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18.0 SOCIAL AND ECONOMIC SETTING 

Potential Project-related effects on social and economic aspects are assessed in this volume 

(Volume 4) through 1 IC and 10 VCs, as listed below:  

 Section 18.4 Population (IC); 

 Section 19.0 Labour Market; 

 Section 20.0 Economic Development; 

 Section 21.0 Marine Commercial Use; 

 Section 22.0 Local Government Finances; 

 Section 23.0 Services and Infrastructure; 

 Section 24.0 Outdoor Recreation; 

 Section 25.0 Visual Resources; 

 Section 26.0 Land and Water Use; 

 Section 27.0 Human Health; and 

 Section 28.0 Archaeological and Heritage Resources. 

Taken together, these 11 assessments form an integrated analysis of the potential effects of 

the Project on local people and economies, including the general population, local 

communities, Aboriginal communities, and the region as a whole. The assessment of several 

VCs in this volume has been informed by specific studies of existing economic and social 

conditions in the two Aboriginal communities in close proximity to the Project with 

established rights to fish near Roberts Bank: Tsawwassen First Nation and Musqueam 

First Nation (Appendix 18-A Existing Social and Economic Conditions of Tsawwassen 

First Nation Community and Appendix 18-B Existing Social and Economic 

Conditions of Musqueam First Nation Community).  

The setting related to the IC and VCs in this volume is described in Sections 18.1, 18.2, 

and 18.3 in the context of three themes: economic setting, land and water uses, and 

health and quality of life. These sections summarise the broad range of social and 

economic aspects that comprise the human environment relevant to RBT2, and describe 

their inter-relationships. The assessment of the Population IC is included as a subsection of 

this description of the Project’s social and economic setting (Section 18.4). Assessments of 

the 10 VCs are included in this volume as stand-alone sections. 
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18.1 ECONOMIC SETTING 

The Project is situated within the economy of Metro Vancouver, including the Corporation of 

Delta (Delta). This section provides a high-level summary of the economic setting within 

Metro Vancouver and Delta, related to five assessments in this volume: Section 18.4 

Population, Section 19.0 Labour Market, Section 20.0 Economic Development, 

Section 22.0 Local Government Finances, and Section 23.0 Services and 

Infrastructure. 

The growing local economy is driven in part by construction of large infrastructure projects. 

In 2012, approximately 10% of businesses in Metro Vancouver were construction-based, 

and the number of local business establishments in general increased steadily from 2003 to 

2012. In comparison, approximately 15% to 25% of Aboriginal businesses in Metro 

Vancouver are construction-based, and Members from both the Tsawwassen and Musqueam 

First Nation communities either own or have mutually beneficial joint-venture partnerships 

with construction companies.  

Metro Vancouver is a large urban centre, with a 2011 population of approximately 

2.3 million. Delta’s population was 99,863 in the same year. Population in Metro Vancouver 

has grown in recent years, primarily due to international migration, while Delta’s population 

has remained relatively stable over the last decade. 

The population of this metropolitan area has a large skilled labour force, and an Aboriginal 

sub-set of that labour force. In 2011, over 55% of the total labour force in B.C. resided 

within Metro Vancouver, with just under 10% based in Delta. The majority of the Metro 

Vancouver Aboriginal labour force was employed in trades, transport, and equipment 

operations in 2011. In recent years, Aboriginal participation in trades training has increased 

significantly. In Tsawwassen First Nation and Musqueam First Nation communities, a large 

portion of residents are employed as construction labourers.  

The local population of Metro Vancouver and Delta relies on existing services and 

infrastructure, including housing, emergency (fire, ambulance, police) and health services, 

and municipal infrastructure (e.g., water, solid waste disposal). Housing vacancy in Metro 

Vancouver during the last 10 years has remained low (average of 1.4%), suggesting a high 

degree of difficulty in finding suitable affordable rental housing, whereas housing vacancy in 

Delta has been slightly higher (average of 2.5%), suggesting a more balanced housing 

market. Affordable housing for Tsawwassen Members on Tsawwassen First Nation Lands is 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 18-3 

limited. Population growth and demographic change are two of the biggest factors driving 

the expansion of the housing market and housing characteristics in an area (CMHC 2013). 

The primary factor influencing population growth in Metro Vancouver in recent years has 

been international migration (Storen 2013). Health services in Metro Vancouver are 

provided by Vancouver Coastal and Fraser Health authorities, with health centres and 

services located in Delta and Metro Vancouver. Local fire, police, and emergency services 

are available in Delta, in close proximity to the Project area.  

The provision of these services and infrastructure is a key factor in local government 

finances. Local government finances refers to the collective expenditures and revenues 

raised by municipal and regional district governments. Local governments in B.C. generate 

revenue predominantly through property taxes and sale of services, including those 

described above. Government expenditures generally fall under the broad categories of 

expenditures directed to government operations; goods and services acquisition; and 

income transfers. 

Information on existing economic conditions for Tsawwassen First Nation and Musqueam 

First Nation are included in Appendix 18-A and Appendix 18-B. 

18.2 LAND AND WATER USES  

Roberts Bank and the surrounding coastal areas support many recreational and commercial 

uses of land and water. This section describes the setting relevant to four VCs in this 

volume: Marine Commercial Use (Section 21.0), Outdoor Recreation (Section 24.0), Land 

and Water Use (Section 26.0), and Archaeological and Heritage Resources (Section 28.0).  

Marine-based recreational and tourism activities in the Roberts Bank area include sailing, 

kayaking, windsurfing, kiteboarding, motor boating, crab harvesting, and salmon fishing. 

Existing land-based recreational activities in the Roberts Bank area include walking, cycling, 

bird watching, nature study, photography, use of recreational areas such as parks, and 

hunting of migratory birds (which takes place from boats as well as on land).  

Various commercial activities take place within the waters near Roberts Bank, 

including commercial fishing, guided recreational fishing, and whale-watching tourism. 

Whale-watching activities are focused on southern resident killer whales, as well as 

transient killer whales and humpback whales. Commercial fishing activities in the Roberts 

Bank area include salmon and crab harvesting. The commercial salmon fishery targets 

sockeye salmon primarily, and pink salmon occasionally. Waters in the vicinity of Roberts 
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Bank lie within the southernmost part of DFO’s Area I crab management area, which 

extends northward to the English Bay, Howe Sound, and Sunshine Coast areas. Crab 

licences in Area I include commercial licences (limited entry and vessel-based), as well as 

communal commercial licences issued to Aboriginal groups.  

Areas adjacent to the Project area with designated land uses include the Roberts Bank 

Wildlife Management Area and the Tsawwassen First Nation community lease lands. Wildlife 

viewing, licensed waterfowl hunting, and recreational, commercial, and Aboriginal fisheries 

take place in the Roberts Bank Wildlife Management Area. The Tsawwassen First Nation 

community lease lands are tenured for recreational or other community, but not 

commercial, uses. Potential effects on the actual uses that take place within these lands for 

traditional purposes are assessed in Section 32.2 Current Use of Land and Resources 

for Traditional Purposes. 

In addition to supporting recreational and commercial land and water uses, Roberts Bank is 

an area of historic use, and therefore an area of archaeological interest. The land and 

waters in the vicinity of Roberts Bank are the location of a variety of historic uses by 

Aboriginal peoples, including hunting and gathering expeditions and fishing. According to 

ethnographic information, the Roberts Bank area was historically used to construct tidal 

traps to catch sturgeon. Physical remains of these traps, in the form of wooden stakes, may 

be present in the intertidal sediments.  

The land and water uses described above have inherent value to the users, including 

aesthetic, monetary, or quality of life aspects. To Aboriginal groups, the use of the land and 

waters at Roberts Bank also holds specific cultural value. The cultural and spiritual aspects 

of Aboriginal land and water uses are assessed in Section 32.2 Current Use of Land and 

Resources for Traditional Purposes. Information on existing land and water use 

conditions for the Tsawwassen First Nation and Musqueam First Nation are included in 

Appendix 18-A and Appendix 18-B. 

In addition to participation in many of the commercial, recreational, agricultural, and 

industrial land and water uses described above, Aboriginal groups also carry out fishing, 

hunting, plant gathering, and other cultural activities for traditional purposes. These uses 

are all discussed further, and assessed in Section 32.2. The assessment of potential 

Project-related effects on Aboriginal land and water use draws on the assessments in this 

volume (Volume 4 Socio-economic Effects Assessments). 
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18.3 HEALTH AND QUALITY OF LIFE 

This section provides a high-level summary of the existing setting associated with the 

assessments of Visual Resources (Section 25.0) and Human Health (Section 27.0). Many 

of the economic, land, and water use aspects (described above), as well as several physical 

and biological aspects (assessed in Volume 2 Effects Assessment Methods and 

Physical Setting and Volume 3 Biophysical Effects Assessments, respectively) are 

linked to health and quality of life for local communities. The assessments of Visual 

Resources and Human Health incorporate these and many other aspects, considering their 

function within the broader system and their vulnerabilities to change.  

The existing daytime viewscapes of the future Project area are primarily influenced by 

existing port facilities, including the Roberts Bank terminals and the B.C. Ferries terminal. 

Nighttime viewscapes are also influenced by these structures, as well as light from 

greenhouses that use night lighting and road lighting. The land surrounding the Project area 

is relatively flat and there are no other anthropogenic physical features in the foreground 

that are visible from the viewscapes assessed. 

The health of the communities surrounding the Project area is generally good, and is 

characterised as comparable to provincial and national averages in terms of rates of chronic 

diseases, frequency of injuries, and mortality rates.  

Specific information related to determinants of health and quality of life for the 

Tsawwassen First Nation and Musqueam First Nation are included in Appendix 18-A and 

Appendix 18-B. Additional information regarding cultural health and integrity is provided in 

Section 32.2 Current Use of Land and Resources for Traditional Purposes. 
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18.4 POPULATION 

This assessment section describes the existing conditions related to the Population IC and 

anticipated future changes resulting from Project components and activities. This section 

addresses IC-specific information requirements identified in the EIS Guidelines, part 2, 

section 9.1.7 Human Environment, including the rural and urban settings likely to be 

affected by the Project, taken to include population. 

The information presented in this section regarding predicted changes in population is used 

to support the effects assessment of the Project on Section 22.0 Local Government 

Finances and Section 23.0 Services and Infrastructure. For subsequent statements in 

this section pertaining to professional judgement or reliance, the names and qualifications of 

the individuals making that judgement are listed at the beginning of Volume 4. 

18.4.1  Selection of Intermediate Component 

The selection of Population as an IC followed a three-step selection process as identified in 

Section 8.1.2 Selection of Valued Components.  

While population meets most of the criteria for selection of VCs, it is not a receptor 

component in a Project-related effects pathway, and is therefore considered an IC in this 

environmental assessment. 

Population change is determined by two factors, net migration and natural 

population increase. Net migration is the relevant pathway of potential population change 

for the Project as the Project could alter the local population through temporary or 

permanent in-migration of Project workers (and their families). A labour gap, due to the 

available and qualified local labour pool not being able to fully meet Project labour 

requirements, could result in Project-associated temporary or permanent in-migration into 

the local area and associated population change. If the available and qualified local labour 

force is sufficient to meet all or almost all of Project-associated labour needs then there 

would be no or nominal Project-associated in-migration and population growth. 

18.4 Population Assessment Highlights: 

 The Project is not expected to alter the overall population growth trend in Metro 
Vancouver during the construction and operation phases. 

 Small amounts of in-migration to Metro Vancouver during the construction phase 
are expected. 
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The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project components and activities for this IC. Figure 18.4-1 outlines the linkages 

between Project labour demand, worker in-migration-driven population growth, and 

associated changes in local services and infrastructure and local government finances. 

Figure 18.4-1 Population Linkage Diagram 

 

Project-related population change and the labour market factors influencing population 

change are of interest to members of the public and local governments in Metro Vancouver, 

including Delta and Tsawwassen First Nation, as demonstrated by comments received 

through engagement with members of the public and local government (Section 7.1 

Regulatory Engagement and Consultation, and Section 7.3 Local Government and 

Public Engagement and Consultation). While information provided by members of the 

public and Aboriginal groups is incorporated, Aboriginal traditional knowledge (ATK) related 

to population was not available for this assessment. A summary of efforts to collect ATK is 

provided in Section 7.2.1.7 Collection of Aboriginal Traditional Knowledge. 

18.4.2  Assessment Purpose and Approach  

In 2012, PMV initiated studies to support the environmental assessment and future 

environmental management for the Project. The study of potential population effects due to 

the Project was carried out to determine if there would be in-migration of Project-associated 

workers into the local area, which could potentially result in population-driven changes in 

community infrastructure and services demand, as well as local government expenditures. 

Building on available information, a study was designed for the IC assessment of 

population with the intent of using predicted results to inform the assessments presented in 

Section 22.0 Local Government Finances and Section 23.0 Services and 

Infrastructure.  
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The objectives of the population assessment are identified as follows: 

 Characterise the existing population environment; 

 Determine population levels at the time of commencement of Project construction 

and operation; and 

 Estimate the potential for in-migration and population change, considering Project 

construction and operation labour demand, likely geographic sourcing of Project-

associated labour, and forecasted local labour supply.  

An economic impact study was undertaken, as outlined in Table 18.4-1, with study results 

used as inputs to the population assessment. A study of existing socio-economic conditions 

of the Tsawwassen First Nation provided population information and data. 

Table 18.4-1 Studies to Support Population Assessment 

Study Name Study Description 
Report 

Accessible at: 

Economic 

Impact Roberts 
Bank Terminal 2 

Technical Report 

For this analysis, the direct output and employment 
estimates for the construction phase and the terminal 
operator activities of the operation phase are based on 
expenditure and employment estimates developed by 

engineering and shipping industry consultants for PMV as 
part of the Project’s planning. Other direct and all 
indirect and induced economic effects for the 

construction and operation phases were estimated 
through modelling runs of the B.C. Input-Output Model 
(BCIOM) and use of PMV-supplied expenditure and 

employment estimates as modelling inputs. 

Appendix 20-A 

Existing Social 
and Economic 

Conditions of 
Tsawwassen 

First Nation 
Community 

This study describes the existing socio-economic 
conditions of the Tsawwassen First Nation. The study’s 

research program included: working with Tsawwassen 
First Nation representatives to finalise the study scope 
and work plan; desktop research; and primary data 

collection through interviews with Tsawwassen First 
Nation departmental representatives. 

Appendix 18-A 

18.4.3 Summary of Information Sources 

The assessment of population is based on a review of research conducted over the past 

15 years by Statistics Canada, BC Stats, other government agencies and academic 

researchers, and professional judgement, as well as information obtained from interviews 

and desktop studies. Baseline and historical population and demographic trend data were 

obtained from Statistics Canada’s Census of Canada and National Household Survey for 

2001, 2006, and 2011. Population forecast data were obtained from BC Stats PEOPLE 
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model1 and from Metro Vancouver’s Regional Growth Strategy. Aboriginal population data 

were gathered from Statistics Canada and Metro Vancouver. Population data for 

Tsawwassen First Nation were obtained from Appendix 18-A.  

As primary inputs for the economic impact modelling, PMV provided detailed estimates of 

direct employment by general occupations and expenditures by detailed goods, materials, 

and services for construction of the proposed marine terminal and causeway expansion and 

the terminal services of the subsequent operating phase. These estimates were current as 

of fall 2013 but are subject to change as the Project design is refined prior to 

the commencement of construction in 2018 and commencement of the operation phase 

in 2024. 

18.4.4 Methods 

This section provides methodological information relevant to the assessment of population, 

and includes temporal boundaries, study areas, and a summary of the methods of each 

specific study supporting the assessment. 

18.4.4.1 Temporal Boundaries 

The four temporal cases in this assessment are presented below: 

 Existing conditions; 

 Expected conditions; 

 Future conditions with the Project; and 

 Future conditions with the Project and other projects and activities. 

Studies to characterise existing conditions are reflective of the years 2011 to 2013. This 

period was selected as it represents the most recent relevant datasets available for the local 

area. For example, the Canadian Census and 2011 National Household Survey provides the 

most recent population and demographic information for Metro Vancouver and its member 

municipalities, and their data were used to portray recent existing conditions in regard to 

population. The Tsawwassen First Nation Social Well-being Study (n.d.) provides a recent 

profile of the Tsawwassen First Nation community. Where available and relevant, historical 

trend data are presented to describe population change over time. 

                                          
1  PEOPLE is an acronym for Population Extrapolation for Organizational Planning with Less Error. 
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Changes to population related to Project construction were predicted for the horizon year of 

2021. This horizon year was selected because construction will commence in mid-2018, and 

peak or near peak direct construction employment is expected to occur in the third year of 

construction (2021). Changes to population related to Project operation were predicted for 

the horizon year of 2026. This horizon year was selected as it is the year after the Project is 

expected to reach its practical capacity, which would result in peak or near peak 

employment at the new terminal. The Project is expected to maintain this level of container 

handling volume over the long term.  

Population forecasts prepared by BC Stats and Metro Vancouver (regional district) were 

used to determine expected conditions in terms of population for the horizon years. Both 

applied a forecasting methodology that incorporated general economic conditions to 

estimate migration and associated population change. Neither BC Stats nor Metro 

Vancouver’s Regional Growth Strategy explicitly incorporated the Roberts Bank Terminal 2 

Project or other specific projects into the preparation of their population forecasts for either 

Metro Vancouver or its sub-areas (Grundlingh 2014, Metro Vancouver representative 2014). 

Rather, population forecasts produced by BC Stats, for example, use an econometric model 

that incorporates a comparison of B.C. and Alberta unemployment rates and B.C. 

and Canada real GDP rates to estimate net inter-provincial migration into the province 

(Storen 2013).  

These forecasts include all population changes that are likely to result from all projects and 

activities, including those from the Project. As a consequence, the direct population 

conditions or results of other projects and activities expected to have occurred at the time 

of Project commencement (i.e., up until the horizon years, cannot be separated within the 

forecast context from the potential population conditions associated with the Project). The 

population estimates for the horizon years are reported and analysed in Section 18.4.7 but 

these population estimates include results from all projects (i.e., the Project’s implications 

have not been abstracted from these estimates). The assessment in this section, however, 

considers the factors outside of the Project that contribute to the population conditions of 

the horizon years.  

In Section 18.4.8, future conditions with the Project are assessed. These population results 

use the aforementioned forecasts, and these results reflect all projects, including the Project 

in the horizon years. The focus of the assessment of this section is on the Project factors 

that could influence migration and therefore population, and the expected incremental 

changes to population due to the Project. 
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As indicated above, the estimated populations in the horizon years from the BC Stats and 

Metro Vancouver forecasts reflect the influences of all projects. This includes projects that 

have occurred at the time of the horizon years, the Project, and other projects that are 

likely to occur in the horizon year and would result in cumulative effects when considered 

together with the Project. As such, a separate assessment of future conditions with the 

Project and specific other certain and reasonably foreseeable projects and activities was not 

undertaken.  

With respect to Tsawwassen First Nation, while population growth is anticipated for 

Tsawwassen First Nation Lands over a similar time period as the construction and operation 

phases of the Project, this growth is expected to be the result of future economic conditions 

in general, both on Tsawwassen First Nations Lands and in Metro Vancouver (i.e., economic 

conditions off Tsawwassen First Nations Lands can also influence population migration and 

population change within the Tsawwassen First Nation community). Population growth is 

also expected to be the result of availability of market-based housing in the Tsawwassen 

First Nation community, as well as the factors that affect population change (e.g., natural 

demographic change). These factors affecting the population forecast on Tsawwassen First 

Nations Lands are already captured in the future conditions with the Project case.  

18.4.4.2 Study Area 

The study area for the Population IC is Metro Vancouver, and is shown in Figure 18.4-2. 

The study area aligns with the local assessment areas for the Labour Market, Services and 

Infrastructure, and Local Government Finances VCs.  

Although the focus of the Population IC assessment is on the general population of Metro 

Vancouver, potential changes to population due to the Project are also considered for Delta 

and Tsawwassen First Nation as the communities are geographically proximate to the 

Project and workers could migrate to these communities from other locations.  

Information and data on population and demographics for B.C. are incorporated into the 

Existing Conditions section (Section 18.4.6) as a regional context in order to frame and 

compare the study area trends and levels.  

18.4.4.3 Study Methods 

The major demographic processes that shape Metro Vancouver are reflected in its 

population, and can be qualitatively and quantitatively assessed using a range of 

interpretive methods including desktop research, interviews, observations, and quantitative 
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modelling. The adopted approach integrated economic impact modelling, population cohort 

modelling, desktop research, and primary interviews, and focused on the long-term 

processes that would drive population change in the study area. The following sub-sections 

summarise the interpretive and modelling approach.  

Utilisation of Economic Impact Analysis Results 

Direct employment estimates for terminal construction and operation were considered in 

assessing potential population effects due to the Project. In addition to direct employment, 

indirect and induced employment estimates for Project construction and operation are 

considered. Direct, indirect, and induced employment requirements were compared with the 

Metro Vancouver labour force supply to determine likely geographic sourcing of workers to 

meet Project-associated labour demand (see Appendix 20-A Economic Impact Roberts 

Bank Terminal 2 Technical Report and Section 19.0 Labour Market).2 Any labour gap 

(i.e., between Project labour requirements and the available and qualified local and 

regional labour pool) was used to determine potential Project-associated temporary or 

permanent in-migration into Metro Vancouver and associated population change.3  

Application of Population Forecasts  

BC Stats and Metro Vancouver (regional district) have prepared population forecasts for 

Metro Vancouver, Delta, and Tsawwassen First Nation. The BC Stats forecast was used to 

determine the expected conditions case for Metro Vancouver and Delta, and the Metro 

Vancouver (regional district) forecast was used to determine the expected conditions case 

for Tsawwassen First Nation.  

BC Stats has projected population growth for Metro Vancouver and Delta up to 2036 using 

its PEOPLE model, which incorporates 2011 Census and 2011 National Household Survey 

results (BC Stats 2013a). The PEOPLE model forecasts births, deaths, and migration by age, 

and its projections for B.C. communities and regions represent one possible future 

population scenario (Storen 2013).  

BC Stats population forecast methodology is based on the component-cohort survival 

method, which forecasts population growth by promoting each age group to the next 

highest age group, while taking account of births, deaths, and net migration rates. The net 

migration rates used in the PEOPLE model are estimated based on push-and-pull economic 

and non-economic factors that influence migration, both in B.C. and other parts of Canada 

(Storen 2013, Grundlingh 2014).  

                                          
2  The assumptions about geographic sourcing of labour imply neither commitments nor targets regarding 

construction or operational labour force hiring arrangements. 
3  Incremental incoming intra- and inter-migration to the forecasted volume.  
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Metro Vancouver’s Regional Growth Strategy contains population projections for its member 

municipalities and the region to 2041, using a base year of 2006. The Growth Strategy’s 

projections are a modification of results from BC Stats’ PEOPLE model using an analysis of 

local municipal land use plans and development capacities (Metro Vancouver 2011). The 

Metro Vancouver forecasts consider population, housing, and employment growth 

projections at the regional, municipal, and sub-municipal levels (Metro Vancouver 2011). 

The most recent population projection from Metro Vancouver’s Regional Growth Strategy 

does not incorporate 2011 Census data, whereas the latest projections from BC Stats do. 

As well, although BC Stats reports population estimates for individual years, its forecasts 

portray long-term trends and do not attempt to portray year-to-year variances except in the 

near-term. Annual variances in domestic migration can be due to both general economic 

conditions (for example, strong U.S. housing markets driving higher B.C. forest industry 

activity) and one or more large capital project boosting construction or operations 

employment. The variances over the forecast period are balanced out into a long-term 

trend. 

18.4.5 Interviews  

Telephone interviews were undertaken with BC Stats and Metro Vancouver analysts who are 

responsible for the development of population statistics and projections. As well, in-person 

and phone interviews were completed with representatives of the International Longshore 

and Warehouse Union and Tsawwassen First Nation in support of the effects assessment of 

the labour market VC, which contributed to the preparation of this population analysis. 

18.4.6 Existing Conditions 

The following sections characterise existing conditions pertaining to population within the 

study area.  

18.4.6.1 Population 

Metro Vancouver 

Metro Vancouver’s actual population was 2,313,328 in 2011, which represents a 9.3% 

increase from 2006 (compared to a 7.0% increase for the entire province (Table 18.4-3). 

International migration is the primary factor influencing population growth in Metro 

Vancouver; in recent decades, B.C. has absorbed approximately 15% of international 

migrants to Canada, and approximately 90% of those settled in Metro Vancouver. In 
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addition, almost half of the province’s inter-provincial in-migrants over the 2006 to 2011 

period settled in the Lower Mainland. Metro Vancouver is also the home base for over 80% 

of the non-permanent residents in B.C. (Storen 2011, 2013).  

Delta 

Delta is the seventh largest municipality by population within Metro Vancouver and tenth 

largest in the province. Delta’s population was 99,863 in 2011, and was relatively stable 

over the 2001 to 2011 decade, with nominal population growth over the 2006 to 2011 

period (3.2%) and a minor decline between 2001 and 2006 (‒0.2%) (see Table 18.4-2). 

Population growth in Delta over the 2001 to 2011 decade was small (at 3.0%) relative to 

Metro Vancouver (at 16.4%) and the B.C. average (at 12.6%), and smaller than that of the 

City of Surrey (34.6%) and several other Metro Vancouver member municipalities (BC Stats 

2013b). This trend has been attributed to a limited land base in Delta for residential 

development (Gyarmati 2012). Almost 50% of the municipal land base in Delta is part of 

the Agricultural Land Reserve, and the Burns Bog Ecological Conservancy accounts for 

approximately 25% of Delta’s land base.  

The lack of employment growth in Delta over the 2001 to 2011 decade was also a factor in 

its nominal population growth. Commuting flow data from the National Household Survey 

show little change in employment (outside of the home) for Delta in the 2001 to 2011 

decade. By comparison, several other Metro Vancouver municipalities recorded large 

employment gains (e.g., Port Moody (44%), Surrey (40%), Langley District Municipality 

(36%)). Only West Vancouver and New Westminster (within Metro Vancouver) experienced 

employment losses during this decade (Ramlo et al. n.d.). 

Metro Vancouver, Delta, and B.C. have similar gender distributions of approximately 49% 

males and 51% females (Table 18.4-2), with the distribution being relatively constant for 

the past three census periods (2011, 2006, and 2001). 

Table 18.4-2 Population Characteristics for Metro Vancouver, Delta, and British 

Columbia 

 
Metro 

Vancouver 
Delta 

British 
Columbia 

2001 

Total Population 1,986,965 96,950 3,907,738 

Male 972,730 47,705 1,919,100 

Female 1,014,235 49,245 1,988,635 

Aboriginal 36,860 1,495 170,025 

1996 to 2001 Change (%) in Total Population 8.5 1.6 4.9 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 18-15 

 
Metro 

Vancouver 
Delta 

British 

Columbia 

2006 

Total Population 2,116,581 96,723 4,113,487 

Male 1,032,445 47,460 2,013,990 

Female 1,084,135 49,270 2,099,495 

Aboriginal 40,310 1,700 196,070 

2001 to 2006 Change (%) in Total Population 6.5 ‒0.2 5.3 

2011 

Total Population 2,313,328 99,863 4,400,057 

Male 1,130,375 48,995 2,156,600 

Female 1,182,955 50,865 2,243,455 

Aboriginal 52,375 2,290 232,290 

2006 to 2011 Change (%) in Total Population(a) 9.3 3.3 7.0 
(a)  The boundaries of the City of Delta changed between the 2006 and 2011 census. Population 

change statistics for 2006 to 2011 reflect the revised boundary, but the population counts for the 
2006 Census reflect the boundaries at the time of the census. 

Source: Statistics Canada 2002a, b, 2007a, b, 2012a, b, 2013a, b, c. 

Tsawwassen First Nation 

There were 720 persons living on Tsawwassen First Nation Lands in 2011, with 

approximately 190 being Tsawwassen First Nation Members (AECOM 2009, Statistics 

Canada 2012c). Currently a minority of Members live on Tsawwassen First Nation Lands; 

Tsawwassen First Nation has a total membership of 469 (2014), 46% of whom are male and 

54% are female. Annual membership growth between 2009 and 2013 ranged from a low of 

2.1% in 2011 to a high of 5.5% in 2010 (Tsawwassen First Nation 2014). The majority of 

the growth has been through births, followed by membership enrollment of minors and 

adults not previously registered with another First Nation. 

18.4.6.2 Mobility 

Mobility references permanent migration within a population, and is determined within the 

Census of Canada through a comparison between an individual’s place of residence at the 

time of a census survey and their place of residence five years prior.4 Table 18.4-3 shows 

the five-year 2006 to 2011 mobility trends for Metro Vancouver and Delta.  

                                          
4  Information from the National Household Survey shows migrants as persons who lived in a different 

community, province, or country in 2011 than in 2006. This shows a long-term migration pattern but does not 

capture migration on an annual basis within this time period.  
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A large portion (43.6%) of Metro Vancouver residents moved over the 2006 to 2011 period, 

but only half relocated from one residence to another within the boundaries of Metro 

Vancouver; 20.5% of the 2011 population consisted of migrants (i.e., more than a fifth of 

Metro Vancouver’s residents in 2011 had lived outside of Metro Vancouver in 2006). Of 

Metro Vancouver’s 2011 population, 14.0% arrived from another part of the province or 

another province and 7.9% came from another country over the previous five years.  

The migration trajectory over the past 25 years for Metro Vancouver is similar to the 2006 

to 2011 experience. Between 1986 and 2011, net migration in Metro Vancouver was 

positive, with a net average annual gain of 37,488 persons. The positive net migration over 

this time period was primarily driven by net international migration as the number of 

persons moving out of Metro Vancouver to other parts of B.C. and Canada was slightly 

higher on average than the number of persons moving to Metro Vancouver from other parts 

of B.C. and Canada. The average between 2002 and 2012 has followed a similar pattern, 

averaging positive net migration of 33,552 per year. 

Delta’s population showed less mobility, with only 30.5% of Delta residents having moved 

to a new residence between 2006 and 2011. Similar to Metro Vancouver, half of the persons 

who did move stayed in Delta. Almost 14% of Delta’s population in 2011 either migrated 

from another area in B.C. or another province since 2006. Only 3.1% of Delta residents in 

2011 came from another country over the previous five years, less than half of the share 

registered by Metro Vancouver. 

A key factor influencing the mobility of residents of a large metropolitan area like Metro 

Vancouver is the availability of daily commuting as an alternative to or substitute for 

changing residences to pursue and accept new employment. For example, a large majority 

of Delta’s labour force commutes to places of work in other Metro Vancouver municipalities; 

commuting pattern data indicates that only 31% of the Delta labour force works within 

Delta. Approximately 20% commutes to each of Vancouver, Richmond, and Surrey, with the 

remaining commuters split between trips to Langley, Burnaby, New Westminster, and 

Coquitlam. Over a third of Delta’s employment base commutes from the City of Surrey. As 

previously cited, almost a third live and work in Delta, while the remainder commute from 

Vancouver, Richmond, Langley, and New Westminster to Delta (Statistics Canada 2014a). 

Mobility statistics specific to Tsawwassen First Nation are not available.  
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Table 18.4-3 Mobility Status for Metro Vancouver and Delta, 2006 to 011 

Mobility Status 2006 – 2011 

Metro Vancouver (2011 Population – 2,165,385)a  

Non-movers  1,220,650 (56.4% of 2011 population) 

Movers   944,740 (43.6%) 

-Non-migrants  471,030 (20.4%) 

-Migrants  473,715 (20.5%) 

-Internal migrants 302,110 (14.0%) 

-Intra-provincial migrants 237,745 (11.0%) 

-Interprovincial migrants 64,365 (3.0%) 

-External migrants 171,600 (7.9%) 

Delta (2011 Population – 93,960)a 

Non-movers  63,470 (67.6 %) 

Movers  30,490 (32.4 %) 

-Non-migrants 14,625 (15.6%) 

-Migrants 15,860 (16.9%) 

-Internal migrants 12,735 (13.6%) 

-Intra-provincial migrants 11,235 (12.0%) 

-Inter-provincial migrants 1,500 (1.6%) 

-External migrants 3,130 (3.3%) 

a – The 2011 population estimates in this table differ from those in Table 18.2.8 because the mobility estimates 

are sourced from the National Household Survey, and the latter are updated estimated from 2011 Census.  

Source: Statistics Canada 2013b, d. 

The data in Table 18.4-3 references permanent migration. As described in Section 19.0 

Labour Market, there is a trend toward temporary migration via mobile workers’ long-

distance commuting from communities in southern Canada and residences outside of 

Canada to fill positions in the construction and operation of major oil and gas developments 

and facilities in northern Canada. These persons are characterised as mobile workers or 

inter-provincial employees (and non-permanent residents of their geographic area of work). 

These mobile workers retain their permanent residences and utilise rental housing and 

temporary accommodation at or near their work sites rather than migrating on a permanent 

basis. Statistics Canada does not identify temporary migrants in its Census surveys. Some 

overview estimates of mobile workers have been undertaken. For example, there were an 

estimated 55,000 mobile workers in Northern Alberta in 2011; an estimated 47% live 

elsewhere in Alberta, 44% live elsewhere in Canada (7% in B.C.), and 5% live permanently 

outside of Canada (Nichols Applied Management 2012).  
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18.4.6.3 Age Distribution 

The age structure of the Metro Vancouver population and how it evolves has a direct 

influence on the area’s natural increase and potential labour pool. Immigration influences 

age structure as immigrants have an overall younger age profile than does the current 

population in Metro Vancouver and B.C. The age profiles of Metro Vancouver, Delta, and 

B.C. are outlined in Table 18.4-4.  

The Metro Vancouver median age (40.2 years) was slightly lower than that of B.C. 

(41.9 years) in 2011. Metro Vancouver had a relatively favourable age distribution from 

a medium-term labour force perspective, with close to 65% of its population in the 20- to 

64-year age cohort, and fully 35.9% in the 20- to 44-year age cohort. A smaller percentage 

of Metro Vancouver’s population is 65 years of age and older compared to the provincial and 

national averages (Statistics Canada 2014b). 

The median age of the Delta population (42.8 years) is slightly older compared to that of 

B.C. (41.9 years). Despite the slightly higher median age, nearly a quarter of Delta’s 

population falls into the youth age cohort (0 to 19 years old), which is a higher share than 

for B.C., while Delta’s proportion of seniors was slightly below the provincial average of 

15.7%. The share of Delta’s working-age population (20 to 64 years) to total population is 

slightly smaller in numbers (59.9%) than the provincial average (62.7%). A larger share of 

the working-age population in Delta falls into the older subset of the working population 

(45 to 64 years old), meaning that while there may be a higher percentage of experienced 

workers in this community, a higher percentage are moving toward retirement age.  

Table 18.4-4 Age Distribution for Metro Vancouver, Delta, and British Columbia 

 
Metro 

Vancouver 
Delta 

British 
Columbia 

2001 

0 to 19 years (%) 24.0 28.2 25.0 

20 to 44 years (%) 39.4 33.5 36.3 

45 to 64 years (%) 24.4 27.1 25.1 

65 years and over (%) 12.2 11.1 13.6 

Median age of population (years) 37.4 38.3 38.4 

Population 15 and over (%) 82.6 79.5 81.9 
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Metro 

Vancouver 
Delta 

British 

Columbia 

2006 

0 to 19 years (%) 22.8 26.3 23.2 

20 to 44 years (%) 37.1 30.5 33.8 

45 to 64 years (%) 27.2 30.1 28.4 

65 years and over (%) 12.8 13.1 14.6 

Median age of population (years) 39.1 41.0 40.8 

Population 15 and over (%) 83.7 81.3 83.5 

2011 

0 to 19 years (%) 21.6 24.6 21.6 

20 to 44 years (%) 35.9 28.6 32.7 

45 to 64 years (%) 29.0 31.3 30.0 

65 years and over (%) 13.5 15.5 15.7 

Median age of population (years) 40.2 42.8 41.9 

Population 15 and over (%) 84.7 82.9 84.6 

Source: Statistics Canada 2002a, b, 2007a, b, 2012a, b. 

Tsawwassen First Nation’s population (2012) was younger than that of the Metro 

Vancouver, Delta, and B.C. populations (2011); for example, over 40% of its members were 

under the age of 18 in 2012 (Table 18.4-5). Over 65% of the Tsawwassen First Nation 

adult population was between the ages of 18 and 44 years, which is nearly 25 percentage 

points higher than in Delta. The proportion of the Tsawwassen First Nation population of 

retirement age was relatively small, with just under 5% of its adult population being age 

65 years or older. By comparison, 16.7% in Metro Vancouver and 19.8% of the 2011 adult 

population in Delta were aged 65 years or older. 

Table 18.4-5 Age Distribution for Tsawwassen First Nation, Metro Vancouver, 

and Delta 

 
Tsawwassen First 

Nation 
Metro Vancouverb Deltab 

Total Population 

0 to 17 years (%) 40.1(a) 19.0 21.8 

18 years and older 

(%) 
59.3(a) 81.0 78.2 

Adult Population 

18 to 24 years (%) 20.2(b) 11.7 11.3 

25 to 44 years (%) 45.7(b) 35.9 29.0 

45 to 64 years (%) 28.9(b) 35.8 40.0 

65 and older (%) 4.9(b) 16.7 19.8 

Note: (a) 2012; (b) 2011. 

Source:  Tesluk and Matthews n.d., Statistics Canada 2012a, Tsawwassen First Nation 2014. 
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18.4.7 Expected Conditions  

Metro Vancouver 

For the construction-phase horizon year, based on the BC Stats PEOPLE model forecast, 

Metro Vancouver’s population is predicted to be 2,726,316 in July 2021, an increase of 

14.9% (or 353,279 persons) from the 2011 Census year (Table 18.4-6). The annual 

growth rate of the population in Metro Vancouver over the 2011 to 2021 period is expected 

to be approximately 1.4%.  

Future population growth in Metro Vancouver is anticipated to be mainly driven by 

international migration, which has been the factor underpinning the area’s population 

growth for more than three decades. Although the baby boom generation is aging, the 

Lower Mainland’s natural population increase (births minus deaths) is not expected to turn 

negative until 2046 (Urban Futures 2013). 5  While international migration to Metro 

Vancouver over the next 20 years is expected to remain similar to or slightly below current 

levels in terms of absolute numbers, the share of population growth due to international 

immigration is expected to increase as the contribution from the natural increase declines in 

the region (Metro Vancouver 2009).  

In the operation-phase horizon year of 2026, Metro Vancouver’s population is forecasted to 

be 2,914,896, an increase of 22.8% (or 541,859 persons) from the 2011 Census year 

(Table 18.4-6). The annual growth rate to 2026 is expected to be approximately 1.4%. 

There are anticipated to be small shifts in the sources of population growth over the 

forecast period. A net loss in domestic migration is predicted over the long term for 

the Lower Mainland, stabilising in the 4,500-person range by 2022 (Urban Futures 2013). 

Intra-provincial and inter-provincial migration destinations and levels mainly reflect 

differential economic and lifestyle conditions between B.C. regions and Canadian provinces. 

Over the 1997 to 2012 period, Metro Vancouver experienced more out-migration to other 

areas of B.C. than in-migration. There was a net positive inter-provincial migration for all 

but six years of this 15-year period; however, Metro Vancouver registered net losses in 

domestic migration for all but two years of this 15-year period.  

                                          
5  The natural increase rate is expected to turn negative much earlier in the province as a whole (2031), which 

means the other half of the B.C. population as a group is aging much faster than in Metro Vancouver.  
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Although this deficit in domestic migration is seen as continuing into the long-term future, 

there will be annual variances, and this includes some years when incoming inter-provincial 

migration is higher than the long-term trend, thereby lowering the net loss in domestic 

migration. 6  Any incremental population growth associated with a major project would 

come via incoming inter- and intra-provincial migration, but the year-to-year variances in 

inter- and intra-provincial migration have been relatively modest, suggesting there have not 

been spikes due to major projects; over the 10-year 2003 to 2012 period, incoming annual 

inter-provincial migration into Metro Vancouver was within a range of 21,604 to 18,131 and 

averaged 20,084.  

Immigration levels nationally are largely determined through federal government 

immigration policies and management of immigrant processing (Storen 2013). Metro 

Vancouver’s future share of the annual national immigration intake is expected to be at 

slightly lower than average historical levels (Storen 2013). On a year-to-year basis, there 

would be minor fluctuations in immigration settlements in Metro Vancouver based on 

differential economic conditions, but major projects are not specific drivers of permanent 

international migration, except to the extent that they contribute to perceptions about 

general economic conditions.  

Rates of immigration into Metro Vancouver are tied to the federal government’s 

management of the annual immigration intake into Canada (which has been stable at 

approximately 250,000 people per year since the early 1990s).  

Delta 

Delta’s population is forecasted to grow by 4.3% or 4,377 persons between July 2011 and 

July 2021; a much lower level than Metro Vancouver’s expected increase (BC Stats 2013b). 

The majority of Delta’s growth is projected to occur between 2021 and 2026. There is 

predicted to be 7,771 more residents in Delta by 2026 over the 2011 Census year. Delta’s 

projected annual population growth rate is relatively low, estimated as approximately 0.5% 

between 2011 and 2026, the operation-phase horizon year.  

                                          
6  In other years, incoming inter-provincial migration would be lower. 
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An aspect of Delta’s slow forecasted growth rate is the relatively lower rate of migrants 

settling there and the recent composition of its domestic migration (see Table 18.4-6). 

Approximately 90% of Delta’s domestic migrants over the 2006 to 2011 period came from 

other parts of B.C. (i.e., intra-provincial migrants), and declining numbers of this 

group have been coming to Metro Vancouver over the past 15 years. Metro Vancouver 

on an overall basis has had a roughly similar number of incoming intra-provincial and inter-

provincial migrants over the 1997 to 2012 period.  

This slow population growth also coincides with the growth of Delta’s younger workforce 

(20 to 45 age cohort) and its 65 years and over-age cohort. By 2026, Delta’s population is 

expected to be older, with nearly 25% being in the 65 years and over-age cohort (compared 

to 15% in 2011). The community’s portion of the working-age population is expected to 

decline to approximately 56% (compared to 61% in 2011). The working-age population 

would, however, become a younger workforce, as the 20 to 45 age cohort is expected to be 

larger in numbers than the 45 to 64 age cohort by 2026. The 0 to 19 age cohort in Delta is 

likely to make up a smaller proportion of its population by 2026, 19.0% versus 20.9% 

in 2011.  

Table 18.4-6 British Columbia Stats Population Forecast and Age Distribution for 

Metro Vancouver and Delta, 2001 – 2026 

Year 
Total Population 

(#) 

0 to 19 
years 

(%) 

20 to 44 
years 

(%) 

45 to 64 
years 

(%) 

65 years 
and over 

(%) 

Metro Vancouver 

2001 

(actual) 
2,092,896 23.6 40.9 23.8 11.7 

2006 

(actual) 
2,199,120 22.4 38.7 26.5 12.4 

2011 

(actual) 
2,373,037 20.9 37.8 28.1 13.1 

2018 2,613,136 ‒ ‒ ‒ ‒ 

2020 2,726,316     

2024 2,840,078 ‒ ‒ ‒ ‒ 

2026 2,914,896 18.9 35.4 26.2 19.6 
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Year 
Total Population 

(#) 

0 to 19 

years 

(%) 

20 to 44 

years 

(%) 

45 to 64 

years 

(%) 

65 years 

and over 

(%) 

Deltaa 

2001 

(actual) 
101,993 27.9 34.7 26.7 10.7 

2006 

(actual) 
100,172 25.9 31.7 29.6 12.8 

2011 

(actual) 
102,093 23.2 29.9 31.2 15.7 

2018 104,614 ‒ ‒ ‒ ‒ 

2020 106,470     

2024 108,442 ‒ ‒ ‒ ‒ 

2026 109,764 18.6 31.2 25.4 24.8 

a –  The shown estimates are for Delta Local Health Area as annual population projections are available 
from BC Stats for this geography.  

Source: BC Stats 2013a. 

 

The BC Stats PEOPLE model forecast for Metro Vancouver is higher throughout the 2011 to 

2026 period by comparison to the Regional Growth Strategy forecast. The forecasted 

population for Delta in the Regional Growth Strategy is slightly lower over the short term 

than the PEOPLE model forecast level, but surpasses the PEOPLE growth forecasts by 2021; 

BC Stats forecasts a Delta population in 2021 of approximately 106,470 and the Regional 

Growth Strategy forecast is slightly higher at 109,000.7  

Tsawwassen First Nation 

Population projections calculated for Tsawwassen First Nation Lands as part of the Metro 

Vancouver 2040 Regional Growth Strategy predict substantial growth, which will largely be 

an outcome of market residential housing developments planned on Tsawwassen First 

Nation Lands.8 The population living on Tsawwassen First Nation Lands is expected to grow 

by approximately five times its current size to approximately 4,000 persons by 2021, the 

construction-phase horizon year (Table 18.4-7). These projections include both 

Tsawwassen First Nation Members and people living in 99-year leasehold housing units on 

Tsawwassen First Nation Lands. 

                                          
7  The differences between the PEOPLE model and the Regional Growth Strategy forecasts are attributed to data 

sources and different projection methodologies. The projections in the Regional Growth Strategy were based 

on an earlier version of the PEOPLE model. While the projections in the Regional Growth Strategy are updated 

periodically, the PEOPLE model is updated annually. The PEOPLE model is primarily based on mathematical 

equations of population and economic relationships, while Metro Vancouver consults with local municipalities to 

contextualise its model projections with local planning initiatives (Representative of Metro Vancouver 2014). 
8  BC Stats has not prepared a population forecast for Tsawwassen First Nation Lands. 
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Table 18.4-7 Population Projection, Tsawwassen First Nation Lands, 2006 to 

2041 

 2011a 2021b 2031b 2041b 

Tsawwassen 

Lands 
720 4,000 6,000 8,500 

Note:  Population counts are for all people living on Tsawwassen Lands, not just Tsawwassen 

Members. This includes the over 450 people who currently live in the 99-year leasehold 
homes on Tsawwassen Lands and the projected future leasehold developments. 

Source:  a - Statistics Canada 2012c : b - Metro Vancouver 2010. 

Population growth on Tsawwassen First Nation Lands is primarily tied to new housing 

developments on Tsawwassen First Nation Lands, including the Tsawwassen Springs 

Development. The Tsawwassen First Nation Land Use Plan (2009) provides a general 

statement of the broad objectives guiding the long-term vision of land use of Tsawwassen 

First Nation Lands, including housing.  

The Land Use Plan includes eight land use designations that apply to Tsawwassen First 

Nation Lands, including housing areas specifically for Tsawwassen First Nation Members and 

a Residential or Commercial Enterprise with open market housing. Up to 1,864 potential 

market housing units and 720 community housing units are identified in the Land Use Plan. 

Further information on the residential developments is detailed in Appendix 18-A and 

Section 23.0 Services and Infrastructure.  

Economic development and job opportunities include the two major commercial 

development projects currently under construction: the Tsawwassen Mills and the 

Tsawwassen Commons retail complexes. The Tsawwassen Mills project is expected to create 

an average of 1,600 construction jobs, reaching 4,500 jobs at peak construction. During 

operation, up to 3,000 full- and part-time retail, entertainment, hospitality, and support 

jobs are anticipated to be available at Tsawwassen Mills (Ivanhoe Cambridge n.d.). In total, 

the two projects are projected to provide 6,500 construction jobs followed by 4,200 retail 

jobs when the complexes open (Kerr 2014). While these projects are not explicitly 

considered in the population projections for Tsawwassen First Nation Lands, the projections 

take into account the housing, employment, and population change associated with 

Tsawwassen First Nation’s planning and economic development objectives. 
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18.4.8 Future Conditions with the Project 

The sections below summarise the anticipated interactions of the Project with population in 

the study area. As indicated in Section 18.4.1 and reflected in Appendix 8-B Project 

Interaction Matrix and Section 19.0 Labour Market, factors interacting to potentially 

increase the study area’s population are Project-associated direct, indirect, and 

induced labour demand and the availability of qualified labour in the study area. If a 

Project-associated labour supply gap exists then there would be a need to source labour 

from outside the study area, and this would result in Project-induced population growth.  

18.4.8.1 Construction Phase 

Metro Vancouver 

Based on the BC Stats PEOPLE model forecast, Metro Vancouver’s population is predicted to 

be 2,726,316 in July 2021, an increase of 4.3% from July 2018, just prior to 

commencement of Project construction. The annual increase is approximately 1.4%. This 

population estimate reflects the influences of all projects (i.e., projects that have occurred, 

the Project, and other projects that are likely to occur in 2021). 

With respect to the Project, there is expected to be a nominal level of temporary in-

migration into the study area during the construction phase due to the Project. 

Approximately 5% of the Project’s direct construction workforce, 218 person-years (PYs) 

over the 5.5-year construction phase, an annual average of 40 PYs, is anticipated to be 

sourced from outside Metro Vancouver. 9  On this basis, there would be a nominal and 

temporary population boost in the 2021 horizon year. Workers filling these positions would 

comprise the temporary in-migration into Metro Vancouver. These workers are not expected 

to be accompanied by family members, and they are likely to reside in the study area for 

under a year. The majority of these workers are expected to be sourced from outside B.C., 

including Alberta and international locations, and they would assist with specialised, time-

limited construction activities. Many workers who engage in specialised construction 

activities travel from project to project, and the nature of this type of work would not lead 

to long-term residency in Metro Vancouver.  

                                          
9  The projected direct labour requirement for the construction phase is 4,368 PYs (or an annual average of 

794 PYs). 
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It is anticipated that a very small portion of the Project’s direct construction workers would 

migrate on a permanent basis to Metro Vancouver just prior to and during the Project’s 

construction phase due to recruitment efforts of Project-associated employers. However, 

these workers (and their families) would migrate to Metro Vancouver on the basis of their 

perceptions of long-term employment conditions and opportunities in Metro Vancouver, 

which would include the Project as well as the other project employment opportunities that 

a large, growing metropolitan economy offers for construction workers. The number of 

these workers is not known at this juncture but is expected to be very small because of the 

large supply of construction-sector workers in Metro Vancouver. 

No in-migration to the study area is anticipated in connection with the Project’s associated 

indirect (estimated annual average of 717 PYs) and induced employment (estimated annual 

average of 297 PYs) forecast in Metro Vancouver during the construction phase. This 

employment is expected to comprise semi-skilled and unskilled positions for the most part, 

and these positions are expected to be filled by Metro Vancouver residents.  

The primary reasons for the above-described predicted results are presented as follows:  

 The forecasted Metro Vancouver labour force is anticipated to have sufficient 

available and qualified capacity under competitive wage and salary conditions to 

meet Project associated labour demands other than for certain specialised 

construction-phase activities;  

 Nominal use of temporary labour importation avenues of the federal government by 

Project-associated employers is anticipated due to the preceding factor;10  

 Project associated employers are not expected to offer fly-in and fly-out working 

conditions in order to attract mobile workers during the construction phase;  

 Except for management and supervisory positions, many Project work periods are 

anticipated to be attached to specific construction activities and to be short-term in 

duration, which constitute work conditions that dissuade non-local workers from 

making a long-term residency commitment unless they foresee a long-term career in 

the Metro Vancouver construction sector; and 

 Rental and owner-occupied housing costs are expected to remain relatively high in 

Metro Vancouver compared to other Canadian communities during the construction 

phase, which would be a barrier to attracting workers from other B.C. regions and 

provinces for short- or medium-term work attachments.  

                                          
10  These persons would reside in Metro Vancouver on a temporary, non-permanent basis. 
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Delta 

As stated above, a very small number of direct construction workers are expected to 

migrate on a permanent basis to Metro Vancouver just prior to and during the Project’s 

construction phase. Some in-migrating construction workers are expected to choose to live 

in Delta because of the convenience of accessing the Project site but others would live 

elsewhere in Metro Vancouver and commute to Delta, possibly from as far east as 

Abbotsford. Metro Vancouver’s construction labour force is relatively large, totalling 

approximately 100,000 workers and their residences are widely distributed throughout the 

region. Approximately 5% of the Metro Vancouver construction labour force resides in Delta 

(see Section 19.0 Labour Market).  

Given that a worker’s construction employment periods on the Project would be time-limited 

through participation in certain specific activities, any in-migrating workers are likely to 

choose a Metro Vancouver residence location for their long-term housing needs (whether in 

Delta or another community) based on personal, financial, lifestyle, and work transport 

options because they would be working elsewhere when Project-associated employment is 

finished. An in-migrating worker may prefer to initially rely on temporary accommodation or 

rental housing in Delta for reasons of commuting convenience but is expected to face 

constraints in doing so due to local rental housing and temporary accommodation supply 

limitations (See Section 23.0 Services and Infrastructure).  

Tsawwassen First Nation 

Although the Project’s construction phase is expected to offer a range of employment 

opportunities for Tsawwassen First Nation Members, the ability for Members currently living 

off Tsawwassen First Nation Lands to move onto Tsawwassen First Nation Lands to take up 

these opportunities is anticipated to be limited by the anticipated lack of community housing 

for Members during the construction period.  

While the Project and the existing Deltaport container terminal play a role in some of the 

economic development plans of Tsawwassen First Nation, the large retail projects and 

market housing initiatives that are currently underway (or soon expected to be started) are 

not directly connected or related to the Project or to the existing Deltaport facility. As well, 

the planned Member housing developments referenced in the Tsawwassen First Nation Land 

Use Plan (2009) are independent of any population growth associated with the Project. 

Given this context, while substantial population growth is anticipated on Tsawwassen First 

Nation Lands during the construction period, and the construction phase of the Project 
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would provide employment opportunities for Tsawwassen First Nation Members, projected 

population growth on Tsawwassen First Nation Lands during the construction phase is 

expected to be primarily the result of underway and planned housing developments 

undertaken by or in association with Tsawwassen First Nation, and are considered to be 

independent of the Project. 

18.4.8.2 Operation Phase 

Metro Vancouver 

Based on the BC Stats PEOPLE model forecast, Metro Vancouver’s population is predicted to 

be almost 3 million in the 2026 horizon year for the operation phase. The increase in 

population is expected to be 188,580 over the 2021 level. 

Neither temporary nor permanent in-migration to the study area, which is directly due to 

the Project, is anticipated during the horizon year or the operation phase in general. As 

outlined in Section 19.0 Labour Market, Project-associated direct labour demand during 

operation is expected to be largely filled (90%) from Metro Vancouver’s available and 

qualified labour supply. Project-related direct employment needs not met from the Metro 

Vancouver labour force are anticipated to come from (and commute from) other areas of 

the Lower Mainland, including the eastern Fraser Valley and the southern portions of the 

Squamish Lillooet Regional District. Approximately 10% of the Project’s direct employment 

in the operation phase is expected to be filled by persons residing in the eastern Fraser 

Valley and the Squamish and Whistler areas (see Section 19.0 Labour Market).  

A gap is not expected between labour demand stemming from Project operation and the 

available labour supply in the Lower Mainland that would engender a need to source 

workers from outside the Lower Mainland. The labour supply in the Lower Mainland is 

forecasted to steadily grow over the upcoming 10 years (i.e., to the point when the Project 

commences operation in 2024). Additionally, the International Longshore Workers Union 

(ILWU) and B.C. Marine Employers Association are expected to utilise the time period prior 

to commencement of operation to collaborate with other stakeholders to ensure a supply of 

trained and available longshore workers to meet the incremental labour requirements of the 

new terminal while ensuring there are adequate numbers of longshore workers to meet the 

labour requirements of the other terminals in PMV jurisdiction (Pennell and Doran 2014).  
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Delta 

A shift of residency to Delta from within Metro Vancouver or other parts of the Lower 

Mainland (i.e., permanent in-migration to Delta) due to the Project during the operation 

phase is not anticipated. Terminal workers supporting the movement of containers at RBT2 

are expected to reside throughout Metro Vancouver. A small portion would reside in Delta, 

as indicated by the current experience with the residency of Deltaport terminal employment. 

The majority of terminal operations employees in Delta associated with the Project are 

expected to commute from other Metro Vancouver communities (as is the current situation). 

A review of the place of residence (in 2012) of ILWU 502 members showed that 12.5% lived 

in Delta (ILWU 502, unpublished data).11  

Tsawwassen First Nation  

Unlike the positions available during construction, Tsawwassen First Nation Members who 

are not living on Tsawwassen First Nation Lands and who secure long-term employment 

opportunities at the new terminal may choose to seek housing on Tsawwassen First 

Nation Lands. While many of the positions at the new terminal are expected to require 

semi-specialised skills and ILWU membership, the lead time of almost 10 years to its 

anticipated 2024 operational start-up would allow interested Tsawwassen First Nation 

Members sufficient time to access training required for these positons and, if necessary, 

become members of ILWU Local 502.  

