forward in the assessment.
The methods and criteria used to justify any excluded project activity-VC interaction will be
provided.

In cases where a VC could potentially be affected indirectly by a Project-related change in
another component (i.e., an IC as described in Section 3.1.2.1 Intermediate Components),
interactions between Project activities and the ICs, and associated changes in the ICs were
identified using a process similar to the one described above for VCs. Project-related changes
in ICs are assessed in terms of the effects of those changes on the VCs that are the ultimate
receptors of the effects of the Project.
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3.5 Mitigation Measures

Where potential effects are determined to occur, mitigation measures are identified to avoid or
reduce potential adverse effects of the Project on VCs and subcomponents. Mitigation
measures that will reduce or eliminate an adverse effect are described for each VC and IC, with
an emphasis on how these measures will help alter the effect. Mitigation measures for VCs and
ICs include the following information, where relevant:

o A description of the approach to identify and analyze mitigation measures, including any
management and compensation plans proposed, which will be implemented to address
potential effects.

o A description of the mitigation measures incorporated into the Project, including site and
route selection, project scheduling, project design, and construction and operation
procedures and practices.

e A description of any standard mitigation assumed or proposed to be implemented,
including consideration of best management practices, environmental management
plans, environmental protection plans, contingency plans, emergency response plans,
and other general practices.

¢ An indication of how the mitigation measures will mitigate the potential adverse effects
on the VC or IC.

e The rationale for the proposed mitigation measures, including why further avoidance or
reduction measures for adverse effects may not be considered feasible, and the need for
and scope of any proposed compensation or offset.

e An evaluation of the anticipated success of each mitigation measure and a description of
the rationale and analysis for these evaluations, including, where relevant, a description
of the potential risks and uncertainties associated with use of the mitigation.

e A description of the time required for mitigation to become effective.

A summary of the mitigation measures by Project phase is included, as well identification of
mitigation measures that are in management or compensation plans. In some cases, mitigation
may include monitoring programs to verify results of the assessment, or monitor effectiveness of
mitigation measures. If appropriate, or applicable, mitigation strategies discussed on the
Applications will include mitigation measures or opportunities for enhancement of the
environment in addition to avoiding or minimizing Project-related effects.
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3.6 Characterization of Residual Effects

Where residual effects are expected to persist after implementation of mitigation measures,
such effects are characterized for each VC/IC using the criteria listed below. Some criteria
definitions have been developed for specific VCs or ICs, and these are described in each effects
assessment section. The assessment of effects also considers the likelihood of each predicted
residual effect occurring.

The following generalized definitions are used as a guide for establishing specific effects
characteristics for each VC/IC.

o Direction refers to the overall nature of the residual effect. The direction of Project
effects may be positive (i.e., beneficial), neutral, or negative (i.e., adverse).

o Magnitude refers to the amount of change to the existing condition of a VC/IC.
Magnitude is generally measured in terms of the proportion of the VC/IC that is affected
within the assessment area (LAA or RAA) relative to the range of natural variation
(or historic variation, in the case of human environment VCs). The definition of
magnitude is VC/IC-specific.

o Geographic extent refers to the area over which Project-related changes would occur.
The geographic extent of effects may be site-specific (limited to the Project alignment),
local (limited to the LAA), regional (limited to the RAA), or beyond. The definition may
vary by VC/IC.

o Duration refers to the period of time for a VC/IC to return to its existing condition. The
duration of an effect may be short-term, long-term, or permanent (i.e., the VC/IC won't
return to its existing condition). Definitions of short- and long-term vary by VC/IC, to take
into account VC/IC-specific temporal characteristics, such as breeding times in the case
of wildlife.

e Frequency refers to the number of times that an effect might occur. The frequency of an
effect may be continuous, frequent, uncommon, or rare.

o Reversibility refers to the degree to which existing conditions can be regained after the
factors causing the effect are removed. Effects can be reversible, irreversible
(permanent), or partially reversible.

Residual effects are discussed in the context of the current and future sensitivity of the VC/IC
and its resilience to change caused by the Project. Consideration of context is based on the
description of existing conditions of the VC/IC, which reflect cumulative effects of other projects
and activities that have been carried out, and especially information about the impact of natural
and human-caused trends in the condition of the VC/IC. Sensitivity or resilience is ranked using
qualitative terms such as low, medium, or high, where appropriate.
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The characterization of each residual effect and the rationale used to support each rating are
summarized in the relevant effects assessment section of each VC/IC.