As in the construction period, limited available housing may restrict the ability of Members 

to move onto Tsawwassen First Nation Lands; however, as the operation period is nearly 

10 years into the future, an increase in Tsawwassen First Nation community housing stock 

is expected by 2023, when some training of terminal workers is expected to occur, and 

2024, when the new marine terminal commences operation. 

The number of Tsawwassen First Nation Members who both secure employment in 

connection with the Project and who choose to move onto Tsawwassen First Nation Lands is 

anticipated to be relatively small. One factor is that Members who gain employment on the 

new terminal would have the option of commuting from homes in Metro Vancouver and 

another is the relatively small size of the available Tsawwassen First Nation labour force, 

especially given alternative job opportunities. 

                                          
11  ILWU 502 primarily provides longshore workers for Deltaport. 
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18.4.9 Summary of Assessment 

The forecasted Metro Vancouver labour force, along with the labour force in other parts of 

the Lower Mainland, is anticipated to have sufficient available and qualified capacity under 

competitive wage and salary conditions to meet Project-associated labour demands other 

than for certain specialised construction-phase activities. A very small amount of permanent 

in-migration is expected during the construction phase but these incoming workers would be 

temporarily working on the Project and would migrate to Metro Vancouver on the basis of 

their assessment of long-term employment opportunities in the local and regional 

construction sectors.  

There is expected to be a nominal amount of temporary Project-associated in-migration to 

fill specialist skill positions during the construction phase that would be facilitated by the 

Infrastructure Developer. A portion of these specialists are likely to be brought into Canada 

under the auspices of a federal government program and would return to their country of 

origin when their duties on the Project conclude.  

The Project is not expected to directly change the population of Metro Vancouver through 

temporary or permanent in-migration of Project-associated workers (and their families) 

during the operation phase. 

The overall population growth trend for Metro Vancouver portrayed by BC Stats in its most 

recent forecast is not expected to be altered by the Project in either the construction phase 

or the operation phase. Similar levels of international permanent migration into Metro 

Vancouver are anticipated with and without the Project during both the construction and 

operation phases. Domestic migration is sensitive to differential economic conditions; 

Project-associated worker attraction efforts are expected to increase incoming domestic 

migrant levels by a very small amount over a short period, but the small increase is not 

anticipated to change the forecasted long-term average net loss in domestic migration over 

the 2018 to 2030 period, which encompasses the Project’s construction phase and the initial 

years of operation.  
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18.4.10 Uncertainty, Sensitivity, and Reliability 

The limitations for the population IC assessment include the following: 

 The analysis of population change is driven by estimates of Project-related direct 

expenditures on labour, goods, and services and of Project workforce numbers and 

assumptions about the availability of appropriately skilled labour in the study area. 

Estimates of the Project’s direct labour requirements were provided by PMV in 2013 

for the economic impact analysis of the Project. Later estimates of Project 

expenditures and labour requirements may differ from those utilised to undertake 

the economic impact analysis contained in Appendix 20-A Economic Impact 

Roberts Bank Terminal 2 Technical Report, and in the population analyses.  

 This analysis assumed that recent experience regarding geographical shares of 

industry employment by residence in B.C.’s Lower Mainland would continue into the 

future.  

 The BC Stats PEOPLE forecasts are based on past trends modified to account for 

possible future changes and, consequently, should be viewed as only one possible 

scenario of future population (BC Stats n.d.).  

 Population (in-migration) flows related to Project-associated supplier and induced 

employment can never be known with certainty due to difficulties in clearly 

separating general economic growth and the Project’s influence on hiring decisions of 

businesses directly and indirectly providing goods and services to the Project. While 

recognising these uncertainties, this population assessment provides the basis for 

incorporating the Project’s potential population implications into the assessment of 

VCs that are sensitive to changing population levels (i.e., Section 22.0 Local 

Government Finances and Section 23.0 Services and Infrastructure. 
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19.0 LABOUR MARKET EFFECTS ASSESSMENT 

This section presents the results of the assessment of potential Project effects on labour 

market. The rationale for the selection of labour market as a VC, assessment boundaries 

and existing conditions relevant to labour market are described. Assessment findings, 

including identification of Project-related interactions and effects are also presented.  

This section addresses VC-specific information requirements identified in the EIS Guidelines, 

sections 9.17 and 9.18, including relevant socio-economic conditions, encompassing a broad 

range of matters that affect communities in the assessment area, as well as general social 

and economic conditions of Aboriginal groups. 

19.0 Labour Market Assessment Highlights: 

• The Project is expected to result in the following positive effects on the labour 
market in Metro Vancouver:  

 During the 5.5 year construction phase:  

 4,150 person-years of direct employment, worth $494 million in wages 

 9,724 person-years of total direct, indirect, and induced employment, 
worth approximately $824 million in wages  

 During operation: 

 835 person-years of annual direct employment connected to terminal 
operations, worth approximately $138 million in wages annually 

 1,412 person-years of annual total direct, indirect, and induced 
employment, worth $169 million in wages annually 

 A slight lowering of the unemployment rate in Metro Vancouver;  

 A positive effect on the participation rate; and 

 A small boost to median incomes in Delta and Metro Vancouver.  

• Training opportunities associated with construction and operation are anticipated 
to generate positive effects for the Project’s direct workforce. 

• Positive changes in employment and labour income are anticipated for the 
Aboriginal population in Metro Vancouver during Project construction and 
operation. 

• The Project is not expected to result in measurable adverse residual effects to the 
labour market.  
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19.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

The labour market, as applied in this report, is defined as the exchange of the supply of 

labour by workers with the demand for labour by employers. Project labour will be supplied 

by workers with the relevant skills and associated occupational training. Labour will be 

drawn from individuals living close to the Project, as well as workers from other areas. 

Project labour demand will correlate with the number of positions of the necessary skills at 

the time required to construct and operate the Project. Project labour demand will also 

include labour demand by supplier industries (i.e., indirect employment) connected to 

the Project’s expenditures on goods and services, as well as labour demand by 

consumer industries (i.e., induced employment) connected to the household expenditures of 

Project-associated direct and indirect workers. The main factors that characterise the supply 

of labour are the number of people in the local and regional labour force by occupation and 

industry affiliation, unemployment rate, participation rate, part-time employment rate, and 

potential contribution of non-resident workers. 

Labour markets are fluid and dynamic; they fluctuate both in terms of the numbers of 

labour force participants and the number of positions available through employers. These 

fluctuations can create periods of labour scarcity and labour surplus. Labour market forces 

(e.g., changing terms of employment and labour mobility) typically establish a balance 

between supply and demand. Provincial and federal initiatives supporting workers and 

employers also contribute to effective labour market functioning. 

Legislation that will potentially influence decision making about labour demand and supply 

for this Project include the following provincial statutes: 

• Labour Mobility Act;  

• Trade, Investment and Labour Mobility Agreement Implementation Act;  

• Agreement on Internal Trade; and 

• Industry Training Authority Act. 

Under the Tsawwassen First Nation Final Agreement, Tsawwassen First Nation has the 

authority to make laws in respect of the regulation, licensing, and prohibition of businesses 

on Tsawwassen First Nation Lands, but cannot make laws in regard to labour relations or 

working conditions. 
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19.2 SELECTION OF LABOUR MARKET VALUED COMPONENT 

The selection of labour market followed a three-step selection process as set out in 

Section 8.1.2 Selection of Valued Components.  

Labour market is considered a VC in this environmental assessment for the following 

reasons: 

• It is an important economic factor in the communities of the region in which the 
Project is located; 

• It has the potential to interact with Project activities; 

• It may be vulnerable in certain respects to cumulative disturbance from the Project 
in combination with other projects; 

• It has been identified by government agencies and academic researchers as 
important; and 

• It is of interest to Aboriginal groups, the public, and stakeholders.  

The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project activities and candidate VCs. With several exceptions, effects on the local 

economy, including on its labour market, are largely in response to the totality of the 

Project and not to individual Project components and activities. Potential effects are 

therefore considered by phase, not by specific components and activities. 

Concerns regarding labour market were identified through discussions with regulators and 

Aboriginal groups, consideration of standard practices in environmental assessment in 

Canada, engagement with the B.C. and local governments, professional judgement, and 

experience of the assessment team. For statements in this section pertaining to professional 

judgement or reliance, the names and qualifications of the individuals making that 

judgement are listed at the beginning of Volume 4. Information on interests raised through 

consultation with Aboriginal groups can be found in Appendix 7.2-B Aboriginal Groups 

Issues and Interests Table. Information on interests raised through engagement with 

public and regulators can be found in Section 7.1 Regulatory Engagement and 

Consultation and Section 7.3 Local Government and Public Engagement and 

Consultation.  
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Key issues pertaining to Project-related effects on labour market identified through Project 

consultation and primary data collection for this VC included the following: 

• Priority for local residents and companies for Project-related employment and 
contract opportunities; 

• Concern that the number of new jobs will be limited due to automation; 

• Concern that employment and contract opportunities will go to workers and 
companies from outside of B.C.;  

• Inquiries and comments regarding general economic growth associated with the 
proposed Project; 

• Desire for mandatory fair wages; and 

• Interest in employment opportunities. 

While information provided by members of the public and Aboriginal groups is incorporated, 

Aboriginal traditional knowledge (ATK) related to the labour market was not available for 

this assessment. A summary of efforts to collect ATK is provided in Section 7.2.1.7 

Collection of Aboriginal Traditional Knowledge. The results of the Labour Market 

assessment were considered in the following sections:  

• Section 18.4 Population;  

• Section 20.0 Economic Development;  

• Section 23.0 Services and Infrastructure; and 

• Section 27.0 Human Health. 

Refer to Table 8-1 Intermediate Component and Valued Component Linkages.  

19.2.1 Indicators  

Indicators are practical and measurable parameters and provide a means of determining a 

Project-related change to a VC. The indicators chosen for labour market and the rationale 

for their selection are presented in Table 19-1. 
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Table 19-1 Indicators for Labour Market 

Indicator Rationale for Selection  

Employment (number of 
workers) 

Quantitative parameter that indicates employment change based on 
Project labour requirements and local labour supply. 
Takes into account the Project’s direct labour requirements and its 
labour requirements in connection with the Project’s spending on 
materials, goods, and services with the capabilities and capacity of 
LAA labour supply to capture a share of these Project-associated 
employment opportunities. 

Unemployment and 
participation rates 

Quantitative parameters that indicate changes in unemployment and 
labour force size.  
Takes into account the effects of Project labour demand on 
unemployed workers and of people not in the labour force. 

Labour market balance  

Quantitative parameter that indicates change in labour market 
balance (based on actual unemployment rate relative to natural rate 
of unemployment). 
Takes into account the potential for Project-associated labour 
demand resulting in labour supply constraints. 

Labour income 

Quantitative parameter that indicates change in labour income. 
Takes into account that Project-associated labour demand and 
worker compensation may affect labour income and gross domestic 
product (GDP). 

Training opportunities  
Qualitative parameter that indicates change in training opportunities.  
Takes into account that Project-associated employment practices 
may affect training of the Project’s direct workers and skill levels. 

19.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries of the assessment of 

labour market, as well as administrative and technical boundaries.  

19.3.1 Spatial Boundaries 

The local assessment area (LAA) and regional assessment area (RAA) for labour market are 

defined in Table 19-2 and shown in Figure 19-1. A cumulative effects assessment area for 

Labour Market is not identified, as a cumulative effects assessment was not conducted for 

this VC (see Section 19.10). 

Table 19-2 Spatial Boundary Definitions for Labour Market 

Spatial Boundary Description of Assessment Area 

Local assessment area Metro Vancouver 

Regional assessment area Province of B.C. 
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The LAA was established to encompass the area within which the Project is expected to 

interact with and potentially have an effect on the local labour market. In determining LAA 

boundaries, consideration was given to the community and regional labour forces in B.C., 

the Project’s likely geographic sourcing of its direct workforce, and the maximum extent of 

the Project’s potential effects on labour market.  

The LAA captures the Project’s labour market effects that will occur locally; this framing of 

the LAA for labour market effects is consistent with practices in B.C. for environmental 

assessments carried out under the Canadian Environmental Assessment Act, 2012 and the 

B.C. Environmental Assessment Act. The LAA encompasses Metro Vancouver and the 

assessment focus is on its general population. Potential effects are also explicitly considered 

for the Aboriginal population within Metro Vancouver. Potential effects in the Corporation of 

Delta are also considered, as it is the nearest municipality to the Project and is the location 

of other port facilities. Potential effects of the Project on Tsawwassen First Nation are also 

assessed as the community is near the Project site. Musqueam First Nation was considered 

within the LAA as an Aboriginal community in close proximity to the Project and with a 

nearby reserve.  

The RAA is the province of B.C. and was established to provide a regional context for the 

assessment of Project effects. The RAA was also established to encompass the area within 

which the residual effects of the Project are likely to combine with the effects of other 

projects and activities to result in a cumulative labour market effect. For reasons of labour 

mobility within the province due to well-developed transport links between Metro Vancouver 

and other areas of B.C., projects in these other areas could readily utilise the available and 

qualified labour supply in the LAA and thus create overlaps.  

19.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the assessment 

of Project-related effects on labour market encompass these Project phases. Temporal 

characteristics specific to labour market are considered in Sections 19.5, 19.6, and 19.7.  

The existing conditions data describe the LAA at specific periods of time. Where available 

and relevant, historical trend data are presented to describe change over time with respect 

to a specific indicator. The most recent and relevant datasets (largely in the 2011 to 2013 

period) are presented in this study. For example, the Canadian Census and National 
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Household Survey (NHS) collected in 2011 was used to reflect recent existing conditions for 

certain parameters and communities, whereas more up-to-date data are available 

through Statistics Canada’s Labour Force Survey for Metro Vancouver. The Tsawwassen 

First Nation Social Well-being Study provides a comprehensive snapshot of the Tsawwassen 

First Nation community in 2012 (Tesluk and Matthews n.d.). 

19.3.3 Administrative Boundaries 

The administrative boundaries of Metro Vancouver, Corporation of Delta, and Tsawwassen 

First Nation reflect jurisdictional areas for local governance, and are adopted by Statistics 

Canada and other parties for data collection, analysis, and reporting. This practice 

establishes some constraints for presenting data on and analysing labour market conditions 

and effects by geographic areas, as some data are publicly available only by certain 

jurisdictions and certain data are not publicly available for sub-areas within jurisdictions.  

19.3.4 Technical Boundaries 

The B.C. Input-Output Model (BCIOM) that was applied to help estimate certain economic 

effects of the Project is limited in terms of the economic parameters it examines, which are 

employment, gross domestic product (GDP), economic output (gross revenues), labour 

income, and certain taxes.  

19.4 INFORMATION SOURCES 

Main avenues for gathering secondary sources of information for the labour market 

assessment included the following: 

• Review and analysis of information with respect to labour market within the LAA and 
RAA; and 

• Analysis of information gathered through PMV’s public and stakeholder consultation 
and Aboriginal group consultation process. 

Secondary information sources include the following:  

• Statistics Canada’s Census; 

• Statistics Canada’s NHS; 

• Statistics Canada’s Labour Force Survey; 

• BC Stats; and 

• Labour market and economic research and forecasts from government agencies, 
banks and credit unions, academic researchers, and non-governmental 
organisations. 
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Literature and data sources are listed in Section 19.12 References. 

19.4.1 Desktop and Field Studies 

In 2013, PMV initiated field, desktop, and modelling studies that developed labour market 

information to support Project planning and environmental assessment. Building on 

available information, these studies were designed to address known data gaps. The 

objectives of the studies are summarised in Table 19-3. 

Table 19-3 Studies to Support Assessment of Labour Market 

Study Name Study Description Report 
Accessible at: 

Economic 
Impact Roberts 
Bank Terminal 2 
Technical 
Report 

For this analysis, the direct output and employment 
estimates for the construction and operation phases are 
based on expenditure and employment estimates 
developed by engineering and shipping industry 
consultants for PMV as part of the Project’s planning. 
Other direct and all indirect and induced economic effects 
for the construction and operation phases were estimated 
through modelling runs of the BCIOM and use of PMV-
supplied expenditure and employment estimates as 
modelling inputs.  

Appendix 20-A 

Existing Social 
and Economic 
Conditions of 
Tsawwassen 
First Nation 
Community 

This study describes the existing socio-economic 
conditions of Tsawwassen First Nation. The study’s 
research program included: working with Tsawwassen 
First Nation Representatives to finalise the study scope 
and work plan; desktop research; and primary data 
collection through interviews with Tsawwassen First 
Nation departmental representatives. 

Appendix 18-A 

Existing Social—
and Economic 
Conditions of 
Musqueam First 
Nation 
Community 

This study describes the existing socio-economic 
conditions of Musqueam First Nation. The study’s research 
program included: working with Musqueam First Nation 
representatives to finalise the study scope and work plan; 
desktop research; and primary data collection through 
interviews with Musqueam First Nation departmental 
representatives. 

Appendix 18-B 

Field Interviews 

Interviews were completed with industry organisations, 
International Longshore Workers Union (ILWU), economic 
development offices, as well as representatives from the 
Corporation of Delta, Metro Vancouver, Tsawwassen First 
Nation, Musqueam First Nation, and PMV to obtain further 
insights on existing conditions and labour market trends, 
as well as potential beneficial and adverse Project-related 
effects.  

Specific 
personal 

communications 
are listed in 

Section 19.11  
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19.5 EXISTING CONDITIONS – GENERAL POPULATION 

This section presents existing labour market conditions for Metro Vancouver (LAA) and the 

Province of B.C. (RAA). Community-specific references are made to the Corporation of Delta 

(where data are available). The section incorporates existing conditions information and 

data for the LAA’s Aboriginal population, Tsawwassen First Nation, and Musqueam 

First Nation.  

19.5.1 Labour Force by Occupation 

Metro Vancouver is the largest labour market in the province, the third largest in the 

country, and is relatively important within a Canada and U.S.A. context.  

Table 19-4 presents the occupational profile for the labour forces of Metro Vancouver 

(LAA), Delta, and B.C. The skillsets and their general capacities available within the LAA 

labour force were identified by analysing occupational trends.1  

There were 1,363,300 workers in the Metro Vancouver labour force, 55.2% of the province’s 

labour force (2,470,500) in 2013. Workers in sales and service occupations accounted for 

the largest proportion of the LAA labour force. Between 2001 and 2011, Metro Vancouver’s 

overall labour force grew by 18.7%, but its trades, transport, and equipment operators and 

related occupations category expanded by a slightly smaller amount, 17.3%. Workers in this 

category comprised 12.3% of the labour force in Metro Vancouver in 2011, a lower 

percentage than in B.C. overall (14.6%).2  

Delta’s labour force expanded by a modest 1.8% between 2001 and 2011 to approximately 

53,000 workers; this change reflects small population growth in Delta. 3  The number of 

workers in the transport and equipment operators and related occupations category in Delta 

grew by 3.1% over this period to 7,830 workers, but nevertheless it is a much smaller 

increase than in the overall Metro Vancouver area. There was a larger proportion of workers 

in this occupational category (14.8%) in Delta than Metro Vancouver (12.3%).  

1  Information on expected occupational and skill sets of the Project’s direct workforce is presented in 
Appendix 20-A Economic Impact Roberts Bank Terminal 2 Technical Report. Information on 
employment by industry is presented in Section 20.0 Economic Development. 

2  2011 occupational distribution results are reported in order to allow comparison with Delta results, which are 
not available for 2013. The results for Metro Vancouver in Table 19-4 are not directly comparable as 2013 
results are for the employed labour force, whereas earlier years are for the overall labour force.  

3  Information on the LAA population is presented in Section 18.4 Population. 
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Table 19-4 Labour Force by Occupation in the Local Assessment Area and Regional Assessment Area 

Occupational Sectors 2001 2006 2011 2013a 

 
Metro 

Vancouver 
(%) 

Delta 
(%) 

B.C. 
(%) 

Metro 
Vancouver 

(%) 

Delta 
(%) 

B.C. 
(%) 

Metro 
Vancouver 

(%) 

Delta 
(%) 

B.C. 
(%) 

Metro 
Vancouvera 

(%) 

Delta 
(%) 

B.C.a 
(%) 

Total ‒ all occupations 
1,049,910 
(100.0%) 

52,155 
(100.0%) 

2,014,600 
(100.0%) 

1,150,490 
(100.0%) 

52,415 
(100.0%) 

2,193,115 
(100.0%) 

1,245,760 
(100.0%) 

53,070 
(100%) 

2,305,320 
(100.0%) 

1,273,300 
(100.0%) 

- 
2,308,100 
(100.0%) 

Management occupations 
124,965 
(11.9%) 

6,465 
(12.4%) 

218,445 
(10.8%) 

130,375 
(11.3%) 

6,225 
(11.9%) 

229,945 
(10.5%) 

148,580 
(11.9%) 

6,785 
(12.8%) 

263,685 
(11.4%) 

113,100 
(8.9%) 

- 
201,100 
(8.7%) 

Business, finance, and 
administrative occupations 

207,890 
(19.8%) 

10,675 
(20.5%) 

353,710 
(17.6%) 

219,415 
(19.1%) 

10,080 
(19.2%) 

375,975 
(17.1%) 

218,815 
(17.6%) 

9,240 
(17.4%) 

368,980 
(16.0%) 

232,400 
(18.3%) 

- 
381,300 
(16.5%) 

Natural and applied sciences 
and related occupations 

75,150 
(7.2%) 

3,325 
(6.4%) 

123,755 
(6.1%) 

85,070 
(7.4%) 

3,465 
(6.6%) 

138,955 
(6.3%) 

95,470 
(7.7%) 

3,465 
(6.5%) 

154,055 
(6.7%) 

103,800 
(8.2%) 

- 
164,700 
(7.1%) 

Health occupations 
54,895 
(5.2%) 

2,440 
(4.7%) 

105,690 
(5.2%) 

62,450 
(5.4%) 

2,445 
(4.7%) 

120,360 
(5.5%) 

76,705 
(6.2%) 

3,035 
(5.7%) 

147,620 
(6.4%) 

89,500 
(7.0%) 

- 
162,000 
(7.0%) 

Occupations in social 
science, education, 
government service  

85,980 
(8.2%) 

3,855 
(7.4%) 

160,650 
(8.0%) 

98,845 
(8.6%) 

4,035 
(7.7%) 

178,040 
(8.1%) 

143,590 
(11.5%) 

5,910 
(11.1%) 

265,910 
(11.5%) 

115,500 
(9.1%) 

- 
201,500 
(8.7%) 

Occupations in art, culture, 
recreation, and sport 

42,595 
(4.1%) 

1,375 
(2.6%) 

67,325 
(3.3%) 

47,600 
(4.1%) 

1,545 
(2.9%) 

76,460 
(3.5%) 

50,830 
(4.1%) 

1,765 
(3.3%) 

78,565 
(3.4%) 

56,900 
(4.5%) 

- 
87,300 
(3.8%) 

Sales and service 
occupations 

263,770 
(25.1%) 

13,295 
(25.5%) 

514,985 
(25.6%) 

291,545 
(25.3%) 

12,940 
(24.7%) 

555,880 
(25.3%) 

303,770 
(24.4%) 

12,365 
(23.3%) 

554,345 
(24.0%) 

336,800 
(26.5%) 

- 
617,900 
(26.8%) 

Trades, transport, and 
equipment operators and 
related occupations 

130,110 
(12.4%) 

7,595 
(14.6%) 

288,940 
(14.3%) 

148,810 
(12.9%) 

8,180 
(15.6%) 

339,500 
(15.5%) 

152,665 
(12.3%) 

7,830 
(14.8%) 

337,140 
(14.6%) 

174,100 
(13.7%) 

- 
353,600 
(15.3%) 

Occupations unique to 
primary industry (i.e., 
natural resources and 
agriculture) 

18,350 
(1.7%) 

1,150 
(2.2%) 

84,525 
(4.2%) 

20,545 
(1.8%) 

1,340 
(2.6%) 

86,460 
(3.9%) 

16,955 
(1.4%) 

1,000 
(1.9%) 

60,295 
(2.6%) 

16,300 
(1.3%) 

- 
68,600 
(3.0%) 

Occupations unique to 
processing, manufacturing, 
and utilities 

46,205 
(4.4%) 

1,970 
(3.8%) 

96,585 
(4.8%) 

45,840 
(4.0%) 

2,150 
(4.1%) 

91,545 
(4.2%) 

38,365 
(3.1%) 

1,675 
(3.2%) 

74,720 
(3.2%) 

35,000 
(2.7%) 

- 
70,100 
(3.0%) 

a  Occupational data for 2013 is derived from the Statistics Canada Labour Force Survey (LFS), which publishes data at the provincial and Census Metropolitan Area (CMA) levels only. Consequently, 2013 data for the Corporation of Delta is not available. As well, 
the 2013 labour force is the employed labour force. The 2001, 2006, and 2011 data is for the whole labour force, i.e., employed and unemployed workers. 

Source:  Statistics Canada 2014a, Statistics Canada 2013a, b, c, Statistics Canada 2007a, b, c, Statistics Canada 2002a, b, c. 
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19.5.2 Labour Force Participation and Unemployment 

Rates of unemployment (the proportion of the labour force that is seeking employment) and 

labour force participation (the number of persons engaged in the labour force and through 

comparison, the potential number of persons available to work but not seeking work) in the 

LAA have fluctuated in recent years. In the aftermath of the global financial upheavals in 

2008, unemployment jumped in Metro Vancouver from approximately 4.3% to 7.6% in 

2010. Metro Vancouver and B.C. achieved a balanced labour market in 2013, however 

(defined here as a labour market with an unemployment rate above 5% and below 8%) 

when they experienced unemployment rates of 6.7% and 6.6%, respectively. The 

construction sector unemployment rate was lower in Metro Vancouver in 2013 at 5.6%.  

Although labour force participation rates remain strong in Metro Vancouver and B.C. 

(at 65.0% and 64.1%, respectively), trend data show this rate has declined slightly since 

2006, which is partly a result of B.C.’s aging population. Within the overall Canadian 

population, participation rates are affected by the aging of the baby boomer generation and 

its attendant growth in the segment of the population reaching traditional retirement ages 

and some older workers choosing to work longer for financial and health reasons (McQuilan 

2013). Within Canada as a whole, participation rates for persons over 55 years old 

increased from 23.6% in the mid-1990s to 37.5% in 2014 (Bartlett and Burleton 2014). The 

negative effect of the baby boomer generation pushing down participation rates will begin to 

ease in 2020, as this is when all baby boomers will have moved past their prime working 

years (i.e., are older than 55 years) (Munnell 2014).  

Although overall labour force size and participation rates shift modestly over time, there can 

be large shifts of workers in and out of certain industry sectors within relatively short 

timeframes based on a sector’s economic conditions, work structure, and occupational 

make-up. The labour force of the Lower Mainland construction sector rapidly expanded by 

84.9% over the 5-year 2003 to 2008 period to approximately 125,000 workers, but has 

since receded to approximately 115,000 workers (Statistics Canada 2014a). The 

construction sector sees significant shifts in its overall labour force, as it is dominated by 

project-oriented work and its workers have transferable skills that can be applied in other 

industries, such as oil and gas extraction and other primary industries.  

The 2011 NHS showed Delta having an unemployment rate of 6.3%, which reflected the 

general situation in the overall Metro Vancouver area. Delta’s participation rate of 66.1% 

was slightly higher than in the overall Metro Vancouver area, despite having an older 

population (see Table 19-5). Unemployment and participation rates for Metro Vancouver, 

Delta, and B.C. are shown in Table 19-5. 
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Table 19-5 Labour Market Statistics for the Local Assessment Area and Regional Assessment Area 

 
2001 2006 2011 2013a 

Metro 
Vancouver 

Corporation 
of Delta B.C. Metro 

Vancouver 
Corporation 

of Delta B.C. Metro 
Vancouver 

Corporation 
of Delta B.C. Metro 

Vancouver B.C. 

Labour force (no. of people) 1,049,910 52,155 2,014,600 1,169,725 53,105 2,226,380 1,273,335 54,005 2,354,245 1,363,300 2,470,500 

Persons unemployed (no. of people) 75,594 2,816 171,241 64,960 2,470 133,615 90,940 3,415 182,775 90,000 162,400 

Persons employed (no. of people) 644,645 34,109 1,200,702 1,104,760 50,635 2,092,770 1,182,395 50,590 2,171,465 1,273,300 2,308,1000 

Participation rate (%) 66.2 69.1 65.2 66.8 68.1 65.6 66.1 66.1 64.6 65.0 64.1 

Unemployment rate, overall economy (%) 7.2 5.4 8.5 5.6 4.7 6 7.1 6.3 7.8 6.6 6.6 

Unemployment rate, construction sector 
(%)b - - 10.2 - - 4.3 - - 6.8 - 6.4 

Unemployment rate, trades, transport and 
equipment operators, and related 
occupations (%) 

- - 7.7 - - 4.0 - - 6.6 - 5.4 

Notes:  
a Employment data for 2013 is derived from the Statistics Canada LFS, which publishes data at the provincial and CMA levels only. Consequently, 2013 data for the Corporation of Delta is not available. 
b Industry-specific unemployment rates are published by Statistics Canada at the provincial level only. 

Source:  Statistics Canada 2014b, Statistics Canada 2013a, b, c, Statistics Canada 2007a, b, c, Statistics Canada 2002a, b, c. 
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19.5.3 Training 

Under the Industry Training Authority (ITA) 4 , sector-specific training programs are 

offered for construction, resource, and transportation-related occupations. In 2012 and 

2013, 34 programs were offered through the Construction Industry Training Organization 

(CITO); 22 programs were offered through the Transportation Career Development 

Association; and 16 training programs were offered through the Resource Training 

Organization (ITA 2011, 2013). 

The ITA reported 35,041 registered apprentices in the B.C. trades training system as of 

March 2013. This represents approximately double the number of students involved prior to 

the establishment of the ITA in 2004. Although the number of registrants peaked in 2008 

and 2009, 2012 and 2013 figures exceed those of 2011 and 2012 (ITA 2013). Of all 

apprentices registered with the ITA, 43% (approximately 15,068 apprentices) were located 

in the Lower Mainland region of B.C., inclusive of the LAA (ITA 2013). Between 2008 and 

2013, the ITA provided trades and technical training to more than 1,800 Aboriginal people 

(ITA 2013). 

Under the ITA, there are two sector-specific organisations that support transportation and 

construction-related training:  

• The Transportation Career Development Association of B.C. (transCDA) offers 
accredited programs for heavy-duty equipment technicians, truck and transport 
vehicle mechanics, and commercial trailer mechanics. Recognised programs exist for 
professional truck drivers, concrete plant operators, deckhands, diesel engine 
mechanics, heavy equipment operators, forklift mechanics, inboard-outboard 
mechanics, marine mechanical technicians, marine repair technicians, and tire 
repairers (ITA 2011).  

• B.C.’s CITO provides training for industrial, commercial, and institutional 
construction. Accredited programs include ironworkers, plumbers, reinforcing steel 
installers, and sheet metal workers. Foundation programs exist for architectural 
sheet metal, construction electricians, ironworkers, plumbers, and sheet metal 
workers. Recognised programs also exist for pile drivers and bridge workers 
(ITA 2011). 

4  The ITA manages the skilled trades system in B.C. by working with employers, employees, industry, labour, 
training providers, and government to issue credentials, manage apprenticeships, develop program standards, 
and increase opportunities (ITA 2012a). 
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There is a wide range of Designated Training Providers for these CITO and transCDA 

programs in the LAA, which includes institutions, industry associations, and unions. 

Examples are B.C. Institute of Technology, Electrical Industry Training Institute, 

International Union of Operating Engineers Local 115 Training Association, and Delta School 

District (North Delta and Seaquam Secondary Schools) (ITA 2012b). 

The BC Maritime Employers Association (BCMEA) offers in-house training in Greater 

Vancouver and Prince Rupert for most aspects of waterfront work. With an annual training 

budget ranging from $4 million to $6 million, approximately 900 waterfront workers are 

trained annually on 36 different rated positions, allowing workers to increase their skill level 

and rate of pay (BCMEA 2011). A new 4.7-acre Waterfront Training Centre on Mitchell 

Island in Richmond, B.C. was opened in October 2013 to provide off-terminal training on 

cranes, simulators, lift-trucks, bulldozers, and other waterfront- specific equipment without 

waiting for on-terminal equipment to become available for training. The BCMEA also has 

classroom facilities and crane simulators at its Vancouver head office and Deltaport 

Terminals and classrooms at Fraser Surrey Docks. In 2013, International Longshore 

Workers Union (ILWU) Local 500 (Vancouver) workers recorded collectively 18,192 training 

days, while ILWU Local 502 (New Westminster) members completed 5,525 training days 

(BCMEA 2013). 

The BC Trucking Association offers 35 different training courses to owners and employees 

through its Online Training Service. The program focuses on driver development, remedial 

training, and office and warehouse training. Courses include Logbooks, Vehicle Inspection, 

Defensive Driving, Cargo Securement, Workplace Hazardous Materials Information 

System, Fuel Efficiency, Forklift, Fire Safety, and Fatigue and Wellness (BC Trucking 

Association 2014).  

19.5.4 Labour Income 

The median employment income level in Metro Vancouver stood at $50,016 in 2010, slightly 

above the B.C. level of $49,143. The median employment income in Delta was almost 10% 

higher than in the overall Metro Vancouver area.  

Median incomes in Metro Vancouver ($28,726) were slightly lower in 2010 than those for 

B.C. as a whole ($28,765); however, the province experienced higher income growth than 

the LAA from 2000 to 2010, when median incomes rose by 30.2% in B.C. and 23.6% in 

Metro Vancouver. The Corporation of Delta maintained higher median incomes than Metro 

Vancouver between 2000 and 2010, but saw less growth in median income over the 

same period.  
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Earnings comprised a high percentage of total income for Metro Vancouver and the 

Corporation of Delta, exceeding provincial levels for the census years studied. While these 

figures have remained strong, trend data show that earnings (as a proportion of total 

income) have continued to decline since 2000. The higher average income in Delta and the 

lower difference between the average and median incomes expressed as a percentage 

indicates a more homogeneous community in terms of income levels than Metro Vancouver, 

where there is a wider gap in income levels (reflected in its larger gap between average 

and median incomes). Key income characteristics for the LAA and RAA are summarised in 

Table 19-6.  

Table 19-6 Income in the Local Assessment Area and Regional Assessment 
Area 

 Metro 
Vancouver Delta B.C. 

2000 

Median income ($) 23,237 28,017 22,095 

Earnings as a percentage of total 
income (%) 78.7 81.3 75.8 

2005 

Median income ($) 25,032 29,315 24,867 

Earnings as a percentage of total 
income (%) 78.0 78.9 75.1 

2010 

Average income ($) 41,031 43,548 39,415 

Median income ($) 28,726 33,188 28,765 

Employment income as a percentage 
of total income (%) 77.2 76.2 73.7 

Median employment income 50,016 54,789 49,143 

Average employment income 61,416 64,343 58,016 
Source:  Statistics Canada 2002d, e, f, Statistics Canada 2007d, e, f, Statistics Canada 2013d, e, f. 

19.5.5 Expected Conditions at Time of Project Commencement 

This case takes into account the potential future effects of other projects and activities that 

are now underway or will have been carried out by the time the Project is undertaken 

(i.e., projects and activities occurring over the 2014 to 2018 period), the effects of which 

are not fully reflected in existing conditions observable today. The initial year of 

construction, 2018, and operation, 2024, are used herein as the horizon years, but the 

assessment is also carried out for the terms of the construction and operation phases.  
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The LAA incorporates a large, robust metropolitan economy and as such, there are many 

projects either under construction or proposed that will draw upon the local labour force. 

The B.C. government’s Major Projects Inventory lists approximately 350 projects in Metro 

Vancouver that are either proposed or under construction (Ministry of Jobs, Tourism and 

Skills Training 2013). These projects are being developed in a range of industries, including 

arts, entertainment and recreation; commercial and residential development; retail; 

accommodation and food service; educational services; information services; natural gas 

pipelines; health care and social assistance; oil and gas extraction; port and harbour 

facilities; public administration; seniors housing; social housing; transportation; utilities; 

warehousing; research and development; and sewage and other systems. 

Due to the large number of capital projects in the planning stages in B.C. and increased 

demand for labour in the oil and gas industry developments in northern Alberta and 

Saskatchewan, many organisations and institutions have researched economy-wide and 

sectoral labour supply and demand matters either specifically for B.C. or for B.C. as part of 

the Canadian labour market (Peacock and Finlayson 2009, WorkBC 2011, Ingenia 2012, 

Petroleum Human Resources Council of B.C. 2012, 2013a, b, Asia Pacific Gateway Skills 

Table 2013, Conference Board of Canada 2013, Grant Thornton 2013, Human Capital 

Strategies 2013, TD Economics 2013, The Research Universities’ Council of B.C. 2013, 

Buildforce Canada 2014, Central 1 Credit Union 2014, Department of Finance 2014, Office 

of the Parliamentary Budget Officer 2014, Premier’s Liquified Natural Gas Working 

Group 2014). 

The Lower Mainland labour market is distinct within B.C. because of its relatively large size 

and, as important, its dynamism; the region attracts large numbers of migrants and 

immigrants on the basis of its attractive quality of life and large, diverse economic base 

(see Section 18.4 Population). Labour markets are relatively fluid within Canada and as 

capital projects in the Lower Mainland come on stream, the potential to roll over work on 

these fixed-schedule projects attracts workers on a permanent basis to the region. In 

addition, there is a natural increase associated with youth entering the labour force. The 

LAA’s labour force is predicted to have 1,487,000 members by 2018, a rise of approximately 

124,000 workers in 5 years over the 2013 level (Conference Board of Canada 2014). The 

main area of demand for new workers will come from attrition (69%), mainly through 

persons choosing to retire, but the expected level of investment in new projects is the factor 

that will drive shifts in available labour supply in the Lower Mainland region (Asia Pacific 

Gateway Skills Table 2013). 
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There is a general consensus that labour markets are tightening in B.C. and that certain 

regions and occupations are likely to experience labour market imbalances when the major 

projects begin to come on stream, and lasting until the labour demands from these projects 

diminish in the early 2020s (Central 1 Credit Union 2014). The out-migration of B.C. 

residents for work in other provinces is foreseen as reversing by 2015, as the economy 

continues to grow (Central 1 Credit Union 2014). 

Leading up to Project commencement in 2018, on a Metro Vancouver economy-wide basis, 

the context of expected conditions for the 2014 to 2018 period is for steady economic 

growth, both due to internal expansions of existing enterprises, the establishment of new 

ones, and continuing construction of new infrastructure, for example the Evergreen line of 

the SkyTrain system and redevelopment of the B.C. Children’s Hospital and B.C. Women’s 

Hospital. Metro Vancouver’s employed labour force is forecasted to grow by 2.4% in 2014, 

but the growth rate is forecasted to decline steadily down to a 1.9% annual growth rate in 

2018. There was a slight decrease (‒0.1%) in employment for 2013 in Metro Vancouver. 

The unemployment rate in the LAA is predicted to decline over this timeframe, from 6.7% in 

2013 to 4.9% in 2018 due to the projected steady employment growth over the 2014 to 

2018 period (Conference Board of Canada 2014). 

A caveat to the situation described above is that various global economic conditions, 

including natural resource commodity prices, are important factors that influence the 

relatively small, open B.C. economy. Several major capital projects in the oil and gas sector 

are considerations in the current short-term forecasts for the B.C. and Metro Vancouver 

economies. Substantive changes in global conditions over the short-term would likely result 

in alterations to the labour market conditions in Metro Vancouver from those presented in 

this section. 

19.6 EXISTING CONDITIONS ‒ ABORIGINAL POPULATION 

19.6.1 Labour Force by Occupation 

Metro Vancouver had an Aboriginal labour force of 27,235 workers in 2011, including 

1,160 workers in Delta. Aboriginal workers represented 2.1% of the labour force in both 

Metro Vancouver and Delta in 2011. Approximately 4,300 Aboriginal workers in Metro 

Vancouver were in the trades, transport, and equipment operation and related occupations-

related category in this census year, 16.3% of the region’s total Aboriginal workers. In 

Delta, the share was higher; 21.1% of Aboriginal workers in Delta were in this occupational 

group as of 2011, approximately 235 workers. These are higher shares than for the overall 

labour forces of Metro Vancouver (12.3%) and the province (14.6%). The representation of 
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workers identifying as Aboriginal in the local longshore workforce is higher than in the 

overall labour force of Metro Vancouver; as of December 2014, Aboriginal workers 

comprised 6.2% of the membership of ILWU 502, which is the ILWU local providing 

longshore workers for the Roberts Bank terminals (BC Maritime Employers Association 

Representative 2015).   The occupational profile of the local and provincial Aboriginal labour 

force is summarised in Table 19-7. 
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Table 19-7 Labour Force by Occupation in the Local Assessment Area and Regional Assessment Area, Aboriginal Population 

Occupational Sector 

2001 2006 2011 

Metro 
Vancouver 

(%) 

Delta 
(%) 

B.C. 
(%) 

Metro Vancouver 
(%) 

Delta 
(%) 

B.C. 
(%) 

Metro 
Vancouver 

(%) 

Delta 
(%) 

B.C. 
(%) 

Total ‒ all occupations 
16,245 

(100.0%) 
735 

(100.0%) 
69,425 

(100.0%) 
19,860 

(100.0%) 
830 

(100.0%) 
87,720 

(100.0%) 
26,150 

(100.0%) 
1,115 

(100.0%) 
101,875 

(100.0%) 

Management occupations 
1,055 

(6.5%) 
60 

(8.2%) 
4,525 

(6.5%) 
1,370 

(6.9%) 
70 

(8.4%) 
5,515 

(6.3%) 
2,350 

(9.0%) 
95 

(8.5%) 
7,885 

(7.7%) 

Business, finance, and administrative occupations 
2,985 

(18.4%) 
185 

(25.2%) 
9,175 

(13.2%) 
3,540 

(17.8%) 
175 

(21.1%) 
11,830 

(13.5%) 
4,585 

(17.5%) 
180 

(16.1%) 
13,790 

(13.5%) 

Natural and applied sciences and related occupations 
495 

(93.0%) 
25 

(3.4%) 
2,330 

(3.4%) 
795 

(4.0%) 
35 

(4.2%) 
2,885 

(3.3%) 
1,040 

(4.0%) 
30 

(2.7%) 
3,710 

(3.6%) 

Health occupations 
540 

(3.3%) 
25 

(3.4%) 
2,020 

(2.9%) 
700 

(3.5%) 
35 

(4.2%) 
2,805 

(3.2%) 
1,010 

(3.9%) 
80 

(7.2%) 
4,540 

(4.5%) 

Occupations in social science, education, government service, and 
religion 

1,565 
(9.6%) 

40 
(5.4%) 

6,590 
(9.5%) 

1,840 
(9.3%) 

45 
(5.4%) 

7,955 
(9.1%) 

3,215 
(12.3%) 

135 
(12.1%) 

13,525 
(13.3%) 

Occupations in art, culture, recreation, and sport 
690 

(4.2%) 
40 

(5.4%) 
1,795 

(2.6%) 
915 

(4.6%) 
20 

(2.4%) 
2,315 

(2.6%) 
1,100 

(4.2%) 
50 

(4.5%) 
2,430 

(2.4%) 

Sales and service occupations 
4,735 

(29.1%) 
160 

(21.8%) 
19,405 

(28.0%) 
5,445 

(27.4%) 
205 

(24.7%) 
25,205 

(28.7%) 
7,360 

(28.1%) 
220 

(19.7%) 
27,515 

(27.0%) 

Trades, transport and equipment operators, and related 
occupations 

2,885 
(17.8%) 

115 
(15.6%) 

11,740 
(16.9%) 

3,970 
(20.0%) 

135 
(16.3%) 

17,435 
(19.9%) 

4,265 
(16.3%) 

235 
(21.1%) 

18,625 
(18.3%) 

Occupations unique to primary industry (i.e., natural resources 
and agriculture) 

545 
(3.4%) 

30 
(4.1%) 

7,255 
(10.5%) 

500 
(2.5%) 

40 
(4.8%) 

6,775 
(7.7%) 

475 
(1.8%) 

55 
(4.9%) 

5,545 
(5.4%) 

Occupations unique to processing, manufacturing, and utilities 
755 

(4.6%) 
55 

(7.5%) 
4,585 

(6.6%) 
785 

(4.0%) 
70 

(8.4%) 
4,990 

(5.7%) 
755 

(2.9%) 
45 

(4.0%) 
4,310 

(4.2%) 
Source:  Statistics Canada 2013d, e, f, Statistics Canada 2007e, f, Statistics Canada 2002d, e, f.
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19.6.2 Aboriginal Labour Force Participation and Unemployment 

Participation rates within the Aboriginal population exceeded those of the general population 

in 2011, which likely reflects the comparatively younger age structure of the Aboriginal 

population. Although participation rates for the LAA’s Aboriginal population are high, so too 

are unemployment rates, which continue to inhibit full, active Aboriginal inclusion in the 

labour force of the LAA and RAA. In Metro Vancouver, the Aboriginal population 

experienced an unemployment rate of 12.6%, approximately 5.5 percentage points higher 

than the rate for the region’s overall labour force. Similar findings are seen province-wide 

and attributed to historical, social, and systemic barriers to employment for Aboriginal 

peoples.5 In Delta, the Aboriginal unemployment rate (9.5%) was 3.2 percentage points 

higher than that of the overall labour force. Based on available Census and NHS data, 

Aboriginal peoples living on reserve lands in Metro Vancouver experienced higher rates of 

unemployment than Aboriginal persons living off-reserve in the region.  

Although researchers have found that insufficient educational qualifications are the main 

barrier for Aboriginal persons when accessing employment opportunities (Sharpe et al. 

2009, MNP LLP 2012), they are not the only barriers. Sharpe et al. found that Aboriginal 

persons with the same level of educational qualifications as a non-Aboriginal person are 

more likely to be unemployed, pointing to other barriers at play (2009). MNP cited the 

following additional barriers in a survey-based study for the ITA (2012). They include the 

following: 

• Lack of readiness and awareness, e.g., at community level, relative to life skills; 

• Geographic barriers, e.g., access to transportation, ability to relocate; 

• Funding, e.g., for individuals, for programs; 

• Difficulty in securing employer sponsorship; and 

• Lack of Aboriginal awareness within workplaces. 

BC Stats points to the economic downturn of 2008 as being responsible for some “re-

emerging disparities between the non-Aboriginal and Aboriginal population” that had begun 

to show signs of improvement before the recession (BC Stats 2011).  

5  The January 2014 unemployment rate for the Aboriginal labour force (living off-reserve) in the Province 
was 13.1%, and the rate for the overall B.C. labour force was 6.4% (Employment and Social Development 
Canada 2014).  
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WorkBC identifies that the “inclination of Aboriginal people towards trades is somewhat 

higher than for the non-Aboriginal population,” suggesting a larger Aboriginal labour supply 

for this occupational category. Promisingly, Aboriginal participation in trades training 

increased by 118% between 2006 and 2010. This would suggest the development of new 

labour force skills, and potentially, the introduction of new Aboriginal workers to the labour 

force and trades employment opportunities (BC Stats 2011). 

Aboriginal unemployment rates are lower in the LAA (12.6% in 2011) than at the provincial 

RAA level (16.4%). This is likely due to Metro Vancouver having a larger number and wider 

array of employment opportunities, employment training and resources, and transportation 

options compared to much smaller communities on Vancouver Island and in the B.C. 

Interior. Key labour force characteristics of the local and regional Aboriginal population are 

presented in Table 19-8. 

Table 19-8 Aboriginal Labour Market Statistics for the Local Assessment Area 
and Regional Assessment Area 

  Metro 
Vancouver Delta B.C. 

2001 

Labour force (no. of people) 16,245 730 69,430 

Persons unemployed (no. of people) 2,486 90 15,622 

Persons employed (no. of people) 8,691 475 33,812 

Participation rate (%) 63.3 74.2 62.9 

Unemployment rate (%) 15.3 12.3 22.5 

2006 

Labour force (no. of people) 20,500 855 91,535 

Persons unemployed (no. of people) 2,195 50 13,685 

Persons employed (no. of people) 18,305 800 77,850 

Participation rate (%) 67.3 71.2 65 

Unemployment rate (%) 10.7 5.8 15 

2011 

Labour force (no. of people) 27,235 1,160 107,040 

Persons unemployed (no. of people) 3,435 110 17,505 

Persons employed (no. of people) 23,800 1,055 89,530 

Participation rate (%) 67.7 68.2 62.4 

Unemployment rate (%) 12.6 9.5 16.4 
Source: (Statistics Canada 2002f, g, 2007e, f, 2013d, e, g) 
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Labour force profile characteristics, including Members’ skill sets and sector of employment, 

are not currently available for the Tsawwassen First Nation community; however, many 

Tsawwassen First Nation Members are thought to be employed in the construction sector 

(TFN Representatives 2014).  

Approximately 52.6% of working-aged adult Tsawwassen First Nation Members were 

employed in 2012 while 16.0% were unemployed, and the remaining 34.4% were not in the 

labour force 6  (Tesluk and Matthews n.d.). The unemployment rate among Tsawwassen 

First Nation Members is higher than rates recorded in either Metro Vancouver or Delta 

(for the total population base), but similar to the rate for the Aboriginal population in 

Metro Vancouver.  

The community’s participation rate is similar to all three comparator communities, 

suggesting that while the unemployment rate is high for Tsawwassen First Nation, its 

workers continue to look for work rather than becoming discouraged and leaving the labour 

force. Like the unemployment rate, the participation rate in the community is believed to 

have increased since 2012 as training and employment opportunities have provided 

Members with greater access to jobs (TFN Representatives 2014). 

The unemployment rate for Tsawwassen First Nation Member youth aged 16 to 24 is 

considerably higher than the rates for Tsawwassen First Nation Members as a whole, as 

many do not have the skills or experience required to access the construction jobs currently 

available in the community (see Appendix 18-A Existing Social and Economic 

Conditions of Tsawwassen First Nation Community and Tsawwassen First Nation 

Representatives 2014). Initiatives are being undertaken by the Tsawwassen First Nation 

Employment and Training Department to prepare youth to participate in construction jobs, 

including heavy equipment operator training and courses to prepare Members to acquire 

entry level flagging jobs. The Employment and Training Department also works to forecast 

the types of employment the local market requires in terms of labour, to proactively provide 

Members with the training required to access new opportunities (TFN Representatives 

2014).  

6  Those considered not in the labour force include those who are retired, students, or not working for other 
reasons. 
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The Musqueam Employment and Training Department’s labour profile records 

Musqueam Members’ work history. Approximately 50 members have construction-related 

skilled (e.g., carpentry and welding) or semi-skilled occupational profiles, and 

approximately 60 have various labourer occupational profiles (Musqueam First Nation 

Representative 2014).  

Statistics Canada’s 2011 Household Survey showed that an estimated 53.6% of 

working-aged adults on Musqueam Indian Reserve (IR) 2 (which is near the Fraser River 

within the boundaries of the City of Vancouver) were employed while 11.8% were 

unemployed. The unemployment rate for the Musqueam community (IR 2) is higher than 

the rate for the Metro Vancouver general population, but similar to the rate for the 

Aboriginal population in Metro Vancouver. Since the 2011 Census was undertaken, a large 

number of Musqueam youth have entered the labour force; a representative of the 

Musqueam Employment and Training Department indicated that not all youth have found 

employment. As a consequence, the current unemployment rate in the Musqueam 

community may be higher than 11.8% (Appendix 18-B Social and Economic Conditions 

of Musqueam First Nation Community).  

This community’s 2011 labour participation rate was lower than the rates for the Metro 

Vancouver general population, and Aboriginal population, suggesting that some potential 

workers have become discouraged and may have exited the labour force.7 

19.6.3 Labour Income 

Since 2000, Aboriginal people in Metro Vancouver have maintained higher median incomes 

than the overall Aboriginal population in the province. Moreover, incomes of Aboriginal 

people residing in Delta exceeded those for Aboriginal people residing in Metro Vancouver 

for each census year.  

Although incomes in the LAA and RAA have gradually increased since 2000, median incomes 

for Aboriginal people have remained consistently below those of non-Aboriginal people over 

the same period in each study area, for all years (in some cases, substantially so). Trends 

suggest high levels of income inequality between Aboriginal and non-Aboriginal members of 

the LAA and RAA.  

7  The Statistics Canada data for Musqueam are based on a low response rate of 32% (Statistics Canada 2013f). 
In regard to the low response rate (32%) relating to the Statistics Canada Survey, it is believed that the 
reason there is such a low response rate comes back to the issues related to barriers to employment faced by 
Aboriginal persons (Musqueam First Nation Representative 2014). 
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Earnings have generally represented a higher percentage of total income for local and 

regional Aboriginal people than for the non-Aboriginal population. Between 2000 and 2010, 

earnings consistently represented a higher proportion of total income for Aboriginal 

residents of the Metro Vancouver and the Corporation of Delta compared to Aboriginal 

people in the RAA. Key income characteristics for the LAA and RAA are summarised 

in Table 19-9. 

Table 19-9 Income of Aboriginal People in the Local Assessment Area and 
Regional Assessment Area 

 
Metro 

Vancouver Delta B.C. 

2001 

Average income ($) - - - 

Median income ($) 15,160 20,395 13,242 

Earnings as a percentage of total income (%) 78.4 87.9 74.9 

2006 

Average income ($)       

Median income ($) 18,203 27,196 15,836 

Earnings as a percentage of total income (%) 80 79.9 77 

2011 

Average income ($) 31,799 34,862 28,001 

Median income ($) 22,326 23,452 19,264 

Earnings as a percentage of total income (%) 79.2 79.3 75.3 
Source:  Statistics Canada 2002g, j, Statistics Canada 2007g, h, Statistics Canada 2013g, h, i. 

19.6.4 Expected Conditions  

Demand for Aboriginal workers at the time of Project commencement is expected to be tied 

to the core directions of the overall Metro Vancouver economy and its major ongoing 

activities and new projects. The local Aboriginal labour force will benefit from major projects 

throughout the region and will respond to needs and opportunities as they come available 

within the broader regional economy. Land claims settlements and accommodation and 

reconciliation agreements for Aboriginal groups will be important factors in driving economic 

development and associated employment for their members.  

Youth make up over 40% of the Aboriginal population in Metro Vancouver. As nearly half of 

the Aboriginal youth in Metro Vancouver fall into the 15 to 24 age bracket as of 2011, there 

will be a large cohort of youth entering the labour force within the next decade. This young 
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workforce has been recognised as being an important stream of the Canadian labour market 

in the coming years (Conference Board of Canada 2012). It is also recognised that training 

and skills development of the Aboriginal workforce, as well as improved Aboriginal cultural 

awareness among employers, will play an important role in successful and meaningful 

employment of the Aboriginal workforce. Programs such as the B.C.’s Skills for Jobs 

Blueprint and the Aboriginal Skills and Employment Strategy provide a number of education 

and training initiatives to prepare Aboriginal youth for success in the labour market 

(Conference Board of Canada 2012, WorkBC 2014). 

There are specific projects either underway or in development that would be located on 

Aboriginal lands within the boundaries of Metro Vancouver, and are expected to increase the 

demand for labour of Aboriginal persons. For example, Tsawwassen First Nation Industrial 

Lands Master Plan (2009) identifies the preferred development use of 135 ha of land zoned 

as industrial (Tsawwassen Gateway Logistics Park). The plan includes a two-phase 

intermodal and rail service yard to service the neighbouring port developments. 8 

Tsawwassen First Nation commissioned an analysis of the potential economic impacts of the 

current and future development of Tsawwassen Lands as considered within its Land Use 

Plan (residential and industrial developments). Construction of the projects currently in the 

planning stages is expected to generate $1.2 billion in total construction spending, 

supporting an estimated 6,240 person-years of direct construction employment. Upon full 

build-out of all projects on Tsawwassen Lands contemplated in the Land Use Plan, an 

estimated $3.7 billion in total construction spending is anticipated to occur, supporting an 

estimated 18,960 person-years of direct construction employment. Ongoing direct 

employment within and generated by the facilities constructed on Tsawwassen Lands would 

be approximately 5,210 jobs upon completion of the current planned projects, and an 

estimated 10,080 direct jobs at full build-out (Deloitte 2013).  

The supply of Aboriginal workers in Metro Vancouver is anticipated to increase by the time 

of Project commencement, as the number of Aboriginal youths entering the labour market 

over the next few years is expected to well exceed the number of older Aboriginal workers 

withdrawing from the labour force. Although the overall Metro Vancouver unemployment 

rate is expected to be at approximately 5% in 2018, Aboriginal workers are expected to 

experience a higher unemployment rate at that time. There would also be additional slack in 

8  Projects with development agreements are an up to 1.2 million sq. ft. warehouse complex (target opening date 
of mid-2016), a marine container examination facility (target opening date of late 2016), and a commercial 
truck fuelling station (target opening date of late 2014 or early 2015). 
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the Aboriginal labour force in 2018 due to discouraged Aboriginal persons who are not 

seeking work. Within a tightening labour market situation, the availability of Aboriginal 

workers would present a source of labour to help minimise effects arising from the expected 

slower growth in the non-Aboriginal labour force.  

19.7 FUTURE CONDITIONS WITH THE PROJECT – POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on labour market 

in relation to the indicators listed in Table 19-1. Potential interactions between Project 

components and activities and labour market during the construction and operation of 

Project components are identified in Table 19-10. A preliminary evaluation of the potential 

effects on the LAA labour market associated with these interactions is also provided in order 

to focus the assessment on those interactions of greatest importance. An interaction 

resulting in no effect, or a negligible (undetectable or unmeasurable) effect, is not carried 

forward for assessment. 

Project-related effects to labour market are largely in response to the totality of the Project, 

to its location, scale, and operational policies and procedures, and not to individual Project 

components and activities. The potential interactions of each Project component were 

therefore considered for each phase of the Project. Several effects occur on a continuum 

from the initiation of the construction phase through to the operation phase. 

The LAA’s labour market will potentially benefit from the employment opportunities 

generated by the Project, including direct employment, such as in construction or longshore 

work, indirect employment with companies supplying goods and services to the Project, and 

induced employment in consumer businesses and institutions that are patronised by Project-

associated direct and indirect workers and their families.  

The Project may also potentially affect the LAA’s labour market balance, labour income, and 

training opportunities. 
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Table 19-10 Identification of Potential Project Interactions with Labour Market  

Project 
Component 

Project 
Works and 
Activities 

Potential Effect 
Rating 

(negligible, minor, 
moderate, high) 

Nature of Interaction and Effect and Rationale for Effects Rating 

All Project 
Components 

Construction-
phase Works 
and Activities 

high  

Interaction: Change in employment, Project will generate direct, indirect, and 
induced employment opportunities for LAA labour force members based on 
availability and qualifications. 
Effect: High consequence beneficial effect 
Rationale: Majority of Project-associated labour requirements expected to be 
filled by LAA labour supply. 

moderate  

Interaction: Change in unemployment and participation rates, Project will draw 
upon available (currently unemployed) LAA labour force members and qualified 
individuals who are not currently part of the LAA labour force. 
Effect: Moderate consequence beneficial effect 
Rationale: Lower unemployment rate and higher participation rate due to 
Project-associated hiring of unemployed individuals and people being drawn into 
the labour force due to Project employment opportunities. 

no effect 

Interaction: Change in labour market balance, Project-associated demand for 
labour would result in the employment of unemployed resources and would 
lower the LAA unemployment rate. 
Effect: No effect  
Rationale: The LAA labour market is expected to stay in balance. 

high  

Interaction: Change in labour income, Project will generate labour income in 
the LAA as a result of its associated employment and labour compensation.  
Effect: High consequence beneficial effect 
Rationale: Majority of Project-associated labour requirements will be filled by 
LAA labour supply. 

minor  

Interaction: Change in training opportunities, Project is expected to result in 
incremental training of certain members of its direct workforce. 
Effect: Minor beneficial effect 
Rationale: Majority of Project’s direct labour requirements met by LAA labour 
supply, with a portion receiving training through Project-associated training 
measures. 
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Project 
Component 

Project 
Works and 
Activities 

Potential Effect 
Rating 

(negligible, minor, 
moderate, high) 

Nature of Interaction and Effect and Rationale for Effects Rating 

All Project 
Components 

Operation-
phase Works 
and Activities 

high  

Interaction: Change in employment, Project will generate direct, indirect, and 
induced employment opportunities for LAA labour force members based on 
availability and qualifications. 
Effect: High consequence beneficial effect 
Rationale: Majority of Project-associated labour requirements are expected to 
be filled by LAA labour supply. 

moderate  
  

Interaction: Change in unemployment and participation rates, Project will draw 
upon available (currently unemployed) LAA labour force members and qualified 
workers who are not currently part of the LAA labour force. 
Effect: Moderate consequence beneficial effect 
Rationale: Lower unemployment rate and higher participation rate due to 
Project-associated hiring of unemployed workers and people being drawn into 
the labour force due to Project employment opportunities. 

no effect 

Interaction: Change in labour market balance, Project-associated demand for 
labour will result in the employment of unemployed resources, thus lowering the 
LAA unemployment rate. 
Effect: No effect  
Rationale: The LAA labour market is expected to stay in balance. 

high  

Interaction: Change in labour income, Project will generate labour income in 
the LAA as a result of its associated employment and labour compensation.  
Effect: High consequence beneficial effect 
Rationale: Majority of Project-associated labour requirements expected to be 
filled by LAA labour supply. 

minor  

Interaction: Change in training opportunities, Project will result in incremental 
training of certain members of its direct workforce. 
Effect: Minor beneficial effect 
Rationale: Majority of Project direct labour requirements expected to be filled 
by LAA labour supply, with a portion receiving training through Project-
associated training measures. 
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19.7.1 Rationale for Negligible Effect #1 – Change in Labour Market Balance 

The Project’s effects on the local labour market will depend on the capacity of the local 

labour force to help meet Project labour demand while the overall local labour market stays 

in balance. A balanced labour market is determined by its ability to meet its labour demands 

while sustaining its labour cost increases within prevailing inflation conditions. A 5% natural 

rate of unemployment is a measure used to help assess labour market balance.9  

19.7.1.1 Construction and Operation Phases 

A number of factors determine the available labour market capacity in a metropolitan 

economy: worker reallocation, unemployment, part-time employment, and labour force 

participation. The unemployment rate is often the focus of an assessment of the interaction 

of labour market demand and supply, but it does not fully capture the potential supply of 

non-working or under-utilised labour resources (Zmitrowicz 2014). Examining a combination 

of these factors assists in determining the amount of labour supply capacity that there is in 

an economy (Bartlett and Burleton 2014).  

With respect to unemployment, the 2017 unemployment rate for Metro Vancouver is 

forecasted as 5.1%, slightly above a 5% natural rate of unemployment. The excess job 

seekers in the LAA above the 5% rate is expected to be approximately equal to the number 

of workers projected to gain Project-associated employment in 2018; the excess job seekers 

in the LAA above the 4.5% rate (which signifies a tight labour market) would well 

exceed 2018 Project-associated employment. Only a portion of the job seekers at this 

juncture would be qualified for direct construction employment, but there would be 

Project-associated indirect and induced employment positions for workers with lower 

qualifications (and likely having long-term employment prospects, as operation-phase 

spending would start as construction-phase spending winds down in the LAA). 

9 The natural rate of unemployment is the level of unemployment in an economy that is operating at full 
capacity and its wage increases are gradual and not inflationary. There is unemployment in this scenario 
because of the time required to find a job; some job seekers will hold out for a higher wage or a certain job 
and some persons are unwilling to move to accept new employment for a variety of reasons. The Alberta 
Government has put forth an unemployment rate of 5% as indicating the floor for a “balanced labour market”; 
4.5% to 5% indicating a “tight labour market”; and less than 4.5% as indicating a “labour shortage” 
(Government of Alberta et al. 2001). The natural rate of unemployment provides a guide as to when a 
(metropolitan, provincial, or national) economy enters into a tight labour market situation but other labour 
market factors, such as part-time employment rates, participation rates, and worker reallocation rates, 
are also considerations in determining available labour market capacity (sometimes referred to as labour 
market slack).  
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Labour force capacity is especially dynamic in the construction sector, in that there are high 

levels of both hiring and worker separations (i.e., workers quitting, being laid off, and 

retiring, with this process referred to as worker reallocation) and changes in labour market 

attachments (i.e., on a full-time, part-time, seasonal, or temporary basis). This process is a 

fixture of the labour market and typically the quit rate is actually higher than the layoff rate 

in a large economy (Shimer 2005). In the case of job quits, this process creates vacancies 

that other job seekers can pursue. The annual rate of worker reallocation within the 

Canadian construction industry has been previously estimated as approximately 56% 

(a hiring rate of 30.9% and a separation rate of 25.1%) (Morissette et al. 2013).10 This high 

worker reallocation rate, although not specific to the Lower Mainland, is generally applicable 

to the region and is indicative of the availability of workers within its large construction 

labour force to fill direct labour requirements of the Project as previous projects come 

to a close. 

Labour market attachment is another factor that affects labour force capacity. There are 

persons who share some characteristics of the unemployed but do not fit all the criteria in 

order to be classified as such. A minority but nevertheless a large segment of the employed 

workforce has only part-time employment. The part-time employment rate in the Lower 

Mainland was 20% in 2013 (Statistics Canada 2014a). Based on this rate, there were 

approximately 255,000 part-time workers in Metro Vancouver in 2013. Within this segment 

are part-time workers who want full-time work and are available to do so, and offer 

additional labour market capacity in the LAA. As the unemployment rate declines, which is 

forecasted to occur, over the 2014 to 2018 period some part-time workers will gain full-time 

employment, which is a mechanism within the labour market that eases the pressures of 

higher labour demand.  

In terms of labour market capacity in the LAA, there are also persons available to work but 

not seeking work (such as discouraged workers and recently retired workers), as well as 

persons seeking work but not immediately available (which is the smallest segment). The 

Project would be relatively large within the LAA economy, offer competitive wages, and 

have a large labourer demand (32%) within its direct employment requirements. These are 

conditions that can draw discouraged workers and recently retired workers back into the 

workforce. 

10  A Metro Vancouver specific worker reallocation rate is not available, but the Canadian rate presents the 
general condition for a relatively high level of job turnover in this sector, which is expected given its project 
orientation.  

  Page | 19-30 

                                          



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

Although the forecasted unemployment rate (4.9%) signals tightening labour conditions for 

2018 as the Project starts up (Conference Board of Canada 2014), there would be capacity 

for the Project’s labour demand within Metro Vancouver’s labour supply, as there is a large 

pool of part-time workers and potential for a participation rate increase responding to the 

tightened labour market. In addition, worker re-allocation is dynamic in the construction 

sector due to project-based worker attachments.  

In the event that constraints in sourcing labour from the LAA become evident, it is 

anticipated that PMV’s Infrastructure Developer would augment the local labour supply 

through additional recruitment from labour pools outside of the LAA. A low unemployment 

rate in the LAA would help demonstrate that Project use of local labour is being maximised. 

As described above and in the summary, the Project will maintain balance in the LAA’s 

labour market through the following measures: 

• Maximise sourcing of labour from the LAA;  

• Source some Project direct labour requirements through non-local recruiting; and 

• Enhance local skills through training.  

The Project is not expected to adversely affect labour market balance in the LAA; therefore, 

the potential for the Project to create a labour market imbalance is not carried forward for 

further assessment. 

19.7.2 Potential Effect #1 – Change in Employment  

Employment is an indicator of the scale and breadth of the Project’s labour demand through 

its construction and operation phases, and takes account of the available and qualified 

labour supply in the LAA (Metro Vancouver). The indicator is measured in person-years, and 

includes the following: 

• Direct employment to workers required to construct and operate the Project;  

• Indirect employment to workers associated with production of goods and services 
consumed in Project construction and operation (direct supply), plus workers in 
upstream businesses making goods and services (indirect supply) used in the 
production and direct supply of goods and services; and  

• Induced employment – to workers associated with the consumer or household 
spending of wages and incomes earned in Project-associated direct and indirect 
employment.  
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Project employment requirements and changes in employment for LAA residents due to the 
Project were estimated quantitatively, using financial and engineering estimates of the 
Project’s direct labour requirements, an input-output impact modelling approach that takes 
account of business capabilities, and available and qualified labour supply at the Metro 
Vancouver level (see Appendix 20-A Economic Impact Roberts Bank Terminal 2 
Technical Report).  

19.7.2.1 Construction and Operation Phases 

General Population 

To construct the Project, PMV is expected to contract a firm (or firms) to fulfill the role of 
Infrastructure Developer. This entity will use its own employees, hire additional workers, 
and use sub-contractors and their employees to meet construction and operation labour 
requirements. This pool of employees accounts for most of the Project’s construction phase 
direct employment, and their work will be based at the Project site in Delta. In addition, 
PMV will contribute a small group of long-term employees and contract employees who will 
be working in support of the Project.  

The total onsite direct employment requirements for construction are anticipated to be 
4,368 person-years over a 5-and-a-half-year period, starting in mid-2018. A large portion of 
the Project’s direct employment (an estimated 95%) is expected to be sourced from the 
pool of workers residing in Metro Vancouver. The 5% of direct labour not sourced locally is 
anticipated to be sourced from outside B.C., and provide expertise for certain specialised 
construction activities. 

The Project’s direct employment effect for Metro Vancouver residents is expected to be an 
estimated 4,150 person-years or an annual average of 754 person-years over the five and a 
half years of construction. 11 This pool of workers will comprise three main occupational 
groups: labourers (32%); tradespersons and operators (56%); and managers and technical 
professionals (12%). 

11  Employment effects are reported in person-years (PY), which takes into account the number of hours 
worked in one year by full-time, part-time, and temporary employees, as well as self-employed persons. The 
person-years job unit transforms the different employment categories into one unit based on overall 
averages of full-time hours worked in one year in the business and government sectors. The employment unit 
of full-time equivalent (FTE) jobs is an alternative term. The person-years job unit is used herein because 
many industries are represented in the economic impact modelling undertaken for this Project and they 
have an array of full-time, part-time, and temporary employment attachment structures. The use of the 
person-years job unit provides a consistent approach across industries to portraying employment activity. It 
should be noted that a person-year represents a typical employment period in terms of hours worked for one 
year, and, in and of itself, a person-year should not be interpreted as a permanent or long term, sustaining job 
unit of measurement. Within an operation-phase situation, an estimate of person-years can be used to help 
determine an estimate of the number of permanent or long-term jobs of a project or program. The short-term 
structure of construction employment precludes assigning an estimate of permanent or long-term jobs to a 
project or program. 
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This level of local labour sourcing is feasible in part due to the relatively large size and 
diversity of the region’s labour force of approximately 1.4 million workers (including a 
construction workforce in 2013 of almost 100,000 workers); the region’s extensive 
construction services infrastructure; and the Project’s focus on creating new land and 
associated infrastructure (see Sections 19.5 and 19.6). A current projection suggests 
that Metro Vancouver’s construction-sector labour force will grow to approximately 
116,000 workers by 2018 (Conference Board of Canada 2014). This geographic sourcing 
estimate for the Project’s construction phase is also based on the experience of constructing 
the Deltaport Third Berth Project and consideration of the occupational skill requirements 
expected to be required for the Project’s construction activities (for more information see 
Appendix 20-A).  

The Project’s direct employment needs will vary by year over the planned five-and-a- half- 
year schedule but direct employment levels in the initial four years are expected to be 
similar. In practice, many of the Project’s construction workers may work for periods shorter 
than a year, and construction activity levels will vary over a year based on sequencing of 
construction tasks.  

As well, the Project is expected to generate employment within LAA supplier industry 
businesses from which PMV and its Infrastructure Developer directly purchase goods and 
services. There will also be incremental indirect employment in the LAA due to the direct 
suppliers buying goods and services produced in the LAA as inputs for their production 
activities.12  

Only employment in B.C. that is associated with the manufacture and integration of 
machinery and equipment and the supply of goods and services for the Project is included in 
the economic impact assessment (as detailed in Appendix 20-A). The Project’s purchased 
goods and services would include, for example, concrete products, sand, gravel, rip-rap, 
fuel, food supplies, reinforcing steel, structural steel, piping, general building supplies, and 
engineering and transport services. A large expenditure category would be container 
handling equipment, which will be sourced from specialised manufacturers, and the majority 
of which is expected to be manufactured and assembled outside of Canada and transported 
by ship, barge, and rail to the Project site. 

12  The inputs used for making concrete products used in Project construction provide an example of upstream 
production. If a concrete product is manufactured in B.C. then there would be direct supplier employment 
associated with its manufacture. In addition, there may be indirect upstream employment associated with 
making a concrete product if it is not made at the concrete product manufacturer’s site. There would also be 
indirect upstream employment in connection with extracting or making the inputs used in concrete 
manufacture (e.g., Portland cement, sand, gravel, and other additives) if they are sourced from B.C. (which is 
likely); and also indirect employment further upstream associated with making or extracting the inputs used in 
Portland cement production (e.g., limestone, gypsum, clay, and fly ash) if they are sourced from B.C. (which is 
also likely). 
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The estimated indirect employment requirements associated with the Project’s 
expenditures on goods and services produced in the LAA for constructing the new marine 
terminal and ancillary developments is 3,942 person-years, consisting of an estimated 
2,448 person-years of employment within LAA businesses directly supplying goods and 
services to the Project, and another 1,494 person-years in businesses further along in the 
supply chain.  

Another labour market effect is the induced employment associated with the consumer and 
personal services spending that will be supported by the wages and incomes of the Project’s 
direct and indirect employment. This spending would help support an estimated 
1,632 person-years of employment in the LAA. All Project-associated indirect and induced 
labour requirements in the LAA during the construction phase are expected to be sourced 
from the LAA labour supply; no outside recruitment is foreseen as LAA labour market 
capacity is expected to be sufficient to meet this demand. 

Total employment requirements in the LAA associated with the Project are expected to be 
9,942 person years. The vast majority of construction phase employment is anticipated to 
be sourced from the LAA labour supply; total employment of LAA residents is foreseen as 
9,723 person years or an annual average of 1,768 person-years over the 5 and a half years, 
which is a result of Project spending to construct the new terminal and the household 
spending of the Project’s direct and indirect labour force. 

The operation phase consists of on-terminal activities connected with loading and unloading 
marine containers from ships, trucks and rail cars; these activities will be conducted mainly 
under the direction of the Terminal Operator Concessionaire. The anticipated direct 
employment requirements for on-terminal activities (which are located in the LAA) would be 
an annual average of 928 person-years and a total of 27,848 person-years over a 30-year 
operation period. 13 Most of this direct employment at the new terminal is expected to be 
filled by LAA residents, an estimated 90%. The Project’s employment of Metro Vancouver 
residents in connection with on-terminal activities is expected to be an estimated 
annual average of 835 person-years and a total of 25,063 person-years over a 30-year 
operation period.14  

13  This time period was selected as the duration of the operation phase for the economic impact modelling as it 
represents the possible duration of an initial concession agreement with the Terminal Operator Concessionaire. 
Regular maintenance of marine terminal infrastructure and container-handling equipment replacement is 
expected to extend the terminal’s life significantly beyond this initial 30-year period. 

14  Assumptions about the location of residences of workers employed at RBT2 were developed using a survey of 
employers that identified the location of PMV-associated employment (InterVISTAS 2013), and data on place 
of residence of members of ILWU 502 (New Westminster) (BCMEA n.d.). Based on these sources, it is 
predicted that 90% of the new terminal’s direct employment would reside in Metro Vancouver; most of the 
other 10% would reside in the upper Fraser Valley and there would be a small number of workers residing in 
the Squamish-Whistler area. 

  Page | 19-34 

                                          



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

In general, this annual average figure can be viewed as the number of direct long-term jobs 

that will be generated through the operation of the new terminal, i.e., although individuals 

may leave a position at the new terminal, their position will be filled by another worker. It 

can be said that an estimated 835 long-term jobs associated with terminal operation are 

expected to be filled by Metro Vancouver workers. The other 83 positions are anticipated to 

be filled by residents of the eastern Fraser Valley and Squamish-Whistler areas who would 

commute to work at the new terminal.  

The approximate occupational distribution of the Roberts Bank Terminal 2 operation 

workforce is expected to be 20% for yard longshore workers, 46% for vessel longshore 

workers, 17% for maintenance workers, 5% for security, 2% for administration and 

information technology, and 10% for management and supervisors. 

An annual average of 109 person-years of employment is expected to be generated in LAA 

industries supplying goods and services for terminal operation (indirect employment), and 

3,270 person-years over a 30-year operation phase. Another 468 person-years of induced 

employment would be annually supported in businesses supplying household goods 

and services purchased out of the incomes of Project-related direct and indirect workers 

(14,040 person-years over 30 years). 

All Project-associated indirect and induced labour requirements in the LAA during the 

operation phase are expected to be sourced from the LAA labour supply; no outside 

recruitment is foreseen as LAA labour market capacity is expected to be sufficient to meet 

this demand. 

Total employment requirements in the LAA associated with Project operation are expected 

to annually average 1,505 person-years. Total employment of LAA residents is foreseen as 

an annual average of 1,412 person-years, a result of Project spending to operate the new 

terminal and the household spending of the Project’s direct and indirect labour force. 15 

15  As well, increased demand for approximately 2 million TEUs per year of containerised trade would ultimately 
generate employment and other economic benefits through activities that occur off-terminal. These off-
terminal activities include services provided by truck drivers, harbour pilots, tug operators, Canada Border and 
Services Agency, railways, transload and distribution facility operations, and container storage yards, and 
would generate an estimated annual average of 5,747 person-years of direct employment in Metro Vancouver. 
The majority of the direct employment for off-terminal activities is expected to be connected to warehouse 
and distribution centres (43%) and trucking (21%). The activities would also generate an estimated 
1,597 person-years of indirect and 537 person-years of induced employment annually, an estimated annual 
total of 7,881 person-years of employment in Metro Vancouver. 
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The total employment effects in the RAA (B.C.) during the construction phase are 

anticipated to be 12,719 person-years and an annual average of 1,553 person-years 

connected to on terminal activities in the operation phase. The employment effects outside 

of the LAA during the operation phase, which are connected to on terminal activities, are 

expected to be modest because of the large supply sector in Metro Vancouver that has built 

up around its port facilities and services and the importance from an expenditures 

perspective of the direct employment at the new terminal in Delta during the operation 

phase. Most of this direct employment is expected to reside in Metro Vancouver and have a 

relatively high income and their household spending would be focused here too. 16 

Employment changes in the LAA and RAA for the construction and operation phases are 

summarised in Table 19-11. 

Table 19-11 Employment Changes in the Local Assessment Area and Regional 
Assessment Area, Person-years 

 
Direct Indirect Induced Total 

Construction Phase (5-½ years) 

Employment requirements in the LAA 4,368 3,942 1,632 9,942 

Employment of LAA residents 4,150 3,942 1,632 9,724 

Employment of B.C. residents (RAA) 4,150 6,264 2,305 12,719 

Operation Phase (annual average) 

Employment requirements in the LAA 928 109 468 1,505 

Employment of LAA residents 835 109 468 1,412 

Employment of B.C. residents (RAA) 928 114 511 1,553 

These Project-associated employment changes are predicted to generate a beneficial effect 

on employment in the LAA during the construction and operation phases. 

16  In addition to the employment of Metro Vancouver area residents described in the preceding footnote, there 
would also be employment for residents of other parts of B.C. in connection with the off-terminal activities, 
including direct employment for residents of the eastern Fraser Valley and the Sea-to-Sky region and indirect 
employment with suppliers to the direct service providers, such as railways. The total employment in B.C. 
associated with these off terminal activities would be an estimated annual average of 10,878 person-years. 
The aggregated annual employment in B.C. for both on terminal and off terminal activities is a total of 
12,431 person-years (7,649 direct person-years + 3,234 indirect person-years + 1,548 induced person-
years). See Appendix 20-A Economic Impact Roberts Bank Terminal 2 Technical Report for full details.  
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Aboriginal Population 

Although the Aboriginal labour force is a small proportion (approximately 2%) of the total 

labour force in the LAA, there are both unemployed Aboriginal workers and Aboriginal 

workers with construction labour and trades and operator qualifications who could 

participate in the Project’s employment opportunities. This contribution is subject to 

Aboriginal workers who seek Project-associated positions having appropriate experience and 

abilities to fill these positions, including trainee positions, and Aboriginal workers having 

fair and equitable access to these Project employment opportunities through the Project’s 

hiring activities.  

The Aboriginal labour force, although a segment of the labour force in the LAA, has its own 

distinct attributes, including size of the labour force, residential location of labour force 

members, number of unemployed, occupational skills, educational attainment, and social 

and historical circumstances (as described in Section 19.6). The available data on the 

occupational skills of Aboriginal persons in the LAA point to a portion of the Aboriginal 

labour force having certain qualifications to fill Project labourer, trades, and operator 

positions. A fifth of the Aboriginal labour force in the LAA has occupational skills that fall into 

the trades, transport, and equipment operators and related occupations category.  

The Project employment demand also presents a potential opportunity for under-employed 

Aboriginal people to secure more desirable work, along with higher wages or salaries, 

potentially in apprenticeship or operator positions. A less qualified unemployed 

Aboriginal person could then potentially fill a position vacated by a worker who takes a 

higher Project-associated position (a process that draws down unemployment in the 

Aboriginal labour force).  

There has been strong demand for labour in the LAA, which is reflected in relatively low 

overall unemployment rates since 2003, yet the Aboriginal unemployment rate in the LAA 

remains high relative to the non-Aboriginal population over this period. This set of 

circumstances indicates that there are employment challenges and barriers for 

many members of the Aboriginal labour force in the LAA, even in situations with strong 

employment demand. 

The estimated change in employment and labour income due to the Project for the 

Aboriginal population is expected to be beneficial during the construction and operation 

phases. Project hiring and training processes and practices that recognise and directly 
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address systemic challenges facing Aboriginal workers in the LAA could be expected to 

result in more employment of and longer work attachments for Aboriginal workers in 

connection with the Project than would be the case if the Project’s hiring and training 

practices and policies do not pursue this objective. See Section 32.3.3.3 Potential or 

Established Aboriginal and Treaty Rights and Related Interests, Mitigation 

Measures, Other Accommodations for information on PMV’s measures to provide 

Aboriginal groups with the opportunity to benefit socially and economically from the Project, 

and the proposed accommodation measures to address any potential impacts to an 

Aboriginal group’s ability to exercise identified asserted Aboriginal rights. 

19.7.3 Potential Effect #2 – Change in Unemployment and Participation Rates 

The Project’s effects on unemployment and participation rates will depend on Project labour 

requirements. 

19.7.3.1 Construction and Operation Phases 

General Population 

The local unemployment rate during the construction phase will reflect the then-current 

state of the LAA economy. The existing conditions information (presented in 

Section 19.5.2) shows a recent unemployment rate in the 6% to 7% range. The expected 

conditions information (presented in Section 19.5.5) identifies an unemployment rate 

prediction of 5.1% in 2017, the year leading into the Project’s construction phase, and 4.9% 

in 2018, the initial year of construction (Conference Board of Canada 2014).  

The annual average total employment effect during Project construction for LAA residents is 

expected to be 1,768 person-years. This effect of the Project on LAA unemployment would 

account for a small portion of the decrease in the unemployment rate in 2018 over 2017. 

Other projects starting that year and employment expansion in established enterprises and 

organisations would also contribute to the decrease in the unemployment rate. The high 

annual job turnover rate in the construction sector (as described in Section 19.7.3) is also 

a contributing factor. A net gain in employment of 26,000 is predicted for 2018 over 2017 in 

Metro Vancouver (Conference Board of Canada 2014). Effectively, the Project’s total 

employment of LAA residents in 2018 could account for an approximate 0.1% decrease in 

the LAA’s unemployment rate for that year.17 This effect is a one-time event during the 

17  This is based on an estimated increase in the LAA unemployment rate in the event that construction of the 
Project did not go forward as planned in 2018. 
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construction phase, i.e., there would be no further decrease but this 0.1% decrease would 

endure for most of the term of the construction phase.18 Many changes in personnel are 

expected over the years of construction, reflecting shifts in tasks and activities as the new 

terminal is developed; however, the Project’s employment coming on-stream in 2018 is 

the factor that results in an effect on the LAA’s unemployment rate over the course of the 

five-and-a-half-year construction phase. 

The Project will transition from construction activities to operation activities in late 2023, 

and the initial operation phase year will be 2024. Effectively there is expected to be 

no unemployment rate effect due to the Project in 2024 and thereafter as a slightly smaller 

number of person-years of Project-associated total employment would come on-stream 

in 2024.19 

Many factors affect the labour force participation rate. Metro Vancouver’s participation rate 

has declined slightly in recent years but there are signs that this declining trend will cease 

or slow due to the following factors: 

• The higher age requirement for collection of an Old Age Security pension and 
changes to early collection of Canadian Pension Plan benefits;  

• Declining numbers of workers reaching traditional retirement ages who have defined 
benefit pension plans; and 

• The availability of well-paid project- oriented employment. 

The effect of the Project (in percentage terms) on the participation rate is expected to be 

very small, due to the large adult population within Metro Vancouver relative to the Project’s 

employment demand. This small effect is likely to be positive, however, as the large scale of 

the Project over a relatively long construction period of 5 and a half years and the relatively 

high compensation levels for direct construction labour are anticipated to attract qualified 

persons into the Project workforce who would otherwise not be in the labour force 

(for example due to retirement) during the construction phase.  

18  A further decrease may occur in the event that Project-associated employment superceded the average level 
used in the year 1 estimate to gauge the Project’s effect on the Metro Vancouver unemployment rate. 

19  LAA labour force size was projected forward to 2024 at an annual growth rate of 1.5%, which is the estimated 
average for the 2011 to 2018 period (Conference Board of Canada 2014).20  Gross domestic product 
forecast based on author’s calculation using GDP estimates for Metro Vancouver in Economic Insights into 13 
Canadian Metropolitan Economies (Conference Board of Canada 2014).  
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Project-associated labour demand changes are predicted to generate a beneficial effect 

on unemployment and participation rates in the LAA during the construction and 

operation phases.  

19.7.4 Potential Effect #3 – Change in Labour Income 

Labour income is another important measure of labour market outcomes for individuals, and 

of the overall health of the LAA labour market. 

19.7.4.1 Construction and Operation Phases 

Compensation of direct labour during both the construction and operation phases of the 

Project is expected to be relatively high. Annual labour income levels for constructing the 

Project will be consistent with compensation on a full-time equivalent basis for other major 

industrial construction projects in the province, in the range of $120,000 per year. Annual 

labour income, including benefits for the new terminal’s workers is expected to average 

approximately $165,000 per full-time equivalent job. Compensation for indirect and induced 

workers will be in the typical range for these types of positions in the LAA.  

Labour income in the construction phase associated with the 4,150 person-years of direct 

employment estimated to be sourced from the LAA totals approximately $494 million or an 

annual average injection into the LAA economy of $90 million. Taking into account indirect 

and induced labour income in the LAA associated with Project construction (approximately 

$330 million), the total labour income supported by the Project in the LAA is anticipated to 

be in the range of $824 million over the 5-and-a-half-year construction phase, or an annual 

average of $150 million. This amount accounts for an estimated 0.1% of a forecast GDP of 

$126.5 billion in Metro Vancouver in 2018. 

The average annual labour income associated with total employment connected to the on-

dock activities in the operation phase is estimated to total $169 million, with the largest 

portion ($138 million) being earned by direct employees, primarily longshore workers. This 

amount accounts for an estimated 0.1% of a forecast GDP of $140.4 billion in Metro 

Vancouver in 2024.20 

Employment associated with operation of the Project is expected to marginally boost median 

incomes in Delta or Metro Vancouver due to the size of the labour forces in these 

communities. As such, a beneficial effect on labour income in the LAA is predicted during 

the construction and operation phases, and is carried forward for further assessment. 

20  Gross domestic product forecast based on author’s calculation using GDP estimates for Metro Vancouver in 
Economic Insights into 13 Canadian Metropolitan Economies (Conference Board of Canada 2014).  
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19.7.5 Potential Effect #4 – Change in Training Opportunities 

19.7.5.1 Construction and Operation Phases 

Project-related training is expected to support construction labour skill requirements, but 

the extent of this training would be circumscribed by the Project’s limited time period and 

the short work stints associated with many construction activities. Port Metro Vancouver’s 

influence over the breadth and depth of training during construction would be limited to the 

Project’s direct workforce, and would likely be exercised through the setting of certain 

training expectations in its contractual arrangement with its Infrastructure Developer. In 

general, the Infrastructure Developer would utilise experienced and skilled workers to the 

maximum practical extent because of construction schedule deadlines and safety and 

construction quality expectations. These requirements lead to a demand for workers with 

suitable, large-scale construction project skills and experiences. The Infrastructure 

Developer would offer direct training and apprenticeship positions that are consistent with 

its labour agreements. Training that is incremental to what is provided for in the labour 

agreements would likely be negotiated between PMV and the Infrastructure Developer. 

The Project operation phase has a longer time frame, so there is the potential for longer 

training stints in which participating workers could gain new or additional qualifications or 

certifications. As the operation phase is expected to stretch over a longer period, 

opportunities for on-the-job and classroom-based training provided through the BCMEA, 

ILWU, and by the selected Terminal Operator would be provided. The general approach 

used for training longshore workers to fill the operating positions of the Deltaport Third 

Berth Project is expected to be implemented for the Project (Pennell and Doran 2014). 

Training of ILWU members began on the equipment that would be in use at the Deltaport 

Third Berth Project approximately a year in advance of the opening of Deltaport Terminal’s 

expanded area.  

There is expected to be approximately 600 yard and vessel longshore workers employed at 

the new terminal. It is unknown at this time what portion of these workers would require 

training on the terminal’s new equipment. The availability of the new BCMEA Waterfront 

Training Centre is anticipated to facilitate the training initiatives for the Project. The Project-

driven training would include training of new casual union members who would be recruited 

to replenish the size of the pool of longshore workers as union members with suitable 

training and seniority move into positions at the new terminal.  

These Project-associated training opportunities are predicted to generate beneficial effects 

in the LAA during the construction and operation phases. 
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19.8 MITIGATION MEASURES 

As residual Project effects on labour market are considered to be positive, no mitigation is 

required. 

19.9 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

As residual Project effects on labour market are considered to be positive, and no residual 

adverse Project effects are predicted, residual effects for labour market are not assessed 

further.  

19.10 CUMULATIVE EFFECTS ASSESSMENT  

As no adverse residual Project effects on labour market are predicted, the Project is not 

expected to contribute to cumulative effects.  

19.11 MONITORING AND FOLLOW-UP PROGRAMS 

No monitoring or follow-up programs are required for labour market.  
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20.0 ECONOMIC DEVELOPMENT EFFECTS ASSESSMENT 

This section presents the results of the assessment of potential Project-related effects on 

economic development. In addition, the rationale for the selection of economic development 

as a VC, assessment boundaries, and existing conditions relevant to economic development 

are described. Assessment findings, including identification of Project-related interactions 

and effects, are also presented. 

This section addresses VC-specific information requirements identified in the EIS Guidelines, 

part 2, sections 9.1.7 and 9.1.8, including relevant socio-economic conditions, 

encompassing a broad range of matters that affect communities in the study area, as well 

as general social and economic conditions of Aboriginal groups. 

20.0 Economic Development Assessment Highlights: 

 The Project is expected to result in the following positive effects on economic 
development in Metro Vancouver:  

 During the 5.5 year construction phase: 

 $837 million in additional gross revenues to businesses in Metro 

Vancouver 

 $238 million in induced household spending in Metro Vancouver 

 During operation: 

 $31 million annually in materials, good, and services contracting revenue 

to the economy of Metro Vancouver 

 $71 million of annual induced household spending in Metro Vancouver 

 The Project is expected to have a negligible effect on sand availability and prices 

in Metro Vancouver. 

 The Project is consistent with economic development strategies in Metro 

Vancouver’s Regional Growth Strategy, the economic development objectives of 
the Corporation of Delta, and the general directions set out in the Tsawwassen 

Land Use Plan of Tsawwassen First Nation. 

 The Project is not expected to result in measurable adverse residual effects to 

economic development. 

 The Project is not expected to result in incremental cumulative effects to 
economic development. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 20-2 

20.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

Economic development, as applied in this assessment, is defined as the change that occurs 

in an important attribute of the economy that is a major driver of a region’s economic well-

being. In the context of the Project, expenditures made by the Project would accrue to 

individuals, local businesses and contractors, and communities, thereby contributing to 

potential expansion of existing companies (e.g., in size or area of service); new businesses 

could also be created due to the Project. Local or regional companies could further benefit 

from the expanded capacity, and new skills may be developed as a result of the Project. 

This contribution to economic development is valued by local governments and communities 

as it provides opportunities for income and wealth creation and contributes to a 

community’s economic stability. 

Regulation of materials, goods, and services procurement is the main regulatory element for 

economic development considered in the context of this assessment and occurs through 

domestic and external trade policies including the following: 

 New West Partnership Trade Agreement (NWPTA); 

 Agreement on Internal Trade (AIT); 

 North American Free Trade Agreement1;  

 World Trade Organization Agreements (signed by Canada); and  

 Coasting Trade Act. 

The NWPTA, which came into effect July 1, 2010 and has been fully implemented since 

July 1, 2013, obligates B.C., Alberta, and Saskatchewan to full mutual recognition, or 

reconciliation, of their rules affecting trade, investment, or labour mobility to remove 

barriers to the free movement of goods, services, investment, and people within 

and between the three provinces. The NWPTA requirements include the following 

(Kukucha 2013): 

 No obstacles: Government standards and regulations cannot restrict or impair trade, 

investment, or labour mobility between B.C., Alberta, and Saskatchewan AIT; and 

 Non-discrimination: There will be no preferential treatment of a province's people, 

investments, and goods, except for justified actual cost-of-service differences and 

measures focused on Aboriginal peoples. 

                                          
1  And more than 10 other free trade agreements. 
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Article 1802 of the AIT and the NWPTA state that their provisions do not apply to any 

measure adopted with respect to Aboriginal peoples. This policy provides for the use of 

several affirmative action procurement practices to increase the involvement of Aboriginal 

groups in economic opportunities associated with the business of the procuring organisation. 

The Coasting Trade Act, which includes the regulation of marine activities of a commercial 

nature by foreign ships in Canadian waters, could limit Project use of dredge vessels and 

equipment originating from offshore locations. Providing suitable dredging equipment is 

available within Canada, use of foreign-owned dredging equipment was not considered in 

the preliminary schedule or the assessment. 

Port Metro Vancouver has a Procurement Policy, which includes reference to the 

organisation being bound by the protocol set out in Annex 502.3 of the Agreement on 

Internal Trade (Vancouver Fraser Port Authority 2013). 

20.2 SELECTION OF ECONOMIC DEVELOPMENT VALUED COMPONENT 

The selection of economic development followed a three-step selection process as set out in 

Section 8.1.2 Selection of Valued Components. 

Economic development is considered a VC for the following reasons: 

 It is an important factor in the communities of the region in which the Project is 

located and in the Province of B.C.; 

 It has the potential to interact with Project activities; 

 It may be vulnerable in certain respects to cumulative disturbance from the Project 

in combination with other projects; 

 It has been identified by government agencies and academic researchers as 

important; and 

 It is of interest to Aboriginal groups, the public, and stakeholders. 

The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project activities and the economic development VC. With several exceptions, 

effects on the local economy are largely in response to the totality of the Project and not to 

individual Project components and activities. 

Issues of concern in regard to economic development were identified through discussions 

with regulators and Aboriginal groups, consideration of standard practices in environmental 

assessment in Canada, engagement with the B.C. and local governments, professional 
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judgement, and experience of the assessment study team. For subsequent statements in 

this section pertaining to professional judgement or reliance, the names and qualifications of 

the individuals making that judgement are listed at the beginning of Volume 4. Information 

on interests raised through consultation with Aboriginal groups can be found in 

Appendix 7.2-B Aboriginal Groups Issues and Interests Table. While information 

provided by members of the public and Aboriginal groups is incorporated, Aboriginal 

traditional knowledge (ATK) related to economic development was not available for this 

assessment. A summary of efforts to collect ATK is provided in Section 7.2.1.7 Collection 

of Aboriginal Traditional Knowledge. Information on interests raised through 

engagement with public and regulators can be found in Section 7.1 Regulatory 

Engagement and Consultation and Section 7.3 Local Government and Public 

Engagement and Consultation. 

Key issues pertaining to Project effects on economic development identified through Project 

consultation and primary data collection for this VC include the following: 

 Enquiries and comments regarding general economic growth associated with the 

proposed Project; and 

 Local and Aboriginal contracting opportunities with the Project. 

It is anticipated that a large portion of the materials, goods, and services purchased by the 

Project will be sourced from businesses located in Metro Vancouver, and sizable amounts 

will be sourced from elsewhere in B.C., from other provinces, and internationally. Household 

spending of incomes earned by Project employees and employees of Project contractors and 

suppliers would support additional employment and business development in the local and 

B.C. economies. Estimates of total direct spending by the Project for labour, materials, 

goods and services, including timing (i.e., construction and operation) and magnitude of this 

spending, were used to model the following: 

 Indirect economic effects on supplier industries; and 

 Induced economic effects, which measure the impact associated with household 

expenditures supported by the incomes of Project direct and indirect workers. 

The Project’s direct, indirect, and induced economic effects are described in Appendix 20-A 

Economic Impact Roberts Bank Terminal 2 Technical Report. Direct, indirect, and 

induced employment effects in the local assessment area (LAA) of the Project are presented 

in Section 19.0 Labour Market (also refer to Table 8-1 Intermediate Component and 

Valued Component Linkages). Economic effects of the Project related to marine 

commercial use are assessed in Section 21.0 Marine Commercial Use. 
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20.2.1 Indicators 

Indicators are measurable parameters and provide a means of determining a Project-related 

change to a VC. The indicators chosen for economic development and the rationale for their 

selection are presented in Table 20-1. 

Table 20-1 Indicators for Economic Development 

Indicator Rationale for Selection 

Materials, goods, and 
services contracting 
revenues 

 Quantitative parameter that reflects potential changes to a dimension 
of economic development in response to the Project. 

 Indicates business sector revenues due to Project spending based on 
modelled comparison of Project expenditures on materials, goods, and 
services with LAA business and contracting profile, capabilities, and 

capacity. 

 Takes account of Project’s direct and indirect spending on materials, 
goods, and services along with capabilities and capacity of LAA 
businesses to capture a share of these opportunities. 

Induced output 
(revenues) 

 Quantitative parameter that reflects potential changes to a dimension 
of economic development due to the Project. 

 Indicates economy-wide revenues based on modelled comparison of 
household expenditures of Project-associated employment residing in 

the LAA with LAA business profile, capabilities, and capacity. 

 Takes account of Project-associated household spending along with 
capabilities and capacity of LAA businesses and institutions to capture 
a share of these opportunities.  

Construction aggregate 

availability and price 

 Quantitative parameter that reflects potential changes to a dimension 
of economic development due to the Project.  

 The Project will require large volumes of aggregate materials for 

Project construction, as described in Section 4.0 Project 
Description, including sand, rip-rap, rock, and gravel (see Tables 4-
3 Project Fill Volumes and 4-4 Sources and Quantities of Sand 

and Miscellaneous Fill in Section 4.0 for volume requirements by 
aggregate material). 

 Indicates availability of aggregate and potential price and cost effects 
based on comparison of Project aggregate requirements (demand) 

with aggregate business and contracting profile, capabilities, and 
capacity. 

Consistency with 
Economic Development 
Plans  

 Qualitative parameter that reflects potential change to a dimension of 
economic development due to the Project. 

 Indicates compatibility of the Project with economic development 
direction as expressed by responsible authorities based on (qualitative) 
comparison of the Project with established economic development 

plans. 

 Takes account of whether Project-related activities are consistent with 
existing economic development objectives, strategies, or plans of local 
government authorities. 
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20.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries of the assessment of 

economic development, as well as any administrative or technical boundaries that 

may apply. 

20.3.1 Spatial Boundaries 

The LAA and regional assessment area (RAA) for economic development are defined in 

Table 20-2 and shown in Figure 20-1. No spatial boundaries for a cumulative effects 

assessment were defined, as the assessment of economic development does not include an 

assessment of cumulative effects (Section 20.9).  

Table 20-2 Spatial Boundary Definitions for Economic Development 

Spatial Boundary Description of Assessment Area 

Local Assessment Area Metro Vancouver 

Regional Assessment Area Province of B.C. 

The LAA was established to encompass the area within which the Project is expected to 

interact with and potentially have an effect on economic development. In determining LAA 

boundaries, consideration was given to the location of materials, goods, and service 

suppliers for industrial construction projects and port operation in B.C., including in the LAA; 

the Project’s likely geographic sourcing of materials, goods, and services to construct and 

operate the Project; and the maximum extent of the Project’s potential effects on economic 

development.  

The selected study area for the LAA captures the Project’s economic development effects 

that will occur locally. This framing of the local study area for assessment of potential 

effects to economic development is consistent with practices in B.C. for environmental 

assessments carried out under the Canadian Environmental Assessment Act, 2012 CEAA 

and the B.C. Environmental Assessment Act. 

Although the LAA spatial or geographic area is Metro Vancouver and the assessment focus is 

on its general population, potential effects are considered for the Aboriginal population 

within Metro Vancouver. As well, specific consideration is given to existing economic 

conditions in the Corporation of Delta, as it is the nearest municipality to the Project and is 

the location of other port facilities. Specific consideration of potential effects of the Project 

on Tsawwassen First Nation (TFN) are also examined, as this Nation’s community is near 
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the Project site and TFN and PMV have existing agreements with respect to contracting and 

business opportunities. Musqueam First Nation (MFN) was considered within the LAA as an 

Aboriginal community in close proximity to the Project and with a nearby reserve.  

The RAA is the province of B.C. and was established to provide a regional context for the 

assessment of Project effects.  

20.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the assessment 

of Project-related effects on economic development encompass these Project phases. 

Temporal characteristics specific to economic development are considered in Section 20.5 

and Section 20.6. 

The existing conditions section describes the economic conditions in the LAA at specific 

periods of time. Where available and relevant, historical trend data are presented to 

describe change over time with respect to a specific indicator. The most recent and relevant 

datasets (largely in the 2011 to 2013 period) are presented in this study. For example, the 

Canadian Census and National Household Survey collected in 2011 were used to reflect 

recent existing conditions for certain parameters and communities, whereas more up-to-

date data are available through Statistics Canada’s Labour Force Survey for Metro 

Vancouver. The Tsawwassen First Nation Social Well-being Study provides a comprehensive 

snapshot of the TFN community in 2012 (Tesluk and Matthews n.d.). 

20.3.3 Administrative Boundaries 

The administrative boundaries of Metro Vancouver, Corporation of Delta, and Tsawwassen 

First Nation reflect jurisdictional areas for local governance, and are adopted by Statistics 

Canada and other parties for data collection, analysis, and reporting. This practice 

establishes some constraints for presenting data on and analysing labour market conditions 

and effects by geographic areas, as some data are publicly available by only certain 

jurisdictions and certain data are not publicly available for sub-areas within jurisdictions. 

20.3.4 Technical Boundaries 

The B.C. Input-Output Model (BCIOM) that was applied to help estimate certain economic 

effects of the Project is limited in terms of the economic parameters it examines, which are 

employment, gross domestic product (GDP), economic output (gross revenues), labour 

income (or household income), and certain taxes. 
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20.4 INFORMATION SOURCES 

Secondary sources of information for the economic development assessment included the 

following: 

 Review and analysis of information with respect to economic development within the 

LAA and RAA; and 

 Analysis of information gathered through PMV’s public and stakeholder consultation 

and Aboriginal Group consultation process. 

Secondary baseline information sources included the following: 

 Statistics Canada Census; 

 Statistics Canada National Household Survey; 

 Statistics Canada’s Canadian Business Register; 

 BC Stats; 

 B.C. Inventory of Major Projects; 

 Municipal websites and economic development agency publications; and 

 Economic research and forecasts from government agencies, banks and credit 

unions, academic researchers, and non-governmental organisations. 

Sources of baseline data for Aboriginal businesses and Aboriginal groups included the 

following: 

 Statistics Canada Census; 

 Aboriginal business directories; and 

 Information from TFN and MFN existing conditions studies completed for the Project 

(refer to Appendix 18-A Existing Social and Economic Conditions of 

Tsawwassen First Nation Community and Appendix 18-B Existing Social and 

Economic Conditions of Musqueam First Nation Community). 

Literature and data sources are listed in Section 20.7. 

20.4.1 Desktop and Field Studies 

In 2013, PMV initiated field, desktop, and modelling studies on economic development to 

support Project planning and environmental assessment. Building on available information, 

these studies were designed to address known data gaps. The objectives of the economic 

development studies are summarised in Table 20-3. 
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Table 20-3 Studies to Support the Assessment of Economic Development 

Study Name Study Description 
Report 

Accessible at: 

Economic 

Impact Roberts 
Bank Terminal 2 
Technical 

Report 

For this analysis, the direct output and employment 

estimates for the construction and operation phases are 
based on expenditure and employment estimates developed 

by engineering and shipping industry consultants for PMV as 
part of the Project’s planning. Other direct and all indirect 
and induced economic effects for the construction and 

operation phases were estimated through modelling runs of 
BCIOM and use of PMV-supplied expenditure and 
employment estimates as modelling inputs. 

Appendix 20-A 

Existing Social 
and Economic 
Conditions of 

Tsawwassen 
First Nation 
Community 

This study describes the existing socio-economic conditions 
of TFN. The study’s research program included: working 

with TFN representatives to finalise the study scope and 
work plan; desktop research; and primary data collection 
through interviews with TFN departmental representatives. 

Appendix 18-A 

Existing Social 
and Economic 

Conditions of 
Musqueam First 
Nation 
Community 

This study describes the existing socio-economic conditions 
of MFN. The study’s research program included: working 

with MFN representatives to finalise the study scope and 
work plan; desktop research; and primary data collection 
through interviews with MFN departmental representatives. 

Appendix 18-B 

Field Interviews 

Interviews were completed with industry organisations, 
International Longshore Workers Union, economic 

development offices, as well as representatives from 

Corporation of Delta, Metro Vancouver, TFN, MFN, and PMV 
to obtain further insights on existing conditions, economic 

trends and perspectives, as well as potential beneficial and 
adverse Project-related effects.  

Specific 

personal 

communications 
are listed in 

Section 20.10 

20.5 EXISTING CONDITIONS 

This section describes existing economic development conditions for the Province of B.C. 

(RAA) and Metro Vancouver (LAA). It incorporates existing conditions information and data 

for the general population (which includes both the non-Aboriginal and Aboriginal 

population) in the LAA. Within this section, community-specific references are made to the 

Corporation of Delta (where data are available), as it is the closest incorporated municipality 

to the Project site. This section also describes existing conditions with respect to economic 

development for the Aboriginal population within the LAA. The Economic Development VC 

has been affected by other projects and activities that have been carried out, as 

summarised in Section 3.4 Projects and Activities Contributing to Existing 

Conditions and Expected Conditions.  
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20.5.1 Economic Development ‒ Regional Assessment Area 

British Columbia's economy has historically been resource-based and export driven, focused 

on the forestry industry for the most part with mining in an important supporting role and 

more recently having the natural gas sector assuming more importance. The current B.C. 

economy is considered mature and diversified, with approximately 76% of B.C.’s real GDP 

associated with service-producing industries, while the remaining 24% was generated by 

goods-producing industries (B.C. Ministry of Finance 2013). In 2012, the two largest service 

sectors were real estate, rental and leasing (17.4% of B.C.’s total real GDP), and wholesale 

and retail trade (10.0% of B.C.’s total real GDP). Amongst the goods-producing industries, 

construction (8.1%) and manufacturing (7.2%) accounted for the largest shares of 

provincial GDP (B.C. Ministry of Finance 2013). 

Provincial real GDP is estimated to have grown by 2.4% (Conference Board of Canada 2014) 

to 2.5% (Central 1 Credit Union 2014) in 2014. Low personal income growth, federal 

tightening of rules for mortgage insurance, and government spending restraint are thought 

to be factors in this performance (Central 1 Credit Union 2014, Conference Board of Canada 

2014); however, by 2015, B.C. as a whole is projected to see stronger growth trends and a 

rising GDP. An anticipated GDP increase of 2.9% to 3.0% is attributed to higher exports, 

increased Pacific Gateway activity, increasing major development project construction, and 

non-residential investment, rising consumer spending, and higher tourist visitation levels 

(Business Council of B.C. 2014; Conference Board of Canada 2014). Stronger job and 

income growth is expected to further encourage increased consumer spending and 

contribute to economic gains. 

20.5.2 Economic Development ‒ Local Assessment Area 

20.5.2.1 General Population 

Industry Structure 

Table 20-4 presents the industry structure for Metro Vancouver, the Corporation of Delta, 

and B.C. using labour force size as the indicator for an industry’s scale and distribution in 

the economy.2 Services-producing industries dominate the industry landscape of the LAA. 

Retail trade as well as healthcare and social assistance industries had the largest labour 

force numbers in both Metro Vancouver and the Province in 2013. The construction 

sector accounted for a lower proportion of workers in Metro Vancouver (7.7%) than the 

Province (8.3%). 

                                          
2
  Data at the B.C. scale are shown to provide context, especially in terms of understanding differences between 

the local areas relative to the provincial average. 
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The most recent industry data available for the Corporation of Delta were published in 2011. 

Health care and social assistance, as well as transportation and warehousing accounted for 

the greatest proportion of the community’s labour force in 2011 (10.3% and 8.3%, 

respectively), while the construction industry had a 7.1% share. The transportation and 

warehousing result reflects the relative importance of the on-dock activities at the Roberts 

Bank terminals and their off-dock support activities in the Delta economy.  

While Metro Vancouver’s total employed labour force grew by 6.5% between 2006 and 

2011, its construction industry saw higher growth of 15.2%. During this period, the 

percentage of the total labour force engaged in the construction industry increased from 

6.3% in 2006 to 6.8%. The percentage of the total workforce engaged in the transportation 

and warehousing industry in 2011 was similar to that of 2006 at 5.6%. 

The Corporation of Delta had a total of 3,785 construction workers in 2011, an increase of 

4.3% from 2006. During this period, the percentage of the total labour force engaged in its 

construction sector increased from 6.8% to 7.1%. In 2011, the percentage of Delta’s 

workforce that was engaged in the transportation and warehousing industry was higher than 

that of Metro Vancouver at 8.3%, which reflects the port developments within its boundaries 

and the associated warehouse and distribution facilities. 
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Table 20-4 Employed Labour Force by Industry, 2006 to 2013 

Industry (a) 

2006 2011 2013(b) 

Delta 
Metro 

Vancouver 
B.C. Delta 

Metro 
Vancouver 

B.C. 
Metro 

Vancouver 
B.C. 

All industries  
53,105 

(100.0%) 

1,169,725 

(100.0%) 

2,226,380 

(100.0%) 

53,075 

(100.0%) 

1,245,760 

(100.0%) 

2,305,315 

(100.0%) 

1,273,300 

(100.0%) 

2,308,100 

(100.0%) 

Construction 
3,630 

(6.8%) 

73,385 

(6.3%) 

166,100 

(7.5%) 

3,785 

(7.1%) 

84,540 

(6.8%) 

181,510 

(7.9%) 

97,500 

(7.7%) 

192,200 

(8.3%) 

Manufacturing 
5,030 

(9.5%) 

97,800 

(8.4%) 

189,120 

(8.5%) 

4,285 

(8.1%) 

81,645 

(6.6%) 

148,810 

(6.5%) 

90,500 

(7.1%) 

163,500 

(7.1%) 

Wholesale trade 
3,085 

(5.8%) 

61,650 

(5.3%) 

92,020 

(4.1%) 

2,705 

(5.1%) 

60,430 

(4.9%) 

90,560 

(3.9%) 208,000 

(16.3%) 

370,100 

(16.0%) 
Retail trade 

5,045 

(9.5%) 

124,965 

(10.7%) 

248,950 

(11.2%) 

5,240 

(9.9%) 

135,255 

(10.9%) 

266,265 

(11.6%) 

Finance and real 
estate 

3,495 

(6.6%) 

85,220 

(7.3%) 

134,940 

(6.1%) 

3,760 

(7.1%) 

95,825 

(7.7%) 

146,630 

(6.4%) 

100,900 

(7.9%) 

153,500 

(6.7%) 

Agriculture and other 
resource-based 

industries 

1,455 

(2.7%) 

23,970 

(2.0%) 

107,760 

(4.8%) 

1,190 

(2.2%) 

17,765 

(1.4%) 

86,660 

(3.8%) 

16,400 

(1.3%) 

77,500 

(3.4%) 

Educational services 
3,905 

(7.4%) 

83,200 

(7.1%) 

152,565 

(6.9%) 

4,035 

(7.6%) 

93,595 

(7.5%) 

167,875 

(7.3%) 

100,700 

(7.9%) 

176,200 

(7.6%) 

Healthcare and social 

services/assistance 

4,400 

(8.3%) 

107,065 

(9.2%) 

213,085 

(9.6%) 

5,490 

(10.3%) 

125,500 

(10.1%) 

249,030 

(10.8%) 

135,500 

(10.6%) 

262,300 

(11.4%) 

Business services 
12,365 

(23.3%) 

271,120 

(23.2%) 

436,665 

(19.6%) 
n/a n/a n/a n/a n/a 

Other services 
9,995 

(18.8%) 

222,110 

(19.0%) 

451,905 

(20.3%) 

2,520 

(4.7%) 

61,695 

(5.0%) 

112,745 

(4.9%) 

52,700 

(4.1%) 

99,600 

(4.3%) 

Public administration n/a n/a n/a 
3,065 

(5.8%) 

61,680 

(5.0%) 

143,875 

(6.2%) 

51,600 

(4.1%) 

112,100 

(4.9%) 
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Industry (a) 

2006 2011 2013(b) 

Delta 
Metro 

Vancouver 
B.C. Delta 

Metro 

Vancouver 
B.C. 