For each VC/IC, a table is provided describing the residual effects using the residual effects
criteria context, magnitude, extent, duration, reversibility, and frequency, as defined in EAQ's
Guideline for the Selection of Valued Components and Assessment of Potential Effects. Where
feasible, these criteria will be described quantitatively. When residual effects cannot be
characterized quantitatively, the effects have been characterized qualitatively. The use of any
qualitative terms (e.g. high, moderate, low, etc.) is accompanied by distinct definitions for each
of these rankings. An explanation is included for the conclusion reached for each criterion used
to characterize a residual effect.

3.7 Likelihood

The likelihood for all residual adverse effects occurring is assessed using appropriate
quantitative or qualitative terms, in sufficient detail to help understand how the conclusions are
reached. Definitions of any qualitative terms, such as ‘low’, ‘moderate’, or ‘high’ probability for
each VC/IC are provided.

3.8 Proponent’s Determination of Significance

For each VC, a conclusion of significance of residual adverse effects is provided. To determine
the significance of a residual effect, the effects assessment methods consider the nature and
likelihood of each residual effect, and the context within which it is expected to occur.
Significance thresholds are defined for each VC based on federal and provincial regulatory
requirements, standards, objectives, or guidelines, as well as resource management objectives,
community standards, scientific literature, or ecological functions, as applicable. Residual
effects on ICs along the pathway of effects are reflected in the significance determination of
each receptor VC.

3.9 Confidence and Risk

The level of confidence (low, moderate, or high) for each residual effect prediction, associated
with both the significance and likelihood, is provided. The level of confidence is based largely on
professional judgment, and takes into consideration factors such as uncertainties, quality of
available data, as well as nature and extent of potential effect. A description of any measures to
reduce uncertainty through monitoring, adaptive management, or other follow-up programs,

is provided.
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A risk assessment for the residual effects prediction will be conducted when the following
conditions apply:
e There is a high degree of uncertainty in an effects prediction (i.e., low confidence)
e There is a possibility of a significant adverse effect

e Follow-up programs may not be sufficient to manage the potential risk

If additional risk assessment is required, the process and methodology used for this analysis
and the conclusions are provided, including the range of likely, plausible and possible outcomes
with respect to likelihood and significance.

For each VC/IC, a summary is provided of the Project interactions, proposed mitigation
measures, and the characterization of residual effects.

3.10 Cumulative Effects Assessment

A cumulative effects assessment is conducted when adverse residual effects of the Project on a
VC/IC have the potential to interact with the residual effects of other certain and reasonably
foreseeable projects and activities.

The methods for cumulative effects assessment are based on federal guidance provided in the
Cumulative Effects Assessment Practitioners Guide (Hegmann et al. 1999). As identified in
EAQ’s Guideline for the Selection of Valued Components and Assessment of Potential Effects,

the steps outlined in Figure 3.10-1 below are used to determine residual Project effects and the
subsequent cumulative effects assessment.
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Potential project Mitigation for project Residual project
effects effects effects

Interaction with
residual effects of
other past, present or
reasonably
foreseeable projects
& activities

Potential cumulative Additional mitigation Residual cumulative
effects for cumulative effects effects

Figure 3.10-1 Steps to Determine Residual Project and Cumulative Effects

Unless stated otherwise, the effects of past developments are considered to be included in
the existing conditions of a VC or IC. The cumulative effects assessment also considers
approved land use plan provisions and overlapping effects associated with others present
(i.e., construction is underway during development of the Application), and future certain or
reasonably foreseeable developments. A list and details of other present and future certain or
reasonably foreseeable developments that are included in this assessment is provided in
Section 3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or
Activities.

Potential residual effects of the Project that are negligible (not detectable or measurable) are not
carried forward in the cumulative effects assessment. Whenever a residual effect of the Project
has been excluded from detailed consideration in the cumulative effects assessment, the
rationale for this exclusion is provided in the corresponding VC/IC assessment section.

3.10.1 Identifying Past, Present or Reasonably Foreseeable Projects and/or
Activities

The developments listed below have been identified as candidates for inclusion in the
assessment of cumulative environmental effects of the Project, based on a review of the
following: the EAO Project Information Centre (e-PIC), the Canadian Environmental
Assessment Registry, and project websites. Locations of these developments are shown on
Figure 3.10-2.
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The following selection criteria were used in identifying projects and activities to be considered
in the assessment of cumulative effects:

1. The project or activity could result in a residual effect or change on a VC or IC.

2. The Project-specific residual effect or change on a VC or IC is likely to act in a
cumulative fashion with the residual effects of other present, and certain and reasonably
foreseeable future projects and activities in the area.