Metro 

Vancouver 
B.C. 

Utilities n/a n/a n/a 
345 

(0.7%) 

7,465 

(0.6%) 

13,215 

(0.6%) 

7,200 

(0.6%) 

13,100 

(0.6%) 

Transportation and 

warehousing 
n/a n/a n/a 

4,395 

(8.3%) 

68,600 

(5.5%) 

118,675 

(5.1%) 

71,100 

(5.6%) 

121,200 

(5.3%) 

Professional, 
scientific, and 

technical services 

n/a n/a n/a 
3,950 

(7.4%) 

120,590 

(9.7%) 

179,355 

(7.8%) 

125,600 

(9.9%) 

185,600 

(8.0%) 

Management of 
companies and 

enterprises 

n/a n/a n/a 
40 

(0.1%) 

1,745 

(0.1%) 

2,440 

(0.1%) 
n/a n/a 

Administrative and 

support 
n/a n/a n/a 

2,230 

(4.2%) 

56,845 

(4.6%) 

98,890 

(4.3%) 
n/a n/a 

Business, building, 

and other support 
services) 

n/a n/a n/a n/a n/a n/a 
53,500 

(4.2%) 

93,000 

(4.0%) 

Arts, entertainment, 

and recreation 
n/a n/a n/a 

1,030 

(1.9%) 

30,565 

(2.5%) 

56,915 

(2.5%) 
n/a n/a 

Accommodation and 

food services 
n/a  n/a 

3,570 

(6.7%) 

97,015 

(7.8%) 

179,625 

(7.8%) 

89,700 

(7.0%) 

173,900 

(7.5%) 

Information and 

cultural industries 
n/a n/a n/a 

1,450 

(2.7%) 

45,020 

(3.6%) 

62,235 

(2.7%) 
n/a n/a 

Information, culture, 
and recreation 

n/a n/a n/a n/a n/a n/a 
72,400 

(5.7%) 

114,300 

(5.0%) 

Source: Statistics Canada 2007a, b, c, Statistics Canada 2013a, b, c, Statistics Canada 2014. 
Notes:  
(a) 2013 and 2011 data reflect the North American Industry Classification System (NAICS) 2007 classifications. 2006 census data reflect the 

NAICS 2002 classifications, resulting in different industry classifications.  
(b) Occupational data for 2013 is derived from Statistics Canada’s labour force statistics, which publishes data at the provincial and census 

metropolitan areas (CMA) levels only. Consequently, 2013 data for the Corporation of Delta is not available. As well, the 2013 labour 
force data is for only the employed labour force. The 2001, 2006, and 2011 data is for the whole labour force, i.e., employed and 
unemployed workers. 
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Metro Vancouver has a highly diverse economy, and this level of diversification remained 

steady over the 2001 to 2011 decade. Its diversity index score has remained constant at 

0.03 since 2001 (Table 20-5). 3  Key sectors include education, film and television 

production, tourism, financial services, information and communication technology, health 

services, mining (exploration, finance, and administration), digital media, apparel, and 

transportation and logistics (Vancouver Economic Commission 2012). As B.C.’s principal 

economic and population hub, Metro Vancouver generates more than 50% of the province’s 

economic activity (Metro Vancouver 2014a). It is consistently ranked among the world’s 

most liveable cities, and received global exposure through the 2010 Vancouver Olympic 

Games, which has contributed to economic activity in the region. Metro Vancouver is known 

for its sustainable, innovative business culture, and its role as Canada’s Asia-Pacific gateway 

(Vancouver Economic Commission n.d.). 

The Corporation of Delta’s economic diversity has declined over time, from an index value of 

0.07 in 2001 to 0.17 in 2011. Between 2006 and 2011, the Delta economy became more 

reliant on the construction, finance and real estate, and health and social service sectors, 

and less reliant on manufacturing and retail trade (and therefore, slightly less diverse). The 

increase in real estate is linked to the growing housing market in the Metro Vancouver area, 

while the increase in the health and social services sector is likely linked to the aging 

demographic in the community (see Section 18.4 Population). 

Table 20-5 Economic Diversity Indices, 2001 to 2011 

Year Corporation of Delta Metro Vancouver 

2001 0.07 0.03 

2006 0.13 0.03 

2011 0.17 0.03 

(a) Table 20-5 presents the diversity indices for the economies of the LAA, the percentage of 

employment by industry class and community, compared to the provincial percentage of 
employment by industry class.  

(b) The Province of B.C. does not appear in Table 20-5 as the Province is used as the comparator for 
each census area and year (as per definition of diversity index). 

Source:  Statistics Canada 2007a, b, c, Statistics Canada 2013a, b, c; Statistics Canada 2014. 

                                          
3
  The closer the diversity index score is to zero, the closer that community matches the provincial labour force 

breakdown by economic sector or industry. A higher index number indicates a community’s economy is less 

diverse than the province, and therefore, has a greater reliance on certain industries, which can make it more 

vulnerable to changing economic trends. 
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Business Profile 

Business development indicators (e.g., the number of business establishments and locations 

and business licence activity) for Metro Vancouver indicate that the business community is 

responsive to increases in demand, especially in sectors where there is already large 

production capacity, such as the construction sector. 

Business Establishments  

Statistics Canada publishes a monthly Business Register for census metropolitan areas and 

provinces, identifying all currently operating businesses. 4  In 2012, there were 

91,866 businesses in Metro Vancouver, representing a 13.7% increase in the number of 

local business establishments over the 2003 to 2012 decade (BC Stats 2014a). Metro 

Vancouver experienced higher business establishment growth than the Province (11.0%) 

over this period. The peak number of local business establishments occurred in 2009 in both 

Metro Vancouver and B.C., and then the global financial crisis and its aftermath led to a 

decline in the number of local businesses between 2009 and 2012. More than half (52.2%) 

of the province’s business establishments were located in Metro Vancouver in 2012. 

Small businesses predominate in Metro Vancouver and B.C.; firms with less than 

50 employees comprised 95.7% of all Metro Vancouver establishments, similar to the B.C. 

level of 96.1%, in 2012. Large businesses (i.e., establishments with more than 

200 workers) comprised 0.7% of all businesses in Metro Vancouver (or 618 companies) in 

2012 and operated mainly in the healthcare and social assistance sector, manufacturing, 

and transportation and warehousing. 

The most prevalent industries or economic sectors represented in the 91,866 businesses in 

Metro Vancouver in 2012 are professional, scientific, and technical services (13.3%) 

and retail trade (10.7%). Approximately 10.3% of Metro Vancouver businesses (or 

9,495 businesses) operated in the construction industry. The majority of these had fewer 

than 50 workers (35 firms had over 200 employees). In comparison, approximately 12.0% 

of businesses in B.C. belonged to the construction industry (or 21,126 companies), so 

almost half are found in Metro Vancouver (BC Stats 2014a).  

                                          
4
  Any Aboriginal or non-Aboriginal business that maintains a corporate income tax (T2) account or a GST 

account with more than $30,000 in annual gross business income is tracked and included in the Business 

Register. 
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Land-based cargo transportation (i.e., rail and trucking), as well as warehousing and 

construction and contracting services, support port construction and operation. There are 

3,568 transportation and warehousing firms in Metro Vancouver (BC Stats 2014a). In 2012, 

this included 47 large firms with over 200 employees. At the provincial level, the BC 

Trucking Association represents 1,200 fleets and 250 suppliers industry-wide, 5% of which 

operate more than 10 vehicles. The City of Richmond has identified more than 500 freight, 

logistics, and cargo companies within its boundaries alone (BC Trucking Association n.d., 

Richmond Economic Development n.d.). Similar data for transportation and warehousing 

businesses have not been developed for Delta but the large segment of employment in 

transportation and warehousing in this community noted above is indicative of the scale of 

business activity of this sector in Delta. Examples of transportation and warehousing 

companies with Delta operations are Delta Container Limited Partnership, Harbour Link 

Container Services, Ocean Trailer Rentals, and Damco Distribution Services.  

Major Projects 

The recent experience with construction of major projects in the LAA is a qualitative 

indicator of the LAA’s business sector’s capabilities and capacities, effectively its breadth 

and depth, to build a large infrastructure development over a period of more than five 

years. A direct analogue to the Project is the Deltaport Third Berth Project, completed in 

2009. With the exception of scale, the core construction activities, methods, and sequencing 

for the Project are expected to be similar to that undertaken for the Deltaport Third Berth 

Project.5 Other recent major projects in Metro Vancouver include the following (Ministry of 

Jobs, Tourism and Skills Training 2013):  

 Evergreen Line extension of the SkyTrain system, which is a $1.4 billion project 

servicing the northeast area from Burnaby to Coquitlam. The line will feature seven 

stations over 11 km between Coquitlam, Port Moody, and Burnaby and connect with 

the Millennium Line SkyTrain. It is expected to be completed in summer 2016; 

 Gateway Program Port Mann Bridge and Highway 1 Improvements, which is a 

$3.3 billion 10-lane bridge across the Fraser River between Coquitlam and Surrey, 

largely completed; 

 South Fraser Perimeter Road, which is a 37-km stretch of Highway 17 connecting the 

Roberts Bank terminals in southwest Delta to 176 Street (Highway 15) in north 

Surrey. Built at a cost of $1.3 billion, this route was opened for traffic in 2013; 

                                          
5
  The terminal area for Roberts Bank Terminal 2 will be more than five times larger than the DP3 Project’s 

terminal addition and includes expansion of the existing causeway. Construction of Deltaport’s Third Berth 

occurred over a two-year period.  
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 Vancouver International Airport Expansion, which is an approximately $2 billion 

project including several phases, many of which are completed. A new wing in the 

domestic terminal was completed in summer 2009; 

 Surrey Memorial Hospital, which includes renovation and expansion of existing 

space. An eight-storey critical care tower and a new emergency department were 

completed in June 2014, and hospital renovations will continue into 2015; and 

 Seaspan Marine Corporation’s $200 million project to expand and improve its 

Vancouver shipyards and construction of several vessels under the federal 

government’s National Shipbuilding Procurement Strategy totalling $8 billion in 

contracts. The shipyard improvement and expansion is expected to be completed by 

2015, while vessel construction for the federal contract will begin in 2016. 

Services Supporting Business Development and Capacity 

Metro Vancouver and member municipalities have established a number of entities to 

promote economic development and support local business capabilities and capacity. These 

entities include the following: 

 Vancouver Economic Commission, which is an agency of the City of Vancouver 

(VEC 2012); 

 Municipal economic development departments or offices in Surrey, Coquitlam, 

Langley, Port Coquitlam, North Vancouver, and the Township of Langley (City of 

Coquitlam n.d., City of Port Coquitlam n.d., Township of Langley n.d., City of North 

Vancouver 2013, City of Langley 2014); and 

 Economic development agencies in Maple Ridge (Strategic Economic Initiatives), New 

Westminster (Invest New West), Pitt Meadows (Pitt Meadows Economic Development 

Corporation), and Richmond (Richmond Economic Development Office)(City of New 

Westminster n.d., Maple Ridge n.d.). 

Strategic economic initiatives are also addressed through other municipal government 

entities with related mandates, such as Surrey City Development Corporation (City of 

Surrey), Corporate Planning and Development Services departments (City of White Rock, 

District of North Vancouver), Administrative Department (City of Port Moody), and Planning, 

Land Development, and Permits Department (West Vancouver) (West Vancouver District 

n.d., City of Port Moody 2012, City of White Rock 2012, North Vancouver District 2012, The 

City of Surrey 2014). 
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Municipalities are supported by external agencies including the following: 

 Vancouver Board of Trade, Burnaby Board of Trade and Tourism, Surrey Board of 

Trade, and chambers of commerce in other municipalities (including in Delta), which 

provide business services, networking opportunities, advocacy, and marketing 

opportunities within their organisation’s geographic boundaries; and 

 Various industry and sectoral organisations including B.C. Maritime Employers 

Association, Greater Vancouver Gateway Council, and BC Trucking Association. 

Construction Aggregate Supply and Consumption 

Aggregate markets tend to be highly localised, with aggregate materials typically sold and 

used within 50 miles (80 km) of the source of production. This is because aggregate has a 

low intrinsic value yet is expensive to transport, with barging by water being the most 

economical means of transport over distance (Altus Group 2009). As a result, the 

availability and price of aggregate materials in Metro Vancouver is influenced by the 

physical location of deposits and proximity to water or rail transport, as well as other 

limiting factors, such as municipal regulations, Agricultural Land Reserve, and issues around 

effects from noise, dust, water pollution, and heavy traffic.  

The western portions of Metro Vancouver rely on southern B.C. coastal aggregate sources, 

along with the Pipeline Road quarry operations in Coquitlam and the annual Fraser River 

Maintenance Dredging Program. The eastern communities in Metro Vancouver use eastern 

Fraser Valley sources, along with the coastal sources.  

Major coastal aggregate supply sources for Metro Vancouver include quarries at Port 

McNeill, Texada Island, Haida Gwaii, and Sechelt, as well as other smaller operations. The 

larger coastal quarries export into the California market (Fraser Valley Regional District 

2012). California is a particularly attractive market for B.C. suppliers because of its large 

population base, rapid coastal urbanisation, and depleting aggregate reserves (G.E. Bridges 

and Associates Inc. 2004). 

A new quarry is planned for a Howe Sound location and is expected to open in 2017 if all 

necessary permits are issued, which would increase southern coastal B.C.’s annual 

production capacity of aggregate by a maximum of 1.0 million m3 of sand and gravel 

(Golder Associates Ltd. 2013). 
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The Fraser River Maintenance Dredging Program is undertaken in the South Arm of the 

Fraser River from approximately June 15 to the end of February, as determined by Fisheries 

and Oceans Canada. Port Metro Vancouver entered into a channel maintenance dredging 

and sand management contract with Fraser River Pile and Dredge (GP) Ltd. (FRPD) effective 

May 2012 to dredge, market, and dispose of sand at sea under this program.  

Annual consumption of aggregates in B.C. is in the range of 13 to 16 tonnes per capita 

(B.C. Ministry of Energy and Mines 2007).6 Most aggregates in the province are used in the 

construction of highways, roads, and concrete manufacture. There is a strong and steady 

underlying demand for aggregates in support of ongoing building and maintenance projects, 

but large infrastructure projects such as the Port Mann – Highway 1 Improvement Project, 

South Fraser Perimeter Road Project, and the Deltaport Third Berth Project have had 

noticeable impacts on the overall demand trend (PMV 2015).  

Highly sensitive to shifts in demand in end user markets, such as infrastructure construction 

including road building, and other non-residential and residential construction, land-based 

aggregate producers are able to quickly modify their production through reducing or 

increasing shifts in the short term and modest capital equipment acquisitions in the medium 

term in response to demand conditions in the marketplaces of their customers. The shifts in 

demand from developers of larger commercial and residential projects, but especially from 

major infrastructure projects, lead to substantial year-to-year variations in aggregate 

production, which some aggregate producers can lessen through geographic diversification 

of their customer base. Additional supply capacity under typical market demand conditions 

is available within the operations of the major coastal B.C. producers. For example, the 

Sechelt aggregate operation owned by Lehigh Materials is in the top three largest sand and 

gravel operations by production volume in Canada and has a high-capacity ship loader and 

exports to the California market (Bateman 2010). Typical annual production is considered to 

be in the order of 3 million tonnes, but it is reported to have produced as much as 

5.6 million tonnes (G.E. Bridges and Associates Inc. 2004).  

                                          
6
  A 2009 Ontario study estimated per capita consumption in that province as an average of 14 tonnes over the 

previous 20 years (Altus Group 2009).  
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Sand is generally a by-product of gravel and crushed stone operations so it is commonly 

stockpiled in or near quarries as a waste product (B.C. Ministry of Energy and Mines 1999). 

Port Metro Vancouver’s Fraser River maintenance dredging program is an important source 

of sand for construction and habitat restoration purposes in Metro Vancouver. The amount 

of sand dredged through the Fraser River maintenance dredging program averaged 

3.1 million m3 per year over the 10-year 2005 to 2014 period. Year-to-year sales volumes 

of the dredged sand varied within a range of 1.5 million m3 to 2.9 million m3, and averaged 

2.1 million m3. The unsold dredged sand is disposed at sea by FRPD and the average annual 

disposed volume was 1.1 million m3 over this period (PMV 2015).7  

The three broad categories of sand buyers include aggregate vendors that purchase from 

FRPD on a spot-sales basis; developers that construct large residential and non-residential 

buildings and complexes; and infrastructure projects, which are the major public sector 

construction endeavours that affect sand consumption intermittently but cause major 

demand spikes.  

The vendor category includes demand from buyers to address maintenance projects and the 

annual average has been 1.0 million m3, and a range of 0.7 million m3 to 1.4 million m3.8 

Sales to developers averaged 0.4 million m3 over the 2005 to 2014 time frame, and the 

annual variance was stronger, from a low of 0 to 0.8 million m3.9 Infrastructure buying 

shows the most variance, with several years of no recorded sales. The sales volumes from 

2006 to 2012 correspond with construction of several major projects including Deltaport 

Third Berth Project and the South Fraser Perimeter Road Project.  

The dredged sand volume is more stable on an annual basis because the main purpose of 

the program is to maintain a navigable deep-sea shipping channel in the South Arm of the 

Fraser River from Sand Heads to the Pattullo Bridge. Under the contract with PMV, FRPD is 

required to dredge to a specified design-grade depth to ensure sufficient depth to meet 

navigational needs for the deep-sea shipping channel. To address spring freshets, this 

design grade is exceeded depending on anticipated freshet conditions. Fraser River Pile & 

Dredge (GP) Inc. can dredge to a maximum sub-grade depth, which is the maximum depth 

under the current dredge approval.  

                                          
7  Sales plus disposed at sea volume slightly exceeds dredged volume due to stored sand sales. 
8  Vendor sales for 2013 were removed from the series as that year’s sales were anomalous. 
9  Sales for 2006 and 2007 were averaged out. 
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20.5.2.2 Aboriginal Population 

Approximately 52,000 residents of Metro Vancouver are estimated to self-identify as 

Aboriginal persons (Statistics Canada 2012b). There are 11 First Nations with traditional 

territory and reserve or treaty land within the boundaries of Metro Vancouver, including one 

Treaty Nation (TFN), eight Nations with reserves, and two Nations with no reserves (Metro 

Vancouver 2014b). The following First Nations have reserves within Metro Vancouver10: 

 Katzie First Nation (Katzie 1, Katzie 2, Barnston Island 3, Pit Lake 4, Graveyard 5); 

 Kwantlen First Nation (McMillan Island 6, Langley 5, Whonnock 1); 

 Kwikwetlem First Nation (Coquitlam 1, Coquitlam 2); 

 Matsqui First Nation (Matsqui 4); 

 Musqueam First Nation (Musqueam 2, Musqueam 4, Sea Island 3); 

 Semiahmoo First Nation (Semiahmoo); 

 Squamish First Nation (Capilano 5, Kitsilano 6, Mission 1, Seymour Creek 2); and 

 Tsleil-Waututh First Nation (Burrard Inlet 3, Inlailawatash 4, Inlailawatash 4A) 

(Metro Vancouver 2014b). 

In addition, the traditional territories of the Hwlitsum First Nation and Qayqayt First Nation 

are located within Metro Vancouver; however, they do not have reserves (Metro Vancouver 

2014b). 

The following sections examine the business profile and capacities of the overall Aboriginal 

population residing within the boundaries of Metro Vancouver. Business profiles and 

capacities of TFN and MFN are presented in Appendix 18-A and Appendix 18-B. 

Business Profile 

Business Establishments  

Businesses owned by Aboriginal persons and organisations are found in First Nations 

communities and non-Aboriginal communities in the LAA. Although data describing 

Aboriginal businesses in Canada and B.C. are sparse and not collected systematically on a 

regular schedule by official agencies (such as Statistics Canada or BC Stats), existing data 

                                          
10  Some Nations have additional reserves located within the boundaries of other regional districts (i.e., Squamish 

Nation has reserves in the Squamish-Lillooet Regional District and the Matsqui First Nation and Kwantlen First 

Nation have reserves in the Fraser Valley Regional District). 
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indicate the level of participation in businesses by Aboriginal persons is much lower than for 

the general population.11 

Two sources of data on Aboriginal businesses at the national level are Industry Canada’s 

Canadian Company Capabilities database and Statistics Canada’s Census and National 

Household Survey data on self-employment.12 The former is not comprehensive as it relies 

on self-reporting by businesses, including Aboriginal-owned businesses. Seventy-eight 

Aboriginal businesses in this database are listed as located in Metro Vancouver 

municipalities, of which 13 are construction-related. The construction-related businesses are 

the businesses that are most likely in the position to bid on construction, transportation, 

and related contracts associated with the Project. Examples of Aboriginal-owned 

construction and related businesses in the LAA include the following: 

 TSUNUP Ventures Limited Partnership, which provides services in the areas of 

general contracting and heavy civil and marine construction; 

 Raven Contracting, which is owned and operated by a TFN Member, which employs 

15 to 20 workers. Raven Contracting often partners with Matcon to bid on work 

through a joint venture called Ravcon; 

 Omega Steel Company, which is owned and operated by a TFN Member, and is part 

of a joint venture partnership with Harris; 

 CNN Services and MFN, which undertakes terrestrial and riparian ecosystem 

enhancements and restoration services, including native species planting programs 

and erosion control and invasive species management; and 

 Comm-Electric Integrated Solutions, which provides communications infrastructure 

and electrical services (i.e., fibre optics installations, structured cabling, data 

centres, wireless infrastructure, security, and audio visual). 

Tsawwassen First Nation has the following joint ventures: 

 Tsawwassen Matcon Civil Joint Venture; and 

 Indigena Solutions (TFN, Accenture, and CAPE13 Fund) (TFN Economic Development 

Corporation n.d.). 

                                          
11

  Systematic and scheduled collection of data for businesses of the general population is undertaken by 

Statistics Canada and other agencies. The data include Aboriginal-owned businesses but these data collection 

systems do not use an Aboriginal descriptor, as is done for geographic location and size, so they offer little in 

the way of Aboriginal-specific information. 
12

  Statistics Canada defines the self-employed as persons who worked in their own farm, business, or 

professional practice. 
13  CAPE – Capital for Aboriginal Prosperity and Entrepreneurship. 
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The B.C. First Nations Economic Development Database was recently rolled out under the 

auspices of the Aboriginal Business and Investment Council. It lists approximately 

1,100 businesses in the province and 80 in Greater Vancouver (BC Aboriginal Business 

Association 2014). As well, it lists 288 economic co-operation and revenue sharing 

agreements between Aboriginal groups and either the B.C. or federal government (O’Neil 

2014). An Aboriginal Business Directory was launched by PMV in January 2014 to establish 

a listing of Aboriginal businesses that seek to do business with PMV and link them to 

potential PMV business opportunities. 

The self-employment data for B.C. show that the proportion of self-employed Aboriginal 

persons in B.C. was approximately 60% that of the non-Aboriginal labour force. As well, 

there was a decline in the proportion of Aboriginal persons (9.3% to 8.5%) and 

non-Aboriginal persons (14.7% to 14.5%) who were self-employed in 2006 compared to 

2001, with a greater decline experienced in the Aboriginal population.14 Using a federal 

government database, Toronto Dominion (TD) Economics estimated that approximately 2% 

of all small and medium-sized enterprises are operated by Aboriginal persons, slightly above 

half of the 3.8% level of Aboriginal persons in the general population (Burleton 2013). 

The main source of data on the number, size, and industry of businesses for geographic 

areas in Canada is Statistics Canada’s Business Register. The Business Register data for the 

LAA cited in Section 20.5.2.1 include businesses owned by Aboriginal persons and 

organisations, as well as non-Aboriginal persons and organisations. There is no ownership 

breakdown in these data, however, as Aboriginal identification of ownership is not collected 

via the Business Register initiative. 

A comparison of the number of Aboriginal businesses in Metro Vancouver listed in the 

Industry Canada registry with a constructed figure based on the small business rate for the 

overall Metro Vancouver population reinforces research findings that a history of systemic 

challenges has limited the creation of Aboriginal-owned and operated businesses. The small 

business per adult rate in the LAA is approximately 0.06 (calculated with 2012 Business 

Register15 data and 2011 Census of Population data16). Applying this rate to the Aboriginal 

population17 in the LAA suggests there would be approximately 1,669 businesses owned by 

Aboriginal persons or organisations in the LAA if the small business rate for the Aboriginal 

population was the same as for the general population.  

                                          
14  Data for self-employed Aboriginal persons are only available at the B.C. level and for 2001 and 2006. 
15  Total number of businesses with less than 20 employees in Metro Vancouver: 80,850 (BC Stats 2014b). 
16  Total population aged 25 to 64 in Metro Vancouver: 1,341,705 (Statistics Canada 2012). 
17  Total Aboriginal population aged 25 to 64 in Metro Vancouver: 27,820 (Statistics Canada 2013d). 
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The proportion of small businesses in the LAA that are construction or transportation is 

14.6% (BC Stats 2014a). There would be an estimated 243 small businesses in the 

construction sector owned by either Aboriginal persons or organisations in the LAA if this 

parameter was applicable to Metro Vancouver’s Aboriginal population. However, the results 

from the Aboriginal business directories indicate a much lower number of Aboriginal-owned 

construction-focused businesses in the LAA. While interest and activity in business 

development grows within the Aboriginal population, the challenges and obstacles for 

Aboriginal persons in Canada who wish to establish businesses have been acknowledged in 

several reports and studies (Federal–Provincial Ministers Working Group on Aboriginal 

Participation in the Economy 2001, CCAB 2011, CCAB and Environics Research Group 

2011). Major barriers that have been noted include the following: 

 Weak connections and linkages between Aboriginal communities and traditional 

economies, and the mainstream economy; 

 A lack of access to equity, business financing, loan guarantees, and debt financing; 

 A lack of business expertise in marketing, bookkeeping, manufacturing, and 

management skills; and 

 Systemic barriers, misconceptions, and stereotypes about Aboriginal people. 

Services for Supporting Business Development and Capacity 

There are several programs, agencies, and organisations that assist with business 

development by Aboriginal persons in Metro Vancouver and more broadly in B.C. This 

infrastructure includes Aboriginal-focused agencies or programs, such as the Aboriginal 

Business Development Program of Aboriginal Affairs and Northern Development Canada, 

First Citizens Fund of B.C. Ministry of Aboriginal Relations Reconciliation, and the Aboriginal 

Business and Investment Council, and broader-based ones, such as the Community Futures 

program and its network of community-based centres. The Aboriginal Business Service 

Network Society BC has published a comprehensive listing of Aboriginal business assistance 

initiatives (2012). Most of the Aboriginal communities within Metro Vancouver have 

established their own economic development corporations to support business and economic 

development within their communities. 

 Tsawwassen First Nation Economic Development Corporation is the business arm of 

Tsawwassen First Nation, and is an incorporated business owned in whole by the 

Membership (TFN Economic Development Corporation 2014). 
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 The Musqueam Indian Band Chief and Council established the Musqueam Capital 

Corporation (MCC) in 2008 as a business company with the responsibility to manage 

the Band’s business activities. MCC is accountable to the Chief and Council. The MCC 

is mandated to oversee revenue generating assets as per Chief and Council directive, 

owned by the Musqueam and generate annual revenue stream from profits realized 

through business operations, capital appreciation and leases and/or property 

management revenues (MFN Representative 2014). 

 Katzie First Nation has established its own economic development corporation (Katzie 

Development Corporation) (Katzie Development Corporation 2011). 

 Tsleil-Waututh First Nation and Kwikwetlem First Nation (i.e., Coquitlam 1 and 

Coquitlam 2 Indian reserves) maintain economic development departments 

to support community business endeavours (Kwikwetlem First Nation n.d., Tsleil-

Waututh Nation 2010, 2014). 

 Squamish First Nation maintains a Business and Revenue Services Department with 

a mandate to develop for-profit business projects for the community (Squamish 

Nation 2014). 

 Kwantlen First Nation established the Seyem’Qwantlen Business Group to address 

land, resources, and economic development for the community (Seyem’Qwantlen 

Business Group 2012). 

 Stó:lō Nation, of which the Matsqui First Nation is a member, operates the Stó:lō 

Development Corporation, and the Community Futures Development Corporation of 

Stó:lō (Stó:lō Nation 2009). 

To support Aboriginal business development, the Procurement Strategy for Aboriginal 

Business of the Government of Canada is the most well-known implementation of a set of 

procurement policies and practices that address the systemic challenges facing Aboriginal 

businesses (Aboriginal Affairs and Northern Development Canada 2014). Established in 

1996, this federal program provides for mandatory and voluntary set-asides, Aboriginal 

content criteria, and outreach initiatives. Port metro Vancouver has a Procurement Policy 

(specifically Appendix 2 – Sustainable Procurement Guidelines, Section 3.0 Aboriginal 

Procurement), which references special treatment in procurement implementation by PMV 

for businesses that meet PMV’s Aboriginal business definition (Vancouver Fraser Port 

Authority 2013). The Aboriginal component of PMV’s Procurement Policy is not mandatory 

and does not apply to PMV’s suppliers. 
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20.5.2.3 Expected Conditions  

This section takes into account the potential future effects of other projects and activities 

that are now underway or will have been carried out by the time the Project is undertaken 

(i.e., projects and activities occurring over the 2014 to 2018 period), the effects of which 

are not fully reflected in existing conditions observable today. The initial year of 

construction, 2018, and of operation, 2024, are used herein as the horizon years, 

representative of the construction and operation phases for this assessment. 

The LAA incorporates a robust metropolitan economy and as such there is a large number of 

projects either under construction or proposed within its boundaries that would affect 

economic growth, including materials, goods, and services contracting opportunities, across 

economic sectors including construction. The B.C. Government’s Major Projects Inventory 

lists approximately 350 projects in Metro Vancouver that are either proposed or under 

construction (Ministry of Jobs, Tourism and Skills Training 2013). These projects are being 

developed in a range of industries, including arts, entertainment, and recreation; 

commercial and residential development; retail; accommodation and food service; 

educational services; information services; natural gas pipelines; health care and social 

assistance; oil and gas extraction; port and harbour facilities; public administration; seniors 

housing; social housing; transportation; utilities; warehousing; research and development; 

and sewage and other systems. 

Twelve of Metro Vancouver’s major projects are located in the Delta area and include 

residential and commercial development, transportation, warehousing, oil and gas, and port 

and harbour facility projects. Four of the twelve projects have started construction and the 

remainder are in the proposal phase. While budget estimates are not available for all of the 

proposed projects, nine of the twelve projects have a combined total budget of nearly 

$2.3 billion. 

Under the strategic framework of the Pacific Gateway Alliance, several public and private-

sector partners have undertaken or plan to undertake multiple major transportation 

infrastructure projects in southwestern and northwestern B.C. (Government of B.C. 2012). 

Pacific Gateway projects in the Metro Vancouver area in addition to Roberts Bank Terminal 2 

include: Deltaport Terminal, Road and Rail Improvement Project; (North Shore) Low Level 

Road Project; South Shore Corridor Project; Roberts Bank Rail Corridor Project; and private 

sector investments in new integrated logistics facilities. Cargo handling at Vancouver 

International Airport (YVR) is projected to double by 2020, leading regional stakeholders to 
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implement a $1.8 billion improvement plan. In addition, Canada Post opened its new 

e-commerce processing facility near YVR in September 2014 (Richmond Economic 

Development n.d.). 

Outside of the transportation and distribution sectors, the Metro Vancouver economy is also 

forecasted to see growth in the following sectors: 

 Knowledge-based industries (e.g., communications, digital media, biotechnology, 

high tech, and research), as an environment with educational institutions and 

strategic location that are attractive to knowledge workers and firms; 

 Tourism, given its well-established reputation with Canadian, U.S., and European 

visitors and emerging gateway role to North America for Asian visitors; 

 Health and education, spurred by the aging domestic population of B.C.; 

 Film and television, given Metro Vancouver’s established industry cluster, variety of 

shooting locations, and supporting arts and culture infrastructure; 

 Retail and personal services, corresponding with population growth and strengths in 

tourism, specialty and destination retail, and office retail; and 

 Green business, leveraging reputation and expertise of local enterprises in advanced 

energy technologies, green building, and environmental sciences, and supported by 

the City of Vancouver’s Greenest City Action Plan. 

Metro Vancouver is projected to see limited growth in light manufacturing and a decline in 

resource processing. 

On a Metro Vancouver economy-wide basis, the context of expected conditions for the 2014 

to 2018 period is for steady economic growth, both due to internal expansions of existing 

enterprises, the establishment of new ones, and continuing construction of new 

infrastructure; for example the Evergreen line of the SkyTrain system, and redevelopment 

of the B.C. Children’s Hospital and B.C. Women’s Hospital.  

The Conference Board of Canada forecasts a real GDP increase of 3.2% for Metro Vancouver 

in 2014, 3.0% in 2015, 3.2% in 2016, and declining to 2.9% by 2018. These annual 

economic growth rates are slightly higher than the estimated 2013 increase of 2.7%. 

Another measure of economic growth is employment, which is forecast to grow as well by 

2.4% in 2014; however, employment growth is foreseen to decline to a 1.9% annual growth 

rate in 2018. There was a slight decrease in employment in 2013 of ‒0.1%. Growth in 

construction output is predicted to be a low 1.7% in 2014 but is expected to recover to an 

annual average of approximately 3.5% over the 2015 to 2018 period, and will be driven 

primarily by non-residential building activity (Conference Board of Canada 2014).  
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There are specific projects either underway or in development that would be located on 

Aboriginal group lands within the boundaries of Metro Vancouver and are expected to result 

in new business opportunities for Aboriginal businesses and employment for Aboriginal 

workers. For example, the Tsawwassen First Nation Industrial Lands Master Plan (Parsons 

Brinckerhoff 2009) identifies the preferred development use of 135 ha of land zoned as 

industrial (Tsawwassen Gateway Logistics Park). 18 Tsawwassen First Nation commissioned 

an analysis of the potential economic impacts of the current and future development 

of Tsawwassen Lands as considered within its Land Use Plan (residential and industrial 

developments). Construction of the projects currently in the planning stages is 

expected to generate $1.2 billion in total construction spending, supporting an estimated 

6,240 person-years of direct construction employment. Upon full build-out of all projects on 

Tsawwassen Lands contemplated in the Land Use Plan, an estimated $3.7 billion in total 

construction spending is anticipated to occur, supporting an estimated 18,960 person-years 

of direct construction employment. Annual operating spending is expected to be an 

estimated $13 million upon completion of the current planned projects constructed 

on Tsawwassen Lands, along with direct employment of approximately 5,210 jobs. At full 

build-out, the analysis projected annual spending of $24.9 million and an estimated 

10,080 direct jobs (Deloitte 2013). 

Plans for some of Musqueam’s assets, which are managed by the Musqueam Capital 

Corporation, include the development of the Block F lands, gained back in 2008 as part of 

the Reconciliation, Settlement and Benefits Agreement with the Province of B.C. The 

Musqueam Capital Corporation has applied to the Province to rezone Block F to allow for the 

construction of townhouses, condominiums, a small retail component, and a 3-acre (1.2-ha) 

park (University Endowment Lands n.d., MFN Representative 2014). Milltown Marina in the 

Marpole area of Vancouver, a 50-50 joint venture being undertaken with Bastion 

Development Corporation, had its grand opening in March 2014. As well, the Musqueam 

community is waiting for opportunities to develop properties that are currently leased out, 

properties that Musqueam is negotiating to acquire, or other land within their asserted 

traditional territories being developed in collaboration with other Aboriginal groups (MFN 

Representative 2014). 

                                          
18  Projects with development agreements are an up to 1.2 million sq. ft. warehouse complex (target opening date 

of mid-2016), a marine container examination facility (target opening date of late 2016), and a commercial 

truck fuelling station (target opening date of late 2014 or early 2015). 
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20.6 FUTURE CONDITIONS WITH THE PROJECT ‒ POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on economic 

development in relation to the indicators listed in Table 20-1. Potential interactions 

between Project components and activities and economic development during 

the construction and operation of Project components are identified in Table 20-6 and 

Table 20-7, respectively. A preliminary evaluation of the potential effects on economic 

development associated with these interactions is also provided in order to focus the 

assessment on those interactions of greatest importance. An interaction resulting in no 

effect, or a negligible (undetectable or unmeasurable) effect, is not carried forward for 

assessment. 

Economic development effects are largely in response to the totality of the Project, to its 

location, scale, and operational policies and procedures, and not to individual Project 

components and activities. Potential interactions of the Project with economic 

development were therefore considered for each phase of the Project as a whole. Several 

interactions occur on a continuum from the initiation of the construction phase through to 

the operation phase. 

Economic development in the LAA is expected to be stimulated through the Project’s direct 

purchase during construction and operation of materials, goods, and services produced by 

local companies. The Project would also stimulate upstream business contracting and 

materials, goods, and services supply opportunities due to the Project’s purchases from 

direct suppliers. The amount of Project-associated direct, indirect, and induced expenditures 

flowing to both non-Aboriginal and Aboriginal-owned businesses would be determined by 

local supplier capabilities and capacities for meeting Project requirements.  

The Project involves the creation of approximately 165 ha of new land.19 Its construction will 

require the purchase and transport of a substantial amount of aggregate, including sand, 

rock, and gravel, and there is the possibility that the incremental demand from the Project 

could affect availability and price or cost of aggregate construction materials in the LAA. 

                                          
19  This area is the total ocean footprint of Project land. This figure does not include the area for the berth pocket 

or the expanded tug basin. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 20-30 

Table 20-6 Identification of Potential Project Interactions with Economic Development for Construction Phase 

Project 
Component 

Project Works 
and Activities 

Potential Effect Rating 

(Negligible, Minor, 
Moderate, High)  

Nature of Interaction and Effect, and Rationale for Effects 
Rating 

CONSTRUCTION PHASE 

All Project 

Components  

Construction-
phase 

Components 
and Activities  

Negligible 

Interaction: Change in availability or price of construction aggregate; 
increased demand for construction aggregate in LAA due to Project and 
associated increased production due to Project. 

Effect: negligible 

Rationale: There is available supply through increased variable cost 
production in the LAA and within other LAA aggregate supply sources in 

order to respond to higher but temporary requirements in the LAA 
aggregate market due to Project demand. No new quarries would be 
developed due to the Project. 

High  

Interaction: Change in materials, goods, and services contracting 
revenues; increased business sector revenues in LAA due to Project 
expenditures on materials, goods, and services that would be supplied 

by businesses in the LAA. 

Effect: High-consequence beneficial effect 

Rationale: Large portion of Project’s expenditures on materials, 

goods, and services would be on LAA-produced materials, goods, and 
services; wide range of affected suppliers across the LAA and new 
opportunities for Aboriginal businesses.  

High  

Interaction: Change in induced output; increased economy-wide 
revenues in LAA due to household expenditures in LAA at various 
businesses and institutions by Project-associated employment. 

Effect: High consequence beneficial effect 

Rationale: Majority of Project-associated household spending is 
expected to occur in LAA, which is largely due to the sourcing of the 

majority of workers from the LAA for Project-associated direct and 
indirect labour needs; wide range of affected businesses across the 
LAA. 
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Table 20-7 Identification of Potential Project Interactions with Economic Development for Operation Phase 

Project 
Component 

Project Works 
and Activities 

Potential Effect 
Rating 

(Negligible, Minor, 

Moderate, High) 

Nature of Interaction and Effect, and Rationale for Effects Rating 

OPERATION PHASE 

All Project 

Components 

All Operation-

phase 

Components 
and Activities 

High  

Interaction: Change in materials, goods, and services contracting 
revenues; increased business sector revenues in LAA due to Project 

expenditures on materials, goods, and services that would be supplied by 
businesses in the LAA. 

Effect: High-consequence beneficial effect 

Rationale: Large portion of Project’s expenditures on materials, goods, 
and services would be on LAA-produced materials, goods, and services; 
wide range of affected suppliers across the LAA and new opportunities for 
Aboriginal businesses.  

High  

Interaction: Change in induced output; increased economy-wide 
revenues in LAA due to household expenditures in LAA at various 

businesses and institutions by Project-associated direct and indirect 
workers. 

Effect: High-consequence beneficial effect 

Rationale: Majority of Project-associated household spending is expected 
to occur in LAA, which is largely due to the sourcing of the majority of 
workers from the LAA for Project-associated direct and indirect labour 
needs; wide range of affected businesses across the LAA. 

Minor to moderate  

Interaction: Whether Project-related activities are consistent with 
existing economic development objectives, strategies, or plans of local 

government authorities. 

Effect: Minor to moderate beneficial effect 

Rationale: Project is consistent with, and supportive of, economic 

development plans of responsible authorities. 
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20.6.1 Rationale for Negligible Effect ‒ Change in Construction Aggregate 

Availability and Price 

20.6.1.1 Construction Phase 

Project demand for aggregate is expected to be approximately 17.0 million m3; this 

aggregate will be used for dyke material, rip-rap, levelling material, fill, scour protection, 

and miscellaneous filtering and ballasting purposes for construction of the new marine 

terminal and widened causeway (see Section 4.0 Project Description). Sand for land 

development is expected to account for 12.4 million m3 of the Project’s total aggregate 

requirements. The majority of the sand, an estimated 8.1 million m3, is anticipated to be 

sourced from the annual Fraser River maintenance dredging program. Of the remainder, 

3.2 million m3 is anticipated to be sourced from the useable material dredged to create the 

Project’s berth pocket, marine approach areas, and caisson trench. An estimated 1.1 million 

m3 of sand would be purchased from existing quarries.  

The other aggregate requirements, totalling 4.6 million m3, are spread over several 

aggregate products including gravel, dyke rock, and rip-rap, and are expected to be 

purchased from existing quarries. These aggregate requirements are lesser and spread over 

several products compared to sand, and can be sourced from current and potentially 

expanded production of existing suppliers of aggregate materials; the potential effects of 

Project demand on their availability and pricing in the LAA are therefore considered to 

be negligible.  

Under the terms of PMV’s contract with FRPD, PMV has the right of first offer to take any 

dredged sand in excess of committed sand sales (the amount committed is not to exceed 

1 million m3).20 The Project plans to purchase dredged sand over a four-year period from 

mid-2018 to mid-2021, with approximately 2.5 million m3 acquired in the first year and the 

remaining 5.6 million m3 acquired over the following three years (1.9 million m3 annual 

average). The dredged sand will be transported to the intermediate transfer pit (ITP) that 

was originally created for the Deltaport Third Berth Project. The ITP has an estimated 

capacity of 2.4 million m3.21 The full amount of the dredging program’s sand production is 

anticipated to become available to non-Project parties at the end of these four years.  

                                          
20  Port Metro Vancouver has the contractual rights to acquire amount above the 1 million m3 ceiling in the event 

that committed sand sales reach this level.  
21

  The capacity of the ITP limits the amount that can be acquired and stored near the Project site. If 2.5 million 

m3 is acquired in the first year, then it is expected that 2.4 million m3 will be stored and 0.1 million m3 will be 

used as fill. In the event that more sand is available in the first year through the dredging program, then the 

full amount will be purchased by the Project and the volume above 2.4 million m3 will be applied as fill.  
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As cited in Section 20.5.2.1, average annual production from the dredging program is 

3.1 million m3 (the peak over the 2005 to 2014 period was 4.2 million m3, which was 

dredged in 2013). There is the ability to dredge to a lower, up to maximum sub-grade, 

depth under current dredging approvals, which would provide additional production 

capacity. Fraser River Pile & Dredge (GP) Inc. has dredging production capacity to deliver at 

least 5 million m3 in a dredging season under the program with its dredging vessels (FRPD 

representative 2014). 

The average annual level of sales of 1.0 million m3 to vendors would be covered within the 

context of the existing contractual provision for allocating up to 1 million m3 of dredging 

program production as committed under sand sales agreements. The Project’s first-year 

sand requirement of 2.5 million m3 plus the 1 million m3 contractual provision would entail a 

demand level of 3.5 million m3 from these two groups of buyers. The sand demand from 

these two groups of buyers would average 2.9 million m3 over the following three years. 

The demand from the Project would cease after four years.  

There is also average annual demand from developers of approximately 0.4 million m3 and 

intermittent major infrastructure project demand. Over the 2018 to 2021 period, the Project 

is expected to be a major factor in infrastructure demand as described. The peak demand 

from these sources (vendor sales, developer sales, and Project sales), based on recent sales 

experience and anticipated Project requirements, is expected to be in the range of 

approximately 3.9 million m3 in 2018, decreasing to 3.3 million m3 in the following three 

years. There is considered to be the production capability in the dredging program to 

accommodate these sand demand levels during the four year period of Project sand 

purchases.  

In addition, certain major land-based quarries in southern B.C. coastal areas can increase 

their production rate of sand if market conditions warrant. As a consequence, there is 

anticipated to be sufficient aggregate production capacity and capability from southeast B.C. 

land-based quarries to supplement the production capacity of the Fraser River maintenance 

dredging program to respond adequately to demand for sand from non-Project and Project 

sources during the four years that the Project would acquire sand from the production of the 

Fraser River maintenance dredging program. 

Port Metro Vancouver and the Infrastructure Developer will not become involved with the 

opening of a new quarry. As well as tapping B.C. quarry sources of sand, the infrastructure 

Developer would have the option of acquiring and transporting sand via barge from sources 

outside of Canada. 
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A price effect is not anticipated due to the Project’s temporary demand for sand as 

leveraging existing production capacity in the Fraser River dredging program to help meet 

the Project’s demand over the 2018 to 2021 period is seen as feasible.  

Given the adequacy of local sand supply capacity and capabilities, Project demand for sand 

would likely have a negligible effect on sand availability and prices in the LAA. 

20.6.2 Potential Effect #1 ‒ Change in Materials, Goods, and Services 

Contracting Revenues 

Materials, goods, and services contracting revenues are an indicator of the scale and 

breadth of the business opportunity offered by the Project either through its construction or 

operation. The revenues are measured in constant (or real) 2013 Canadian dollars and are 

based on the economic output of supply industries. This economic output or gross revenues 

stems from direct expenditures of the Project on materials, goods, and services plus 

expenditures on production inputs of the Project-associated direct supply industries. 

Changes in materials, goods, and services contracting revenues were evaluated 

quantitatively for the Project using an input-output impact modelling approach that takes 

account of business capabilities and capacities at the LAA (Metro Vancouver) and RAA (B.C.) 

levels (see Appendix 20-A). 

20.6.2.1 Construction Phase 

General Population 

A large portion of the Project’s economic impact in the construction phase is expected to 

occur in the Metro Vancouver economy, since the Project is located within this large 

metropolitan area, which has a labour force of approximately 1.4 million and an extensive 

construction services infrastructure. The estimated revenues of direct supplier industries in 

Metro Vancouver due to the Project are expected to be approximately $555 million over the 

5.5-year construction period or an annual average of $101 million. There is anticipated to 

be an additional $282 million in revenues for LAA businesses due to expenditures on 

production inputs to make or provide the materials, goods, and services that are sold 

directly to the Project. 

An example of a potential upstream supplier would be a cement manufacturer that supplies 

the cement to a manufacturer making concrete products for the Project. Further upstream 

of the cement maker are enterprises that supply inputs into the cement-making process, 
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such as limestone. There is anticipated to be an estimated total of $837 million of 

incremental materials, goods, and services contracting opportunities in Metro Vancouver via 

the Project’s construction phase, or an annual average of $152 million for the five and a half 

years of construction. 

The capacity of local companies to respond to the Project’s procurement opportunities is 

linked to the availability and capabilities of their inputs such as capital, labour and 

infrastructure, size of the enterprise, entrepreneurship and managerial expertise, and the 

strength of relationships within their supply chains.  

The top five direct supplier industries are projected to account for two-thirds of direct supply 

revenues, with the architectural, engineering, and related services industry garnering the 

largest share. The equipment rental and leasing, and sand, gravel, and clay (aggregate) 

industries are expected to realise the second and third largest revenues amongst the 

Project’s direct-supply industries. The top five suppliers of inputs to the direct B.C. suppliers 

of materials, goods, and services are projected to be retail trade, truck transport, other 

administrative and support services, water transportation, and repair and maintenance. 

Total revenues earned by LAA businesses due to Project spending are expected to be 

approximately three-fifths of the construction-focused contracting and purchasing 

opportunities in the Province due to the Project (see Appendix 20-A for additional 

information). Table 20-8 summarises the estimated revenues for Metro Vancouver and 

B.C. businesses from supplying materials, goods, and services to the Project over the 2018 

to 2023 construction period. 

Table 20-8  Materials, Goods, and Services Revenues (Economic Output) of 

Supply Industries – Construction Phase 

Materials, Goods, and Services Revenues  

(Economic Output)  

LAA (Metro 
Vancouver) 

$Million (‘000,000) 

RAA (B.C.) 

$Million (‘000,000) 

Direct supply industries 555 862 

Upstream supply industries 282 482 

Total 837 1,344 

The estimated change in materials, goods, and services revenues of supply industries in the 

LAA due to the Project is expected to be beneficial in the construction phase. 
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Aboriginal Population  

The economic effects within the LAA (general population) presented in the preceding 

section, are directly applicable in only a broad sense to LAA Aboriginal businesses and 

community economic development. Aboriginal contracting and construction products supply 

sectors are a segment of the overall business sector in the LAA and will seek similar 

materials, goods, and services contracting opportunities as the non-Aboriginal contracting 

sector in the LAA based on their interests and available capacity. As a consequence, there is 

expected to be an (unquantified) increase in materials, goods, and services contracting 

revenues within LAA-based Aboriginal businesses due to Project spending to build Project 

components, including the new terminal.  

Their capabilities would be an important factor in the amount of Project-associated revenues 

that would be realised by Aboriginal enterprises in the LAA. However, as described in 

Section 20.5.2.2, the LAA Aboriginal business sector (including Aboriginal businesses and 

Aboriginal groups’ economic development corporations) has distinct attributes, as well as 

historical, social, and systemic barriers to starting and growing businesses and successfully 

winning contracts. For many Aboriginal enterprises these attributes and barriers restrict 

their capability and capacity to capture materials, goods, and services contracting work 

compared to the non-Aboriginal LAA business sector. The scale of materials, goods, and 

services contracting within the Aboriginal business community would be affected by Project 

procurement practices and policies with respect to purchasing from Aboriginal owned and 

operated enterprises.  

The estimated change in revenues for Aboriginal businesses due to the sale of materials, 

goods, and services to the Project is expected to be beneficial in the construction phase. 

Construction-phase procurement processes and practices that recognise and directly 

address systemic challenges facing Aboriginal businesses in the LAA that are potential 

suppliers to the Project could be expected to result in more realised business opportunities 

for Aboriginal enterprises in connection with the Project than would be the case if the 

Project’s procurement processes and practices do not do so. See Section 32.3.3 Potential 

or Established Aboriginal and Treaty Rights and Related Interests, Mitigation 

Measures for information on PMV’s measures to provide Aboriginal groups with the 

opportunity to benefit socially and economically from the Project and as potential 

accommodation for any potential impacts to Aboriginal groups’ ability to exercise any 

asserted Aboriginal right that is identified.  
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20.6.2.2 Operation Phase 

General Population 

At RBT2, there would be a Terminal Operator Concessionaire responsible for providing and 

operating container-handling equipment and managing utilities and most terminal 

maintenance. During the operation phase, PMV would have the role of lessor.  

Planned Project spending on materials, goods, and services in connection with terminal 

operation activities is relatively small. Operation-phase non-capital spending would largely 

be for the terminal’s labour requirements, such as longshore workers. The annual average 

revenues for Metro Vancouver supply industries due to operation-phase spending on 

materials, goods, and services are anticipated to be an estimated $21.4 million. Annually, 

there would be another $9.8 million in revenues for upstream supply industries. Total 

incremental revenues of $31.2 million would accrue to LAA businesses on an annual basis in 

association with supplying materials, goods, and services during the operation phase, and 

$936 million over a 30-year period.22 The share of revenues or output connected to terminal 

operation spending going to LAA businesses is estimated to be approximately 90% of the 

provincial share. The goods and services supply effects outside of the LAA during the 

operation phase in support of on-terminal activities are expected to be modest because of 

the large supply sector in Metro Vancouver that has built up around its port facilities and 

services.23 

                                          
22  Outside of the boundaries of the Project area (or off-terminal), there would be activities in Metro Vancouver in 

connection with increased demand for approximately 2 million twenty-foot equivalent units per year of 

containerised trade. These off-terminal activities would include services provided by truck drivers, harbour 

pilots, tug operators, Canada Customs, railways, transload and distribution facility operations, and container 

storage yards. The revenues for Metro Vancouver businesses in directly supplying materials, goods, and 

services to the various companies engaged in these off-terminal activities is estimated as an annual average of 

$205 million, and there is estimated to be another $104 million in revenues from the expenditures by these 

direct suppliers on production inputs to make or provide the direct materials, goods, and services (i.e. 

upstream supply); an estimated annual total of $309 million of supplier industry revenues in Metro Vancouver. 

The top five direct supplier industries for off terminal activities would account for almost 80% of direct supply 

revenues, with the transportation and warehousing industry having the largest share of direct supply 

revenues. Finance, insurance, and real estate, and construction would be the next two top suppliers of 

materials, goods, and services to off terminal activities. The top three suppliers of inputs to these direct 

suppliers of materials, goods, and services are projected to be finance, insurance and real estate, 

transportation and warehousing, and manufacturing. 
23  In addition to the supplier industry revenues in Metro Vancouver-area businesses associated with off-terminal 

activities (described in the preceding footnote), there would also be supplier industry revenues for businesses 

in other parts of B.C. in connection with the off-terminal activities. The total supplier industry revenues in B.C. 

associated with these off-terminal activities would be an estimated annual average of $674 million. The 

aggregate of supplier industry revenues in B.C. for both on-terminal and off-terminal activities is $707 million 

annually ($428 million to direct supply industries and $279 million to upstream supply industries). 
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The top five direct supplier industries in support of terminal operation activities are 

projected to account for approximately 90% of direct supply revenues and include the 

following broad industry groups: office, cafeteria, and lab supplies; utilities; professional, 

scientific and technical services; finance, insurance, real estate and rental and leasing; and 

manufacturing. The top five suppliers of inputs to the direct suppliers of materials, goods, 

and services are projected to be: wholesale trade, retail trade, transportation and 

warehousing; finance, insurance, real estate and rental and leasing; and manufacturing. 

Collectively, they are expected to account for approximately 60% of the revenues of 

upstream supply industries. 

Table 20-9 summarises the estimated annual revenues for Metro Vancouver and B.C. 

businesses from supplying materials, goods, and services to the Project during the operation 

phase. 

Table 20-9 Materials, Goods, and Services Revenues (Economic Output) of 

Supply Industries – Operation Phase, Annual Average 

Activities  

LAA (Metro 

Vancouver) 

$Million (‘000,000) 

RAA (B.C.) 

$Million (‘000,000) 

Direct supply industries  $21.4 $23.3 

Upstream supply industries  9.8 10.0 

Total 31.2 33.3 

The estimated change in materials, goods, and services revenues of supply industries in the 

LAA due to the Project is expected to be beneficial in the operation phase. 

Aboriginal Population 

The portion of Project-associated materials, goods, and services revenues that Aboriginal 

businesses would capture during the operation phase is not known at this juncture. Except 

for major equipment replacements and additions, direct spending on materials, goods, and 

services during the operation phase for on-terminal activities on an annual basis would be 

relatively small compared to the construction-phase spending. Labour is the main 

expenditure category during the operation phase, approximately seven times larger than 

expenditures on goods and services. There are expected to be certain specialised service 

needs such as information technology, security, and engineering services, for on-terminal 
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operations. However, the spending on goods and services by various parties in handling 

containers in various off-terminal situations is anticipated to be much larger (approximately 

14 times larger) and more diverse compared to on-terminal spending on goods and 

services. As well as seeking on-terminal operations goods and services supply contracts, 

Aboriginal enterprises are expected to seek contracts and provide services to support off-

terminal handling of containers.24 

The implications and issues of systemic challenges for Aboriginal businesses would be 

similar in type vis à vis Project procurement practices in the operation phase as in the 

construction phase, but lesser in scale due to progress and expansion of Aboriginal 

businesses by commencement of operation in mid-2020s. This change is in part expected 

to be the result of the participation of Aboriginal businesses in the Project’s 

construction phase. 