Influence of projects and activities that have already been built/conducted, including but not
limited to Deltaport, BC Ferries Terminal at Tsawwassen, Vancouver International Airport,
Boundary Bay Airport, Fraser Wharves, Coast 200 Terminals, Lehigh Hanson Cement Plant,
Varsteel, Seaspan Ferries Corporation Tilbury Terminal, and FortisBC Tilbury LNG Plant
(existing), will be included in the assessment of baseline conditions of each VC; these projects
have therefore not been included in the list of current projects and activities to be included in the
cumulative effects assessment.

3.10.1.1 Certain Developments and Activities

Tilbury Liquefied Natural Gas (LNG) Facility Expansion Project: FortisBC is currently
expanding the Tilbury Island LNG storage facility in Delta to provide increased LNG supply in
the transportation sector, remote communities, industry, and the marketplace. The project will
add approximately 46,000 cubic metres of LNG storage. Upgrades to existing and construction
of new infrastructure are land-based. Construction commenced in the third quarter of 2014; the
project is expected to be operational by November 2016. The project is situated approximately
four kilometres upstream of the Project alignment.

Vancouver Airport Fuel Delivery Project: Having received an Environmental Assessment
Certificate in December 2013, construction for this project is anticipated to be completed by
Spring 2018. The project includes upgrades to an existing marine terminal in the lower

Fraser River, and construction of a new aviation fuel receiving facility approximately

2.5 kilometres upstream of the Project alignment, as well as construction of a new pipeline to
transfer aviation fuel to Vancouver International Airport through Richmond. During project
operation, periodic (i.e., once every two years) maintenance dredging, which will not spatially
overlap with the Project, will occur between the marine terminal and the Fraser River South Arm
navigational channel to maintain adequate under-keel clearance for vessels calling at the
terminal. Marine terminal upgrades are scheduled to occur in 2016. The project is anticipated to
be operational by spring 2018.
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Maintenance Dredging of the Lower Fraser River: Port of Vancouver carries out annual
maintenance dredging of the lower Fraser River to maintain adequate depth in the navigational
channel for commercial vessels to safely access port facilities.

Port of Vancouver Habitat Enhancement Program: The Habitat Enhancement Program is a
Port of Vancouver initiative focused on creating, restoring and enhancing fish and wildlife
habitat. The program consists of projects around the Lower Mainland and is intended to provide
a balance between a healthy environment and future development projects that may be required
for port operations. The Sturgeon Banks project is being considered as a potential habitat
restoration site for the Habitat Enhancement Program. This project is located approximately ten
kilometres from the Project.

3.10.1.2 Reasonably Foreseeable Developments

Fraser Surrey Docks Direct Transfer Coal Facility (Texada Coal): Recently approved by Port
of Vancouver, this project involves development of a direct transfer coal facility, including
supporting rail and yard infrastructure, to handle up to four million metric tonnes of coal per
year. The project includes transfer of coal from rail onto barges, and barge transport of coal
from the terminal to Texada Island. Marine vessel traffic is expected to include 500 cargo
barges and 80 bulkers per year. The project is expected to be in operation at the time Project
construction is proposed to commence. The proposed coal transfer facility location is
approximately upstream 15 kilometres from the Project alignment.

WesPac Tilbury Marine Jetty Project: This proposed project includes construction of a marine
jetty adjacent to the existing FortisBC Tilbury LNG Facility (discussed under Certain
Developments above). Located in the lower Fraser River at Tilbury Island, in Delta, this jetty is
intended for the berthing and transferring of approximately four billion cubic metres of LNG per
year to marine barges and carriers for delivery to local fuel and offshore export markets.
Proposed project construction activities include the removal of existing abandoned marine
infrastructure, and construction of a new marine jetty (i.e., access trestle, loading platform, and
mooring dolphins), and land-based infrastructure to receive processed LNG for transfer to
marine vessels. Supply of LNG for the project is proposed to come via a pipeline from the
existing adjacent FortisBC Tilbury LNG storage facility. The project is currently under review by
the National Energy Board, and is subject to environmental assessments by the Canadian
Environmental Assessment Agency (CEA Agency) and the EAO. In July, 2015 the CEA Agency
approved the substitution of the federal environmental assessment process by that of the
BCEAA for this Project. Construction is anticipated to beg