The estimated change in revenues for Aboriginal businesses in the LAA as a result of 

supplying materials, goods and services due to the Project is expected to be beneficial in the 

operation phase. Operation-phase procurement processes and practices that recognise and 

directly address systemic challenges facing Aboriginal businesses in the LAA that are 

potential suppliers to the Project could be expected to result in more realised business 

opportunities for Aboriginal enterprises in connection with the Project than would be the 

case if the Project’s procurement processes and practices do not do so. See Section 32.0 

Potential or Established Aboriginal and Treaty Rights and Related Interests for 

information on PMV’s measures to provide Aboriginal groups with the opportunity to benefit 

socially and economically from the Project and as potential accommodation for any potential 

effects to Aboriginal groups’ ability to exercise any asserted Aboriginal right that is 

identified.  

20.6.3 Potential Effect #2 ‒ Change in Induced Output (Revenues) 

Induced output (or revenues) are an indicator of the scale and breadth of the business 

opportunity offered by the household spending of workers associated with a project. They 

are measured in constant (or real) 2013 Canadian dollars and are based on the economic 

output earned by businesses and institutions that would service the household requirements 

of Project-associated direct and indirect employees. Changes in induced output were 

                                          
24

  In addition, the location of Tsawwassen First Nation Lands is a strategic location to establish enterprises that 

offer off-terminal container-handling services. (See Appendix 18-A Existing Social and Economic 

Conditions of Tsawwassen First Nation Community). 
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evaluated quantitatively using an input-output impact modelling approach for the Project, 

which takes account of business capabilities and capacities at the LAA (Metro Vancouver) 

and RAA (B.C.) levels (see Appendix 20-A). 

20.6.3.1 Construction and Operation Phases 

There is anticipated to be a wide range of enterprises that would earn revenues via the 

spending of Project-associated employment income, including retail outlets, especially the 

grocery store industry, clothing stores, food establishments, and entertainment venues. 

Although both Aboriginal and non-Aboriginal owned businesses are expected to be positively 

affected through this Project effect, only an assessment of the general population was 

conducted, as the question of PMV procurement practices and policies are not relevant in 

regard to this effect (i.e., individual households would make their own decisions as to the 

businesses that they would patronise). Port Metro Vancouver procurement practices would 

have no effect on household spending of Project-associated direct and indirect workers. 

Induced output in the LAA earned over the 5.5-year construction phase is expected to be an 

estimated $238.2 million or an annual average of $43.3 million. The LAA’s annual average 

induced output in the operation phase is anticipated to be $71.3 million in connection with 

terminal operator activities; these revenues are mainly due to the household spending by 

marine terminal workers.  

The same industries are expected to be the main induced output earners for both 

construction and operation phases and across activities, and they are anticipated to account 

for approximately 60% of induced output realised through household spending of Project-

associated incomes. The finance, insurance, and real estate sector is anticipated to garner 

the largest share of this household spending, followed by retail trade, accommodation and 

food services, manufacturing, and information and cultural industries. 

The estimated change in induced output (revenues) in the LAA due to the Project is 

expected to be beneficial in each phase. 

20.6.4 Potential Effect #3 ‒ Consistency with Economic Development Plans 

20.6.4.1 Operation Phase 

The Project represents an incremental activity within the overall operations of PMV. The 

Roberts Bank Terminal 2 Project is a proposed three‐berth marine container terminal that 

would provide additional deep-sea container handling and storage capacity on Canada’s 
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West Coast. There are currently three primary terminals with container handling 

infrastructure located within the boundaries of PMV: Deltaport Terminal (currently Canada’s 

largest container terminal), Vanterm and Centerm in Burrard Inlet, and a secondary 

container terminal, Fraser Surrey Docks, on the Fraser River. The Project is part of PMV’s 

Container Capacity Improvement Program, which is PMV’s strategy to help meet anticipated 

demand for container capacity on Canada’s West Coast until 2030. 

The Project is also supported by the B.C. government as the new terminal is an action 

item within its Pacific Gateway Transportation Strategy 2012 to 2020 (Government of 

B.C. 2012).  

The Project will be consistent with the strategies and directions of Metro Vancouver’s 

Regional Growth Strategy. The Regional Growth Strategy, Metro Vancouver 2040 Shaping 

Our Future, focuses on land use and development policies to guide the future growth of 

Metro Vancouver and support the efficient provision of transportation, regional 

infrastructure, and community services (Metro Vancouver Board 2011). Metro Vancouver’s 

Regional Growth Strategy encourages the use of port lands for industrial activities only 

(e.g., limiting commercial development unrelated to PMV), and identifies that port lands 

should not spread beyond designated industrial and mixed employment areas. The strategy 

identifies that Metro Vancouver will work in partnership with PMV to make decisions and 

achieve the goals related to the Regional Growth Strategy. 

The Strategy’s five goals focus on creating a compact urban area, with growth in urban and 

transit centres; supporting sustainable economic growth through the protection of industrial 

and agricultural land supply; and protecting the environment while responding to climate 

change impacts. It also recognises that marine transportation will have the potential to play 

a larger role in the future of goods movement (Metro Vancouver 2011). 

Although the Corporation of Delta does not have a formal economic development plan, the 

Corporation of Delta identifies the Project as a significant economic driver for Delta 

business, making contributions to its industrial and shipping industries, and expanding the 

community’s role as a port of trade (Corporation of Delta 2014a). The Corporation of Delta 

Official Community Plan sets out land use policies and directions for land use within the 

municipality and provides land-use designations to guide development (Corporation of Delta 

2014b). The Official Community Plan’s designation of the Roberts Bank terminals is 

consistent with their uses. The Developing Delta document outlines that RBT2 will address 

the need to create additional capacity in the medium term to meet growth levels, and 
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describes direct and induced job benefits of the Project (Corporation of Delta 2014a). 

The Project will be consistent with the economic development objectives of the 

Corporation of Delta. 

The Project is also consistent with the general directions set out in the Tsawwassen First 

Nation Land Use Plan. 

20.7 MITIGATION MEASURES 

The Project is anticipated to have either beneficial (positive) or negligible effects on 

economic development during its construction and operation, and as such, no mitigation is 

required. 

20.8 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

The Project is anticipated to have either beneficial or negligible effects on economic 

development during its construction and operation. 25  No adverse residual effects on 

economic development due to the Project are anticipated, so residual effects for economic 

development are not assessed further. 

20.9 CUMULATIVE EFFECTS ASSESSMENT  

A cumulative effects assessment was not conducted for economic development, as no 

adverse residual effects are anticipated. 

 

 

                                          
25  Beneficial effects in regard to revenues of suppliers of materials, goods and services; revenues of businesses 

servicing households; and consistency with economic development plans. Negligible effects in regard to 

availability and price of construction aggregates. 
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21.0 MARINE COMMERCIAL USE EFFECTS ASSESSMENT 

This section presents the results of the assessment of potential Project-related effects and 

cumulative effects on marine commercial use. The rationale for the selection of marine 

commercial use as a VC, assessment boundaries, and existing conditions relevant to 

marine commercial use are described. Assessment findings, including identification of 

Project-related interactions and effects, proposed approaches to mitigation, evaluation of 

residual Project and cumulative effects, and determination of significance are presented.  

Valued component-specific information requirements identified in the EIS Guidelines, 

sections 9.1.7 and 9.1.8, are addressed, including marine-based commercial fishing 

activities and other commercial uses of waterways and water bodies expected to be directly 

affected by the Project. 

21.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

Marine commercial use, as applied in this assessment, is defined as use of marine waters 

and resources in order to generate revenue, and includes marine fish and seafood 

harvesting for commercial purposes, guided sport fishing, and marine-based tourism. In the 

context of the Project, construction and operation activities may affect the revenues of 

marine-based users by displacing activity from an area, interfering with or preventing 

access to an area or marine navigation corridor, reducing availability of harvested species, 

affecting the presence of marine mammals, and lowering the quality of the marine 

environment.  

Regulation and management of marine commercial use occurs through statutory and 

regulatory frameworks specific to marine fish and seafood harvesting, vessel navigation, 

and whale watching, as outlined below.  

21.0 Marine Commercial Use 

 The Project footprint and the proposed expansion of the area closed to 
commercial crab harvesting are expected to result in displacement of commercial 

crab harvesting. 

 The Project is not anticipated to result in significant adverse residual effects to 

marine commercial use. 

 The Project is not expected to result in significant adverse incremental cumulative 
effects to marine commercial use. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-2 

21.1.1 Marine Fish and Seafood Harvesting and Guided Sport Fishing 

Information on marine fish and seafood harvesting management and regulations is provided 

in Section 16.0 Ongoing Productivity of Commercial, Recreational, and Aboriginal 

Fisheries. Fisheries and Oceans Canada (DFO) management area boundaries are shown 

in Figure 21-1.  

Port Metro Vancouver and DFO jointly determined that an area (called a navigational closure 

area) in the vicinity of the Roberts Bank terminals and the B.C. Ferries Terminal should be 

closed to commercial crab harvesting as of January 1, 2009 (see Figure 21-3). The step 

was taken to ensure and maintain a safe approach for deep-sea vessels, ferries, and 

berthing tugs transiting in and out of the Roberts Bank terminals and B.C. Ferries Terminal 

(DFO 2009a, 2014): DFO monitors compliance with this closure. Commercial crab 

harvesting vessels can traverse this navigational closure area but they cannot harvest crabs 

within the area that is defined in the Notice to Mariners published by the Canadian Coast 

Guard as closed to commercial crab harvesting. 

Closure of a similarly defined area to recreational crab harvesting was introduced in 2011 

due to navigation safety concerns (see Figure 21-4) (DFO 2011).  

Authorised Aboriginal groups can conduct crab harvesting for food, social, and ceremonial 

(FSC) or domestic purposes within each of these navigational closure areas subject to not 

using floats. 

21.1.2 Whale Watching  

The Marine Mammal Regulations under the Fisheries Act prohibit any disturbance of marine 

mammals except related to authorised harvesting. The “Be Whale Wise” guidelines, 

developed by DFO, Pacific Whale Watching Association (PWWA), and other stakeholders 

provide direction for viewing practices (DFO 2013a). Regulatory amendments to the Marine 

Mammal Regulations to reduce human disturbance of marine mammals have been proposed 

(DFO 2014a). Canadian and American marine tour operators can cross the Canada-U.S. 

marine border without clearing customs, provided they do not come ashore and do not 

transport items purchased from one country into the other (Prince of Whales 

Representative 2014). 
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21.1.3 Vessel Navigation 

The right of any individual to navigate a floating vessel for the purpose of transportation, 

recreation, or commerce is protected by the Navigation Protection Act. Other legislation and 

maritime requirements potentially applicable to Project-related vessel movements include 

the following: 

 Canada Shipping Act, 2001 and its regulations, such as Navigation Safety 

Regulations; 

 Marine Liability Act makes the owners or operators of vessels liable for that vessel 

and the specific consequences of its operation; and 

 Marine Transportation Security Act applies to Canadian ships outside Canadian 

waters and to all ships and marine facilities within Canadian waters. Additionally, this 

statute provides the framework for Canadian government participation in various 

international conventions and standards. 

21.2 SELECTION OF MARINE COMMERCIAL USE VALUED COMPONENT 

The selection of marine commercial use as a VC followed a three-step selection process as 

set out in Section 8.1.2 Effects Assessment Methods, Selection of Valued 

Components. Marine commercial use is considered a VC in this environmental assessment 

(EA) because marine commercial use:  

 Occurs in and near the Project area; 

 Has the potential to interact with Project activities; 

 Is an important economic factor in the communities of the region in which the 

Project is located; 

 May be vulnerable to cumulative disturbance from the Project in combination with 

other projects and activities that have been or will be carried out; 

 Has been identified by government agencies and academic researchers as important; 

and 

 Is of interest to Aboriginal groups, the public, and stakeholders.  

The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project activities and the marine commercial use VC. With several exceptions, 

effects on marine commercial use are largely in response to the totality of the Project and 

not to individual Project works and activities.  
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Matters of concern in regard to marine commercial use were identified through interviews 

(with commercial fishers and seafood harvesters, DFO, B.C. Coast Pilots Limited, Aboriginal 

group representatives, and marine tour operators); consideration of best practices in EA in 

Canada; professional judgement; and experience of the assessment study team. For 

subsequent statements in this section pertaining to professional judgement or reliance, the 

names and qualifications of the individuals making that judgement are listed at the 

beginning of Volume 4.  

The assessment has been informed by Project consultation with Aboriginal groups, a review 

of available secondary information on commercial marine use as it pertains to Aboriginal 

groups and the Project, and completion of supporting studies (refer to Appendix 18-A 

Existing Social and Economic Conditions of Tsawwassen First Nation Community 

and 18-B Existing Social and Economic Conditions of Musqueam First Nation 

Community). Section 32.0 Potential or Established Aboriginal and Treaty Rights 

and Related Interests assesses Project-related effects on current use of lands and 

resources by Aboriginal peoples for traditional purposes, and includes input from Aboriginal 

traditional knowledge. A summary of activities undertaken to collect Aboriginal traditional 

knowledge is provided in Section 7.2.1.7 Collection of Aboriginal Traditional 

Knowledge. Key potential pathways were identified using this information and information 

from other disciplines of this EIS.  

The marine commercial use assessment is informed by the following sections (See 

Table 8-1 Intermediate Component and Valued Component Linkages): 

 Noise and Vibration (Section 9.3);  

 Marine Invertebrates (Section 12.0); 

 Marine Fish (Section 13.0); 

 Marine Mammals (Section 14.0); 

 Coastal Birds (Section 15.0); 

 Ongoing Productivity of Commercial, Recreational, and Aboriginal Fisheries (Section 

16.0); 

 Visual Resources (Section 25.0); and  

 Human Health (Section 27.0). 

Potential effects of the Project on land- and marine-based outdoor recreation activities are 

assessed in Section 24.0 Outdoor Recreation.  
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21.2.1 Sub-components 

Four sub-components of marine commercial use are employed to structure and 

streamline the assessment. Except for marine industrial and B.C. Ferries activities, these 

sub-components are the main categories of marine commercial uses in the vicinity of the 

Project. Potential Project-related effects on marine industrial use, including marine carriers 

accessing the Westshore and Deltaport terminals, are considered in Section 26.0 Land 

and Water Use. 

Each use has specific characteristics that will determine how the Project interacts with it. 

The marine commercial uses share certain spatial areas, including marine waters in the 

vicinity of the Project site, but they are sufficiently different in other attributes to warrant 

considering them as sub-components.  

Pathways vary through which the Project can affect the different marine-based activities so 

activity-specific local and regional assessment areas are used in this assessment. The sub-

components chosen for marine commercial use and the rationales for their selection are 

presented in Table 21-1. 

Table 21-1 Sub-components for Marine Commercial Use 

Sub-component Representative of Rationale for Selection 

Marine fish 
harvesting 

Sub-component includes 
salmon and groundfish 
commercial fishing activities. 

Project construction and operation may 
interfere with and displace marine fish 
harvesting and affect availability of 

commercially harvested marine fish. 

Seafood harvesting 

Sub-component includes all 

commercial seafood harvesting 
activities, primarily harvesting 
of Dungeness crab. 

Project construction and operation may 

interfere with and displace seafood 
harvesting and affect availability of 
commercially harvested marine 
invertebrates. 

Guided sport fishing 
Sub-component includes all 
guided sport fishing activities.  

Project construction and operation may 
interfere with and displace guided sport 

fishing activities, affect availability of sport 
fish and affect environmental setting of 
guided sport fishing. 

Marine-based 

tourism 

Sub-component includes whale 

watching tours and other 
marine-based eco-tours. 

Project construction and operation may 
interfere with and displace marine-based 

tourism activities, affect presence of marine 
mammals and affect environmental setting 
of marine-based tourism.  
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21.2.2 Indicators  

Indicators are measurable parameters and provide a means of determining a Project-related 

change to a VC. The indicators chosen for marine commercial use and the rationale for their 

selection are presented in Table 21-2. 

 Table 21-2 Indicators for Marine Commercial Use 

Indicator Rationale for Selection 

Marine fish and seafood harvest 
volumes and marine fish and 
seafood harvesting and whale 
watching revenues  

Quantitative parameters that indicate potential commercial 
effects on marine fish and seafood harvesting enterprises and 
on whale watching businesses. 

Marine fish and seafood 

harvesting areas and whale 
watching areas 

Quantitative parameters that indicate potential displacement 
from areas used for marine fish and seafood harvesting and 

whale watching, which could result in effects on activities, 
harvest, and revenues.  

Access to marine fish and seafood 
harvesting areas and whale 

watching areas 

Qualitative parameters that indicate potential interference with 
navigation and displacement from infrastructure and corridors 
employed to access areas that are used for marine fish and 

seafood harvesting and whale watching, which could result in 
effects on activities, harvest, and revenues. 

Marine fish and seafood 
availability 

Quantitative parameters that indicate potential change in 

availability of legally harvestable marine fish and seafood, 
which could result in effects on activities, harvest, and 
revenues. 

Presence of marine mammals 
Quantitative parameter that affects whale sighting success rate 
of whale watching operators, a change in which could result in 

effects on activities and revenues. 

Noise and visual resource 
environmental conditions 

Qualitative and quantitative parameters that indicate potential 

changes in key aspects of the environmental setting of the 
sport fishing and marine-based tourism experiences, which 
could result in effects on activities and revenues. 

21.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries of the assessment 

of marine commercial use, as well as any administrative or technical boundaries that 

may apply.  

21.3.1 Spatial Boundaries 

The Local Assessment Areas (LAAs) and Regional Assessment Areas (RAAs) for marine 

commercial use are defined in Table 21-3 and shown in Figures 21-2, 21-3, 21-4, 

and 21-5.  
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Table 21-3 Spatial Boundary Definitions for Marine Commercial Use 

Spatial Boundary Description of Assessment Area 

Marine Fish Harvesting  

Local assessment area (LAA) 

The marine fish harvesting LAA includes Roberts Bank, 
stretching from the B.C. Ferries Terminal causeway to the 

mouth of the South Arm of the Fraser River and south to the 
Canada-U.S.A. border. The marine fish harvesting LAA 
incorporates the marine fish assessment LAA in order to capture 

effects on the availability of marine fish resulting from the 
Project, as effects on availability have the potential to result in 
subsequent effects on harvesting of marine fish. Additional 

areas have been included in the marine fish harvesting LAA, 
however, to reflect nearby areas identified as being important 
harvest locations that likely draw upon some fish reared in the 
marine fish LAA.  

Regional assessment area 

(RAA) 

The Fraser River estuary from Boundary Bay to Sturgeon Bank 
and from the high-water mark seaward to –100 m chart datum 

(CD), plus the LAA, Fraser River North and Main arms and main 
stem to Hope. 

Seafood Harvesting 

Local assessment area (LAA) 

The seafood harvesting LAA includes Roberts Bank from the 

entrance to Canoe Passage to the Tsawwassen shore east of the 
B.C. Ferries Terminal causeway, along the Canada-U.S.A. border 
and incorporates the outer slope of Roberts Bank. The seafood 
harvesting LAA incorporates the marine invertebrates 

assessment LAA in order to capture effects on the availability of 
seafood resulting from the Project, as effects on availability 

have the potential to result in subsequent effects on seafood 

harvesting. However, additional areas have been included in the 
seafood harvesting LAA to reflect nearby areas identified as 
being important harvest locations that likely draw upon some 

crab reared in the marine invertebrates LAA.  

Regional assessment area 

(RAA) 

The RAA includes the LAA plus areas south of the B.C. Ferries 
Terminal causeway to the U.S.A. border, Roberts Bank North, 

Sturgeon Bank, and Boundary Bay.  

Cumulative effects 

assessment area (CAA) 

Crab Management Areas I and J.  

Guided Sport Fishing 

Local assessment area (LAA) 

The guided sport fishing LAA includes marine areas within 10 
km of the approximate geometric centre of the Project footprint. 

This study area takes into account potential Project-related 
effects on noise and visual resources that may affect the tourist 
or recreationist experience, and is consistent with the spatial 
study area used to assess potential effects on recreational 

fishing (see Section 24.0 Outdoor Recreation). 

Regional assessment area 

(RAA) 

The LAA plus Boundary Bay and the Fraser River from its South 

Arm mouth to Pattullo Bridge. 
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Spatial Boundary Description of Assessment Area 

Marine-based Tourism  

Local assessment area (LAA) 

The Marine-based tourism LAA reflects where whale sightings 
from the B.C. Cetacean Sighting Network and Orca Master 

Sighting Network are concentrated, which overlaps with 
Canadian and U.S. critical habitat for southern resident killer 

whales (SRKWs) in the Strait of Georgia and Strait of Juan de 
Fuca. Whale watching operators contribute a substantial 
proportion of whale sightings to both B.C. Cetacean Sighting 

Network and Orca Master Sighting Network, and the spatial 
distribution of the data reflects the presence of whale watching 
operators. This assessment area was chosen in order to capture 

potential effects due to the Project on presence of SRKWs (in 
Canadian and U.S. waters), which affects sightings of SRKWs by 
whale watching operators and their clients.  

Regional assessment area 
(RAA) 

Same as LAA.  

The LAAs were established to encompass the areas within which the Project is expected to 

interact with and potentially have an effect on the marine commercial use sub-components, 

and take into account potential effects on both sides of the Canada-U.S.A. border. In 

determining LAA boundaries, consideration was given to the nature and characteristics of 

marine commercial use, its potential exposure to various influences, such as noise and 

visual changes, and the maximum extent of potential adverse Project-related effects on 

marine commercial use.  

Due to the navigational closure area being applicable to Canadian waters only and 

commercial crab harvesting only, potential Project-related effects on commercial fishing and 

seafood harvesting are anticipated to be concentrated within Canadian waters, and 

therefore have no effect on transboundary waters. 

The RAAs were established to provide a regional context for the assessment of Project-

related effects. The cumulative effects assessment area for commercial seafood harvesting 

incorporates Crab Management Areas I and J (see Figure 21-9), as they encompass the 

full extent of the regional area in which Greater Vancouver-based commercial crab 

vessels operate. 

The marine fish and seafood harvesting assessment areas reflect the interaction pathways 

for potential Project-related effects on commercially and recreationally harvested marine 

invertebrates and marine fish, and for potential effects on commercial seafood and fish 

harvesting and guided sport fishing. Similarly, the marine-based tourism study area reflects 

the direct linkage between potential Project-related effects on the southern resident killer 

whale (SRKW) population and potential effects on marine-based tourism.  
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21.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the assessment 

of Project-related effects on marine commercial use encompass these Project phases.  

The existing conditions data describe the LAA at specific periods of time. Where available 

and relevant, historical trend data are presented to describe change over time with respect 

to a specific indicator. For example, crab harvesting data are provided for the 2003 to 2013 

period, while salmon data are provided for the 2002 to 2012 period. The most recent and 

relevant datasets are presented in this study.  

21.3.3 Administrative Boundaries 

Fisheries and Oceans Canada’s harvest and vessel activity data reporting structures present 

certain limitations for analysing fish and seafood historical activity within the marine fish 

and seafood LAAs and RAAs. Fisheries and Oceans Canada fish and seafood harvesting data 

are publicly reported at the Pacific Fisheries Management Area (PFMA) and PFMA sub-area 

levels (sub-area). The PFMAs are relatively large; PFMA 29, which overlaps the LAA, 

includes areas of commercial fish and seafood harvesting activity other than the Roberts 

Bank area (the LAA), so data reported at this level have limits for interpreting existing 

conditions in the LAA. The PFMA sub-areas, however, are sufficiently small such that 

LAA harvesting activity can be reasonably determined from reviewing data reported at 

this level. The LAAs for seafood and marine fish harvesting overlap with PFMA 29 sub-areas 

29-6, 29-7, and 29-9.  

From an area standpoint, all of sub-area 29-7 is overlapped by the seafood harvesting LAA, 

while 48% of sub-area 29-6 and just over 11% of sub-area 29-9 are overlapped by it. 

Although the boundaries for these PFMA sub-areas do not coincide with the LAA boundaries, 

they do portray with reasonable accuracy the crab harvesting activity within the seafood 

harvesting LAA, except for a small amount of harvesting activity in 29-9 that occurs outside 

of the LAA in front of the Vancouver International Airport. The bulk of the harvesting activity 

occurs in 29-6 (and within the boundaries of the LAA). The salmon harvest data for the LAA 

also are reasonably captured when these sub-areas are aggregated together.  

Fisheries and Oceans Canada does not make collected harvest activity data publicly 

available when there are fewer than three vessels active on an annual basis in a Fisheries 

Management Sub-area. Fisheries and Oceans Canada uses different methods to collect 
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catch, value, and effort data depending on fishery and data type. All catch data reported in 

Section 21.5 were derived from logbooks, which are generally recognised as the most 

accurate data source (DFO 2009b). Catch data from logbooks are provided in kilograms and 

available at the sub-area level, with the exception of salmon, which is recorded in pieces 

and is only available at the PFMA level.1 Commercial value data are drawn from fish slips, 

dockside monitoring, and estimated hail-in catch. It should be noted that fish slips tend to 

routinely underestimate catch levels, but are the primary source of information on catch 

value (DFO 2009b). Vessel activity data were drawn from logbooks for crab harvesting, but 

fish slip data were used for salmon, as these data are available by sub-area.  

The seafood harvesting RAA includes all of sub-areas 29-7 through 29-10, as well as parts 

of sub-areas 29-3, 29-4, and 29-6. The marine fish harvesting RAA includes all of sub-areas 

29-7, 29-8, 29-9, and 29-10, as well as sub-areas 29-11 through 29-17 (the Fraser River) 

(Figure 21-2).  

Data on guided sport fishing activity is limited. Recreational fishing data from DFO are only 

available for a very large area, larger than the sub-areas for commercial fishing, and 

primarily reflect self-directed recreational fishing.  

21.3.4 Technical Boundaries 

The prediction of effects on the marine commercial use VC in large part depends on the 

technical boundaries of several different discipline areas. For example, the technical 

boundaries for assessing Project-related effects on harvesting of fish and seafood by 

commercial fishers and guided sport fishing is dependent on the technical boundaries of 

Section 12.0 Marine Invertebrates, Section 13.0 Marine Fish, Section 16.0 Ongoing 

Productivity of Commercial, Recreational, and Aboriginal Fisheries, and Section 

27.0 Human Health. However, the technical boundaries for assessing Project-related 

effects on guided sport fishing also considered Section 9.3 Noise and Vibration 

and Section 25.0 Visual Resources. Similarly, the technical boundaries for assessing 

Project-related effects on marine-based tourism depend on the technical boundaries of 

Section 14.0 Marine Mammals and Section 15.0 Coastal Birds, as well as Section 9.3 

Noise and Vibration and Section 25.0 Visual Resources.  

                                          
1  DFO aggregates data provided by fishers and crab harvesters in logbooks on a location basis into Fisheries 

Management Areas and Sub-areas for presentation of this data on a public basis. Global positioning system 

(GPS) located data on crab harvesting activity is also collected through onboard and trap electronic monitoring 

equipment through the crab harvest monitoring program (DFO 2014b). This data is not publicly available.    
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For Section 12.0 Marine Invertebrates, Section 13.0 Marine Fish, and Section 16.0 

Ongoing Productivity of Commercial, Recreational, and Aboriginal Fisheries, a 

model (Ecopath with Ecosim, EwE) was used to evaluate potential ecosystem-level changes 

in marine fish and invertebrate productivity at Roberts Bank. To predict Project-related 

changes to productivity, the Roberts Bank ecosystem is compared with and without the 

Project. As a result, the model does not assess potential changes resulting from 

construction or operation-phase activities, but rather incorporates the footprint as if it 

occurred instantaneously (see Section 10.0 Biophysical Setting). 

Commercial vessel traffic in the LAA includes commercial fishing vessels, whale watching 

operators, ferries, and ships calling at the Roberts Bank terminals. The automatic 

identification system (AIS) is used on ships and by vessel traffic services for identifying and 

locating vessels by electronically exchanging data with other nearby ships and AIS base 

stations. While the purpose of these communications is primarily for vessel traffic control, 

collision avoidance, and other maritime safety and security applications, the aggregate data 

of vessel traffic also provide an extremely detailed history of vessel traffic movements that 

can be used in determining patterns of vessel movement and establishing numbers of 

vessels in traffic lanes, port areas, and regions by vessel type (see Appendix 30-A Marine 

Vessel Incidence Prediction Inputs to the Quantitative Risk Assessment). To assess 

the potential effects of the Project on small vessel access for the purposes of marine 

commercial use, data regarding vessel traffic are required. However, data on fishing, 

seafood harvesting, guided fishing, and whale watching vessel traffic within the LAA are 

primarily based on DFO data and information collected through interviews, as it is not 

mandatory for commercial vessels under 20 m in length to install and use an AIS. 

Data on the B.C. whale watching industry is limited, especially in terms of trend data for 

the business aspects of the industry. Fisheries and Oceans Canada does not generate 

statistics on this industry. An industry association, Pacific Whale Watching Association 

(PWWA), which includes membership from B.C. and Washington state companies, has 

begun to collect data from its members on their business activities. In addition, whale 

sightings information is submitted on a voluntary basis and reported to both B.C. Cetacean 

Sightings Network and Orca Master Sighting Network (see Section 14.3.3 Marine 

Mammals, Technical Boundaries for a discussion of technical boundary issues in regard 

to whale sightings data). 
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Assessment of changes in noise and visual resources due to the Project in areas of 

guided fishing and marine-based tourism activity are based on the results of noise and 

visual conditions modelling. For marine areas, noise modelling carried out for the Project 

assessment estimated the annual average noise levels during construction and operation 

at 1-km interval setback distances in all four cardinal directions from the centre of the 

Project footprint (Section 9.3 Noise and Vibration). Noise effects on specific activity 

locations were considered within the context of these 1-km interval setback distances. 

Visual resources modelling for this assessment examined Project-related effects on 

visual conditions at various viewing points on both land and water (Section 25.0 

Visual Resource). A modelled viewing site was not available for every guided fishing and 

marine-based tourism activity location. Within these constraints, noise and visual resources 

modelling results are considered to be explanatory with respect to noise and visual 

conditions at identified areas of guided fishing and marine-based tourism activity in the 

Roberts Bank vicinity. The authors discussed the modelled estimates of potential noise and 

visual changes with the noise and visual assessment team, and professional judgement was 

used to assess the implications of these potential changes on the environmental settings for 

guided fishing and marine-based tourism. 

21.4 INFORMATION SOURCES 

Sources of information for the marine commercial use assessment included the following: 

 Review of secondary sources and analysis of information with respect to marine 

commercial use within the LAA and RAA and 

 Analysis of information gathered through PMV’s public and stakeholder consultation 

and Aboriginal group consultation processes. 

Secondary information sources included DFO harvesting statistics and fishing management 

plans, as well as relevant studies and reports produced by DFO, PWWA, Nelson Bros 

Fisheries Ltd., and academic sources. The Tsawwassen First Nation Final Agreement and 

Harvesting Agreement and Musqueam First Nation’s (MFN’s) comprehensive fisheries 

agreement were reviewed with respect to commercial allocations. Tourism operator 

websites were also reviewed for relevant information. Secondary sources cited are listed in 

Section 21.15.  
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21.4.1 Desktop and Field Studies 

In 2013, PMV initiated desktop and primary data collection studies to support the 

assessment of effects on marine commercial use that were designed to address known data 

gaps. The objectives of the relevant studies are summarised in Table 21-4. Building on 

available secondary information, interviews were conducted with key subject matter 

experts, including industry participants, for the following purposes: 

 Clarifying data obtained through secondary sources; 

 Acquiring additional information; 

 Identifying potential interactions of the Project with marine commercial use; and 

 Identifying marine commercial use interests and concerns related to the Project. 

Information obtained from interviewees is referenced within the text of this assessment and 

in Section 21.15. 

Table 21-4 Studies to Support Assessment of Marine Commercial Use 

Study Name Study Description 
Report 

Accessible at: 

Existing Social 
and Economic 

Conditions of 

Tsawwassen 
First Nation 

Community 

This study describes the existing social and economic 

conditions of Tsawwassen First Nation. The study’s 

research program included working with Tsawwassen First 
Nation representatives to finalise the study scope and 

work plan; desktop research; and primary data collection 
through interviews with Tsawwassen First Nation 
departmental representatives. 

Appendix 18-A 

Existing Social 
and Economic 

Conditions of 
Musqueam First 

Nation 

This study describes the existing social and economic 
conditions of Musqueam First Nation. The study’s research 

program included working with Musqueam First Nation 
representatives to finalise the study scope and work plan; 
desktop research; and primary data collection through 
interviews with Musqueam First Nation departmental 

representatives. 

Appendix 18-B 

Field Interviews 

In-person and phone-based interviews were conducted 

with key interviewees to obtain information on the 
historical, present, and future commercial marine uses of 
the area. Interviewees were selected based on their use 

of the area and their knowledge of different factors or 
variables that influence use patterns. Individuals who 
were interviewed or provided data for this report included 
representatives from the commercial fish and seafood 

harvesting sector, DFO, B.C. Coastal Pilots, Aboriginal 
groups, and marine eco-tour operators. 

Specific 
personal 

communications 
are listed in 

Section 21.15 
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21.5 EXISTING CONDITIONS 

This section describes the existing conditions of marine commercial use. Information in this 

section provides contextual information at the RAA level and more detailed descriptions for 

applicable uses and activities in the LAA.  

Roberts Bank has undergone considerable development since the 1950s, which has changed 

the economic as well as the physical character of the area. The first development near 

Roberts Bank occurred in 1958 with the construction of the B.C. Ferries Terminal, when 

operations commenced in 1960. Due to increasing demand for ferry services, the terminal 

was later expanded between 1991 and 1995 (PMV 2005). Port development at Roberts Bank 

dates back to the late 1960s, when Roberts Bank was selected by the National Harbours 

Board for the development of a coal terminal. Construction of the Roberts Bank Coal Port 

facility (now known as Westshore Terminals) began in 1968 with operations commencing in 

1970. An expansion to Westshore Terminals was completed in 1984, increasing the terminal 

footprint from its original 20 ha to 50 ha. As part of this expansion, an additional 65 ha of 

land was constructed that was eventually developed into the Deltaport Container Terminal 

in 1994. The Deltaport Container Terminal started operations in 1997 (PMV 2005). The most 

recent land development at Deltaport Container Terminal was the Deltaport Third 

Berth Project (DP3), which began construction in 2007 and was completed in 2010 

(PMV 2008, 2014).  

The existing conditions as described in this section implicitly reflect the cumulative effects of 

these developments to date with respect to the indicators for the various sub-components.  

21.5.1 Commercial Fish and Seafood Harvesting 

The Project is located south of the mouth of the Fraser River. Steveston Harbour, to the 

north of the Project, is home to more than 350 commercial fishing vessels, and is the 

largest commercial fishing harbour in Canada. Between 30 and 65 million pounds 

(13.6 million kg to 29.5 million kg) of fish and seafood are unloaded at Steveston annually 

(Richmond Review n.d.). 

21.5.1.1 Seafood Harvesting 

Harvesting of Dungeness crab is the focus of commercial seafood harvesting in the LAA. 

Dungeness crab is the most important species of commercially harvested crab in B.C. and is 

the target of a competitive commercial fishery (DFO 2010). Fisheries and Oceans Canada 

manages commercial crab harvesting on an area basis, and specifies limits on the harvest 
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season, traps per vessel and management area, trap hauls, and sex and size of crabs. 

Licences are based on vessel and management area; only one licence per vessel is 

permitted. There is no limit on annual harvest volume by either licence or crab management 

area (see Section 16.0 Ongoing Productivity of Commercial, Recreational, and 

Aboriginal Fisheries for further information on regulation of commercial crab harvesting).  

More than 90% of the harvest-eligible population of Dungeness crabs in the Roberts Bank 

and Boundary Bay areas is landed on an annual basis (Zhang et al. 2002). This high capture 

rate of the harvest-eligible population in the Roberts Bank area means that harvest 

quantities are closely tied to the area’s Dungeness crab annual productivity and population.2 

This species is intensively harvested in the LAA over approximately six weeks at the start of 

the DFO-regulated opening in mid-June, after which harvest levels remain low until the 

season ends in late November. 3  The marine seafood LAA lies fully within DFO’s Crab 

Management Area I, and is the primary location for harvesting Dungeness crab within DFO’s 

Crab Management Area I. Other harvesting locations identified in Crab Management Area I 

include the marine waters between the Fraser River in Richmond and Point Grey in 

Vancouver and English Bay (Crab Area I Representatives 2014).  

Commercial crab harvesting in the LAA was concentrated along the Canadian side of the 

Canada-U.S. border from Point Roberts to a point approximately 10 km to the west prior to 

the January 1, 2009 institution of the navigational closure in the Roberts Bank area. 

With the introduction of this navigational closure, most commercial crab harvesting in the 

LAA re-located to the open (for crab harvesting) area along the western boundary of the 

navigational closure. This area is a main focus of harvesting today, along with the Roberts 

Bank outer slope (which extends from the Project site in a northwest direction for 

approximately 6.0 km at depths between 15 m and 40 m); the open area near the eastern 

boundary of the navigational closure; and the area to the west of the navigational closure 

on the Canadian side of the Canada-U.S.A. border (at depths of approximately 100 m) 

(see Figure 21-6). 

                                          
2  Researchers have observed that Dungeness crab reproduction in B.C. areas, which are intensively harvested 

(such as Crab Management Area I), is sustained by male crabs that are under the size limit of 165 mm width 

to be legally harvested (Philips and Zhang 2004). The B.C. commercial crab fishery has been managed for 

several decades with this size limit (and its imperial measure equivalent of 6½ inches).  
3  The seasonal closure in Crab Management Area I allows for population recovery and is an effective 

conservation method as crab harvesting is stopped several months before the annual moult and closed 

through the soft-shell period (when crabs would be vulnerable for approximately a one-month period to 

mortality or injury in traps) (Philips and Zhang 2004).  



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-16 

Crab Management Area I currently has 32 crab licences, all of which are fished on an annual 

basis, and it accounts for approximately 15% of licensees in B.C. 4  The adjacent Crab 

Management Area J has 20 licences, representing 9% of B.C. licensees. Crab licence holders 

are periodically allowed by DFO to re-select their management area.5 This management 

measure allows crab licence holders to adjust to area-based shifts in crab population 

numbers, but as a consequence there are fluctuations every few years in the number of 

licences by management area. For example, the number of licences in Crab Management 

Area I peaked at 51 in the 2010 to 2012 period (over 20% of all B.C. crab licences). In 

comparison, there has been less fluctuation in the number of licences in Crab Management 

Area J; its peak was 22 licences between 2006 and 2008 (DFO 2014b).  

Crab Management Area A (Prince Rupert and Haida Gwaii areas) generally dominates the 

crab catch in B.C., and between 2004 and 2008 it contributed 32.0% to 76.0% of total crab 

landings coast-wide (DFO 2010, 2014b). Over the same time period, Crab Management 

Area I contributed between 5.5% and 30.0% of total crab landings coast-wide. Crab 

Management Area A accounted for 62.3% of all crab harvested in B.C. on average between 

2004 and 2008, followed by Crab Management Area I with 12.1% (DFO 2010).  

The recorded catch for DFO sub-areas 29-6, 29-7, and 29-9 represents the harvest in the 

LAA (i.e., Roberts Bank area). The combined catch in these three sub-areas totalled 

approximately 3,530 tonnes between 2003 and 2013, or 5.7% of the total coast-wide catch 

over the same period (61,581 tonnes). In 2006, the harvest in DFO sub-areas 29-6, 29-7, 

and 29-9 peaked at 13.5% of the coast-wide catch, but was as low as 1.9% in 2003 and 

amounted to 4.2% of the B.C. total in 2013 (DFO 2014c).  

Fisheries and Oceans Canada data confirm that crab harvesting in the LAA (and within Crab 

Management Area I) is concentrated in sub-area 29-6, with this area accounting for 

approximately 83.3% of the LAA harvest and 36.0% of the Area I harvest between 2003 

and 2013. Over the same time period, the harvest in sub-area 29-6 was comparable with 

that of sub-area 29-8 (which overlaps with Crab Management Area J, i.e., the Boundary Bay 

area) (DFO 2014c).  

                                          
4  There are seven crab management areas in the province; as of 2013 there was a total of 221 DFO-issued crab 

licenses. Crab Management Area J is adjacent to Crab Management Area I and has 20 crab licenses.  
5  2016 is the next year when DFO is expected to allow crab licensees to switch their licenses and harvesting 

activities to another crab management area.  
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Between 2011 and 2013, there was a steep decline in the harvest of sub-area 29-6 from 

222,019 kg to 112,035 kg (–49.5%). The Dungeness crab harvest in sub-area 29-6 reflects 

the large cyclical swings in populations of this species along the western North American 

coast (Kashef 2014, O’Malley and Roegner 2014). Three- to four-year periods of higher 

population abundance are often followed by multi-year periods of lower population 

abundance. Certain marine environmental conditions are thought to be the main factors 

influencing these internal population cycles (Shanks 2013, DFO 2014b, O’Malley and 

Roegner 2014).6  

Reflecting this crab population cycle, the harvest from Roberts Bank grew from less than 

70,000 kg in 2003 to over 500,000 kg in 2007 (633.6%), with an increase of over 130,000 

kg between 2003 and 2004 (189.2%) and another 330,000 kg between 2005 and 2006 

(206.0%). After 2007, harvest levels in sub-area 29-6 started to decline, with a 

considerable drop of over 185,000 kg between 2009 and 2010 (–48.1%) (DFO 2014c).  

The spike in crab harvest between 2005 and 2006 in sub-area 29-6 coincided with the 

number of crab licences in Crab Management Area I increasing from 36 to 41. There was 

another rise in crab licenses from 41 to 51 in Crab Management Area I in 2010 despite the 

area’s harvest starting to decline in 2007. The subsequent reduction in crab licences in Crab 

Management Area I in 2013 was likely in response to the area’s harvest decline of the 

previous few years.  

The harvest in sub-area 29-8 (Crab Management Area J) in Boundary Bay has been more 

stable over time by comparison to the sub-area 29-6 harvest, typically coming in at 

between 200,000 kg and 300,000 kg per year, but still reflecting large swings in the 

harvest-eligible crab population over a 3- to 4-year cycle (DFO 2014c). 

                                          
6
  The variability emerges from certain environmental conditions that occur over a broad geographical area 

rather than through Roberts Bank conditions only. Local crab populations (such as the population in the 

Roberts Bank area) are sustained by larvae originating from the local area and from larvae from other 

populations in a broader geographical area. A direct recruitment relationship within a local population or stock 

can be difficult to demonstrate as a result. The number of Dungeness crab larvae settling near shore is thought 

to correlate with the timing of the spring transition, i.e. the time when lower productivity wintertime ocean 

conditions off the coast shift to higher-productivity summertime ocean conditions. It has been reported that an 

early spring transition results in greater numbers of Dungeness crab larvae settling and, four years later, more 

adult crabs available for harvest, i.e. more larvae leads to more harvestable crabs. Changes in climatic 

conditions alter the timing of the spring transition and therefore affect Dungeness crab larvae numbers 

(Shanks 2013). 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-18 

The navigational closure at Roberts Bank came into effect at the beginning of 2009, and the 

2009 crab harvest in sub-area 29-6 fell by 12,884 kg over the 2008 level (‒3.2%) but the 

harvest had also declined in this sub-area in 2008 over 2007. No harvest was reported in 

2007 and 2008 in sub-area 29-7, which coincides with the construction of DP3 (DFO 2014c). 

It is reported that during intense periods of work on the DP3 project, such as dredging, the 

construction area was closed to crab harvesting (Desjardin 2014). No mitigation was 

recommended for commercial crab harvesting in the EA of the DP3 project (Vancouver Port 

Authority 2005). A navigational closure was not assessed as part of that project.  

Approximately 19 crab vessels per year on average over the 2003 and 2013 period were 

recorded as harvesting in sub-area 29-6, compared to 3.4 vessels in sub-area 29-7 and 

6.5 vessels in sub-area 29-9. Between 2006 and 2012, when the number of licences in Crab 

Management Area I was above 40, between 19 to 28 vessels were recorded using sub-area 

29-6. The number of vessels in sub-area 29-6 peaked in 2010 and 2011, with 28 and 

27 vessels respectively. With the exception of sub-area 29-8 (Crab Management Area J), 

however, the number of vessels recorded as active in each sub-area in the LAA and RAA 

declined between 2012 and 2013. In particular, sub-area 29-6 saw a decline from 

21 vessels in 2012 to 14 vessels in 2013, the lowest number of vessels since 2005 (DFO 

2014c). The drop in the number of vessels using the sub-area 29-6 corresponds to the Crab 

Management Area re-selection that occurred in 2013, which resulted in a decline in the total 

number of licensed vessels using Crab Management Area I. 

Recorded harvest on a per-vessel basis in sub-area 29-6 reflects the same trends as the 

total harvest levels, with harvest per vessel increasing from 11,473 kg per vessel in 2005 to 

25,871 kg per vessel in 2006 (125.5%). From 2006 to 2009, harvest per vessel declined to 

19,374 kg (25.1%), but between 2009 and 2010 it dropped by over 12,000 kg to 7,187 kg 

(62.9%). The harvest per vessel in 2010 was the lowest recorded between 2003 and 2013. 

Between 2011 and 2013, the harvest per vessel has fluctuated between 8,003 kg and 

8,592 kg. Although crab populations are cyclical, the current period of decline since the 

2007 peak is a B.C. coast-wide phenomenon and is a relatively long uninterrupted 

down period. 

Between 2003 and 2013, the average value of Dungeness crab harvested in sub-areas 29-6, 

29-7, and 29-9 was $1.7 million per year. The peak value year was 2007, at $2.7 million. 

During this same period, the value of Dungeness crab harvested in PFMA 29 averaged 

$6.3 million per year. The value of the Dungeness crab fishery has approximately doubled in 

PFMA 29 over this timeframe, reaching a peak in 2009 at over $7.0 million (DFO 2014d).  



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-19 

The average price for Dungeness crab in B.C. has increased from $6.22 per kg in 2006 to 

$10.92 per kg in 2013 (DFO 2014d). Recent price increases for Dungeness crab in B.C. have 

been driven by demand in Asia (Hamilton 2014). The preliminary estimate of the 2012 

coast-wide reported commercial landed value for crab is $30.9 million, down from 

$31.2 million in 2011. While the harvest of Dungeness crabs has generally declined over the 

past five years in B.C., overall values have been partially buoyed by increases in the 

average price per kilogram (DFO 2014b).  

Although there are both domestic and export markets for Dungeness crab, the fishery relies 

primarily on exports; the U.S.A. is the primary market, accounting for an average of 64% of 

the fishery’s export value between 2004 and 2008. Live crab dominates export sales, an 

average of 87% of total export volume (DFO 2010). Crabs harvested in the LAA are 

primarily offloaded at Steveston and transported by truck to facilities located near 

Vancouver airport, from which most crabs are exported overseas (Crab Area I 

Representatives 2014). Trend data for the crab harvest in the LAA and RAA over the 2003 

to 2013 period are presented in Appendix 21-A Fisheries and Oceans Canada Crab 

Licence and Harvest Data.  

Contamination risk for crabs associated with historic coal dust releases is of concern to local 

commercial harvesters due to potential effects on commercial revenues. To address these 

concerns, PMV analysed contaminant levels in Dungeness crabs and calculated associated 

human consumption risks. Results indicate that most coal indicator elements in Dungeness 

tissue were below established thresholds, with the exception of arsenic. Only very small 

portions of arsenic in marine crustaceans and bivalves occurs in inorganic forms that relate 

to cancer and other health effects; a quantitative human health risk assessment for arsenic 

concluded acceptably low consumption risks, even when assuming (in a precautionary 

approach) all arsenic in muscle tissue is bioavailable and in toxic form (see Section 12.0 

Marine Invertebrates). Please refer to Section 27.0 Human Health for more 

information on consumption risks associated with Dungeness crab.  

Commercial crab harvesting has been occurring intensively in the vicinity of the existing 

Roberts Bank terminals and B.C. Ferries Terminal without any noted quality perception 

effects on price and revenue, which reflects the scientifically confirmed and accepted low 

risks associated with consumption of crabs from this area.  
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Navigational issues for commercial crab harvesters in the Roberts Bank area include natural 

hazards such as high exposure to wind, waves, swells, and currents, as well as the 

proximity of traffic lanes used by large vessels, the international boundary, and ferry traffic 

(PMV Representatives 2014). In 2012 B.C. Ferries generated 14,548 vessel movements 

through the LAA, for a total of 280 movements per week. In addition to this, Deltaport 

Terminal generated 538 container ship movements and Westshore Terminals generated 

540 bulk carrier movements, for an average of approximately 20 vessel movements per 

week at these two terminals (see Section 4.0 Project Description). When arriving 

at Roberts Bank terminals, vessels proceed up the vessel traffic lanes to the northwest of 

the terminals, and then turn and move the vessel into position for berthing 

(see Appendix 30-A Marine Vessel Incidence Prediction Inputs to the Quantitative 

Risk Assessment). During this process, vessels typically traverse across the western 

boundary of the navigational closure (BC Coast Pilots Representatives 2014). If a container 

ship or bulk carrier vessel is approaching while a crab harvester is setting traps, then the 

crab harvesting vessel is required to move out of the larger vessel’s path. 7  While the 

navigational closure prevents commercial crab harvesting within an area of 714.7 ha 

immediately around Roberts Bank terminals, all vessel traffic is permitted to traverse 

through the area (including commercial crab harvesters). 

There were no prawn and shrimp harvests reported in the LAA between 2001 and 2011, 

with the exception of approximately 50 kg of shrimp harvested by trawl in sub-area 29-6 in 

2001. A consistent harvest for both trap and trawl gear fisheries was reported for sub-area 

29-3, while more sporadic harvesting was reported in sub-area 29-4, both of which partially 

overlap the RAA (DFO 2014c).  

The commercial prawn trap fishery starts no earlier than May and generally runs until the 

end of June. There are 250 licences for the commercial prawn trap fishery in B.C. and 

licence holders can harvest in any eligible area, i.e., there is no area management of 

licensees in this fishery (DFO 2014e). Although there are 242 shrimp trawl licences in B.C., 

as of 2012 only 50 vessels participated due to poor profitability. The shrimp trawl fishery 

opens coast-wide June 1, but may open earlier in selected areas starting April 1 

(DFO 2013b).  

                                          
7
  Under the Collision Regulations of the Canada Shipping Act, 2001, vessels of less than 20 metres (m) in length 

or vessels engaged in fishing are not to impede the passage of a power-driven vessel travelling within a traffic 

lane.  
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21.5.1.2 Marine Fish Harvesting 

The salmon harvest in the LAA is based upon salmon returning for spawning to the Fraser 

River via the Strait of Georgia, Canoe Passage, and the river’s South Arm. Sockeye salmon 

is the main species harvested in the LAA, and catch levels vary from year to year due to the 

species’ spawning and growth cycles and other factors (DFO 2014f).  

Three salmon fishing gear types ‒ seine net, gillnet and troll ‒ are employed in the LAA and 

each gear type is subject to a different licensing system and management area. The LAA is 

located within Salmon Gillnet Management Area E, Salmon Seine Management Area B, and 

Salmon Troll Management Area H, all of which are large geographic areas that overlap with 

the LAA and RAA.  

Salmon fishers are not affected by the navigational closure in the Roberts Bank area that 

applies to commercial harvesting of crab; they can harvest throughout the Roberts Bank 

area subject to compliance with the Collision Regulations of the Canada Shipping Act, 2001. 

Salmon Gillnet Management Area E has 392 licences, followed by Salmon Seine 

Management Area B with 168 licences, and Salmon Troll Management Area H with 

77 licences (DFO 2013c, d, e). Salmon Seine Management Area B operates under a 

transferable quota system, while Salmon Gillnet Management Area E and Salmon Troll 

Management Area H are competitive fisheries, in which the overall harvest is primarily 

controlled through short openings8 (Nelson 2013). In PFMA 29, over the 2002 to 2012 

period, between 94 and 417 gillnet vessels were recorded in a given year, followed by 

between 0 and 39 seine net vessels and between 1 and 18 troll vessels (DFO 2014d).  

In the LAA, sockeye and chum salmon are primarily caught using gillnet gear, while seine 

net vessels target pink salmon (DFO 2014c, Salmon Seine Net Area B Representative 2014). 

Sockeye salmon comprised 80.0% of the total salmon harvest between 2002 and 2012 

in PFMA 29 (which overlaps the LAA), followed by pink salmon at 10.3% and chum salmon 

at 7.6%.9  

                                          
8  See Section 16.0 Ongoing Productivity of Commercial, Recreational, and Aboriginal Fisheries for an 

overview of salmon harvesting regulation. 
9  Salmon logbook harvest data are not available by sub-area. 
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The Fraser River-based sockeye salmon fishery has experienced significant swings in annual 

harvests in recent decades, including the collapse of sockeye stocks between 2007 and 

2009, followed by a strong rebound in 2010. The peak salmon harvest in PFMA 29 was 

3.4 million pieces in 2010, compared to 44,318 pieces in 2007 and 57,469 pieces in 2008, 

the majority of which was caught as part of a test fishery.10 However, 2012 had the lowest 

harvest recorded at 18,612 pieces, all of which were caught under the test fishery. Peak 

harvest years reflect strong sockeye salmon runs, while pink and chum salmon harvests 

make up a greater proportion of the harvest in weak years.  

Salmon harvesting by gillnet was identified as occurring in the LAA, extending from the U.S. 

border and the Project site northward to the deeper waters off Sturgeon Bank (Salmon 

Gillnet Area E Representative 2014, Salmon Seine Net Area B Representative 2014). The 

Fraser River is the primary harvesting area in Salmon Gillnet Management Area E, and 

fishing activity was identified as focused in-river and at the mouth of the Fraser River’s 

South Arm, particularly in and near Canoe Passage (DFO Representatives 2014a, Salmon 

Gillnet Area E Representative 2014, Salmon Seine Net Area B Representative 2014).  

The Roberts Bank area used to be more heavily harvested prior to 2006. At that time, DFO 

introduced new regulations preventing the use of 200-fathom nets. Roberts Bank cannot be 

fished efficiently using shorter nets, and the regulatory change resulted in a shift of fishing 

activity from Roberts Bank toward the river (Salmon Gillnet Area E Representative 2014).  

Harvesting activity in the salmon fishery is relatively short from a temporal perspective; 

gillnet openings typically last between 12 and 24 hours, and harvesting will occur during the 

night (Salmon Gillnet Area E Representative 2014). The number of gillnet openings in a 

given year varies, with as many as 10 openings occurring during a dominant salmon cycle 

year 11. In other years, between two and four openings per year are more typical (Salmon 

Gillnet Area E Representative 2014). 

Over the 2002 to 2012 period, only one salmon gillnet vessel was reported in sub-areas 

29-6 and 29-7, and this was only reported for years 2003, 2006, and 200712. In sub-area 

29-9, between seven and eight vessels were consistently reported prior to 2005, after which 

only between zero and three were recorded. Salmon gillnet vessels were more consistently 

                                          
10  Test fisheries are a program to calculate how many salmon return to a river each year and are used to 

determine how many fish can be caught (Hume 2011). 
11  Refers to the year in the four-year cycle wherein the run size is persistently larger than the other cycle years. 
12  Vessel count data derived from Vessel Registration Number information collected through fish slips. 
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reported in sub-areas 29-13 and 29-14 (in-river), with only two years in which no vessels 

were recorded. The number of vessels recorded has varied substantially in recent years, 

with eight vessels in sub-area 29-13 and 11 in sub-area 29-14 in 2011, but only one vessel 

each in 2012 (DFO 2014d). With a total of 392 licences, the reported gillnet salmon 

harvesting in the LAA is a small proportion of total Salmon Gillnet Management Area E 

activity. These results reflect both general trends in salmon runs and perceptions by fishers 

about salmon harvesting opportunities in the vicinity of Roberts Bank versus opportunities 

elsewhere in their licence area as they have the right under their licences to fish within a 

large geographic area.  

The LAA is also fished by Seine Net Area B licensees. Seine net harvesting takes place 

directly in front of Westshore Terminals and near the U.S.A. border (Salmon Seine Net Area 

B Representative 2014). The Roberts Bank area, including the LAA, is used as an alternate 

area if there are by-catch issues13 or a lack of salmon coming from the northeast and 

southwest Vancouver Island (Salmon Seine Net Area B Representative 2014). Harvesting by 

seine vessels in sub-areas 29-6 and 29-7 (which overlap with the LAA) has been increasing 

over the past 10 years, and occurred on an annual basis over the last four recorded years 

(Salmon Seine Net Area B Representative 2014). Between 2002 and 2012, however, seine 

net vessels were only recorded in sub-areas 29-6 and 29-7 in 2011 (DFO 2014d). Pacific 

Fisheries Management Area 12 and PFMA 13 were identified as the main harvesting areas 

within Seine Net Management Area B (and both are outside of the RAA) (Salmon Seine Net 

Area B Representative 2014).  

Salmon harvesting by troll gear equipped and licensed vessels is very low compared to 

harvesting by gillnet and seine net vessels in PFMA 29, typically accounting for no more 

than 3.0% of the total harvest (DFO 2014c). Troll vessels seek salmon in the deeper waters 

of PFMA 29, which are outside of the LAA and RAA (DFO Representatives 2014a, Salmon 

Seine Net Area B Representative 2014).  

Data on the value of the salmon harvest is poorly reported by sub-area. For sub-areas 29-6 

and 29-7, which overlap the LAA, a combined value of approximately $620,000 for the 

salmon catch was recorded in 2011, but no other values were recorded between 2002 and 

2012. Several years of salmon harvest value data were reported for sub-area 29-9, with a 

high of approximately $118,000 reported in 2002, but after 2004 the recorded values 

                                          
13  By-catch is non-targeted marine fish or invertebrates that are unintentionally caught while harvesting targeted 

species, sizes, ages, and gender.  
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ranged between $10,000 and $14,000. Between 2002 and 2012, the salmon harvest in 

PFMA 29 had an average value of $4.5 million per year. The highest recorded value in one 

year was $18.1 million in 2010 when the sockeye salmon run peaked, but PFMA 29’s 

harvest value has also been very low: $256,000 in 2007, for example (DFO 2014d). Salmon 

harvesting data are presented in Appendix 21-B Fisheries and Oceans Canada Salmon 

Licence and Harvest Data. 

Commercial salmon harvesters are anticipated to face similar navigation challenges as those 

outlined for crab harvesters (see Section 21.5.1.1). Ensuring that salmon harvesting does 

not occur on the U.S. side of the border was identified as a challenge when harvesting in 

this area, particularly during low-tide (Salmon Gillnet Area E Representative 2014). 

Seven distinct commercial groundfish fisheries and associated DFO management areas 

occur in B.C.: groundfish trawl, halibut, sablefish, inside rockfish, outside rockfish, lingcod, 

and dogfish. Although interviews identified that recreational groundfish fishing occurs in the 

LAA, no commercial fishing for groundfish was identified in the LAA.  

There are approximately 300 active commercial groundfish vessels in B.C. (DFO 2014g). 

Groundfish trawl vessels have been recorded sporadically in sub-areas 29-6 and 29-9 

(typically one or two), but much higher and consistent numbers were reported in sub-areas 

29-3 and 29-4 (between four and 12), which are located on the northern edge of the RAA 

(DFO 2014d). As a result, harvesting activity for groundfish occurring in 29-6 and 29-9 is 

presumed to occur outside of the LAA.  

21.5.2  Aboriginal Commercial Fishing and Seafood Harvesting 

21.5.2.1 Seafood Harvesting 

Six (of the 32) licences in Crab Management Area I are held by First Nations, and with the 

exception of Tsawwassen First Nation, they are all designated communal commercial (F) 

licences. In Crab Management Area I, two crab licenses are held by Tsawwassen First 

Nation: one by Salish Seas Limited Partnership (LP)14, two by Tsleil-Waututh First Nation, 

and one by Malahat First Nation (DFO 2014b). There is currently no commercial or economic 

                                          
14  

Salish Seas LP is an equal partnership between the Tsleil-Waututh, Musqueam, and Sliammon First Nations. 

Limited partnerships and corporations cannot hold a commercial communal licence. Salish Seas therefore 

created the Salish Seas Fishing Association. This non-profit society holds the commercial communal licences 

and the Society transfers the licences to the LP for commercial use. Salish Seas is currently in its third year of 

operation and follows a community lease business model. For each licence, a competitive request for proposal 

(RFP) is sent out to the three partnering Nation communities. Only Nation Members are eligible to submit a 

proposal (Tsleil-Waututh Nation Representatives 2014). 
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opportunity crab harvesting allocation under the Tsawwassen First Nation Final Agreement, 

Tsawwassen First Nation Harvest Agreement, or under the MFN’s comprehensive fisheries 

agreement. There are currently no communal commercial licences in Crab Management 

Area J. Economic opportunity harvesting in Crab Management Area J has not been 

identified, based on information received to date from Aboriginal groups. 

Tsawwassen First Nation identified the Project site as an important area for harvesting crabs 

for commercial purposes (TFN Representatives 2014). Commercial crab harvesting data that 

are specific to the communal commercial licences are not publicly available, but the activity 

of these licensees forms part of the data for the overall Crab Management Area I harvesting 

activity laid out in Section 21.5.1.1.  

Further information on fish and seafood harvesting for FSC and domestic purposes by 

Aboriginal groups is provided in Section 32.0 Potential or Established Aboriginal and 

Treaty Rights and Related Interests. 

21.5.2.2 Marine Fish Harvesting 

Tsawwassen First Nation has four commercial licences in Salmon Gillnet Management Area E 

and seven Aboriginal groups hold communal commercial licenses within Salmon Gillnet 

Management Area E. The Sechelt Indian Band holds six communal commercial licences; 

Hul’q’umi’num Fisheries LP (Lyackson, Stz'uminus, Halalt, Penelakut, and Lake Cowichan 

First Nations) holds five licences; Tsleil-Waututh First Nation has two licences; and one 

licence each is held by the Cowichan Tribes, Nuu-Chah-Nulth Tribal Council, Snuneymuxw 

First Nation, and Tseycum First Nation.15  

Neither the MFN nor Salish Seas LP hold commercial salmon licences in Salmon Gillnet 

Management Area E, but Salish Seas LP is interested in purchasing up to five salmon gillnet 

licences for Salmon Gillnet Management Areas E and D (Tsleil-Waututh Nation 

Representatives 2014). Tsawwassen First Nation is currently pursuing the purchase of four 

additional salmon commercial licences (TFN 2014). 

                                          
15  There are 14 communal commercial licences in Seine Net Management Area B, of which three belong to the 

A-Tlegay Fisheries Society (Wei Wai Kum, K’omox First Nation: We Wai Kum First Nation; Kwiakah First 

Nation, and Tlowitsis First Nation); two belong to Cowichan Tribes, two belong to Gwa'sala-'Nakwaxda'xw Band 

Council, and one each belongs to the Heiltsuk Tribal Council, Kitasoo Band Council, Kwakiutl First Nation, 

Malahat First Nation, Namgis First Nation, Nuu-Chah-Nulth Tribal Council, and Tseycum First Nation. 
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In addition to its commercial salmon licences, TFN was allocated a commercial salmon catch 

under the Tsawwassen Harvest Agreement. Tsawwassen First Nation is guaranteed 0.78% 

of the Canadian Total Allowable Catch for Fraser River sockeye salmon, 0.78% for Fraser 

River pink salmon, and 3.27% of the Terminal Commercial Catch for Fraser River chum 

salmon16 (Government of Canada et al. 2010). Fisheries and Oceans Canada issues licences 

annually to TFN for its agreement allocation of sockeye and chum, and in odd years for pink 

salmon.17 Harvesting under this agreement is spatially limited to the Tsawwassen Fishing 

Area, which includes the LAA, as well as the Fraser River up to Port Mann Bridge, most 

of Boundary Bay, and part of Sturgeon Bank (see Figure 21-7) (Government of Canada 

et al. 2010).  

The MFN has an economic opportunity fishery via a communal licence issued by DFO under 

its comprehensive fisheries agreement for Fraser River sockeye salmon, Fraser River pink 

salmon, and Fraser River chum salmon (Government of Canada and MFN 2013). The 

authorised fishing area is defined in the communal licence, but may include areas from the 

southern end of Bowen Island to the LAA, as well as the Fraser River up to the Port Mann 

Bridge (Figure 21-7) (Government of Canada and MFN 2013). Tsawwassen First Nation 

and MFN focus their salmon harvesting in Canoe Passage under their communal commercial 

and economic opportunity licences (DFO Representatives 2014a, TFN Representatives 

2014). Commercial salmon harvesting data specific to communal commercial licence 

harvesting are unavailable, but are captured as part of the data on the larger commercial 

salmon fishery, which is discussed in Section 21.5.2.1.  

The quantity of salmon harvested and sold by TFN through its treaty varies across years and 

reflects the trend in the overall salmon fishery because TFN’s allocation is based on total 

allowable catch by species (see Appendix 21-C Tsawwassen Harvest Agreement 

Harvest Data: Table 21-C1). In 2010, TFN sold close to 71,500 pieces of sockeye, but their 

total sales fell to approximately 48,200 pieces of sockeye, pink, and chum in 2011 and to 

only 171 pieces of chum in 2012. Most salmon harvested under TFN treaty commercial 

allocation was sold, with some small portions kept for domestic purposes. In 2012, TFN 

was unable to harvest a portion of its Canadian total allowable catch, and this remaining 

chum salmon allocation was transferred to Stó:lō Nation (LGL Limited and Tsawwassen 

Fisheries Department 2010, 2011, 2012, 2013). TFN salmon harvest data are shown in 

Appendix 21-C.  

                                          
16  The terminal commercial catch for Fraser River chum salmon means the amount of Fraser River chum salmon 

that are available for harvest for commercial, experimental, and demonstration fisheries in PFMA 29 and within 

the Fraser River, but excludes test fisheries and FSC fisheries. 
17

  The two-year life cycle of the Pink Salmon results in fish only returning in large numbers to the Fraser River in 

odd years (i.e. 2011, 2013). 
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The amount of salmon harvested as part of the economic opportunity fishery of the MFN is 

apportioned from the FSC allotment, and the amount transferred is decided upon by the 

MFN. The MFN may decide not to conduct harvesting under the economic opportunity 

fishery in years of weak salmon runs, preferring instead to use it for FSC purposes 

exclusively (MFN Representative 2014). No data on fish harvested and sold under the 

economic opportunity fishery of the MFN are publicly available.  

Further information on FSC fish and seafood harvesting and the economic opportunity 

fishery is provided in Section 32.0 Potential or Established Aboriginal and Treaty 

Rights and Related Interests. 

21.5.3 Guided Sport Fishing  

Salmon is the key targeted species for guided sport fishing in the Lower Mainland, with 

the peak season occurring June through September depending on salmon runs. Mid-July to 

mid-September is the busiest period, especially early August when the Fraser River sockeye 

salmon runs peak (Sport Fishing Institute of B.C. Representative 2014).  

While the Fraser River is identified as a destination sport fishery, the area around Roberts 

Bank is considered a secondary location (Sport Fishing Business Representative 2014). 

Guided sport fishing is reported to occur at the mouth of the Fraser River when strong 

sockeye salmon runs occur, but in general, Roberts Bank is not visited by guided fishing 

operators (Hunting and Fishing Representative 2014).18  

The closest guided fishing operator to the Project is Steveston Seabreeze Adventures, which 

is based at Steveston Harbour. This company’s fishing boat can accommodate a group of 

seven or less. Targeted species include salmon, lingcod, herring, sturgeon, red snapper, 

rock cod, and long jaw (Steveston Seabreeze Adventures 2013). An estimated 20 charter 

tours are undertaken annually on average by Steveston Seabreeze Adventures (Steveston 

Seabreeze Adventures 2014a). The company’s guided fishing activities primarily occur in the 

Gulf Islands, but its guides will set crab traps in the shallow area near the mouth of the 

Fraser River in the LAA in order to provide crabs to clients at the end of a salmon fishing 

trip. Providing crabs to clients as part of the salmon fishing experience offers a value-added 

opportunity for B.C. guides (Sport Fishing Institute of B.C. Representative 2014).  

                                          
18

  No harvesting data for guided fishing are available so interview-based information was relied upon to describe 

existing conditions for guided sport fishing in the LAA. 
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STS Guiding Services, which keeps its boats moored near the Delta Airport Hotel, advertises 

saltwater fishing in Vancouver Harbour, around the North Shore of Vancouver, Bowen Island 

and Howe Sound, and the Gulf Islands, as well as freshwater salmon and sturgeon fishing in 

the Fraser River (STS Guiding Service 2013a, b). All other guiding operations identified 

as within the Metro Vancouver area are based in either the Fraser Valley, Vancouver, or 

Horseshoe Bay. 

21.5.4 Marine-Based Tourism 

21.5.4.1 Whale Watching 

Southern resident killer whales are the primary focus of whale watching tours in the LAA; 

however, other species of interest for whale watching tours conducted in the LAA include 

humpback whales, grey whales, and minke whales, as well as harbour seals, elephant seals, 

Dall’s porpoise, harbour porpoise, California sea lions, Steller sea lions, bald eagles, 

common murres, rhinoceros auklets, and cormorants (Prince of Whales 2014).  

Haro Strait, the Gulf Islands, and the San Juan Islands are considered important places to 

watch SRKWs, and whale watching operations based in Greater Victoria, Greater Vancouver 

and Washington State conduct tours in these areas (DFO 2007, Prince of Whales 

Representative 2014, Steveston Seabreeze Adventures 2014a). From Victoria, whale 

watching tours also head west in the Strait of Juan de Fuca (Prince of Whales 

Representative 2014).  

Southern resident killer whales traverse the Strait of Georgia, and Fraser River salmon runs 

will draw SRKWs close to the Project area and the mouth of the Fraser River. Whale 

watching tours based out of Steveston and Vancouver occur near the Fraser River and the 

Project area when SRKWs are present, but whale watching operations based on 

Vancouver Island do not travel to this area (Prince of Whales Representative 2014, 

Steveston Seabreeze Adventures 2014a). A transient killer whale population can also be 

sighted year-round, but it is generally not possible to predict when and where sightings may 

occur (DFO 2007, Steveston Seabreeze Adventures 2014a).  

Between May and October, success rates (defined as percentage of trips that see whales) 

vary between 90% and 95%, but fall to between 50% and 75% in the winter months 

(Prince of Whales 2014, Steveston Seabreeze Adventures 2014b). In order to maintain high 

success rates, whale watching operators collaborate to locate whales (Prince of Whales 

Representative 2014). An indication of the relative importance of sightings to commercial 

success within this industry is that several tour operators guarantee whale sightings and will 

provide a free trip to clients if no whales are spotted during an excursion.  
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Generally, SRKWs are consistently sighted from April through November (Prince of Whales 

2014). June and August are peak months for SRKW sightings (Steveston Seabreeze 

Adventures 2014b). A high frequency of sightings of SRKWs in the Strait of Georgia was 

recorded in 2014 according to the PWWA; over the 73 days between June 1st and 

August 12th of this year, SRKWs were sighted on 66 days. Although the number of sightings 

has increased, the number of SRKW sightings is declining. Of the 66 days that they were 

sighted, there were 21 days with 20 or fewer whales, and 29 days with fewer than 

30 whales. Pacific Whale Watching Association members also sighted a record number of 

transient killer whales in 2014. In the 76 calendar days between June 1st and August 15th of 

2014, transient killer whales were sighted on at least 49 days (PWWA 2014). 

Humpback whale siting locations are also not predictable, but these whales traverse through 

the Strait of Juan de Fuca and the Strait of Georgia (Prince of Whales Representative 2014, 

Steveston Seabreeze Adventures 2014a). Humpback whale sightings have increased 

steadily over the past 10 years and sighting opportunities occur throughout the year, 

although the vast majority of sightings occur in August through to December (Prince of 

Whales 2012, 2014). Information on locations, seasonality, and feeding patterns of 

humpback whales is presented in Section 14.0 Marine Mammals. 

Grey whales occasionally appear throughout the year as they transit seasonally in spring 

and fall (Prince of Whales 2012, 2014). A small number of grey whales spend their summers 

in B.C., however, instead of travelling further north, referred to as the summer-resident 

grey whales (Vancouver Aquarium 2014). Both migrating and summer-resident grey 

whales can be seen from Pacific Rim National Park on Vancouver Island, although they have 

been spotted in Boundary Bay (Steveston Seabreeze Adventures 2014a, Vancouver 

Aquarium 2014).  

Minke whales have been reported west of Victoria, and infrequent sightings have been made 

near Canoe Passage (Prince of Whales Representative 2014, Steveston Seabreeze 

Adventures 2014a). 

The whale watching industry in B.C. is an important feature of the coastal B.C. tourism 

industry, and registered substantial growth in the two decades leading up to 2008 (DFO 

2007; Prince of Whales Representative 2014). It has been reported that while the B.C. 

whale watching industry experienced a decline in the number of clients in 2008 as a result 

of the global financial crisis, its activity level has returned to its pre-2008 peak (Prince of 

Whales Representative 2014).  
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The on-water experience and ability to view wild marine animals in their natural setting of 

whale watching is a strong contributor to the B.C. tourism brand, which has long been 

based on the overarching “Super, Natural BC” marketing campaign. The availability of whale 

watching experiences is a motivating factor for a segment of B.C.’s visitors and an 

important tourism product within the critical mass of tourism products, services, and 

infrastructure that comprises the Greater Vancouver and southern Vancouver Island tourism 

sectors. The iconic image of a killer whale is regularly featured in B.C. and regional tourism 

advertising. For example, Destination BC’s 100 BC Moments prominently featured a killer 

whale in a Toronto Star advertising campaign (Coughlan 2013). Locally, Tourism Richmond 

features its local whale watching opportunities, “BC whale watching from April to October is 

one of the top attractions of the Canadian West Coast” (Tourism Richmond 2014).  

Operators in B.C. and Washington State cross the border in search of whales (Prince of 

Whales Representative 2014). Reflecting the integrated nature of whale watching in 

southwestern B.C. and northwest Washington State, the Pacific Whale Watch Association 

(PWWA) represents 14 whale watching and ecotourism businesses in B.C. and 19 in 

Washington State (PWWA 2014). Eight PWWA members are based out of Victoria and 

Sidney, five are based in either Vancouver or Steveston, and one is based in Cowichan Bay. 

In Washington State, there are eight operators in Friday Harbour, four in Anacortes, two in 

Bellingham, two in Eastsound, and one each in Deer Harbor, Oak Harbor, and Port 

Townsend (PWWA n.d.).  

Pacific Whale Watch Association members conduct approximately 13,600 tours using 

86 vessels in an average year, for a total of 362,000 visitors. Over half of the tours 

conducted by PWWA members are delivered by B.C. operators (7,076), and the clientele of 

B.C. operators represent 47.7% of the total clients (172,709) of these operators. Pacific 

Whale Watching Association operators are estimated to conduct 412 tours each in a typical 

year, with an average of 10,970 clients per operator. The majority of PWWA clientele is 

from the U.S.A. (62%), followed by international visitors at 21%, and B.C. residents at 18% 

(Maroc Services Inc. 2014). 

During peak season, it is estimated that PWWA members employ a total of 483 full-time 

employees (252 in B.C.). This industry is composed of small businesses; the average gross 

revenue per PWWA member was $1,049,550 in B.C. and $694,857 in Washington State in 

2013. Total revenues of the industry in B.C. and Washington State surpassed $28.0 million 

in 2013. While final revenues for the 2014 whale watching season were not available for this 
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study, 2014 total gross revenues are anticipated to increase by approximately 8% over 

2013, to over $30 million. Operators from B.C. generated approximately half of total gross 

revenues of the PWWA in 2013 and 2014 (Maroc Services Inc. 2014).  

Vancouver Whale Watch and Steveston Seabreeze Adventures are based at Steveston 

Harbour. The latter offers whale watching tours from April 1st to October 31st. One whale 

watching tour per day is run between April and June, but this increases to two sailings 

between June and August, and then returns to one daily sailing between September and 

October (Steveston Seabreeze Adventures 2014c). Steveston Seabreeze Adventures 

operates three 40-foot, semi-covered vessels, each with a capacity of 23 passengers 

(Go Whale Watching Vancouver n.d.). Peak months for SRKW sightings for the company are 

between June and August, and humpbacks and transient killer whales are often spotted 

during the shoulder seasons (Steveston Seabreeze Adventures 2014b).  

Vancouver Whale Watch also operates from the beginning of April through to the end of 

October (Vancouver Whale Watch 2014a). During peak months, two trips are scheduled 

daily, but in spring and fall this is reduced to one trip per day (Vancouver Whale Watch 

2014b). The Vancouver Whale Watch fleet includes two zodiac vessels, with a capacity of 

47 and 45 passengers, respectively, as well as a 12-passenger open zodiac vessel 

(Vancouver Whale Watch 2014c). During peak season, this company employs 25 staff 

(Vancouver Whale Watch 2014a).  

Nine members of the PWWA operate year-round (four in B.C. and five in Washington State) 

(Maroc Services Inc. 2014, Prince of Whales Representative 2014).  

As with commercial fish and seafood harvesters, whale watching vessels are required 

to alter direction or speed if their course will conflict with that of a larger and less 

maneuverable vessel. Throughout the study area, large vessels primarily transit 

along established vessel traffic lanes under the management of the Canadian Coast 

Guard-operated Cooperative Vessel Traffic Service (Appendix 30-A Marine Vessel 

Incidence Prediction Inputs to the Quantitative Risk Assessment).  

21.5.4.2 Eco-Tours 

Steveston Seabreeze Adventures and Steveston EcoTours conduct hour-and-a-half-long 

tours focusing on California and Steller sea lions, which appear from April to May at the 

Sand Heads Light Station near the mouth of the Fraser River (Steveston EcoTours 2014, 

Steveston Seabreeze Adventures 2014d). In addition to the sea lion tours, a two-hour bird 
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watching tour is conducted by Steveston Seabreeze Adventures along the South Arm Fraser 

River coastline, and includes the George C. Reifel Migratory Bird Sanctuary situated on 

Westham Island (Steveston Seabreeze Adventures 2014d). Steveston Ecotours also offers 

the Fraser River Discovery Tour, which explores the channels of the Fraser River estuary, 

and includes the Ladner Houseboat Village, vessels moored at Britannia Shipyards, fish 

boats returning with their harvest, and Steveston's last working fish plant (Steveston 

EcoTours 2014).  

21.6  EXPECTED CONDITIONS  

Projects and activities underway during EIS preparation and expected to be completed by 

commencement of Project construction in 2018 are described in Section 3.4.3 

Geographical Setting, Projects Contributing to Expected Conditions. The only 

identified projects within the LAA are Westshore Terminals’ Terminal Infrastructure 

Reinvestment Project and the Deltaport Terminal, Road and Rail Improvement Project. 

These projects are not anticipated to directly create displacement effects as neither project 

will result in a marine footprint expansion.  

An estimated 313 bulk carriers will call per year at Westshore Terminals and 312 container 

ships will call per year at Deltaport Terminal by 2030, for a total of 1,250 movements 

per year (see Section 4.0 Project Description). Combined, there would be an increase of 

172 large vessel movements per year at Roberts Bank compared to 2012, or a total on 

average of 24 vessel movements per week. Vessel movements to and from the B.C. Ferries 

Terminal are not anticipated to change, and will remain at 14,548 movements per year. 

Other aspects of existing conditions may change by the time the Project starts construction 

and during its operational life, but it is not possible to predict with accuracy how these 

aspects will change over time. These conditions include the following: 

 Commercial fishing and seafood harvesting levels are cyclical, reflecting variability in 

species productivity and predation and climatic factors over time. 

 DFO has allowed crab license holders to periodically re-select their crab management 

area. The next re-selection opportunity established by DFO is expected to occur in 

2016 so the number of vessels commercially harvesting Dungeness crab in Crab 

Management Area I (and in the LAA) could increase or decrease at that time.  
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 Certain Aboriginal groups with interests in the LAA have indicated an intention to 

purchase more communal commercial licenses, particularly for harvesting crab and 

salmon (TFN 2014, Tsleil-Waututh Nation Representatives 2014). Tsawwassen First 

Nation intends to move two of its commercial crab licenses from other management 

areas to Crab Management Area I when the re-selection process occurs in 2016 (TFN 

and PMV 2014). While these changes would increase Aboriginal participation in the 

commercial fishery, the overall number of licenses issued by DFO is unlikely to 

increase as current DFO policy has communal commercial licenses replacing retired 

commercial licenses.  

 Tsawwassen First Nation’s current harvest agreement has a term of 25 years, which 

can be renewed in perpetuity, while MFN’s comprehensive fisheries agreements are 

negotiated annually. There is potential for harvest quantities and species set out 

under these agreements to change when renegotiated at later dates.  

 Tourism industry revenues are influenced by several general economic factors, 

including exchange rates, fuel costs, and economic conditions in the areas of origin 

of B.C. tourists. Annual fluctuations in marine-based tourism in the LAA are therefore 

expected to occur, although visitation and revenue growth in this segment is 

assumed to occur over the long run. 

21.7 FUTURE CONDITIONS WITH THE PROJECT - POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on marine 

commercial use in relation to the indicators listed in Table 21-2. Potential interactions 

between Project components and activities and marine commercial use during the 

construction and operation of the Project were identified through discussions with 

regulators, Aboriginal groups, and stakeholders, and through professional judgment, and 

are presented in Table 21-5 and Table 21-6, respectively.  

A preliminary evaluation of potential effects on marine commercial use associated with 

these Project-environment interactions is provided to focus the assessment on those 

interactions of greatest importance. An interaction is not carried forward for 

assessment that results in either no effect (those not listed in the table, but contained 

within Appendix 8-B Project Interaction Matrix) or a negligible effect.  

Negligible effects are those effects (before mitigation or after the implementation of 

established standard management practices (SMPs) or proven effective mitigation) that are 

so small they are neither detectable nor measureable and are not anticipated to influence 

the short- or long-term viability of the VC or a sub-component. Any SMPs or proven 

effective mitigation assumed to be implemented for effects to be reduced to a negligible 

level are described in Section 21.8. 
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There are four key pathways through which the Project may affect marine commercial use, 

which in turn could affect activity levels, harvest levels, and revenues: 

 Area use (direct effect) – The Project could result in displacement of one or more 

marine-based activities from a marine area; 

 Access (direct effect) – The Project could disrupt or temporarily limit or eliminate 

access to an area of marine-based activity and could interfere with harvesting 

equipment and navigation; 

 Resource availability and resource presence (indirect effect) – The Project could 

result in effects on harvest levels of commercial fishers and seafood harvesters and 

guided sport fishing charters as a result of Project-induced changes in populations of 

harvested marine species. In addition, client levels of whale watching and eco-tours 

may be affected if the Project results in changes to the populations of whales, other 

marine mammals, and birds;19 and 

 Quality of environmental setting (indirect effect) – Certain changes in environmental 

conditions (noise and visual resources) generated by the Project could affect the 

quality of the tourism experience and ultimately activity and revenue levels. 

These are the pathways along which the indicators are measured. Future conditions with the 

Project were compared against existing conditions, for the assessment of Project-related 

effects on each marine commercial use sub-component. However, in considering Project-

induced change with respect to the proposed navigational closure expansion, Project-

associated vessel traffic, marine fish, seafood, and waterfowl populations, noise and 

vibration, and visual resources, the applicable studies addressing these changes applied the 

following future conditions cases:  

 Area Use and Access –  

▫ Construction and Operation – Future conditions with the Project are considered 

for the proposed navigational closure expansion effect and for the vessel traffic 

effect on area use and access (as expressed in Appendix 4-D Roberts Bank 

Traffic Data Matrix); 

 Resource Availability and Presence –  

▫ Construction and operation – Future conditions with the Project are considered 

(based on EwE modelling approach and results as specified in Section 15.0 

Coastal Birds and Section 16.0 Ongoing Productivity of Commercial, 

Recreational, and Aboriginal Fisheries); and 

                                          
19  This reference to populations includes population numbers and distribution, i.e., locational presence of 

populations. 
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 Quality of Environmental Setting –  

▫ Construction – For consideration of noise effects on quality of environmental 

setting, expected conditions plus Project activities are considered (as expressed 

in Section 9.3.9 Noise and Vibration, Future Conditions with the Project), 

and 

▫ Operation: For consideration of noise effects on quality of environmental setting, 

expected conditions plus Project activities are considered (as expressed in 

Section 9.3.9 Noise and Vibration, Future Conditions with the Project). 

For consideration of visual effects on quality of environmental setting, 

existing conditions plus Project activities are considered (as expressed in 

Section 25.6 Visual Resources, Future Conditions with the Project – 

Potential Project-related Effects).  

Port Metro Vancouver is proposing that the existing navigational closure areas in the vicinity 

of Roberts Bank (as described in Section 21.1) for both commercial and recreational crab 

harvesting be expanded to help sustain navigation safety during Project construction and 

operation phases (Figure 21-8). These are proposed expansions and their spatial extent 

and allowed activities will be further defined through PMV discussions with DFO and the 

other applicable authorities. Port Metro Vancouver will work with DFO to ensure that the 

necessary consultations with crab harvesters and Aboriginal groups occur in order to 

consider these proposed expansions.  

For the purposes of this assessment, the proposed navigational closure expansion for 

commercial crab harvesting during construction would include the terminal footprint of 

116.1 ha (see Section 4.0 Project Description). The proposed closure expansion would 

be an area of 352 ha (excluding the terminal footprint area). Once Project construction is 

completed and Project operation begins, the proposed navigational closure expansion for 

commercial crab harvesting is expected to be reduced to approximately 232 ha, allowing 

commercial crab harvesting activity to occur behind the Project footprint. The proposed 

closure for commercial crab harvesting would remain in effect during operation for the 

proposed expansion area in front of and to the west of the Project footprint. The same 

proposed navigational closure expansion area would apply to recreational crab harvesting.  

As is the provision with the existing navigational closure area, authorised Aboriginal groups 

are expected to be allowed to undertake crab harvesting for FSC or domestic purposes 

within the proposed navigational closure area expansion, subject to not using floats.  

The proposed navigational closure expansion for commercial crab harvesting is reflected as 

a Project interaction with the marine commercial use VC in Table 21-5 and Table 21-6.  



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-36 

Table 21-5 Identification of Potential Project Interactions with Marine Commercial Use for Construction Phase  

Project 
Component 

Project Works 
and Activities 

Potential Effect 
Rating 

(Negligible, Minor, 
Moderate, High) 

Nature of Potential Interaction and Effect and Rationale for 
Effects Rating 

All Project 

Components – 
Construction  

All Construction 

Works and 
Activities 

Marine Seafood Harvesting 

Moderate 

Potential Interaction: Changes in biophysical conditions for 

Dungeness crab in LAA as described in Section 16.0 Ongoing 

Productivity of Commercial, Recreational, and Aboriginal 
Fisheries; change in seafood harvesting area (due to proposed 
navigational closure expansion prohibiting commercial and recreational 

crab harvesting); change in access, including crab vessel navigation due 
to Project vessels. 

Effect: Moderate adverse effect 

Rationale: Interactions of this activity and the sub-component will 
lower harvesting levels and associated revenues through displacement 

of harvesting activity, thereby creating a moderate adverse effect. 

Change in availability of harvest eligible Dungeness crab would be 
negligible. Negligible effects on access to crab harvesting areas, 
harvesting equipment, and crab vessel navigation. 

Marine Fish Harvesting 

Negligible 

Potential Interaction: Changes in biophysical conditions for salmon in 

the LAA as described in Section 16.0 Ongoing Productivity of 
Commercial, Recreational, and Aboriginal Fisheries; change in 
area and access, including navigation due to Project vessels. 

Effect: Negligible 

Rationale: Change in availability of harvest eligible salmon would be 
negligible. Negligible effect on salmon harvesting areas. Negligible 

effects on access to harvesting areas, harvesting equipment, and 
salmon fishing vessel navigation.  
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Project 

Component 

Project Works 

and Activities 

Potential Effect 
Rating 

(Negligible, Minor, 
Moderate, High) 

Nature of Potential Interaction and Effect and Rationale for 

Effects Rating 

Guided Sport Fishing 

Negligible 

Potential Interaction: Changes in biophysical conditions for salmon in 

the LAA as described in Section 16.0 Ongoing Productivity of 
Commercial, Recreational, and Aboriginal Fisheries; changes in 
noise and visual conditions in the LAA as described in Section 9.3 

Noise and Vibration and Section 25.0 Visual Resources; changes in 
area use and change in access, including navigation due to Project 
vessels. 

Effect: Negligible 

Rationale: Change in availability of harvest-eligible salmon would be 
negligible. Negligible effects on access, including navigation disturbance. 
Changes in environmental setting in regard to noise and visual 
resources are negligible. 

Marine-based Tourism 

Negligible 

Potential Interaction: Changes in biophysical conditions for SRKWs in 
the LAA as described in Section 14.0 Marine Mammals; changes in 

noise and visual conditions in the LAA as described in Section 9.3 
Noise and Vibration and Section 25.0 Visual Resources; changes in 
area use and change in access, including navigation due to Project 

vessels. 

Effect: Negligible 

Rationale: Change in presence of SRKWs for viewing would be 
negligible. Negligible effect on access to whale watching areas, including 
navigation disturbance. Changes in environmental setting in regard to 

noise and visual resources are negligible.  
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Table 21-6 Identification of Potential Project Interactions with Marine Commercial Use for Operation Phase  

 

Project 

Component 

Project Works 

and Activities 

Potential Effect 
Rating  

(Negligible, Minor, 
Moderate, High) 

Nature of Potential Interaction and Effect and Rationale for 

Effects Rating  

All Project 

Components – 
Operation  

All Operation 

Works and 
Activities 

Marine Seafood Harvesting 

Moderate 

Potential Interaction: Changes in biophysical conditions for 

Dungeness crab in LAA as described in Section 16.0 Ongoing 
Productivity of Commercial, Recreational, and Aboriginal 
Fisheries; change in seafood harvesting area (proposed navigational 

closure expansion prohibiting commercial and recreational crab 
harvesting); change in access, including navigation due to Project 
vessels.  

Effect: Moderate adverse effect 

Rationale: Interactions of this activity and the sub-component will 

lower harvesting levels and associated revenues through displacement 

of harvesting activity, thereby creating a moderate adverse effect.  

Change in availability of harvest eligible Dungeness crab would be 

negligible. Negligible effects on access to harvesting areas, harvesting 
equipment, and crab vessel navigation. 

Marine Fish Harvesting 

Negligible 

Potential Interaction: Changes in biophysical conditions for salmon in 

the LAA as described in Section 16.0 Ongoing Productivity of 

Commercial, Recreational, and Aboriginal Fisheries; change in 
access, including navigation due to Project vessels. 

Effect: Negligible 

Rationale: Change in availability of harvest-eligible salmon would be 

negligible. Negligible effect on salmon harvesting areas. Negligible 
effects on access to harvesting areas, harvesting equipment and salmon 

fishing vessel navigation.  
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Project 

Component 

Project Works 

and Activities 

Potential Effect 

Rating  

(Negligible, Minor, 
Moderate, High) 

Nature of Potential Interaction and Effect and Rationale for 

Effects Rating  

Guided Sport Fishing 

Negligible 

Potential Interaction: Changes in biophysical conditions for salmon in 

the LAA as described in Section 16.0 Ongoing Productivity of 
Commercial, Recreational, and Aboriginal Fisheries; changes in 

noise and visual conditions in the LAA as described in Section 9.3 
Noise and Vibration and Section 25.0 Visual Resources; changes in 
area use and change in access, including navigation due to Project 
vessels. 

Effect: Negligible 

Rationale: Change in availability of harvest-eligible salmon would be 
negligible. Negligible effect on access, including navigation disturbance. 
Changes in environmental setting in regard to noise and visual 
resources are negligible. 

Marine-based Tourism 

Negligible 

Potential Interaction: Changes in biophysical conditions for SRKWs in 

the LAA as described in Section 14.0 Marine Mammals. Changes in 
noise and visual conditions in the LAA as described in Section 9.3 
Noise and Vibration and Section 25.0 Visual Resources; changes in 

area use and change in access, including navigation due to Project 
vessels. 

Effect: Negligible 

Rationale: Change in presence of SRKWs for viewing would be 
negligible. Negligible effect on access to whale watching areas. 
Negligible effect on access to whale watching areas, including navigation 

disturbance. Changes in environmental setting in regard to noise and 
visual resources are negligible.  
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21.7.1 Seafood Harvesting - Rationale for Negligible Effect – Changes in Access 

and Resource Availability 

Project-related effects resulting from the proposed navigational closure expansion are 

discussed in Section 21.8.1. 

A variety of marine vessels will be engaged during construction, including one or more 

dredge vessels, support tugs, tugs with barges in tow, derrick and crane platforms, and 

other types of small craft. Barges will be used to deliver aggregates and construction 

equipment and materials to the Project site. Barges may also provide platforms for the 

initial densification of native soils at the site of terminal buildings. All vessel activities will be 

closely managed and coordinated by the Infrastructure Developer and involved marine 

transportation companies (see Section 30.0 Potential Accidents or Malfunctions).  

The current navigational closure area and its proposed expansion would minimise 

interactions between crab harvesting vessels and Project-associated vessels in the vicinity 

of the existing terminals and the Project footprint. In the absence of the closure area, there 

would be temporary disruptions of crab harvesting, potential damage to crab harvesting 

equipment, and crab vessel navigation due to the approach and egress of construction-

associated vessels. It is anticipated that construction vessel traffic would likely 

intermittently traverse across the western boundary of the closure, thereby potentially 

temporarily disrupting access to crab harvesting areas and creating a navigational nuisance 

for crab harvesters. Any resulting effects on landings and revenues due to potential 

interactions of crab harvesting vessels and equipment and construction-associated vessels 

outside of the existing and proposed closure areas are either not detectable or not 

measureable, so potential effects of the Project on access matters in the construction phase 

are determined to be negligible. 

During Project operation, container ships arriving at Roberts Bank are anticipated to 

approach on a southeast line, proceed northwest of the terminal, and make a turn and 

move the vessel into position for berthing (Figure 21-8). The current navigational closure 

area and its proposed expansion would minimise interactions between crab harvesting 

vessels and Project-associated container ships and their pilot tugs in the vicinity of the 

existing terminals and the Project footprint. In the absence of the closure area, there would 

be temporary disruptions of crab harvesting, potential damage to crab harvesting 

equipment, and crab vessel navigation due to the approach and egress of container ships 

and their pilot tugs. 
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Although the general approach by container ships would vary depending on vessel size and 

water conditions, the proposed arrival route would pass by the new terminal. Container 

ships would traverse the proposed navigational closure area, which would extend to the 

west of the new terminal, and an unknown number of container ships would cross the 

closure area’s new western boundary, where the majority of commercial crab harvesters in 

the Roberts Bank area are expected to be located. During operation, vessels calling at 

Roberts Bank will increase to 260 vessels in 2030 as a result of the Project, representing 

520 movements. This will result in an average of approximately 34 vessel movements at 

Roberts Bank per week (up from 24 vessel movements per week relative to expected 

conditions) (see Section 4.0 Project Description).  

Given the potential overlap between where crab harvesters are likely to re-locate in the 

event that the proposed navigational closure expansion is implemented and the berthing 

manoeuvres of some container ships, Project-related vessel traffic is expected to increase 

the frequency of intermittent disruption of crab harvesting and harvesting equipment 

damage and generate a navigational nuisance for crab harvesters. However, the proposed 

navigational closure expansion is expected to minimise these temporary access disruptions 

to harvesting areas by shifting crab harvesting activity to the west of the new terminal. Any 

resulting effects on landings and revenues due to potential interactions of crab harvesting 

vessels and equipment and Project-associated container ships and accompanying tugs 

outside of the existing and proposed closure areas are not detectable or not measureable, 

so potential effects of the Project on access matters in the operation phase are determined 

to be negligible. 

For there to be a measureable change in availability of crab that would affect the level of 

the commercial harvest in the LAA there would need to be a measurable adverse effect on 

ongoing male crab productivity at the management stock level in the Roberts Bank area.  

Dungeness crab population dynamics are naturally fluctuating, which is reflected in the high 

variability of the commercial landings of Fisheries Management sub-areas 29-6, 29-7, and 

29-9 (see Section 16.6.1 Ongoing Productivity of Commercial, Recreational, and 

Aboriginal Fisheries, Negligible Effects). The estimated decrease in productive potential 

for male Dungeness crabs is considered to be minor and well within the range of natural 

variability (see Section 12.6.2 Marine Invertebrates, Potential Effect - Changes in 

Productivity). Assessment of ongoing productivity of Dungeness crab concluded that 

Project-related change is negligible from a fisheries perspective, as predicted losses are so 
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slight that they will not be measurable outside natural variation, nor compromise potential 

sustained yields of Commercial, Recreational and Aboriginal (CRA) fisheries (see Section 

16.6.1 Negligible Effects to Ongoing Productivity of Commercial, Recreational, and 

Aboriginal Fisheries). Because the ongoing productivity of Dungeness crab populations is 

not expected to be measurably affected by the Project, the Project-related effect on the 

availability of eligible male crabs for commercial harvest in the LAA is considered to be 

negligible. 

Project construction and operation are unlikely to result in either shellfish contamination at 

Roberts Bank or in unacceptable risks to human health (Section 27.6.1 Human Health, 

Rationale for Negligible Effects). 

In summary, potential Project-related effects on access matters and resource availability for 

seafood harvesting are considered to be negligible.  

21.7.2 Marine Fish Harvesting – Rationale for Negligible Effect – Changes in 

Area, Access, Resource Availability, and Harvesting Revenues 

Due to its offshore location, the footprint of the new terminal has the potential to displace 

commercial salmon harvesting; however, no key commercial salmon harvesting locations 

were identified in the footprint of the new terminal. This includes fishing activity of TFN and 

MFN commercial salmon fishers (either under communal commercial licences, treaty, or 

comprehensive fisheries agreement) as their salmon fishing activities are concentrated in 

Canoe Passage. The harvesting area displacement effect of the Project on commercial 

salmon harvesters is therefore considered to be negligible.  

The Project is not located along routes identified by marine fish harvesters, but the Project 

footprint may create pressure for the few salmon harvesters who have fished between the 

Roberts Bank terminals and the Canada-U.S.A. border to shift their activities closer to the 

international border. This may result in navigation issues under certain tidal conditions in 

regard to maintaining positions on the Canadian side of the border. This occurrence would 

be intermittent and few in number. 

During Project operation, vessels calling at Roberts Bank will increase to 260 vessels in the 

year 2030 as a result of the Project, representing 520 movements. This will result in an 

average of approximately 34 vessel movements at Roberts Bank per week (up from 

24 vessel movements per week relative to expected conditions) (see Section 4.0 Project 

Description). As a result, Project-related vessel traffic may increase the frequency with 
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which salmon harvesters must change speed or direction to avoid collision; however, these 

navigational challenges are already present and are not anticipated to reduce the efficiency 

of salmon harvesting activity. In summary, Project-related effects on access matters and 

navigation for commercial salmon harvesters are considered to be negligible. 

As outlined in Section 13.6 Marine Fish, Future Conditions with the Project there is 

no scientific evidence to suggest adult salmon are habitat-limited within the LAA or heavily 

use the proposed Project footprint; migrating salmon transit through Roberts Bank during a 

relatively short window of time, during which they are feeding only minimally and are 

capable of navigating around localised areas of activity. There would need to be a 

measureable adverse effect on salmon productivity at the management stock level for there 

to be a measureable change in availability of salmon that would affect the level of harvest.  

The estimated decreases in productive potential for adult salmon in the Roberts Bank area 

are minor and well within the range of natural variability; with mitigation and offsetting, 

Project-related effects are considered to be negligible (see Section 13.6.3 Marine Fish, 

Potential Effect – Changes in Productivity). Assessment of ongoing productivity of 

Pacific salmon concluded that Project-related change is negligible from a fisheries 

perspective, as predicted losses are so slight that they will not be measurable outside 

natural variation, nor compromise potential sustained yields of CRA fisheries (see Section 

16.6.1 Negligible Effects to Ongoing Productivity of Commercial, Recreational, and 

Aboriginal Fisheries). Because the ongoing productivity of Pacific salmon populations is 

not expected to be measurably affected by the Project, the Project-related effect on 

the availability of adult salmon for commercial harvesting in the LAA is considered to 

be negligible. 

As potential adverse effects of the Project on area displacement, access matters, and 

resource availability are considered negligible, potential consequential effects on harvest 

and associated revenue from marine fish harvesting are also considered to be negligible. 

When all lines of evidence are considered, a negligible effect is expected for the marine fish 

harvesting sub-component.  

21.7.3 Guided Sport Fishing - Rationale for Negligible Effect – Change in Area, 

Access, Resource Availability, and Revenues 

No key guided sport fishing locations were identified in the Project footprint or near the 

Project more generally, and no issues regarding access due to Project-related vessel traffic 

in the LAA were identified. The Project will therefore neither displace guided sport fishing 

activity, nor affect access to sport fishing locations, nor affect navigation by sport 

fishing guides.  
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Several salmon species are targeted by guided fishing operators in the LAA, sockeye salmon 

being the main one. For there to be an adverse effect on the availability of salmon, which 

would affect harvesting by guided fishing operators, there would need to be an adverse 

population-level effect on salmon (i.e., productivity) at Roberts Bank. As discussed in 

Section 21.7.4, the effect on both salmon productivity and availability are anticipated to be 

negligible (see Section 16.0 Ongoing Productivity of Commercial, Recreational, and 

Aboriginal Fisheries).  

Guided salmon harvesting occurs near the mouth of the Fraser River during strong sockeye 

salmon runs. This area is approximately 8 km to 10 km northwest of the Project site at its 

closest point, and extends beyond the LAA.20 Potential Project-related effects on noise and 

visual resources could contribute to indirect effects on the environmental setting in which 

guided sport fishing occurs. Between 8 km to 10 km west of the Project, expected noise 

conditions are predicted to be between 33.9 A-weighted decibels (dBA) (10 km) and 

36.2 dBA (8 km). Noise levels are anticipated to increase by less than 3.0 dBA during 

construction and between 4.0 dBA and 5.0 dBA during operation (38.4 dBA to 40.9 dBA) 

(see Section 9.3.9 Noise and Vibration, Future Conditions with the Project).21 These 

noise increases would be perceivable for anglers in the absence of boat motor noise, but not 

sufficient to change the character of the environmental setting. The effect of noise on the 

character of the environmental setting relevant to guided sport fishing is considered to 

be negligible. 

The Project would create a perceptible change to the landscape for recreationists and 

tourists using the waters in the mouth of the South Arm of the Fraser River; however, the 

prominence of Project features would be limited by the distance between the Project and 

this guided sport fishing area. As the Project’s visible structures would be consistent with 

the current industrial landscape of the Roberts Bank terminals (which are currently visible 

from these waters), the visual change in the area due to the Project is deemed to be not 

substantially different from the existing character (see Section 25.0 Visual Resources). 

Given the viewing distance from the mouth of the Fraser River and the pre-existing 

industrial structures at the Roberts Bank terminals, the change in visual conditions due to 

the Project on the character of the environmental setting for guided sport fishing in the LAA 

is considered to be negligible. 

                                          
20  Distances have been measured from the centre of the Project footprint. 
21  Qualitatively, 40.0 dBA is equivalent to the noise level found in a library, 50.0 dBA is equivalent to a typical 

suburban area background, and 60.0 dBA is equivalent to a busy office. The average person cannot perceive 

sound increases up to 3.0 dBA (Cowan 1994). 
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As potential adverse effects of the Project on marine area displacement, access, resource 

availability, and environmental conditions are considered to be negligible, potential effects 

on revenues of guided sport fishing businesses are also considered to be negligible. When 

all lines of evidence are considered, a negligible effect is expected for the guided sport 

fishing sub-component.  

21.7.4 Marine-based Tourism - Rationale for Negligible Effect  

Physical displacement from whale watching areas during construction and operation of the 

Project is not anticipated, but the number of vessels traversing along vessel traffic lanes in 

the LAA will increase due to the Project. Between 2012 and 2030, container ships bound for 

Roberts Bank are projected to increase from between 2% and 3% to between 4% and 5% 

of large vessel traffic through Boundary Pass (see Appendix 30-A Marine Vessel 

Incidence Prediction Inputs to the Quantitative Risk Assessment). As described 

above for salmon harvesters, Project-related vessel traffic may increase the frequency with 

which whale watching vessels must change course and direction to avoid a collision when 

crossing a vessel traffic lane; however, this is considered to be a negligible effect, as 

the efficiency and profitability of whale watching operations would not be affected by 

this situation. 

Potential Project-related effects on noise and visual resources could contribute to indirect 

effects on the environmental setting in which marine-based tourism occurs. Project 

construction and operation would add new visible industrial features in the Roberts Bank 

area, but these features would not result in a change in the area’s current visual character 

(see Section 25.6 Visual Resources, Future Conditions with the Project – Potential 

Project-related Effects). Expected noise levels were estimated to range between 

50.5 dBA and 54.8 dBA within 1 km of the Project to the north, south, and west. During 

Project construction, noise levels are expected to range from 51.0 dBA to 63.4 dBA within 

this 1-km radius. During Project operation, noise levels are expected to increase by 

approximately 10.0 dBA to 13.0 dBA at locations 1 km to the north, south, and west of the 

Project (to between 62.6 dBA to 63.5 dBA) (see Section 9.3.9 Noise and Vibration, 

Future Conditions with the Project). The LAA for marine-based tourism is relatively 

large, extending into the Gulf Islands and San Juan Islands, however, and Project noise 

effects drop off with increasing distance. It is anticipated that the sound of the vessel 

engine, water, and wind would limit the perceptibility of anticipated noise changes by 

marine-based tourism operators when near Roberts Bank, and there would be no effects at 

greater distances.  
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Although perceptible changes to visual and noise conditions are anticipated during Project 

construction and operation, the predicted change in the noise and visual aspects of the 

environmental setting for marine-based tourism are considered to be negligible because the 

existing terminal operations and their associated noise levels and visual features at Roberts 

Bank have not deterred marine-based tourism operators from operating nearby. In addition, 

the more heavily used areas for whale watching activities, such as the Gulf Islands and San 

Juan islands, are further afield from the Project site, and the Project would not be visible or 

audible from these areas. As a result, the effect of the Project-induced changes in 

environmental conditions on marine-based tourism, and specifically whale watching tour 

operators, is considered to be negligible. 

For there to be a measureable change in the presence of marine mammals and coastal 

birds, which would affect the number of sightings by marine-tourism operators, there would 

need to be population-level effects on the key species of interest. Modelling results for 

SRKWs, Steller sea lions, and North Pacific humpback whales predict that negative effects 

on their population survival, recovery, or viability due to the Project are unlikely to occur 

(see Section 14.6 Marine Mammals, Future Conditions with the Project). Similarly, 

modelling predicts that the Project would not pose a risk to population viability for coastal 

birds (see Section 15.7 Coastal Birds, Future Conditions with the Project – Potential 

Project-related Effects); therefore, no change in the presence of these species, and 

consequently the sightings success of the tour operators, is expected. 

As potential adverse effects due to the Project on marine area displacement, access, 

presence of SRKWs and coastal birds, and environmental conditions are considered to be 

negligible, potential effects on activities and revenue from marine-based tourism are also 

considered to be negligible. When all lines of evidence are considered, a negligible effect is 

expected for the marine-based tourism sub-component. 

21.7.5 Seafood Harvesting – Potential Effect #1 – Changes in Area, Harvest and 
Revenue 

As described in Section 21.5.1.1, a float-free crab harvesting area was in place around 

Roberts Bank prior to 2009, but otherwise there were no navigation-based restrictions on 

crab harvesting. A navigational closure was established in 2009, however, for commercial 

crab harvesting to ensure and maintain a safe approach for deep-sea vessels, ferries, and 

berthing tugs transiting in and out of the Roberts Bank terminals and B.C. Ferries Terminal 

(DFO 2009a). As a result of this measure, a substantial portion of commercial crab 
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harvesting activity moved from an area on the Canadian side of the Canada-U.S.A. border 

(which was now in the navigational closure area) to the open area along the western 

boundary of the new navigational closure.  

Commercial crab harvesters are expected to be displaced from two distinct marine areas as 

a result of the Project during the construction and operation phases. There would be 

displacement from the new terminal footprint and from marine waters surrounding the new 

terminal due to a proposed expansion of the navigational closure for commercial crab 

harvesting. For the purposes of this assessment, the proposed navigational closure 

expansion for commercial crab harvesting during construction would surround and include 

the Project footprint. The proposed closure expansion would be an area of 352 ha (excluding 

the terminal footprint area). Once construction is completed and operation begins, the 

proposed navigational closure expansion for commercial crab harvesting is expected to be 

reduced to approximately 232 ha, allowing activity to occur behind the Project area. 

Commercial crab harvesters will continue to be able to traverse across the 

navigational closure. 

The navigation closure for commercial crab harvesting is currently 714.7 ha, and the 

proposed expansion (excluding the terminal footprint area of 116.1 ha) would add 352 ha 

during construction (an increase of almost 50%) and 232 ha during operation (an increase 

of 32%). The overlap of the current areas of commercial crab harvesting with the new 

terminal and proposed navigational closure expansion during construction and operation is 

shown in Figure 21-8. It is expected that the proposed expanded navigational closure 

would not apply to crab harvesting for FSC or domestic purposes by Aboriginal groups, but 

would apply to Aboriginal groups and persons harvesting under a commercial or communal 

commercial crab licence.  

The new terminal footprint and proposed navigational closure expansion overlaps with a key 

harvesting area currently used by commercial harvesters in Crab Management Area I, with 

an estimated 14 different vessels present in the area in 2013 (approximately 44% of all 

current licensees in Crab management Area I) and an average of 19 vessels over the 2003 

to 2013 period. It is anticipated that crab licensees who have recently been using the 

affected areas (and opt to continue to harvest in the Roberts Bank area) would re-establish 

all or some of their harvesting activities in the open area near the western boundary of the 

expanded navigational closure area during both construction and operation (DFO 

Representatives 2014b). A similar process occurred with the establishment of the 
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navigational closure area in 2009; i.e., commercial crab licensees re-located their 

harvesting activities from inside the area affected by the navigational closure to the open 

area nearest the closure’s western boundary. Effects in the form of greater competition due 

to the re-located activity are also anticipated for the crab harvesters who currently use the 

area along the new western boundary.22  

Dungeness crabs are caught through a trap fishery, where traps are set with bait 

(e.g., herring, clams) and placed on the sea floor as a single trap or several in a line 

(Dunham et al. 2011, DFO 2013f). Crabs are highly mobile, migrating several hundred 

metres in one tidal cycle in order to feed on preferred prey and remain within suitable 

habitat (Waddell 1986, Stone and O’Clair 2001, and Holsman et al. 2006). Dungeness crabs 

are known to migrate similar distances when baited traps are set within their detection 

threshold. It is anticipated that crabs would migrate from the area of the proposed 

expansion to the baited traps that would have been placed outside of the proposed 

navigational closure expansion (DFO Representatives 2014b). Fisheries and Oceans Canada 

does not expect to alter aspects of its crab harvesting management regulations in response 

to the proposed expansion of the navigational closure (DFO Representatives 2014b).  

It is anticipated that crab harvesting for FSC or Aboriginal domestic purposes would 

continue in the current navigational closure and in an expanded navigational closure during 

Project construction and operation. Continued harvesting for FSC or Aboriginal domestic 

purposes in a proposed navigational closure expansion could reduce the degree to which 

Dungeness crab are attracted toward commercial traps that are re-located from the closure 

expansion, and thereby affect the commercial harvest. This factor is, however, expected to 

have a minor effect at most as the level of FSC harvesting capacity and activity (and its 

associated number of baited traps) is much lower compared to commercial harvesting 

capacity and activity. 

The full dimensions of the effects associated with marine area displacement due to the new 

terminal and the proposed navigational closure expansion cannot be predicted in 

quantifiable terms at this time. These effects include increased competition within the 

commercial sector and the locational shift of crabs from the proposed navigational closure 

expansion to the area open for harvesting along the outer slope in response to bait 

                                          
22  This competition could take the form of greater effort (although current Area I management rules, such as trap 

and haul limits, constrain this avenue) and gear conflicts.   
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detection (including any effects from FSC harvesting activity).23  Although a quantifiable 

prediction of the effects cannot be made, it is anticipated that the displaced commercial 

crab harvesters (and the crab harvesters who currently use the area in the vicinity of the 

proposed new western boundary) would be subject to a moderate adverse effect for an 

unknown number of years due to a small reduction in their harvest and associated revenues 

arising from the Project-induced changes in harvesting areas and associated displacement 

of commercial crab harvesting activity.  

21.8 MITIGATION MEASURES  

This section presents mitigation measures, including any standard operating practices, as 

well as management practices or measures developed to specifically avoid or reduce the 

potential adverse effects of the Project on marine commercial use. Each mitigation measure 

is described below and is summarised in Table 21-7. 

Selection of mitigation and risk management measures was informed by a review of 

measures and follow-up programs undertaken for past developments at Roberts Bank; 

regulator, public, and Aboriginal group input; and internal evaluation of technical and 

economic feasibility.  

21.8.1 Seafood Harvesting - Mitigation Measure #1 - Changes in Area, Harvest, 

and Revenue 

Other sections of the EIS assess potential effects and describe mitigation measures that are 

relevant to the assessment of effects on and consideration of mitigation measures for 

effects on seafood harvesting area use and displacement. These include the following: 

 Section 12.0 Marine Invertebrates and 

 Section 16.0 Ongoing Productivity of Commercial, Recreational, and 

Aboriginal Fisheries. 

Mitigation measures to address biophysical effects on marine invertebrates are outlined in 

Section 12.0 Marine Invertebrates, and include timing of dredging activities to minimise 

direct mortality and physical injury effects of construction activities, salvaging Dungeness 

crabs where possible prior to dredging, infilling containment dykes, and storing sand 

at the intermediate transfer pit, as described in the Marine Species Salvage Plan 

                                          
23  Although crabs are known to move toward baited traps, bait detection and response field research was not 

undertaken for this assessment in relation to the situation associated with the proposed navigational closure 

area expansion, including effects of factors such as local currents, distance between the proposed new and 

current western boundaries of the closure area, and depth of waters near the proposed new western boundary. 
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(Section 33.3.12 Environmental Management Program, Marine Species 

Salvage Plan). In addition, as part of the Construction Environmental Management Plan 

(EMP), PMV will inform marine commercial operators about the nature, location, status, and 

progress of construction work through a communications plan (Section 33.3.16 

Communications Plan).  

In addition to mitigation measures specified in the above EIS sections, PMV will work with 

DFO to ensure that consultation with commercial crab harvesters and Aboriginal groups is 

undertaken to:  

 Communicate timing and spatial area of proposed navigational closure expansion for 

commercial crab harvesting;  

 Communicate access restrictions and procedures for maintenance of safety for 

commercial crab harvesting activity; and 

 Provide a process for commercial crab harvesters and Aboriginal groups to ask 

questions and submit concerns about the proposed navigational closure expansion 

and associated displacement of commercial crab harvesting. 

Where identified and agreed upon through this consultation process, PMV will work with DFO 

and commercial crab harvesters and Aboriginal groups to implement additional mitigation 

measures to address effects from displacement of commercial crab harvesting associated 

with the proposed navigational closure expansion during construction and operation. 

Table 21-7 Summary of Mitigation Measures to Address Adverse Project-

related Effects on Marine Commercial Use 

# Potential Effect 
Applicable 
Phase(s) 

Mitigation Measure 
Detectable/Measurable 
Adverse Residual Effect  

1 
Displacement of 
commercial crab 
harvesting  

Construction 
and Operation 

Implementation of the 
Marine Species Salvage Plan, 
and Communications Plan;  

Work with DFO to consult 
with commercial crab 
harvesters and Aboriginal 

groups to identify and 
implement feasible 
mitigation  

Yes 

21.9 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

This section provides a characterisation of residual effects carried forward for assessment, 

as indicated in Table 21-7.  
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Potential residual effects to marine commercial use were characterised by qualitatively 

assessing the magnitude, extent, duration, reversibility, and frequency of each residual 

effect. Rating definitions, applied to residual effects criteria and developed with specific 

reference to marine commercial use, are presented in Table 21-8. A description of each 

residual effect is provided below. 

Table 21-8 Criteria Used to Characterise Residual Effects on Marine 

Commercial Use 

Criteria Description Definition of Rating 

Magnitude 

The amount of change in a 
key indicator or variable 
relative to existing 
conditions 

Low - effect cannot be distinguished from existing 

conditions; 

Moderate –effect that would result in demonstrable 
change, but remain within historic norms; or 

High - effect results in changes that are beyond 

historic norms. 

Extent 
Spatial scale over which 
the residual effect is 
expected to occur 

Site-specific – effect limited to areas within the 

Project footprint or the expanded navigational closure 
area; 

Local – effect limited to the seafood harvesting LAA; or 

Regional – effect within the seafood harvesting RAA.  

Duration 

Length of time over which 

the residual effect is 
expected to persist 

Short-term – less than one year; 

Medium-term – one year to life of Project; or 

Long-term – beyond the life of Project. 

Reversibility 

Whether or not the 

residual effect can be 
reversed once the physical 
work or activity causing 

the effect ceases 

Fully reversible - effect can be reversed; 

Partially Reversible - effect can be reversed partially; 
or 

Irreversible – effect is permanent. 

Frequency 
How often the residual 
effect is expected to occur 

Infrequent - occurs once; 

Frequent - occur repeatedly during Project 
construction or operation; or 

Continuous - continuously throughout the Project 
phases. 

Context for the marine commercial use VC refers to the extent to which the area where an 

effect may occur is ecologically fragile and has little resilience and resistance to imposed 

stresses. Context is defined through the following qualitative terms: 

 Resilient ‒ There is capacity to effectively respond to imposed stresses through 

some combination of collaborative planning, arrangements, compensation and 

agreements. 

 Not resilient ‒ There is inadequate capacity to effectively respond to imposed 

stresses due to constraints for establishing and instituting collaborative planning, 

arrangements, or compensation or agreements. 
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21.9.1  Characterisation of Seafood Harvesting - Residual Effect #1 – Changes 

in Area, Harvest and Revenue 

The LAA is an intensively used area for commercial crab harvesting. The Project-associated 

construction of the terminal, proposed navigational closure expansion, and construction and 

operation-phase vessel traffic would displace a large portion of commercial harvesting 

activities in the LAA. Taking into consideration the crab harvesting use characteristics of the 

LAA and proposed mitigation, this effect is considered to be adverse and of moderate 

magnitude, as there would be a demonstrable change. The change is not considered beyond 

historical norms, however, given the implementation of and experience with the current 

navigational closure in the LAA established in 2009. Geographic extent is local. The effect is 

considered medium-term in duration and continuous, as commercial crab harvesting occurs 

annually between mid-June and November 30. The effect is fully reversible. Table 21-9 

summarises the residual effect rating criteria for the effect on area, harvest, and revenue 

for seafood harvesting activities in the LAA. 

Table 21-9 Summary of Criteria Ratings for Seafood Harvesting - Changes in 

Area, Harvest, and Revenue 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Moderate 

Changes in commercial crab harvesting areas and 
displacement of commercial crab harvesting activities 

and consequential adverse effects on harvest and 
revenue would represent a demonstrable change, but 
changes are not considered to be beyond historical 

norms. 

Extent Local Effects limited to the LAA. 

Duration Medium-term 
Proposed navigational closure expansion to occur during 
construction and will be in place until RBT2 is de-

commissioned and closed.  

Reversibility Reversible 
Navigational closure expansion would cease upon de-
commission and closure of the terminal. Terminal 

footprint is likely to remain in place. 

Frequency Continuous 
Harvesting areas would be closed on an ongoing basis 

during construction and operation. 

21.9.2 Context of Residual Effects 

Over the past five years, an estimated 14 to 28 DFO-licensed vessels commercially 

harvested crabs in the area of the Project footprint and the proposed navigational closure 

expansion.  
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Crabs are known to move substantial distances toward baited traps, and experience with 

the navigational closure established in 2009 at Roberts Bank resulted in commercial crab 

harvesters concentrating activities along the open area at the western boundary of the 

newly closed area. Although harvest volumes have declined since 2007 in sub-areas 29-6, 

29-7, and 29-9 (i.e., the LAA), there is high year-to-year variability in the annual harvest of 

crabs due to a high variability in the overall crab population. Fisheries and Oceans Canada 

does not place harvest quantity limits on individual licensees or in aggregate for Crab 

Management Area I, but indirectly influences the individual and aggregate harvest in Crab 

Management Area I through limits on harvest-eligible crabs, number of traps per vessel, 

haul rules, and seasonal openings. Fisheries and Oceans Canada does not plan to alter its 

regulatory practices in response to the proposed navigational closure expansion or in 

response to another aspect of the Project (DFO Representatives 2014b). 

All vessels licensed to harvest crabs in Crab Management Area I may harvest in any open 

area within Area I. In addition, DFO provides commercial crab harvesters the opportunity to 

intermittently re-select their Crab Management Area. Although there are limits on what 

areas a crab harvester may select based on vessel capacity (i.e., smaller vessels are 

unlikely to be used in Crab Management Area A around Haida Gwaii), this arrangement 

allows crab harvesters the opportunity to move to a preferred crab management area for 

any reason.  

In consideration of the above factors, the context is considered resilient because there are 

institutions, processes, and a demonstrated ability to address human and physical 

environment stresses, including the proposed navigational closure expansion and the 

environmental conditions influencing crab populations.  

21.10 DETERMINATION OF SIGNIFICANCE OF RESIDUAL ADVERSE EFFECTS 

This section provides a determination of significance for each residual effect on the marine 

commercial use VC. 

21.10.1  Significance Definition 

The determination of significance of potential residual effects was based on the residual 

effects rating assigned, a review of background information, consultation with government 

agencies and other experts, and professional judgement. Each residual effect has been 

rated as not significant or significant, as follows: 
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Not significant Adverse effects determined to be not significant are those that do 

not meet the definition of significant.  

Significant A residual effect is considered significant when all of the following 

conditions are met: 

 The effect occurs to a known area of commercial marine-based 

activity or potential; 

 The effect displaces or excludes commercial marine-based 

activities from a known use area;  

 There are associated adverse harvest or revenue effects due to 

the displacement; and 

 Displaced commercial marine-based activity cannot move to 

known alternative activity areas due to regulatory reasons. 

All residual effects, significant or not significant, are carried forward to the cumulative 

effects assessment, Section 21.11.  

Likelihood characterisation was based on professional judgement considering the available 

qualitative and quantitative data for the residual effect on commercial crab harvesters, with 

unlikely effects defined as those having a low probability of occurring and likely effects 

having a higher probability.  

The level of confidence for each predicted residual effect is discussed to characterise the 

level of uncertainty associated with both the significance and likelihood determinations. 

Level of confidence is typically based on expert judgement and is characterised as follows: 

 Low – judgement hampered by incomplete understanding of cause-effect 

relationships or lack of data; 

 Moderate – reasonable understanding of cause-effect relationships and adequate 

data; or 

 High – good understanding of cause-effect relationships and ample data. 

21.10.2 Significance Determination  

The determination of significance of each residual effect is provided in Table 21-10, along 

with the likelihood of the residual effect occurring, and the level of confidence associated 

with the determinations of both significance and likelihood. Overall, the residual effect 

(i.e., post-mitigation) of marine area displacement and associated change in harvest and 

revenue on commercial crab harvesters due to the Project, in combination with the effects 
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of other projects and activities that have been carried out as reflected in existing conditions, 

are determined to be not significant based on the following: 

 Dungeness crabs are known to move substantial distances to baited traps, 

(this knowledge includes the experience of crabs moving to the re-located traps 

following the institution of the navigational closure in January 2009); and  

 Displaced crab harvesting activity can move to an open area in the LAA, or to 

another open crab harvesting area within Crab Management Area I, or to another 

Crab Management Area (this knowledge incorporates the experience of crab 

licensees moving their harvesting activities from the newly closed area following the 

institution of the navigational closure in January 2009).  

This not-significant residual effect is considered likely to occur. Prediction confidence is high 

based on availability of DFO data on vessel activity, harvest, and revenue by sub-area in the 

LAA. In addition, key interviews conducted for this EA captured information on harvesting 

locations and practices of commercial crab harvesters, which complemented and was 

consistent with published data. 

Table 21-10 Summary of Determination of Significance of Residual Effects for 

Marine Commercial Use 

Residual Effect 

Significance  

(significant/ 
not significant) 

Likelihood of 
Residual Effect 

Level of Confidence 
(low/moderate/high) 

Displacement of 

Commercial Crab 
Harvesting 

Not Significant Likely High 

21.11 CUMULATIVE EFFECTS ASSESSMENT 

This section describes the assessment of potential total cumulative effects on marine 

commercial use. The potential for Project-related effects to combine with the effects of other 

projects and activities that have been carried out (i.e., the existing conditions temporal 

case) and will have been carried out prior to the Project (i.e., the expected conditions 

temporal case) was considered in Section 21.5 and Section 21.6, respectively, and has 

therefore been integrated into the Project’s residual effects (see Section 21.9). 

The cumulative effects assessment examines the potential for the residual effects of the 

Project to combine with effects of other projects and activities that will be carried out that 

were not already considered in the existing and expected conditions cases. These other 

certain and reasonably foreseeable projects and activities are identified in Section 8.1.9 

Effects Assessment Methods, Cumulative Effects Assessment, Table 8-8 Project 

and Activity Inclusion List.  
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21.11.1 Spatial Boundary for Marine Commercial Use Cumulative Effects 

Assessment 

As described in Section 21.3.1, the spatial boundary of the cumulative effects assessment 

for marine commercial use is defined as Crab Management Areas I and J.  

21.11.2  Effects of Other Certain and Reasonably Foreseeable Projects and 
Activities 

This section examines the potential for interactions between the adverse residual effects of 

the Project and the incremental effects of other future projects and activities that are 

certain and reasonably foreseeable (Table 8-8 Project and Activity Inclusion List). 

Table 21-11 identifies the certain and reasonably foreseeable projects and activities that 

could interact with a Project-related residual effect on marine commercial use and result in 

a cumulative effect. The CAA and location of the Project is provided in Figure 21-9. 

Table 21-11 Potential Incremental Effects of Other Certain and Reasonably 
Foreseeable Project and Activities on Marine Commercial Use 

Other Project or 

Activity 
Description Potential Incremental Effects 

Kinder Morgan 
Pipeline 

Expansion Project 

Twinning of existing pipeline, addition 

of pump stations along route, 
increase in number of storage tanks 

at existing facilities, increase in 
capacity from 300,000 to 890,000 

barrels per day, expansion of 
Westridge Marine Terminal, and 
increased vessel traffic and 

implementation of a traffic lane. 

Potential displacement of commercial 

crab harvesting due to the project 
footprint and closure of certain marine 

waters to fishing and crab harvesting 
for a project-associated vessel traffic 

lane. This potential displacement may 
result in additive effects on 
commercial crab harvesting in Crab 

Management Area I.  

Rationales for the inclusion or exclusion of other certain and reasonably foreseeable projects 

and activities from the assessment of cumulative effects for marine commercial use are 

provided in Appendix 21-D Rationale for Inclusion / Exclusion of Other Certain and 

Reasonably Foreseeable Projects and Activities in the Cumulative Effects 

Assessment of Marine Commercial Use.  

21.11.3 Cumulative Interactions and Potential Cumulative Effects 

This section identifies the potential interactions between Project-related residual effects as 

identified in Table 21-12 and the effects of other certain and reasonably foreseeable 

projects and activities. The potential cumulative effects resulting from these interactions are 

described below. 
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The Kinder Morgan Pipeline Expansion Project is located in Burrard Inlet. Several areas in 

eastern Burrard Inlet have been identified as DFO Important Areas for Dungeness crab: 

portions of the Central Harbour, Port Moody Arm, and Indian Arm (TERA Environmental 

Consultants 2013). Burrard Inlet is in DFO’s Fisheries Management Sub-Area 28-11 

For the Kinder Morgan Pipeline Expansion Project, the Westridge Marine Terminal would be 

expanded by the addition of three berths, each capable of serving Aframax-class vessels, 

and the decommissioning and demolition of the existing berth (Trans Mountain Pipeline ULC 

2013a). During construction, there may be an increase in marine vessel traffic around 

Westridge Marine Terminal associated with construction tugs and barges, as well as marine 

construction derricks (Trans Mountain Pipeline ULC 2013b).  

During operation, vessel calls at the Westridge Marine Terminal are anticipated to increase 

from 5 to 34 per month, or 10 movements to 68 movements per month. Kinder Morgan is 

currently proposing that a safety zone be adopted around all laden oil tankers in excess of 

40,000 tonnes dead-weight tonnage size whenever such vessels are underway and are 

within a Vessel Traffic Services zone.  

The vessels would use designated shipping lanes through Burrard Inlet, English Bay, and 

south through the Strait of Georgia past the Project site. The shipping lanes in the Strait of 

Georgia do not overlap with the areas of crab harvesting in the vicinity of Roberts Bank so 

vessels associated with the Kinder Morgan Pipeline Expansion Project would not disrupt 

harvesting activity in the LAA or cause a navigational nuisance for crab harvesting vessels 

that harvest in the Roberts Bank area. No safety buffer or navigational closure for 

commercial crab harvesting was included in the project description that was the subject of 

the EA of the Kinder Morgan Pipeline Expansion Project (Trans Mountain Pipeline ULC 2014). 

However, PMV is currently considering establishing a vessel traffic lane in a navigational 

channel east of Second Narrows to help ensure that sufficient space is maintained at all 

times between vessels berthed at Westridge and passing commercial vessels (Valiance 

Maritime Consultants Limited 2014).24 If approved, commercial harvesting activities within 

the traffic lane would be restricted.  

                                          
24  Currently, permanent navigational closures for all fishing activities are in place between the First and Second 

Narrows, and in part of English Bay near False Creek to allow for the safe passage of marine vessels. 
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The Dungeness crab fishery in the Vancouver area takes place mostly in English Bay and 

areas off Stanley Park around the First Narrows. The potentially affected area by the 

harvesting restriction in the proposed traffic lane would be east of the Second Narrows. 

This area is in Fisheries Management sub-area 28-11, and crab harvests here were above 

50,000 kg per year in 2012 and 2013; however, in 2011 the reported harvest was 

15,152 kg, and between 2001 and 2010 no harvest was reported because fewer than three 

vessels were reporting. A key harvesting location within sub-area 28-11 was not identified 

(DFO 2014c).  

The EA of the Kinder Morgan Pipeline Expansion Project examined the effects of its marine 

transportation components on commercial fisheries (rather than specifically on certain 

species or broad categories). This EA did consider temporary disruption of commercial 

fisheries activities due to the transit of the project’s vessels. In terms of disruption to 

commercial fisheries activities, this assessment determined the residual effects as not 

significant, including a low rating for the magnitude criteria (Trans Mountain Pipeline ULC 

2013c). Other potential residual effects on commercial fisheries were also determined to be 

not significant. This project could have residual adverse effects on crab harvesting revenues 

on crab harvesting activities (mainly due to higher costs) that take place in English Bay, 

near Stanley Park, and in Burrard Inlet east of the Second Narrows, all of which are situated 

within Crab Management Area I. 
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Table 21-12 Potential Cumulative Interactions and Effects for Marine Commercial Use 

Other Certain and 
Reasonably Foreseeable 

Project / Activity and 

Potential Effect 

Potential Future 
Cumulative Effect Rating 

(negligible, minor, 

moderate or high) 

Nature of Future Cumulative Effect and Rationale for Effect Rating 

Seafood Harvesting - Changes in area, harvest and revenue  

Kinder Morgan Pipeline 
Expansion Project 

Moderate 

Kinder Morgan Pipeline Expansion Project would potentially displace crab 
harvesting activity east of the Second Narrows in Burrard Inlet (which is 

within Crab Management Area I) due to a proposed vessel traffic lane in 
which fishing and crab harvesting would not be permitted. This project 
could also have residual adverse effects on crab harvesting landings and 

revenues from crab harvesting activities that take place in English Bay 
and near Stanley Park, which are situated within Crab Management 
Area I.  
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21.11.4 Seafood Harvesting – Potential Cumulative Effect #1 – Changes in Area, 

Harvest and Revenue 

As described in Section 21.7.5, it is anticipated that Crab Management Area I licenced 

commercial crab harvesters (and the crab harvesters who currently use the area in the 

vicinity of the western boundary of the proposed navigational closure expansion) would be 

subject to a moderate adverse effect for an unknown number of years. This potential effect 

would be due to a small reduction in crab harvest and associated revenues arising from the 

Project-induced changes in harvesting areas and associated displacement of commercial 

crab harvesting activity.  

As a result of the Kinder Morgan Pipeline Expansion Project, PMV is currently considering the 

establishment of a vessel traffic lane in a navigational channel east of Second Narrows to 

help ensure that sufficient space is maintained at all times between vessels berthed at 

Westridge and passing commercial vessels (Valiance Maritime Consultants Limited 2014). 

If approved, commercial harvesting activities within the traffic lane would be restricted. This 

area also lies within Crab Management Area I. As well, the potential interaction of this 

project’s vessels with crab harvesting in English Bay and near Stanley Park may have 

adverse residual effects that would result in lower revenues.  

The effects from these two projects will interact cumulatively because they are in the same 

intensively harvested crab management area. The potential effects of the Kinder Morgan 

Pipeline Expansion Project are anticipated to be additive to the Project’s residual effects 

within the CAA.  

21.12 MITIGATION MEASURES FOR CUMULATIVE EFFECTS  

No additional mitigation measures are proposed beyond the measure stated in 

Section 21.8. 

21.12.1 Characterisation of Residual Cumulative Effects and Context 

Residual cumulative effects are expected to remain after the implementation of the 

mitigation measure described above. The significance of the contribution of Project residual 

effects to cumulative effects is determined in a manner similar to that used to determine the 

significance of Project-related residual effects as summarised in Table 21-8, with the 

exception of spatial boundaries, which are outlined in Section 21.3.1. Each residual 

cumulative effect is described below. 
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21.12.1.1 Residual Cumulative Effect #1 – Changes in Area, Harvest, and Revenue 

The cumulative effects assessment area comprises Crab Management Area I, in which both 

the Project and the Kinder Morgan Pipeline Expansion Project are located, and the adjacent 

Crab Management Area J (Boundary Bay area). Both crab management areas are 

intensively used for commercial crab harvesting. Considering the crab harvesting use 

characteristics of the cumulative effects assessment area and proposed mitigation, the 

magnitude of the residual cumulative effect is moderate in relation to the Project-associated 

construction of the terminal. The proposed navigational closure expansion, as well as the 

construction and operation-phase vessel traffic and the proposed traffic lane in Burrard Inlet 

associated with the Kinder Morgan Pipeline Expansion Project, would cumulatively displace 

commercial harvesting activities in Crab Management Area I. The changes are not 

considered to be beyond historical norms, given the implementation of and experience with 

the current navigational closure in the Roberts Bank area, which was established in 2009. 

Geographic extent is limited to the cumulative effects assessment area. The effect is 

considered medium-term in duration and continuous, as commercial crab harvesting occurs 

annually between mid-June and November 30. The effect is fully reversible.  

21.12.2 Significance Determination for Residual Adverse Cumulative Effects 

A residual cumulative effect is considered significant if all of the following conditions 

are met: 

 The effect occurs to a known area of commercial marine-based activity or potential; 

 The effect displaces or excludes commercial marine-based activities from a known 

use area; 

 There are associated adverse harvest or revenue effects due to the displacement; 

and 

 Displaced commercial marine-based activity cannot move to known alternative 

activity areas due to regulatory reasons. 

The significance, likelihood, and level of confidence of residual cumulative effects is 

summarised in Table 21-13.  

Table 21-13 Summary of Determination of Significance of Residual Cumulative 

Effects for Marine Commercial Use 

Residual Effect 
Significance  

(significant/ 
not significant) 

Likelihood of 

Residual 
Cumulative Effect 

Level of Confidence 
(low/moderate/high) 

Displacement of 

commercial crab 

harvesting and changes 
in harvest and revenue 

Not Significant Likely High 
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Overall, the residual cumulative effect (i.e., post-mitigation) of marine area displacement 

and associated change in harvest and revenue on commercial crab harvesters due to the 

Project, in combination with the effects of the Kinder Morgan Pipeline Expansion Project, is 

determined to be not significant based on the following: 

 Dungeness crabs are known to move substantial distances to baited traps and  

 Displaced crab harvesting activity can move to an open crab harvesting area within 

Crab Management Area I or to another Crab Management Area.  

This not significant residual effect is considered likely to occur. Prediction confidence is high 

based on availability of DFO data on vessel activity, harvest, and revenue by sub-area for 

the residual effect of the Project. Fisheries and Oceans Canada data on crab harvesting in 

Burrard Inlet is limited by comparison due to suppression of data for this area in certain 

years (harvesting activity was collected but not publicly released). The EA of the Kinder 

Morgan Pipeline Expansion Project rated the level of confidence as high for its not significant 

determination of the residual effects of this project on commercial fisheries (Trans Mountain 

Pipeline ULC 2013c). In addition, key interviews conducted for this EA captured information 

on harvesting locations and practices of commercial crab harvesters that complemented and 

was consistent with published data. 

21.13 SUMMARY OF RESIDUAL EFFECTS AND RESIDUAL CUMULATIVE ENVIRONMENTAL EFFECTS 

This section summarises the potential residual effects of the Project and the Project’s 

contribution to potential residual cumulative effects. Table 21-14 below summarises 

Project-related residual effects and residual cumulative effects on the marine commercial 

use VC.  

Table 21-14 Summary of Residual Effects and Residual Cumulative Effects for 

Marine Commercial Use 

 Residual Effects Residual Cumulative Effects 

Residual Effect 
Magnitude, Extent, 

Duration, Reversibility, 

Frequency 

Significance 
Magnitude, Extent, 

Duration, Reversibility, 

Frequency 

Significance 

Seafood 
Harvesting - 

Change in area, 
harvest, and 
revenue  

moderate, local, 

medium-term, 
reversible 

frequent 

Not 

Significant 

moderate, cumulative 
effects assessment 

area, medium-term, 
reversible, frequent 

Not 

Significant 

21.14 MONITORING AND FOLLOW-UP PROGRAMS 

No monitoring or follow-up programs are proposed for marine commercial use.  



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-63 

21.15 REFERENCES  

BC Coast Pilots Representatives. 2014. Personal Communication (Email); BC Coast Pilots. 

Email Correspondence between BC Coast Pilots Representative and Sarah 

Rutherford, Socio-Economist and Land Use Specialist, Golder Associates Ltd. 

Coughlan, T. 2013. Killer Whales Make a Creative Splash for Toronto Star, British Columbia 

Tourism. Available at http://www.inma.org/blogs/integrated-advertising-

sales/post.cfm/killer-whales-make-a-creative-splash-for-toronto-star-british-

columbia-tourism. Accessed November 2014. 

Cowan, J. P. 1994. Handbook of Environmental Acoustics. New York: John Wiley & Sons. 

Crab Area I Representatives. 2014. Personal Communication (interview); Crab Management 

Area I. Interview between Crab Area I Representatives and Sarah Rutherford, Socio-

Economist and Land Use Specialist, Golder Associates Ltd. 

Desjardin, D. 2014. Personal Communication (Phone Interview); Hemmera Envirochem. 

Telephone Interview between Hemmera Envirochem representative (D. Desjardin) 

and Derek De Biasio, Senior Socio-Economist. Golder Associates Ltd. 

Fisheries and Oceans Canada (DFO). 2007. Backgrounder on Whale Watching in Pacific 

Canada. Available at http://www.dfo-mpo.gc.ca/Library/329592.pdf. Accessed 

November 2014. 

DFO. 2009a. Pacific Region Integrated Fisheries Management Plan Crab by Trap January 1, 

2009 to December 31, 2009. Available at http://www.dfo-

mpo.gc.ca/Library/335382.pdf. Accessed June 2014.  

DFO. 2009b. Revisions to the Official DFO Commercial Pacific Salmon Catch Estimates for 

1996 to 2004. Available at http://www.dfo-mpo.gc.ca/CSAS/Csas/Publications/SAR-

AS/2009/2009_031_e.pdf. Accessed November 2014. 

DFO. 2010. The Economics of British Columbia’s Crab Fishery: Socio-Economic Profile, 

Viability, and Market Trends. Available at http://www.dfo-mpo.gc.ca/ea-

ae/cat1/no1-4/No1-4_eng.pdf. Accessed November 2014. 

DFO. 2011. FN0056-RECREATIONAL - Crab - Area 29 Deltaport. Available at http://www-

ops2.pac.dfo-mpo.gc.ca/fns-sap/index-

eng.cfm?pg=view_notice&DOC_ID=130373&ID=all. Accessed 1 Jun 2014. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-64 

DFO. 2013a. Be Whale Wise - Marine Wildlife Guidelines for Boaters, Paddlers and Viewers. 

Available at http://www.pac.dfo-mpo.gc.ca/fm-gp/species-especes/mammals-

mammiferes/view-observer-eng.html. Accessed September 2014. 

DFO. 2013b. 2013/14 Shrimp Trawl Integrated Fisheries Management Plan. Available at 

http://www.pac.dfo-mpo.gc.ca/fm-gp/mplans/2013/shrimp_trawl-crevette_chalut-

2013-eng.pdf. Accessed September 2014. 

DFO. 2013c. Area Statistics for Salmon Troll. Available at http://www-ops2.pac.dfo-

mpo.gc.ca/vrnd-rneb/index-eng.cfm?pg=LicsAreaCounts. Accessed August 2014. 

DFO. 2013d. Area Statistics for Salmon Seine. Available at http://www-ops2.pac.dfo-

mpo.gc.ca/vrnd-rneb/index-eng.cfm?pg=LicsAreaCounts. Accessed August 2014. 

DFO. 2013e. Area Statistics for Salmon Gillnet. Available at http://www-ops2.pac.dfo-

mpo.gc.ca/vrnd-rneb/index-eng.cfm?pg=LicsAreaCounts. Accessed August 2014. 

DFO. 2013f. Underwater World - Dungeness Crab. Available at http://www.dfo-

mpo.gc.ca/science/publications/uww-msm/articles/dungenesscrab-crabedesneiges-

eng.html. Accessed November 2014. 

DFO. 2014a. Forward Regulatory Plan 2014-2016. Available at http://www.dfo-

mpo.gc.ca/acts-lois/themes_2014-16-eng.htm. Accessed September 2014. 

DFO. 2014b. 2014 Crab Integrated Fisheries Management Plan. Available at 

http://www.pac.dfo-mpo.gc.ca/fm-gp/mplans/2014/crab-crabe-2014-eng.pdf. 

Accessed September 2014. 

DFO. 2014c. DFO Log Book Data. Document on File at Golder Associates Ltd. 

DFO. 2014d. DFO Fish Slip Data. Document on File at Golder Associates Ltd. 

DFO. 2014e. 2014/15 Prawn and Shrimp by Trap Integrated Fisheries Management Plan 

Summary. Available at http://www.pac.dfo-mpo.gc.ca/fm-

gp/mplans/2014/prawnshrimp-trap-crevette-casier-sm-eng.pdf. Accessed September 

2014. 

DFO. 2014f. Southern Pacific Salmon Integrated Fisheries Management Plan Summary. 

Available at http://www.pac.dfo-mpo.gc.ca/fm-gp/mplans/2014/smon/smon-sc-cs-

2014-sm-eng.pdf. Accessed September 2014. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-65 

DFO. 2014g. Groundfish Integrated Fisheries Management Plan. Available at 

http://www.pac.dfo-mpo.gc.ca/fm-gp/mplans/2014/ground-fond/ground-fond-sm-

2014-eng.pdf. Accessed September 2014. 

DFO Representatives. 2014a. Personal Communication (Interview); DFO. Interview between 

DFO Representative and Sarah Rutherford, Socio-Economist and Land Use Specialist, 

Golder Associates Ltd. 

DFO Representatives. 2014b. Personal Communication (Interview); DFO. Interview between 

DFO Representative and Derek De Biasio, Senior Socio-Economist, Golder Associates 

Ltd. 

Dunham, J.S., Phillips, A., Morrison, J., and G. Jorgensen. 2011. A Manual for Dungeness 

Crab Surveys in British Columbia. Canadian Technical Report of Fisheries and Aquatic 

Species. 2964: viii + 68p. Fisheries and Oceans Canada. Nanaimo, B.C. 

Government of Canada, and Musqueam First Nation. 2013. Comprehensive Fisheries 

Agreement. Document on File at Golder Associates Ltd. 

Government of Canada, Government of B.C. and Tsawwassen First Nation. 2010. 

Tsawwassen First Nation Harvest Agreement. Available at 

http://www.tsawwassenfirstnation.com/pdfs/TFN-

About/Treaty/TFN_Harvest_Agreement.PDF 

Go Whale Watching Vancouver. n.d. Seabreeze Adventures. Available at 

http://www.seabreezeadventures.ca/. Accessed September 2014. 

Hamilton, G. 2014. Asian Demand Pushes up B.C. Dungeness Crab Prices. Available at 

http://www.biv.com/article/2014/5/asian-demand-pushes-up-bc-dungeness-crab-

prices/. Accessed November 2014. 

Holsman, K., McDonald, P.S. and Armstrong, D.A. 2006. Intertidal Migration and Habitat 

Use by Subadult Dungeness Crab Cancer magister in a NE Pacific Estuary. Marine 

Ecology Progress Series 308: 183-195. 

Hume, M. 2011. Funding for Test Fisheries to Expire. Available at 

http://www.theglobeandmail.com/news/british-columbia/funding-for-test-fisheries-

to-expire/article564311/. Accessed November 2014. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-66 

Hunting and Fishing Representative. 2014. Personal Communication (Interview); Hunting and 

Fishing Representative. Interview between Hunting and Fishing Representatives and 

Sarah Rutherford, Socio-Economist and Land Use Specialist, Golder Associates Ltd. 

Kashef, N. 2014. Seafood Watch: Dungeness Crab Alaska, British Columbia, California and 

Washington. Monterey Bay Aquarium. Available at http://www.seafoodwatch.org/-

/m/sfw/pdf/reports/mba_seafoodwatch_dungenesscrabreport.pdf. Accessed 

November 2014. 

LGL Limited, and Tsawwassen Fisheries Department. 2010. Tsawwassen First Nation Post‐

Season Fisheries. Document on File at Golder Associates Ltd. 

LGL Limited, and Tsawwassen Fisheries Department. 2011. Tsawwassen First Nation Post‐

Season Fisheries. Document on File at Golder Associates Ltd. 

LGL Limited, and Tsawwassen Fisheries Department. 2012. Tsawwassen First Nation Post‐

Season Fisheries. Document on File at Golder Associates Ltd. 

LGL Limited, and Tsawwassen Fisheries Department. 2013. Tsawwassen First Nation Post‐

Season Fisheries. Document on File at Golder Associates Ltd. 

Maroc Services Inc. 2014. PWWA Survey of Tour Operators. Document on File at Golder 

Associates Ltd. 

Musqueam First Nation Representative. 2014. Personal Communications (Interviews): 

Musqueam First Nation. Interviews between Representatives of the Musqueam First 

Nation, Sandra Fossella, Musqueam First Nation Researcher, and Dr. Linda Mattson, 

Cultural Anthropologist, Golder Associates Ltd. for the Existing Socio-economic 

Conditions of the Musqueam First Nation Report. 

Nelson, S. 2013. Analysis of Commercial Fishing Licence, Quota, and Vessel. Available at 

http://www.dfo-mpo.gc.ca/Library/351128.pdf. Accessed June 2014. 

O’Malley, K., and C. Roegner. 2014. Evaluating the Population Genetic Structure of 

Dungeness Crab (Cancer magister) off the Oregon Coast. Prepared for Oregon Wave 

Energy Trust and Oregon Dungeness Crab Commission. Available at 

http://oregonwave.org/oceanic/wp-content/uploads/2014/06/Crab-Genetics-off-

Oregon-Coast.pdf. Accessed November 2014. 

Pacific Whale Watch Association (PWWA). 2014. Media Room. Available at 

http://pacificwhalewatchassociation.org/media-news. Accessed September 2014. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-67 

Philips, A., and Z. Zhang. 2004. Potential Implications of Differential Size Limits in the 

Dungeness Crab Fisheries of British Columbia. Canadian Science Advisory Secretariat 

Research Document 2004/134. Available at http://www.dfo-mpo.gc.ca/csas-

sccs/publications/resdocs-docrech/2004/2004_134-eng.htm. Accessed September 2014. 

Port Metro Vancouver (PMV). 2005. Deltaport Third Berth Project Environmental Assessment 

Application Project Background. Available at 

http://a100.gov.bc.ca/appsdata/epic/documents/p212/d19622/1108345711609_f26

c46a9c4474ae28f98bc46cce3d3f0.pdf. Accessed September 2014. 

PMV. 2008. Deltaport Third Berth Project 2008 Community Liaison Activities and Input Report to 

the B.C. Environmental Assessment Office. Available at 

http://www.portmetrovancouver.com/docs/default-source/projects-deltaport-third-

berth-

project/2008_Draft_DP3_Community_Liaison_Activities_and_Input_Report_to_BCEAO_f

inal.pdf?sfvrsn=0. Accessed September 2014. 

PMV. 2014. Port Metro Vancouver - Partnerships. Available at http://www-

test.portmetrovancouver.com/en/users/security/partnerships.aspx. Accessed May 2014. 

PMV Representatives. 2014. Personal Communication (Email); Port Metro Vancouver. Email 

Correspondence between Port Metro Vancouver Representatives and Sarah 

Rutherford, Socio-Economist and Land Use Specialist, Golder Associates Ltd. 

Prince of Whales Representative. 2014. Personal Communication (Interview); Whale 

Watching. Interview between Prince of Whales Representative and Sarah Rutherford, 

Socio-Economist and Land Use Specialist, Golder Associates Ltd. 

Prince of Whales. 2012. Gray Whale Migration Through the Waters of British Columbia. 

Available at http://princeofwhales.com/gray-whale-migration-through-the-waters-of-

british-columbia/. Accessed November 2014. 

Prince of Whales. 2014. Frequently Asked Questions. Available at 

http://www.princeofwhales.com/questions-answers/. Accessed September 2014. 

Richmond Review. n.d. Commercial fishing industry alive and well in Steveston. Available at 

http://www.richmondreview.com/community/191465751.html. Accessed June 2014. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-68 

Salmon Gillnet Area E Representative. 2014. Personal Communication (Phone Interview); 

Salmon Gillnet Management Area E. Interview between Salmon Gillnet Area E 

Representatives and Sarah Rutherford, Socio-Economist and Land Use Specialist, 

Golder Associates Ltd. 

Salmon Seine Net Area B Representative. 2014. Personal Communication (Interview); 

Salmon Seine Net Management Area B. Interview between Salmon Seine Net Area B 

Representative and Sarah Rutherford, Socio-Economist and Land Use Specialist, 

Golder Associates Ltd. 

Shanks, A. 2013. Atmospheric Forcing Drives Recruitment Variation in the Dungeness Crab 

(Cancer magister), revisited. Oceanography 22:263–272. 

Sport Fishing Business Representative. 2014. Personal Communication (Phone Interview); 

Sport Fishing Business Representative. Sarah Rutherford, Golder Associates Ltd. 

Sport Fishing Institute of B.C. Representative. 2014. Personal Communication (Interview); 

Sport Fishing Institute of B.C. Representative. Sarah Rutherford, Golder Associates Ltd. 

Steveston EcoTours. 2014. Tours. Available at 

http://www.stevestonecotours.ca/tours.html#whale. Accessed September 2014. 

Steveston Seabreeze Adventures. 2013. Fishing Charters. Available at 

http://www.seabreezeadventures.ca/fishing-charters/. Accessed September 2014. 

Steveston Seabreeze Adventures. 2014a. Personal Communication (Interview); Whale 

Watching and Other Tourism Activities. Interview between Steveston Seabreeze 

Adventures Representatives and Sarah Rutherford, Socio-Economist and Land Use 

Specialist, Golder Associates Ltd. 

Steveston Seabreeze Adventures. 2014b. FAQ. Available at 

http://www.seabreezeadventures.ca/faq/. Accessed September 2014. 

Steveston Seabreeze Adventures. 2014c. Whale Watching in Vancouver. Available at 

http://www.seabreezeadventures.ca/rates/. Accessed September 2014. 

Steveston Seabreeze Adventures. 2014d. Eco Tours. Available at 

http://www.seabreezeadventures.ca/eco-tours/. Accessed September 2014. 

Stone, R.P. and C.E. O’Clair. 2001. Seasonal Movements and Distribution of Dungeness 

Crab Cancer magister in a Glacial Southeastern Alaska Estuary. Marine ecology. 

Progress series 214: 167-176.  



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-69 

STS Guiding Service. 2013a. Vancouver Saltwater Fishing. Available at 

http://fishingvancouver.com/. Accessed September 2014. 

STS Guiding Service. 2013b. Vancouver Freshwater Fishing. Available at 

http://fishingvancouver.com/freshwaterfishing.aspx. Accessed September 2014. 

TERA Environmental Consultants. 2013. Volume 6D, Westridge Marine Terminal EPP. 

Available at https://docs.neb-one.gc.ca/ll-

eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/2451003/2393567

/B11-10_-_V6D_WRIDGE_EPP_-_A3S2S9.pdf?nodeid=2393496&vernum=-2. 

Accessed September 2014. 

Tourism Richmond. 2014. The Official Source of Visitor Information. Available at 

http://www.tourismrichmond.com/things-to-do/whale-watching/. Accessed 

November 2014. 

Trans Mountain Pipeline ULC. 2013a. Volume 4C - Project Design and Execution - 

Operations and Maintenance. Available at 

http://transmountain.s3.amazonaws.com/application14/V4C_PROJ_DES_AND_EXEC-

OPS.pdf. Accessed September 2014. 

Trans Mountain Pipeline ULC. 2013b. Volume 5D, ESA - Socio-Economic Technical Reports. 

Available at 

http://transmountain.s3.amazonaws.com/application14/V5D_TECH_REPS.pdf. 

Accessed September 2014. 

Trans Mountain Pipeline ULC. 2013c. Volume 8A – Marine Transportation. Available at 

http://transmountain.s3.amazonaws.com/application14/V8A_MAR_TRANS_ASSESS.p

df. Accessed September 2014. 

Trans Mountain Pipeline ULC. 2014. Trans Mountain Response to City of Port Moody IR No. 

1. Available at 

http://www.portmoody.ca/modules/showdocument.aspx?documentid=7103. 

Accessed September 2014. 

Tsawwassen First Nation (TFN). 2014. Community Notice May 8, 2014. Available at 

http://www.tsawwassenfirstnation.com/pdfs/TFN-About/Information-

Centre/Newsletters/Community-Notice/05.08.14_tfncommnotice.pdf. Accessed 

September 2014. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-70 

TFN and Port Metro Vancouver (PMV). 2014. Personal Communication (Workshop); Human 

Health Effects Assessment and Aboriginal and Treaty Rights and Related Interests 

including Current Use of Resources for Traditional Purposes. Workshop Held between the 

Tsawwassen First Nation, Port Metro Vancouver, Hemmera, Habitat Health Impact 

Consulting, and Golder Associates Ltd. Document on File at Golder Associates Ltd. 

TFN Representatives. 2014. Personal Communications (Interviews); Tsawwassen First 

Nation. Interviews between Representatives of the Tsawwassen First Nation, Sarah 

Lang, Tsawwassen First Nation Researcher, Allison Takasaki, Social Impact 

Assessment Specialist, and Dr. Linda Mattson, Cultural Anthropologist, Golder 

Associates Ltd. for the Existing Conditions of the Tsawwassen First Nation 

Community Report. 

Tsleil-Waututh Nation Representatives. 2014. Personal Communication (Interview): Tsleil-

Waututh Nation. Interviews between Representatives of the Tsleil-Waututh Nation, 

Joel Pipher, Assistant Planner, Golder Associates Ltd., and Dr. Linda Mattson, 

Cultural Anthropologist, Golder Associates Ltd. 

Valiance Maritime Consultants Limited. 2014. A Review of Marine Recreational Vessel 

Activities in Burrard Inlet. Available at 

http://www.belcarra.ca/reports/Review_of_Marine_Recreational_Vessel_Activities_in

_Burrard_Inlet.pdf. Accessed September 2014. 

Vancouver Aquarium. 2014. Grey Whales. Available at 

http://www.vanaqua.org/learn/aquafacts/cetaceans/grey-whales. Accessed 

November 2014. 

Vancouver Port Authority. 2005. Deltaport Third Berth Project Environmental Assessment 

Application: Section 20.0 Summary of Project Impacts, Mitigation Requirements, and 

Residual Effects. Available at 

http://a100.gov.bc.ca/appsdata/epic/documents/p212/d19622/1108345489125_f26

c46a9c4474ae28f98bc46cce3d3f0.pdf. Accessed September 2014. 

Vancouver Whale Watch. 2014a. The History of Vancouver Whale Watch. Available at 

http://www.vancouverwhalewatch.com/celebrating.html. Accessed October 2014. 

Vancouver Whale Watch. 2014b. Frequently Asked Questions. Available at 

http://www.vancouverwhalewatch.com/faq.html. Accessed October 2014. 

Vancouver Whale Watch. 2014c. Our Boats. Available at 

http://www.vancouverwhalewatch.com/boats.html. Accessed October 2014. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 21-71 

Waddell, B.J. 1986. Roberts Bank Crab Habitat Loss Response Study Final Report (1981 to 

1984). Prepared for Roberts Bank Environmental Review Committee, Port of 

Vancouver, and Department of Fisheries and Oceans. 

Zhang, Z., & Canadian Science Advisory Secretariat. 2002. Evaluation of an intensive 

Fishery on Dungeness Crab, Cancer magister, in Fraser Delta, British Columbia. 

Canadian Science Advisory Secretariat 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 22-1 

 

22.0 LOCAL GOVERNMENT FINANCES EFFECTS ASSESSMENT 

This section presents the results of the assessment of potential Project-related effects on 

local government finances. The rationale for the selection of local government finances as a 

VC, assessment boundaries, and existing conditions relevant to local government finances 

are described. In addition, assessment findings, including identification of Project-related 

interactions and effects, are presented.  

This section addresses VC-specific information requirements identified in the EIS Guidelines, 

part 2, section 9.1.7, including descriptions of urban settings likely to be affected by the 

Project and socio-economic conditions (taken to include local government finances).  

22.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

Local government finances are defined as the collective expenditures and revenues raised 

by municipal, regional district, and Aboriginal governments in the context of balanced 

annual budgets and mandated five-year financial plans. 

22.0 Local Government Finances Assessment Highlights: 

 The Project is estimated to result in the following positive effects on local 
government finances in Metro Vancouver:  

 During the 5.5 year construction phase: 

 $11.3 million in incremental local government property taxes and fees 

 $350,000 per year in payments in lieu of taxes by Port Metro Vancouver 

 During the operation phase: 

 $6.8 million annually in incremental property taxes and fees 

 The majority of payments are expected to go to the Corporation of Delta during 

operation.  

 Any potential effect related to local government expenditures is expected to be 
negligible. 

 The Project is not expected to result in measurable adverse residual effects to 
local government finances. 

 The Project is not expected to result in incremental cumulative effects to local 
government finances. 
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22.1.1 Local Government Revenues and Expenditures 

Local governments in B.C. generate revenue predominantly through property taxes and sale 

of services. Local government expenditures generally fall under the broad categories of 

expenditures directed to government operations; goods and services acquisition; and 

income transfers. The regulation of local and regional government finances occurs primarily 

through the following provincial legislation: 

 Community Charter; 

 Local Government Grants Act; and 

 Local Government Act. 

22.1.2 Property Taxation and Payments in Lieu of Property Taxes 

The federal government and certain Crown corporations and other entities acting as agents 

of the federal Crown are not subject to taxation by either municipal or provincial 

governments. In order to reimburse municipalities for the cost of providing services, PMV 

makes payments in lieu of taxes (PILT) to local municipalities in accordance with the 

Payments in Lieu of Taxes Act for the unleased lands it manages. Port Metro Vancouver 

engages an accredited third-party appraiser to assist in its determination of value and 

taxation class for larger, or more significant, properties. Once the assessed value and 

appropriate tax class has been determined, PMV calculates the PILT that it will make to the 

municipality. Occupiers of lands managed by PMV are subject to payment of property tax 

unless they too are non-taxable entities, (such as a provincial government). Once PMV 

leases a property to a tenant or otherwise allows the property to be occupied, that property 

becomes subject to property taxation and property taxes under the Assessment Act, as with 

any other privately held property in a B.C. municipality.  

The B.C. Government introduced the Ports Property Tax Act (PPTA), which legislates a 

maximum municipal tax rate for major shipping terminals within the Corporation of Delta, 

City of North Vancouver, District of North Vancouver, City of Port Moody, City of Prince 

Rupert, District of Squamish, City of Vancouver, District of West Vancouver, and City of 

Surrey. Under the PPTA, a cap was installed on municipal tax rates for existing port 

facilities at $27.50 per $1,000 of assessed value for five years. In return, the B.C. 

government annually compensates the affected local government for the shortfall, at a rate 

indexed to inflation (provincial ports compensation). The PPTA also stipulates a 10-year cap 

of $22.50 per $1,000 of assessed value on municipal tax rates for new port investments.  
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22.1.3 Tsawwassen First Nation Final Agreement 

The Tsawwassen First Nation Final Agreement outlines legal standards and financial 

obligations for Tsawwassen First Nation with respect to financial planning, revenue, and 

spending decisions made by the elected Tsawwassen First Nation government, preparation 

of annual budgets, multi-year financial plans, and auditing of financial statements 

(Tsawwassen First Nation et al. 2007).  

22.2 SELECTION OF LOCAL GOVERNMENT FINANCES VALUED COMPONENT 

The selection of local government finances followed a three-step selection process as set out 

in Section 8.1.2 Selection of Valued Components.  

Local government finances are considered a VC because local governments may receive 

revenues and experience fiscal outlays due to the following: 

 Property tax, municipal and regional district tax (MRDT), permit fees, and PILT 

revenues generated due to the Project; 

 Provision of services and infrastructure to meet the requirements of the Project; and 

 Project-induced in-migration and associated services and infrastructure 

requirements.  

Changes in local government revenues and expenditures are of interest to local 

governments due to their responsibility to budget for, manage, and oversee supply of 

services and infrastructure to residents, and by residents who receive services and pay 

property taxes.  

The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project activities and this VC, which are linked to employment-induced population 

change due to construction and operation labour requirements, as well as associated 

changes in demand on services and infrastructure. This assessment relies on information 

contained in the following sections. Project employment effects are presented in Appendix 

20-A Economic Impact Roberts Bank Terminal 2 Technical Report, and Section 19.0 

Labour Market. Project population effects are described in Section 18.4 Population.  

Project-related effects on services and infrastructure due to both Project-induced population 

growth and direct use are presented in Section 23.0 Services and Infrastructure (also 

refer to Table 8-1 Intermediate Component and Valued Component Linkages in 

Section 8.0 Effects Assessment Methods).  
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The amount and timing of receipt of the following revenue streams were considered in 

assessing potential Project-related effects on local government finances: 

 PILT from PMV; and  

 Local government property taxes paid by the Terminal Operator Concessionaire and 

railways and certain property taxes, MRDT and permit fees paid by businesses 

directly and indirectly that would be involved with Project construction and operation.  

Economic benefits associated with benefit agreements with Aboriginal groups are not 

included in this section (refer to Section 34.0 Benefits to Canadians). Tsawwassen First 

Nation is considered in this assessment due to potential change in Tsawwassen First Nation 

population as a result of the Project (refer to Section 18.4 Population). Potential 

population change due to the Project and associated service and infrastructure and 

expenditure effects is an expressed interest of Tsawwassen First Nation. The Project will not 

utilise Tsawwassen First Nations’ services and infrastructure. Aboriginal traditional 

knowledge (ATK) related to local government finances was not available for this 

assessment. A summary of efforts to collect ATK is provided in Section 7.2.1.7 Collection 

of Aboriginal Traditional Knowledge. 

For statements in this section pertaining to professional judgement or reliance, the names 

and qualifications of the individuals making that judgement are listed at the beginning of 

Volume 4.  

22.2.1 Indicators  

Indicators are measurable parameters and provide means of determining a Project-related 

effect to a VC. The indicators chosen for local government finances and the rationale for 

their selection are presented in Table 22-1. 

Table 22-1  Indicators for Local Government Finances 

Indicator Rationale for Selection 

Municipal government revenue 
from PILT, property taxes, and 
other sources 

Project-associated PILT, property tax, MRDT and permit fee 
payments may affect local government revenues; direct provision 
of services to the Project and/or Project-induced in-migrants and 

associated services and infrastructure requirements may affect 
local government expenditures. 

These are indicators used by government, agencies, and service 

providers for planning, management, and reporting data sources 
generated by government, agencies, and service providers. 

Municipal government 
expenditures on programs, 

infrastructure, and services 
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22.3 ASSESSMENT BOUNDARIES 

The following subsection describes the spatial and temporal boundaries for the assessment 

of local government finances.  

22.3.1 Spatial Boundaries 

The local assessment area (LAA) and regional assessment area (RAA) for local government 

finances are defined in Table 22-2 and shown in Figure 22-1. A cumulative effects 

assessment area is not identified for Local Government Finances, as a cumulative effects 

assessment was not conducted for this VC (see Section 22.9). 

Table 22-2 Spatial Boundary Definitions for Local Government Finances 

Spatial Boundary Description of Assessment Area 

Local assessment area 
Metro Vancouver (with a focus on the Corporation of 
Delta and Tsawwassen First Nation) 

Regional assessment area Metro Vancouver  

The LAA was established to encompass the area within which the Project is expected to 

interact with and potentially have an effect on local government finances. In determining 

LAA boundaries, consideration was given to the nature and characteristics of local 

government finance, its potential exposure to various influences, and local government 

entities that may:  

 Incur expenditures as a result of Project-related population change or provision of 

services to support Project construction and operation activities; or 

 Receive property tax and other payments (including PILT) from the Project. The 

Project lies within Delta’s municipal boundaries, and Delta is therefore eligible for 

PILT from PMV and real property within the Project footprint is subject to Delta 

municipal and regional district property taxation.  

The RAA was established to provide a regional context for the assessment of Project-related 

effects. Metro Vancouver is the regional government entity responsible for general regional 

services management and planning, and providing a forum to address community services 

and infrastructure issues at a regional level. Metro Vancouver also oversees provision of 

waste, water and wastewater services, regional parks, and affordable housing to member 

municipalities.  
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22.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction, including decommissioning of 

temporary construction-related facilities, and operation phases, are defined in Section 4.0 

Project Description. The temporal boundaries established for the assessment of adverse 

Project-related effects on local government finances encompass these Project phases. 

22.3.3 Administrative Boundaries 

Existing conditions and potential Project-related effects pertaining to local government 

finances are described for the potentially affected municipal and regional metropolitan 

areas, and Tsawwassen First Nation. These local government jurisdictions reflect the 

availability of financial planning and reporting data by government entities and provincial 

statistical financial reporting. 

22.3.4 Technical Boundaries  

Local government property tax revenue estimates associated with the Project were 

developed through reference to local government tax rates and historical assessment values 

in the case of container terminal and railway property taxation. In addition, B.C. Input-

Output Model (BCIOM) was applied in the case of property taxation of supplier businesses, 

the MRDT1 and permit fees. Although current property tax rates for port facilities are set 

through the PPTA and therefore are known, the actual assessed value of the new 

terminal and railway addition and future property tax rates are not known at this 

time. Limitations of the BCIOM for estimating economic parameters are presented in 

Appendix 20-A Economic Impact Roberts Bank Terminal 2 Technical Report.  

The actual local government property tax and PILT revenue streams would depend on the 

assessed value of the Project-associated real property and the applicable property tax rates.  

22.4 INFORMATION SOURCES 

Sources of information for local government finances include the following:  

 Consolidated expenditure information for the Corporation of Delta and Metro 

Vancouver (from 2008 to 2013); 

 Consolidated revenue information for the Corporation of Delta and Metro Vancouver 

(from 2008 to 2013);  

                                          
1  Municipalities and regional districts have the discretion to levy a tax of up to 2% on sales of visitor 

accommodation, and the collected monies are directed to local and regional tourism initiatives.  
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 2008 to 2014 budget briefs for Corporation of Delta and Metro Vancouver;  

 2014 to 2018 Financial plans for Corporation of Delta and Metro Vancouver;  

 Tsawwassen First Nation Annual Reports;  

 Economic impact studies completed by InterVISTAS for Port Metro Vancouver port 

operations; 

 Port Metro Vancouver financial reports; and  

 Historical PILT and property tax payments from port operations.  

Estimates of local government revenues from the Project that were developed by the 

economic impact assessment of the Project were used to inform potential effects on local 

government finances (refer to Appendix 20-A Economic Impact Roberts Bank 

Terminal 2 Technical Report). Secondary sources cited are listed in Section 22.11.  

22.4.1 Desktop and Field Studies 

In 2013, PMV initiated desktop, primary data collection, and modelling studies to support 

the assessment of effects on local government finances. Desktop studies included the 

following: 

 Review of secondary sources and analysis of information with respect to local 

government finances within the LAA and RAA; and 

 Analysis of information gathered through PMV’s public and stakeholder consultation 

and Aboriginal consultation process.  

The primary data collection and modelling studies are summarised in Table 22-3. 

Table 22-3 Studies to Support Assessment of Local Government Finances 

Study Name Study Description 
Report 

Accessible at: 

Economic Impact 
Roberts Bank 
Terminal 2 

Technical Report 

For this analysis, the direct output, gross domestic 
product, property taxation, and employment estimates for 
the construction and operation phases are based on 

expenditure and employment estimates developed by 
engineering and shipping industry consultants for PMV as 
part of the Project’s planning. Other direct and all indirect 

and induced economic effects for the construction and 
operation phases (including tax payment effects) were 
estimated through modelling runs of the BCIOM and use 
of PMV supplied expenditure and employment estimates 

as modelling inputs.  

Appendix 20-A 
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Study Name Study Description 
Report 

Accessible at: 

Existing Social 

and Economic 

Conditions of 
Tsawwassen First 

Nation 
Community 

This study describes the existing socio-economic 

conditions of Tsawwassen First Nation. The study’s 
research program included: working with Tsawwassen 

First Nations representatives to finalise the study scope 
and work plan; desktop research; and primary data 

collection through interviews with Tsawwassen First 
Nation departmental representatives. 

Appendix 18-A 

Field Interviews 

Interviews were undertaken with representatives from 
Corporation of Delta, Metro Vancouver, Tsawwassen First 
Nation, and PMV to:  

 Clarify secondary data obtained through literature 
review; 

 Acquire additional local government financial 
information; and 

 Confirm potential interactions of the Project.  

Specific 

personal 
communications 

are listed in 
Section 22.11  

22.4.2 Tsawwassen First Nation Community Assessment  

Revenue and expenditure information obtained from Appendix 18-A Existing Social and 

Economic Conditions of Tsawwassen First Nation Community were incorporated into 

the Section 22.5, and taken into consideration in Section 22.6.  

22.5 EXISTING CONDITIONS 

This section describes operating revenues and expenditures for Corporation of Delta, Metro 

Vancouver, and Tsawwassen First Nation, as well as factors influencing local government 

operating revenues and expenditure requirements.  

Metro Vancouver’s financial framework comprises five separate budgets and associated 

financial plans, based on their legislated responsibility for drinking water, liquid waste, solid 

waste, regional parks, air quality, regional growth, and affordable housing, as follows:  

 Greater Vancouver Regional District (responsible for air quality, regional parks, 

regional planning, and general government);  

 Greater Vancouver Sewerage and Drainage District (responsible for liquid and solid 

waste services); 

 Greater Vancouver Water District (responsible for water treatment and supply to 

member municipalities); 

 Metro Vancouver Housing Corporation (MVHC) (responsible for affordable rental 

housing); and  

 Corporate Programs (responsible for corporate services, financial services, human 

resources, external relations, and corporate administration). 
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These entities create annual tax requisitions specifying the amount to be collected for each 

service they provide in order to meet their annual revenue needs. Based on this 

information, municipalities notify property owners, collect taxes on the regional district’s 

behalf, and remit the revenue to the regional district.  

The existing conditions as described in this section implicitly reflect the cumulative effects of 

developments to date with respect to their effects on local government revenues and 

expenditures. 

22.5.1 Revenues 

Operating revenues for Metro Vancouver and the Corporation of Delta are summarised 

below for 2008 to 2013. Revenues for Tsawwassen First Nation cover the 2010 to 2013 

period. 

22.5.1.1 Metro Vancouver  

A breakdown of Metro Vancouver’s operating revenues from 2008 to 2013 is presented in 

Table 22-4. Its revenues are generated mainly through user fees charged to member 

municipalities for the Greater Vancouver Water District (from water sales) and Greater 

Vancouver Sewerage and Drainage District (from sewer levies and solid waste fees), and 

through property taxes for the Greater Vancouver Regional District. The MVHC recovers 

costs primarily through property rentals.  

Revenues generated through the metered sale of water and sewerage and drainage levies 

collectively contributed between 57.4% and 61.2% of annual revenues between 2008 and 

2013. In 2013, the metered sale of water generated $233.9 million, or 32.8% of total 

annual revenues, while sewerage and drainage levies generated $186.8 million or 26.2% of 

total revenues. Between 2008 and 2013, tipping fees (the fee to dispose of waste at waste 

facilities) generated an additional 12.4% to 15.4% in annual revenues, and housing 

property rentals generated between 4.7% and 5.6%. Greater Vancouver Regional District 

property tax requisitions were between $39.0 million and $46.4 million, and comprised 

between 6.3% and 7.5% of total revenues.  
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Table 22-4 Consolidated Revenues for Metro Vancouver ($ million), 2008 to 

2013 

Revenue Source  
Revenues (Total ($ million)a and % of Total) by Year 

2008 2009 2010 2011 2012 2013 

Total revenues 518.6 550.7 594.0 669.1 691.5 713.7 

Greater Vancouver Regional District 

property tax requisitions 

39.0 

(7.5%) 

39.9 

(7.2%) 

42.3 

(7.1%) 

44.3 

(6.6%) 

43.3 

(6.3%) 

46.4 

(6.5%) 

Metered sale of water 
149.1 

(28.8%) 

178.6 

(32.4%) 

190.9 

(32.1%) 

210.2 

(31.4%) 

229.8 

(33.2%) 

233.9 

(32.8%) 

Sewerage and drainage levy 
150.9 

(29.1%) 

158.6 

(28.8%) 

164.9 

(27.8%) 

174.1 

(26.0%) 

182.7 

(26.4%) 

186.8 

(26.2%) 

Tipping fees 
79.8 

(15.4%) 

75.8 

(13.8%) 

83.6 

(14.1%) 

90.4 

(13.5%) 

94.7 

(13.7%) 

88.3 

(12.4%) 

Steam and electricity sales 
11.1 

(2.1%) 

10.3 

(1.9%) 

10.5 

(1.8%) 

10.8 

(1.6%) 

6.8 

(1.0%) 

7.4 

(1.0%) 

Development cost charges 
6.9 

(1.3%) 

6.7 

(1.2%) 

6.7 

(1.1%) 

6.3 

(0.9%) 

6.6 

(1.0%) 

6.5 

(0.9%) 

Trucked liquid waste fees 
1.6 

(0.3%) 

1.7 

(0.3%) 

1.3 

(0.2%) 

1.2 

(0.2%) 

1.2 

(0.2%) 

1.2 

(0.2%) 

Source control fees 
0.3 

(0.1%) 

0.3 

(0.1%) 

0.3 

(0.1%) 

0.4 

(0.1%) 

0.8 

(0.1%) 

1.1 

(0.2%) 

Housing property rentals 
28.9 

(5.6%) 

29.5 

(5.4%) 

30.9 

(5.2%) 

31.7 

(4.7%) 

32.5 

(4.7%) 

33.9 

(4.8%) 

Grants and other contributions 
6.4 

(1.2%) 

5.8 

(1.1%) 

7.8 

(1.3%) 

10.3 

(1.5%) 

7.9 

(1.1%) 

11.0 

(1.5%) 

User fees, recoveries, and other 
revenue 

14.1 

(2.7%) 

12.2 

(2.2%) 

15.5 

(2.6%) 

27.4 

(4.1%) 

24.4 

(3.5%) 

35.1 

(4.9%) 

Sinking fund and interest income 
30.3 

(5.8%) 

31.3 

(5.7%) 

39.5 

(6.6%) 

61.9c 

(9.3%) 

60.6c 

(8.8%) 

61.9c 

(8.7%) 

Total revenues 518.6 550.7 594.0 669.1 691.5 713.7 
a Includes budgets for three Greater Vancouver Districts (Greater Vancouver Water District, Greater 

Vancouver Sewerage and Drainage District, and Greater Vancouver Regional District) and Metro 

Vancouver Housing Corporation. 
b Includes government grants and assistance. 
c Includes sinking fund income (defined as a fund created to pay the principal secured by 

debentures or other securities), members, and Translink.  
Source: KPMG 2009, 2010, 2011, 2012, 2013, 2014. 
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22.5.1.2 Corporation of Delta  

A breakdown of operating revenues for Delta from 2008 to 2013 is presented in Table 

22-5. Its revenues are generated mainly through property taxes and grants-in-lieu 

(inclusive of federal and provincial, utilities, and port components), which have accounted 

for over 50% of Delta’s annual revenues since 2008. The sale of services (including levies 

and user fees for garbage, recycling, water, and sewer) contributed between 26.0% and 

29.2% of municipal revenues annually over the same time period. Flat rate and metered 

utility user rates are based on the costs of providing the specific utility, which includes the 

purchase of services from Metro Vancouver, debt repayment charges on money borrowed to 

construct the utility systems, contractual costs for garbage and recycling programs, 

contribution to capital for water and sewer distribution system improvements, and operating 

costs to maintain the systems. 
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Table 22-5 Consolidated Revenues for Corporation of Delta ($ million), 2008 to 2013  

Revenue Source 
Revenues (Total ($ million) and % of Total) by Year 

2008 2009 2010 2011 2012 2013 

Total Revenues 173.3 174.9 186.9 211.2 204.4 220.1 

Taxation and grants in lieu 
96.5 

(55.7%) 

100.8 

(57.7%) 

106.3 

(56.9%) 

110.2 

(52.2%) 

113.5 

(55.5%) 

116.6 

(53.0%) 

Government grants, transfers, and other grants 
5.4 

(3.1%) 

4.2 

(2.4%) 

8.2 

(4.4%) 

17.2 

(8.2%) 

6.3 

(3.1%) 

4.1 

(1.8%) 

Sale of services (includes levies/user fees for 
garbage, recycling, water, and sewer) 

47.6 

(27.4%) 

51.1 

(29.2%) 

53.1 

(28.4%) 

55.0 

(26.0%) 

59.7 

(29.2%) 

61.6 

(28.0%) 

Licenses, permits, fees 
4.8 

(2.8%) 

5.0 

(2.8%) 

5.0 

(2.7%) 

5.0 

(2.4%) 

5.6 

(2.7%) 

6.4 

(2.9%) 

Contributions 
4.5 

(2.6%) 

4.0 

(2.3%) 

3.0 

(1.6%) 

1.8 

(0.8%) 

3.1 

(1.5%) 

7.2 

(3.3%) 

Investment income 
4.5 

(2.6%) 

1.9 

(1.1%) 

1.9 

(1.0%) 

2.4 

(1.1%) 

2.5 

(1.2%) 

2.8 

(1.3%) 

Earnings on debt 
2.0 

(1.2%) 

2.2 

(1.3%) 

3.4 

(1.8%) 

4.2 

(2.0%) 

0.8 

(0.4%) 

1.6 

(0.7%) 

Development cost charges 
1.6 

(0.9%) 

0.3 

(0.2%) 

1.1 

(0.6%) 

2.8 

(1.3%) 

1.0 

(0.5%) 

2.6 

(1.2%) 

Landfill royalties 
2.2 

(1.3%) 

1.9 

(1.1%) 

2.0 

(1.1%) 

2.3 

(1.1%) 

2.8 

(1.4%) 

2.6 

(1.2%) 

Municipal Finance Authority surplus distribution 
0.5 

(0.3%) 

0.4 

(0.2%) 

0.5 

(0.2%) 

1.4 

(0.7%) 

0.1 

(0.0%) 

1.2 

(0.5%) 

Gain on disposal of tangible capital assets ‒ ‒ ‒ 
5.2 

(2.5%) 

3.6 

(1.7%) 

1.3 

(0.6%) 

Contributed tangible capital assets 
1.0 

(0.6%) 

.05 

(0.3%) 

0.1 

(0.0%) 

1.3 

(0.6%) 

2.5 

(1.2%) 

10.1 

(4.6%) 

Other 
2.7 

(1.6%) 

2.6 

(1.5%) 

2.3 

(1.2%) 

2.3 

(1.1%) 

2.9 

(1.4%) 

2.1 

(0.9%) 

- No revenues reported.  
Source: Corporation of Delta 2008, 2009, 2010, 2011, 2012, 2013a, 2014a.  
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 Between 2010 and 2014, Delta received annual port property tax payments from 

Westshore Terminals Ltd. Partnership (Westshore Terminal), Global Container Systems 

Canada Ltd. (GCT) (Deltaport Terminal), and Pacific Rim Stevedoring Ltd. (Corporation of 

Delta 2014b). During this period, between $629,634 and $1,096,268 annually was received 

from PMV in PILT. Additional revenues were realised through provincial port compensation 

(Representative of Port Metro Vancouver 2014) (Table 22-6). For 2013, the combination of 

terminal-related property tax payments, provincial port compensation, and payments in lieu 

of taxes amounted to 2.2% of total Corporation of Delta revenues.  

Table 22-6 Port Property Tax Payments and Payments in Lieu of Taxes ($), 
Corporation of Delta, 2010 to 2014  

 2010 2011 2012 2013 2014 

Delta property tax payments from 
Westshore Terminals Ltd., GCT, 
and Pacific Rim Stevedoring Ltd.a 

3,791,358 3,770,926 3,778,468 3,826,243 3,750,141 

Provincial port compensationb 320,292 320,292 332,246 335,900 335,900 

Payments in lieu of taxes to Deltac 629,634 738,284 734,989 858,548  1,096,268 
a Pacific Rim Stevedoring Ltd. is a wholly owned subsidiary of Fraser Surrey Docks LP, located in 

Delta. Total property tax payment numbers do not include taxes paid by tenants on port lands in 
Delta that are exclusive of port terminals. 

b 2014 provincial port compensation was specified as an estimate by Corporation of Delta.  
Source:  a,b Corporation of Delta 2014b, cRepresentative of Port Metro Vancouver 2014  

In 2014, Delta realised a total of $5,359,033 in property tax revenue from tenants of lands 

in Delta managed by PMV (inclusive of port terminal operators as well as tenants on other 

PMV-managed lands).  

22.5.1.3 Tsawwassen First Nation 

Details of Tsawwassen First Nation government revenues for fiscal years 2010 to 2013 are 

summarised in Table 22-7. Transfers received from Aboriginal Affairs and Northern 

Development Canada were the primary contributor to the total revenues during this period. 

Other primary revenue sources have varied considerably between fiscal years.  
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Table 22-7 Tsawwassen Government Revenues ($), 2010 to 2013  

Revenue Source 
Revenues (Total $ and % of Total) by Yeara 

2010 2011 2012 2013 

Total Revenue 32,483,409 19,002,006 15,851,755 7,542,718 

Aboriginal Affairs and Northern 
Development Canada 

4,618,032 

(14.2%) 

12,994,030 
(68.4%) 

9,455,247  
(59.6%) 

3,200,282 
(42.4%) 

Investment income 
71,119 

(0.2%) 

697,744 

(3.7%) 

54,988 

(0.3%) 

1,091,196 

(14.5%) 

Property tax 
676,844 

(2.1%) 

684,204 

(3.6%) 

674,715 

(4.3%) 

577,553 

(7.7%) 

Other 
630,509 

(1.9%) 

680,623 

(3.6%) 

1,170,129 

(7.4%) 

503,698 

(6.7%) 

Permit and registry fee 
211,824 

(0.7%) 

80,855 

(0.4%) 

367,471 

(2.3%) 

364,444 

(4.8%) 

British Columbia 
813,621 

(2.5%) 

1,623,922 
(8.5%) 

1,974,927 

(12.5%) 

317,218 

(4.2%) 

Lease and rental 
359,833 

(1.1%) 

367,457 

(1.9%) 

311,015 

(2.0%) 

307,927 

(4.1%) 

Vancouver Fraser Port 
Authority 

‒ 
324,461 

(1.7%) 

811,738 

(5.1%) 

263,000 

(3.5%) 

Interest on Tsawwassen First 

Nation Final Agreement 

receivable 

367,678 

(1.1%) 

322,198 

(1.7%) 

288,809 

(1.8%) 

252,271 

(3.3%) 

Economic development 
294,925 

(0.9%) 

295,011 

(1.6%) 

161,630 

(1.0%) 

258,719 

(3.4%) 

Share of business enterprise 
57,669 

(0.2%) 

607,632 

(3.2%) 

354,378 

(2.2%) 

209,809 

(2.8%) 

Housing program 
160,561 

(0.5%) 

147,373 

(0.8%) 

129,395 

(0.8%) 

106,372 

(1.4%) 

Utilities 
73,542 

(0.2%) 

106,313 

(0.6%) 

77,289 

(0.5%) 

77,101 

(1.0%) 

First Nations Employment 
Society 

272,893 

(0.8%) 

70,183 

(0.4%) 

20,024 

(0.1%) 

13,128 

(0.2%) 

Ministry of Transportation and 
Infrastructure 

804,933 

(2.5%) 
‒ ‒ ‒ 

Tsawwassen First Nation Final 
Agreement 

23,069,426b 

(71.0%) 
‒ ‒ ‒ 

a Data for fiscal years post-Tsawwassen First Nation Final Agreement ratification. 
b Funding provided through the Tsawwassen First Nation Final Agreement. 
- No revenues reported.  
Source:  Tsawwassen First Nation n.d.a, n.d.b, 2013. 
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22.5.2 Expenditures 

Operating expenditures for Metro Vancouver and Corporation of Delta for the 2008 to 2013 

period, and Tsawwassen First Nation for the 2010 to 2013 period are described below.  

22.5.2.1 Metro Vancouver 

Metro Vancouver’s operating expenditures are driven directly by the services it provides to 

member municipalities, namely water treatment, supply and infrastructure maintenance, 

liquid and solid waste services, housing, and parks. As summarised in Table 22-8, sewer, 

waste, and water services and operations comprised the majority of expenditures, 

collectively accounting for 68.6% to 75.2% of total costs between 2008 and 2013. Other 

key expenditures during this period included housing rental operations (comprising 6.3% to 

8.7% of total expenditures), regional parks (comprising 4.6% to 5.0% of total 

expenditures), and corporate costs (comprising 7.7% to 8.8% of total expenditures).  

Table 22-8 Consolidated Expenditures for Metro Vancouver ($ million), 2008 

to 2013  

Expenditure 
Source 

Expenditure (Total ($ million) and % of Total) by Year 

2008 2009 2010 2011 2012 2013 

Total expenditures 404.3 435.3 445.5 473.9 492.1 504.0 

Sewer operations 
118.1 

(29.2%) 

127.5 

(29.3%) 

123.7 

(27.8%) 

127.3 

(26.9%) 

131.3 

(26.7%) 

129.3 

(25.7%) 

Waste disposal, 
recycling, and 
regulatory services 

89.6 

(22.2%) 

95.5 

(21.9%) 

90.4 

(20.3%) 

84.8 

(17.9%) 

89.3 

(18.1%) 

87.6 

(17.4%) 

Water operations 
92.1 

(22.8%) 

104.5 

(24.0%) 

120.1 

(26.9%) 

117.6 

(24.8%) 

127.3 

(25.9%) 

128.8 

(25.5%) 

Housing rental 
operations 

35.2 

(8.7%) 

35.3 

(8.1%) 

33.9 

(7.6%) 

34.3 

(7.2%) 

31.2 

(6.3%) 

32.9 

(6.5%) 

General government 
services 

2.7 

(0.7%) 

3.4 

(0.8%) 

3.5 

(0.8%) 

3.5 

(0.7%) 

3.5 

(0.7%) 

3.5 

(0.7%) 

Regional parks 
20.2 

(5.0%) 

21.5 

(4.9%) 

21.5 

(4.8%) 

21.9 

(4.6%) 

23.2 

(4.7%) 

23.4 

(4.6%) 

Air quality 
4.5 

(1.1%) 

5.7 

(1.3%) 

5.0 

(1.1%) 

5.0 

(1.1%) 

5.8 

(1.2%) 

6.1 

(1.2%) 

Corporate costs 
33.5 

(8.3%) 

33.4 

(7.7%) 

38.9 

(8.7%) 

41.8 

(8.8%) 

39.5 

(8.0%) 

40.6 

(8.1%) 

Other 
8.2 

(2.0%) 

8.5 

(2.0%) 

8.6 

(1.9%) 

37.7 

(8.0%) 

41.0 

(8.3%) 

51.8 

(10.3%) 

Source:  KPMG 2009, 2010, 2011, 2012, 2013, 2014. 
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22.5.2.2 Corporation of Delta 

Local government expenditures increase relative to population growth, service expansion, 

and the procurement of capital assets. Table 22-9 presents the total operating 

expenditures by the Corporation of Delta between 2008 and 2013. For each year, protective 

(policing and emergency) services were the highest expenditure, representing 30.3% to 

31.6% of total outlays. Spending on water and sewer, public works and transportation, 

and recreation and cultural services represented other key expenditures over the same 

time period. 
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Table 22-9 Consolidated Expenditures for Corporation of Delta, ($ million) 2008 to 2013  

Expenditures Source 
Expenditures (Total ($ million) and % of Total) by Year 

2008 2009 2010 2011 2012 2013 

Total Expenditures 152.2 164.3 171.6 173.1 178.9 183.3 

General government 
17.5 

(11.5%) 

20.4 

(12.4%) 

22.6 

(13.2%) 

22.3 

(12.9%) 

21.7 

(12.2%) 

23.5 

(12.8%) 

Protective services 
46.7 

(30.7%) 

49.7 

(30.3%) 

52.3 

(30.5%) 

54.4 

(31.5%) 

56.5 

(31.6%) 

56.5 

(30.8%) 

Engineering, public works, and transportationa 
26.4 

(17.3%) 

28.5 

(17.3%) 

28.7 

(16.7%) 

29.2 

(16.9%) 

30.1 

(16.8%) 

30.6 

(16.7%) 

Water and sewer 
24.3 

(15.9%) 

26.8 

(16.3%) 

30.0 

(17.5%) 

30.8 

(17.8%) 

33.2 

(18.6%) 

33.9 

(18.5%) 

Environmental health and solid waste 
4.9 

(3.2%) 

4.9 

(3.0%) 

5.2 

(3.0%) 

5.1 

(2.9%) 

5.7 

(3.2%) 

5.7 

(3.1%) 

Community planning and development 
4.0 

(2.6%) 

3.4 

(2.1%) 

4.2 

(2.4%) 

3.7 

(2.1%) 

3.8 

(2.1%) 

4.8 

(2.6%) 

Parks, recreation, and cultureb 
24.0 

(15.7%) 

24.8 

(15.1%) 

27.3 

(15.9%) 

27.6 

(15.9%) 

27.8 

(15.6%) 

28.4 

(15.5%) 

Otherc 
4.5 

(3.0%) 

5.7 

(3.4%) 

1.3 

(0.8%) 
‒ ‒ ‒ 

a Between 2005 and 2009, these expenditures are related to transportation costs only. 
b Between 2005 and 2009, these expenditures are related to recreation and cultural only. 
c Includes expenditures related to loss or disposal of tangible capital assets, interest, and reallocation of internal equipment usage.  
- No expenditure from this source reported. 
Source:  Corporation of Delta 2008, 2009, 2010, 2011, 2012, 2013a, 2014a. 
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22.5.2.3 Tsawwassen First Nation  

Primary expenditures between 2010 and 2013 have been relatively consistent, with the 

majority of expenditures allocated to administration, lands, and municipal services and 

amortisation (see Table 22-10). 

Table 22-10 Tsawwassen Government Expenditures ($), 2010 to 2013a  

Expenditures Source 
Expenditures (Total $ and % of Total) by Year 

2010 2011 2012 2013 

Total Expenditures 10,309,210 7,220,619 9,997,474 11,616,935 

Administration 
2,258,066 

(21.9%) 

2,492,026 

 (24.4%) 

2,696,996 
(25.9%) 

3,084,138  

(26.5%) 

Lands and municipal 
2,642,695 

(25.6%) 

2,609,670  

(12.6%) 

2,886,788 

(27.7%) 

2,993,641 

(25.8%) 

Amortisation 
1,345,058 

(13.0%) 

1,274,986 

(12.5%) 

1,257,722 

(12.1%) 

1,322,031 

(11.4%) 

Education 
680,797 

(6.6%) 

1,072,765 

(10.5%) 

1,035,281 

(9.9%) 

1,041,536 

(9.0%) 

Social development 
674,892 

(6.5%) 

 385,396 

(3.8%) 

418,154 

(4.0%) 

539,566 

(4.6%) 

Health ‒ 
306,039 

(3.0%) 

311,964 

(3.0%) 

272,594 

(2.3%) 

Economic development 
708,931 

(6.9%) 

807,809 

(7.9%) 

898,451 

(8.6%) 

822,174 

(7.1%) 

Share of business 

enterprise loss 
‒ ‒ ‒ 

720,955 

(6.2%) 

Taxation ‒ 
680,623 

(6.7%) 

424,280 

(4.1%) 

343,466 

(3.0%) 

Distribution and 

community benefits 

535,540 

(5.2%) 

273,280 

(2.7%) 

262,500 

(2.5%) 

252,029 

(2.2%) 

Housing program 
135,031 

(1.3%) 

157,678 

(1.5%) 

 106,952 
(1.0%) 

114,776 

(1.0%) 

Interest on final 
agreement debt payable 

153,514 

(1.5%) 

140,600 

(1.4%) 

125,653  

(1.2%) 

110,029 

(0.9%) 

Fisheries 
872,317 

(8.5%) 
‒ ‒ ‒ 

Employment 
302,369 

(2.9%) 
‒ ‒ ‒ 

a  Data for fiscal years post- Tsawwassen First Nation Final Agreement ratification. 
- No expenditures reported. 

Source:  Tsawwassen First Nation n.d.a, b, 2013. 
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22.5.3 Local Government Revenue from Port Economic Activity 

Port operations and associated economic activity (as defined by InterVISTAS Consulting 

Inc.) generate various government revenue streams received by local, as well as provincial 

and federal governments. Local government revenues include the following: 

 Local government property taxes paid by firms involved (directly and indirectly) in 

Project construction, and marine terminal operators and firms involved in all sectors 

of port economic activity (i.e., on property leased from PMV); and  

 Payments in lieu of property taxes (InterVISTAS Consulting Inc. 2013).2 

A study completed by InterVISTAS indicated that in 2011, municipal governments collected 

over $116 million or 9% of total tax contributions from port operations and associated 

economic activity related to PMV (InterVISTAS Consulting Inc. 2013). Of this $116 million, 

$95.4 million went to municipalities in the Metro Vancouver area. Property tax payments 

made by employees and employers to the municipalities in the Metro Vancouver area 

accounted for $89 million. This includes the municipal portion of PMV tenant property 

tax payments, property tax payments made by port-related businesses that are not located 

on lands managed by PMV, hotel property tax (hotels used by cruise passengers), and the 

local residential property tax payments made by employees. Of this $89 million, $44.3 

million in property taxes was paid by PMV terminal operator tenants to municipalities in 

Metro Vancouver (InterVISTAS Consulting Inc. 2013). 

Payment in lieu of taxes payments made by PMV to all municipalities in Metro Vancouver, 

and to Delta specifically, between 2009 and 2013 are presented in Table 22-11.  

Table 22-11 Port Metro Vancouver Payments in Lieu of Property Taxes  

Operating Year 2009 2010 2011 2012 2013 

Total Payments in Lieu of 
Taxes to Metro Vancouver 

municipalities ($ million) 

5.48 5.48 5.71 5.46 5.79 

Payments in Lieu of Taxes to 

Delta ($) 
879,197 629,634 738,284 734,989 858,548 

Source: Representative of PMV 2014.   

                                          
2  Revenue contributions to provincial and federal levels of government from port operations also include taxes 

paid by employers and employees (including income, payroll taxes, social insurance contributions for all direct 

employment associated with container activity), and federal corporate income tax paid by employers; gross 

revenue charge paid by the Port Authority, including the portion of gross revenue charges paid by PMV to the 

federal government that is related to container activity at the Port; and taxes paid by cruise passengers, crew, 

and cruise lines.  
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22.5.4 Expected Conditions  

This section provides a summary of forecasted revenues and expenditures for Corporation of 

Delta and Metro Vancouver that informs the context for existing conditions. These forecasts 

are estimates. The assessment of Project-related effects on local government finances is 

compared against the existing conditions case due to the uncertainty of the occurrence of 

the referenced forecasts. The forecasts presented in this section could change due to future 

unanticipated events at local, provincial, national, and international levels; cancellation of 

planned projects that affect revenues or expenditures of Corporation of Delta and Metro 

Vancouver; and unanticipated projects coming to fruition prior to Project commencement 

and affecting the revenues and expenditures forecasts. As a consequence, this section 

should be read as information on future trends that supplement but do not replace the 

information on existing conditions presented in the previous section, and not as a future 

baseline at the time of Project commencement. 

Available data for the time periods closest to the time of Project commencement were used. 

Metro Vancouver and the Corporation of Delta have a five-year financial plan covering the 

period between 2014 and 2018. Budgetary details for Metro Vancouver are available 

for 2014 and 2015, while budgetary details of Corporation of Delta are available for all 

five financial planning years.3  

Forecasted revenues and expenditures for Tsawwassen First Nation were not available for 

this assessment. 

22.5.4.1 Metro Vancouver Finances 

Financial planning information for Metro Vancouver in 2015 is presented in Table 22-12 

and Table 22-13. Metro Vancouver estimates $657.1 million in expenditures in 2015, an 

increase of 0.5% (or $3.4 million) over 2014. Increases are mainly attributed to operating 

costs, debt service, and debt avoidance-capital funding. As with previous years, the 

operating costs associated with the provision of utility services are main drivers of Metro 

Vancouver’s expenditures (Metro Vancouver 2014a, b). Costs incurred in 2014 will be 

recovered mainly through user fee charges to member municipalities for water, waste, and 

sewage systems services, as well as property taxes.  

                                          
3  As per financial planning bylaws, and in compliance with Public Sector Accounting Board standards and 

requirements, financial plans as illustrated in this section reflect revenues and expenditures as well as capital 

expenditures, debt repayments, and reserve transfers to illustrate balanced budgets. 
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Table 22-12 Metro Vancouver 2015 Revenue Sources ($ million) 

 2015 

Revenue Sources  

Water sales 243.5 

Sewer levy 192.3 

Solid waste fees 75.8 

Housing rents 34.7 

Tax requisitions 47.2 

External revenues 39.0 

Other (includes reserves; biochemical oxygen 
demand and total suspended solid charges, 

development cost charges) 

24.3 

Total Revenues 657.1 

Source:  Metro Vancouver 2014c. 

Table 22-13 Metro Vancouver 2015 Expenditures ($ million) 

 

Greater 
Vancouver 

Water 
District 

Greater 
Vancouver 

Sewerage 
and Drainage 

District 

Metro 
Vancouver 

Housing 
Corporation 

Greater 
Vancouver 

Regional 
District 

TOTAL 

2014 Budget 242.1 308.6 38.9 64.1 653.7 

Change in operations 4.9 (1.6) 0.9 1.5 5.7 

Change in debt (4.0) 0.1 0.1 (0.1) (3.9) 

Contribution to 
capital 

4.3 (2.7) 0.0 0.0 1.6 

Total Expenditures 247.3 304.4 39.9 65.5 657.1 

Source:  Metro Vancouver 2014a. 

Metro Vancouver’s 2014 to 2018 financial projections are slated to address legislative and 

operational requirements, general inflation, inflation affecting labour costs, the need for 

increased maintenance on aging water and liquid waste system infrastructure, and new 

initiatives mandated by other levels of government. Specific priorities directing budget 

considerations, including projected increases of sewer levies, solid waste tipping fees, water 

rates, and tax requisitions include the following: 

 Completion of twin tunnel component of the Seymour-Capilano Filtration Plant and 

tunnel crossings of the Fraser River at Port Mann and Annacis Island; 

 Maintenance of aging water infrastructure, seismic hardening, and expansion to 

accommodate population growth;  
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 Maintenance of aging liquid waste infrastructure, upgrades at Lions Gate and Iona 

Island wastewater treatment plants, and system expansion to support population 

growth;  

 Relocation of residential and commercial garbage from transfer stations in 

Abbotsford to regional facilities in Metro Vancouver; and 

 Capital works including transfer stations and waste-to-energy capacity. 

22.5.4.2 Corporation of Delta Finances 

Expenditures in 2014 for Corporation of Delta are projected at $188.23 million, up 5.2% 

from 2013 (Corporation of Delta 2013). Delta’s 2014 Operational Plan maintains current 

service levels, providing for contractual commitments, water and sewer regional costs, and 

other items including hydro cost increases and a police staffing plan. The 2014 Capital Plan 

maintains base civic building, engineering, parks, and equipment programs, as well as 

funding for neighbourhood road improvements. Other community priorities include new 

buildings and building improvements, sports facility enhancements, and Boundary Bay 

Airport capital improvements.  

Delta’s 2014 to 2018 Financial Plan addresses anticipated new growth, including Metro 

Vancouver’s long-range plan and regional costs for utilities for Delta. The regional costs to 

provide water and sewer services to Delta will be largely driven by improvements to Metro 

Vancouver's utility infrastructure and are expected to rise. Property taxes and utility fees 

are now and will continue in the future to be the major revenue sources (Table 22-14).  
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Table 22-14 Corporation of Delta 2014 to 2018 Financial Plan ($ million) 

 
(Total ($ million) and % of Total) by Year 

2014 2015 2016 2017 2018 

Revenue Sources 

Property taxes 
116.9 

(54.4%) 

120.9 

(57.1%) 

124.7 

(57.3%) 

128.6 

(57.4%) 

131.5 

(57.4%) 

Parcel taxes 
0.04 

(0.02%) 

0.04 

(0.02%) 

0.03 

(0.01%) 

0.03 

(0.01%) 

0.01 

(0.004%) 

Fees (utility user fees) 
58.0 

(27.0%) 

60.8 

(28.7%) 

63.1 

(29.0%) 

65.7 

(29.3%) 

68.5 

(29.9%) 

Other revenues 
39.8 

(18.5%) 

29.8 

(14.1%) 

29.9 

(13.7%) 

29.8 

(13.3%) 

29.1 

(12.7%) 

Total Revenues 214.7 211.6 217.8 224.1 229.1 

Expense Source 

Municipal purposes 
167.5 

(89.0%) 

172.6 

(88.7%) 

178.0 

(89.5%) 

183.1 

(89.8%) 

188.4 

(89.9%) 

Amortisation 
20.1 

(10.7%) 

20.2 

(10.4%) 

20.3 

(10.2%) 

20.6 

(10.1%) 

20.8 

(9.9%) 

Debt interest 
0.71 

(0.4%) 

0.71 

(0.4%) 

0.71 

(0.4%) 

0.35 

(0.2%) 

0.28 

(0.1%) 

Total Expenditures  188.2 194.5 198.9 204.0 209.5 

Excess of Revenues 

over Expenses 
26.4 18.2 18.9 20.1 19.6 

Capital, Debt, and Revenue Transfers 

Capital expenditures (99.9) (87.6) (89.2) (90.6) (91.3) 

Capital expenditures 

(contributed) 
(9.0) (4.5) (3.2) (1.8) (0.5) 

Debt principal 

repayment 
(0.5) (0.5) (0.5) (0.3) (0.3) 

Amortisation 20.1  20.2  20.3  20.6  20.8  

Revenues 62.9  54.3  53.7  52.0  51.6  

Financial Plan 
Balance 

0 0 0 0 0 

Source:  Corporation of Delta 2013b. 
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22.6 FUTURE CONDITIONS WITH THE PROJECT ‒ POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on local 

government finances in relation to the indicators listed in Table 22-1. 

Potential interactions between Project components and activities and local 

government finances during the construction and operation of Project components are 

identified in Table 22-15. A preliminary evaluation of the potential effects associated with 

these interactions on local government finances is also provided to focus the assessment on 

those interactions of greatest importance. An interaction resulting in no effect, or a 

negligible (undetectable or unmeasurable) effect, is not carried forward for assessment.  

Project interactions with local government finances include the following: 

 Change in local government revenues from PILT, property tax, MRDT, and permit 

fees generated through the Project;4 and  

 Potential change in municipal government expenditures to supply services and 

infrastructure utilised by the Project.5 

An adverse Project-related effect on local government finances would occur if: 

 There was an expected change to local government expenditures to meet the 

demand for and utilisation of services and infrastructure generated by the Project; 

and 

 Local government revenue streams, including those generated by the Project, were 

insufficient to address these incremental local government expenditures. 

As indicated in Section 23.0 Services and Infrastructure, the Project will not utilise 

Tsawwassen First Nation services and infrastructure. There would be a negligible 

population-induced incremental demand on Tsawwassen First Nation services and 

infrastructure. Tsawwassen First Nation does not receive PILT payments from the Port and it 

is expected that there would be nominal property tax and fee payments to Tsawwassen First 

Nation associated with either the Project’s construction or the new terminal’s operation. 

Based on this analysis, Project effects on Tsawwassen First Nation government finances are 

not expected.  

                                          
4
  Changes to local government revenues as defined in this assessment do not include residential property taxes 

associated with a) potential population growth due to the Project; and b) residential property taxes paid by 

Project construction or operation workforce. 
5
  Section 23.0 Services and Infrastructure describes the type of services required by Project construction 

and operation and the expected incremental demand with respect to service utilisation.  
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Table 22-15 Identification of Potential Project Interactions with Local 

Government Finances during Construction and Operation Phases 

Project 
Component 

Project Works 
and Activities 

Rating of 

Potential 

Effect 
(Negligible, 

Minor, 
Moderate, 

High) 

Nature of Potential Interaction and 
Effect and Rationale for Effects Rating 

All Project 

Components – 
Construction  

All 

Construction 
Works and 
Activities 

minor 

Interactions: Local government revenues 
from PILT, property tax, MRDT, and permit 
fees generated through the Project. 

Effect: minor beneficial effect 

Rationale for Effects Rating: Increase in 
local government revenues via PILT, property 

tax, MRDT, and permit fee payments 
associated with the Project. 

negligible 

Interactions: Potential expenditure outlay 
for Project use of local government services 
and infrastructure. 

Effect: negligible 

Rationale for Effects Rating: Negligible 
effect on local government expenditures due 
to negligible use by Project of local 

government infrastructure and services, 
including emergency services post-
mitigation; see Section 23.0 Services and 

Infrastructure.  

All Project 
Components – 

Operation 

All Operation-
phase Works 

and Activities 

moderate 

Interactions: Local government revenues 

from PILT, property tax, MRDT, and permit 
fees generated through the Project. 

Effect: moderate beneficial effect 

Rationale for Effects Rating: Increase in 

local government revenues via PILT, property 
tax, MRDT, and permit fee payments 
associated with the Project, especially for 

Corporation of Delta. 

negligible 

Interactions: Potential expenditure outlay 

for Project use of local government services 
and infrastructure. 

Effect: negligible 

Rationale for Effects Rating: Negligible 

effect on local government expenditures due 
to negligible use by Project of local 
government infrastructure and services, 

including emergency services post-
mitigation; see Section 23.0 Services and 
Infrastructure.  
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22.6.1 Local Government Expenditures (Construction and Operation) ‒ 

Rationale for Negligible Effect Determination 

As indicated in Section 23.7 Services and Infrastructure, Future Conditions with the 

Project – Potential Project-Related Effects, Project construction and operation would 

result in utilisation of the following local government services and infrastructure: 

 Direct use of Delta’s emergency services (i.e., police, ambulance, fire) to service 

Project construction and operation requirements;  

 Potable water required for construction and operation activities, obtained from 

Delta’s water system; and 

 Solid waste generated during Project construction and operation, transferred to 

landfills in Metro Vancouver.  

The emergency services and solid waste infrastructure use by the Project would require 

allocation of resources (including financial) by Delta or Delta service providers, with the 

amount dependant on actual service usage. The amount of local government revenues 

required to address potential incremental demand on emergency and solid waste services 

from the Project is not quantifiable in the context of this assessment since required service 

and infrastructure service supply needs and associated financial requirements would be 

determined through Metro Vancouver’s and Delta’s broader planning processes. Such 

planning considers existing and future infrastructure and service supply needs, and financial 

and other resource allocations and redistribution collectively to meet broader residential, 

business, and industrial development projections and priorities, and population growth. 

Municipal asset management systems (to predict service and infrastructure demand, usage, 

conditions, and degradation), infrastructure investment plans, and annual and five-year 

financial planning would direct resource allocations, along with input from consultation with 

community members, organisations, developers, and service providers.  

Emergency service and solid waste infrastructure use from the Project is projected to be low 

based on historical trends in utilisation rates (refer to Section 23.4 Services and 

Infrastructure, Existing Conditions – General Population). The mitigation measures to 

reduce Project service and infrastructure use and demand (proposed in Section 23.7 

Services and Infrastructure, Mitigation Measures) would assist in reducing local 

government expenditure requirements to service this usage and demand. These mitigation 

measures include the following:  

 Mitigation Measure #1 Environmental Management Plans, including –  

▫ A Health and Safety and Emergency Response Plan for construction and 

operation,  
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▫ A Land and Marine Traffic Management Plan for construction to reduce potential 

for accidents, injuries, traffic incidences, and other emergencies, and the 

utilisation of healthcare and Delta emergency services (Delta Police and Fire and 

BC Ambulance) as a result of the Project, 

▫ A communications plan for construction, to facilitate timely communication about 

traffic detours or interruptions, and 

▫ Waste Management Plan to minimise waste generation during Project 

construction and operation, and utilisation of municipal landfill; 

 Mitigation Measure #2 Onsite Security Management, including –   

▫ Construction contractor and Terminal Operator Concessionaire provision of 

security services, and  

▫ As part of Project design, onsite security systems including perimeter fencing, 

closed-circuit television cameras, radiation detection, and vehicle and cargo 

system facilities; and 

 Mitigation Measure #3 Communication with Emergency Services – including 

Corporation of Delta, Delta Police, Delta Fire, and BC Ambulance, on construction 

and operation plans, activities, timelines, and service requirements to assist Delta 

and service providers with emergency service resourcing to meet Project 

requirements. 

Based on this analysis, it is anticipated that incremental expenditure outlays directed toward 

service provision associated with the Project would generally be supported through local 

government revenue streams, including those generated by the Project. There is the 

potential, however, for a negligible adverse effect, depending on actual service and 

infrastructure usage by the Project and associated local government expenditure 

requirements to service this usage. 

22.6.2 Potential Effect #1 – Local Government Revenues from Payments in Lieu 

of Taxes, Property Tax, Municipal and Regional District Tax, and Permit 
Fee Payments  

Local government revenues generated during Project construction include PILT, property 

tax, MRDT, and permit fee payments from the following: 

 PMV; 

 Businesses directly contracted for construction; 

 Other direct suppliers and upstream suppliers; and 

 Businesses that benefit from spending by persons employed directly for Project 

construction and those employed by upstream supplier industries. 
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An estimated $19.6 million in incremental taxes and fees associated with the Project 

is expected to be paid to municipal and regional governments throughout B.C., and 

$13.2 million (or $2.4 million annually) in payments is expected to flow to local 

governments in the LAA (Table 22-16).  

PMV currently contributes approximately $350,000 on an annual basis as PILT to 

Corporation of Delta for the submerged lands under its jurisdiction that will be used for the 

Project. This payment is based on the application of the Major Industrial Class 4 Tax rate 

and the assessed value for these submerged lands. Approximately the same amount would 

be paid annually by PMV during the 2018 to 2023 construction period. 6  For the 2024 

taxation year, RBT2 is expected to become a designated terminal under the Port Property 

Tax Act, and the Terminal Operator Concessionaire would make property tax payments to 

Corporation of Delta under the terms of this statute for this year and annually thereafter. 

Approximately 85% ($11.3 million) of this $13.2 million total is estimated to be property tax 

payments, MRDT, and permit fees associated with the Project business activities of firms 

supplying materials, goods and services, and induced activity businesses. 

Table 22-16 Estimated Local Government Revenues in Metro Vancouver, 

Construction 

Project Phase 

Payments in Lieu of Taxes, Property Tax, Municipal and 
Regional District and Permit Revenues ($ million) 

Direct 
Direct 

Supplier 
Businesses 

Upstream 
Supply 

Businesses 

Induced 
Activity 

Businesses 
TOTAL 

Construction (2018 to 
2023) 

1.9a 2.8 2.7 5.8 13.2 

a PILT 
Source:  Appendix 20-A Economic Impact Roberts Bank Terminal 2 Technical Report and 

author’s calculations. 

During operation, property tax payments would be made by the Terminal Operator 

Concessionaire based on the assessed value of the new terminal. As well, there would be 

additional property tax payments in association with the widened causeway for rail and 

utilities. At this time, the Project is not seen as making PILT payments during the operation 

phase as all Project associated property is anticipated to be included in the terminal lease 

(and therefore subject property taxation payments would be the obligation of the Terminal 

                                          
6  Subject to no change in either the Class 4 rate or the assessed value of these lands. 
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Operator Concessionaire). Additional property tax, MRDT, and permit fee payments would 

come from direct and upstream supply businesses and businesses that benefit from 

spending by persons employed directly by the terminal operators and by those employed in 

supplier industries (Table 22-17).  

The estimated total amount of annual property tax payments in Metro Vancouver in 

connection with the new terminal (including the berth pocket) and the widened causeway 

starting in 2024 is expected to be approximately $4.8 million. 7 The Corporation of Delta is 

expected to annually receive approximately $4.6 million in additional property tax payments 

in connection with the new terminal and widened causeway. The remaining property tax 

payments would be directed to Metro Vancouver and Translink. An additional $2 million 

annually in tax and permit fee payments is anticipated to be paid to Metro 

Vancouver municipalities and Metro Vancouver Regional District in connection with the 

Project-associated activities of direct and indirect supply businesses, and household 

spending of direct and indirect employees. The estimated annual total incremental revenues 

for Metro Vancouver local governments is expected to be $6.8 million during the 

operation phase.  

Table 22-17 Estimated Local Government Revenues in Metro Vancouver, 

Operation Phase 

Project Phase 

Property Tax, Municipal and Regional District Tax and Permit Fee 
Revenues ($ million)a 

Direct 
Direct Supplier 

Businesses 
Upstream Supply 

Businesses 

Induced 

Activity 
Businesses 

TOTAL 

Operation 
(2024 to 2053) 

144 5.1 3.3 51.8 204.2 

Operation 
(annual) 

4.8 0.2 0.1 1.7 6.8 

a Includes neither property tax payments for school purposes nor payments for water consumption 

by PMV to Corporation of Delta. 
Source:  Appendix 20-A Economic Impact Roberts Bank Terminal 2 Technical Report and 

author’s calculations. 

                                          
7  The $4.8 million estimate is based on municipal, regional district, and Translink tax rates and estimated 

assessed values for the taxable real property of the new terminal, new berth pocket, and widened causeway. 

The tax or mill rate for port facilities is established under the Ports Property Tax Act. This statute provides for 

compensation by the B.C. government for the municipal tax rate restriction, but this provision ceases in 2018. 

The property tax estimate does not incorporate the terminal’s annual depreciation. Actual annual property tax 

payments during the operation phase, for the new terminal will be subject to an annual assessment of the new 

terminal, berth pocket, and causeway real property and issuance of a tax notice from Corporation of Delta. As 

a result, the actual property tax payments start in 2024 and thereafter may deviate from the shown estimate.  



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 22-30 

The property tax estimate for the new terminal assumes that PMV would incorporate the 

berth pocket area into the lease area of the Terminal Operator Concessionaire.8 PMV has yet 

to make a final decision on this matter. If PMV assumes responsibility for the Project berth 

pocket, then annual PILT made by PMV to Delta for this area would be approximately 

$450,000. In this scenario, the annual property tax payment for the new terminal would be 

adjusted (lowered) correspondingly.9  

In summary, various entities, including the Terminal Operator Concessionaire, contractors, 

and business suppliers, during Project construction and operation, would contribute to local 

government revenues through payments of property taxes, MRDT, permit fees, and PILT. 

The majority of local government revenues associated with the Project during the operation 

phase would go to Corporation of Delta. These Project-associated revenues would contribute 

incrementally to this community’s overall local government revenues to support the needs 

of municipal service and infrastructure expenditures.  

22.7 MITIGATION MEASURES  

The only potential Project-related effect is positive, and therefore no mitigation is required. 

22.8 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

No residual effects on local government finances are expected. 

22.9 CUMULATIVE EFFECTS ASSESSMENT 

As no measurable residual adverse Project effects on local government finances are 

predicted, the Project is not expected to contribute to cumulative effects. 

22.10 MONITORING AND FOLLOW-UP PROGRAMS 

Monitoring or follow-up programs specific to local government finances are not required.  

  

                                          
8  PMV pays PILT for Deltaport Terminal’s berth pocket. 
9  If the berth pocket is not incorporated into the lease of the Terminal Operator Concessionaire, then the actual 

annual PILT amount would be subject to an annual assessment of the berth pocket’s property value. As a 

result, the actual PILT amount starting in 2024 and thereafter may deviate from the shown estimate, which is 

based on an estimate of assessed value. 
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23.0 SERVICES AND INFRASTRUCTURE EFFECTS ASSESSMENT 

This section presents the results of the assessment of potential Project-related effects and 

cumulative effects on services and infrastructure. The rationale for the selection of services 

and infrastructure as a VC, assessment boundaries, and existing conditions relevant to 

services and infrastructure are described. In addition, assessment findings, including 

identification of Project-related interactions and effects and proposed approaches to 

mitigation are presented.  

This section addresses VC-specific information requirements identified in the EIS Guidelines 

part 2, sections 9.1.7 and 9.1.8, including the functioning and health of the socio-economic 

environment, as well as general social and economic conditions of Aboriginal groups. 

Potential Project-related effects on demand for and delivery of services and infrastructure 

are a key aspect of the socio-economic environment within which the Project is located.  

23.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

The services and infrastructure VC assesses the Project-related effects on community 

infrastructure and services by considering Project-related changes in the demand for, or 

provision of, housing, emergency and health services, and municipal infrastructure.  

Housing: Housing policy in Canada is multi-jurisdictional. The B.C. government is 

responsible for building codes and rental policy, while municipal governments assign land 

use designations and zoning (including those targeted for residential housing development) 

on non-federal lands within municipal jurisdictions (Metro Vancouver 2014a). 

Health Services: The B.C. Ministry of Health is responsible for delivering health care in 

B.C. The five B.C. Regional Health Authorities are primarily responsible for health service 

delivery, including needs identification, program and service funding, planning, and 

management, and meeting performance objectives set out by the Ministry of Health 

(Ministry of Health 2014). 

23.0 Services and Infrastructure Assessment Highlights: 

 With mitigation, residual Project effects on healthcare services, emergency 
services, and municipal services and infrastructure are expected to be negligible. 

 The Project is not expected to result in measurable adverse residual effects to 
services and infrastructure. 

 The Project is not expected to result in any incremental cumulative effects to 
services and infrastructure.  
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Police Service: Policing in the province is provided mainly by the Royal Canadian Mounted 

Police (RCMP) (federal, provincial and municipal forces) and independent municipal police 

departments (Ministry of Justice n.d.). 

Fire: The Office of the Fire Commissioner is responsible for administering and enforcing fire 

safety legislation, while local governments are responsible for providing municipal fire 

services (Fire Services Liaison Group 2009). 

Ambulance: Ambulance service is provided across the province by the BC Ambulance 

Service (BC Emergency Health Services 2007). 

Municipal Services: Provision of services such as water systems, sewage systems, and 

other utilities are within municipalities’ responsibilities (Ministry of Community, Sport, and 

Cultural Development 2014). 

Tsawwassen First Nation: The Tsawwassen First Nation Final Agreement authorises 

Tsawwassen First Nation to make laws with respect to waste management through 

Tsawwassen First Nation’s Drainage and Sewer Regulation, as well as to regulate housing, 

health, social services, and public works. Since the Tsawwassen First Nation Final 

Agreement came into effect, Tsawwassen First Nation has enacted a Health and Social 

Services Regulation, the Education, Health, and Social Development Act, and the Social 

Housing Regulation. 

23.2 SELECTION OF SERVICES AND INFRASTRUCTURE VALUED COMPONENT 

The selection of the services and infrastructure VC followed a three-step selection process 

as set out in Section 8.1.2 Selection of Valued Components. 

Services and infrastructure is a VC in this environmental assessment due to the Project’s 

use of municipal water and solid waste (i.e., landfills) infrastructure and potential Project 

requirements for health and emergency services such as policing, fire, and ambulance 

services. The Project will not be connected to, nor will it utilise, municipal sewer 

infrastructure.1  There is also the potential for temporary or permanent local population 

growth (in-migration) if Project labour requirements are not met through an available and 

qualified local labour force. New employees (either temporary or permanent) who move to 

                                          
1  Wastewater generated during construction through use of water for dust suppression would not require 

treatment. Operational wastewater would be treated at a new sewage treatment plant built at the terminal site 

(refer to Section 4.0 Project Description). Based on these Project design features, there would be no 

Project interaction with municipal wastewater systems. 
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the region to fill labour requirements would require a place to live. If housing demand 

generated through Project induced in-migration outpaces supply, housing availability and 

affordability may be affected. Similarly if demand on health and emergency services, and 

municipal infrastructure due to Project demand and/or in-migration outpaces the capacity to 

supply these services, there is the potential for the Project to affect service delivery and 

municipal finances (refer to Section 22.0 Local Government Finances). 

Key issues pertaining to Project-related effects on services and infrastructure were identified 

through consultation with local governments, Aboriginal groups, working groups, and 

through primary data collection for this VC. While information provided by members of the 

public and Aboriginal groups is incorporated, Aboriginal traditional knowledge (ATK) related 

to services and infrastructure was not available for this assessment. A summary of efforts to 

collect ATK is provided in Section 7.2.1.7 Collection of Aboriginal Traditional 

Knowledge. For subsequent statements in this section pertaining to professional 

judgement or reliance, the names and qualifications of the individuals making that 

judgement are listed at the beginning of Volume 4. 

The Project Interaction Matrix (see Appendix 8-A) was used to identify interactions 

between Project activities and candidate VCs. This assessment relies on information 

contained in the following sections: 

 Section 18.4 Population: The estimated population change due to the Project; and 

 Section 19.0 Labour Market: The comparison of Project labour force requirements 

(labour demand) with existing and projected labour force conditions (labour supply).  

Refer to Table 8-1 Intermediate Component and Valued Component Linkages. 

23.2.1 Sub-Components 

Three sub-components of community services and infrastructure are used to structure the 

assessment: housing, emergency and health services, and municipal infrastructure. The 

sub-components and the rationale for their selection are presented in Table 23-1. The 

assessment considers two potential pathways of potential effects of the Project on services 

and infrastructure: 

 Change in demand for services and infrastructure due to potential Project-associated 

population change, including creation of availability and affordability issues for 

housing and temporary accommodation supply, and creation of capacity issues with 

supply of health and emergency services and community infrastructure; and 

 Change in demand for services and infrastructure due to potential direct Project use 

of such services, including health and emergency services, and community 

infrastructure. 
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Table 23-1 Sub-components for Services and Infrastructure 

Sub-component Representative of Rationale for Selection 

Housing 
Permanent housing 
and temporary 

accommodation 

Potential population growth associated with Project 
labour requirements may affect housing demand, 

availability, and affordability. 

Health and 

Emergency 
Services 

Fire, ambulance, 

police, local hospitals, 
and health services  

Potential population growth associated with Project 
labour requirements may increase demand on these 
services. 

Medical and other emergency incidences due to 
Project construction and operation activities would 
utilise local police, fire, and ambulance services. 

Municipal 
Infrastructure 

Water and solid waste 
infrastructure 

Potential population growth associated with Project 
labour requirements may increase demand on 
municipal infrastructure. 

The Project will access water from Corporation of 
Delta. The Project will utilise solid waste 
infrastructure from with Metro Vancouver’s solid 

waste disposal system.  

23.2.2 Indicators 

Indicators are measurable parameters and provide a means of determining a Project-related 

change to a VC. The indicators chosen for services and infrastructure and the rationale for 

the selection of each are presented in Table 23-2. 

Table 23-2 Indicators for Services and Infrastructure 

Indicator Rationale for Selection 

Housing: 

 Housing supply (housing stock, temporary 
accommodation inventory); and 

 Housing demand (occupancy and vacancy 
rates, housing costs). 

Quantitative measures of demand for and 

change in the housing market. 

Health Services: 

 Number, type and location of health facilities; 

 Health services and practitioner types and 
numbers; and 

 Number of medical services provided. 

 Indicators of service supply and demand, 
and change in health service utilisation 
rates; and 

 Indicators used by local government, health 
authorities, and health service providers to 
understand health service demand and 

supply to support service planning and 
management. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 23-5 

Indicator Rationale for Selection 

Emergency Services – Police: 

 Number and location of Police detachments; 

 Number of police officers; and 

 Case load. 

Emergency Services - Fire: 

 Number and location of fire departments; 

 Number of firefighters; and 

 Call numbers. 

Emergency Services - Ambulance: 

 Number and location of ambulance stations; 

 Number of ambulance staff; and 

 Call numbers. 

 Indicators of service supply and demand and 
service utilisation rates; and 

 Indicators used by local government and 

emergency service providers to understand 
emergency services demand and supply to 
support service planning and management. 

Municipal Infrastructure - Water: 

 Water infrastructure system; and 

 System capacities. 

Municipal Infrastructure - Solid Waste: 

 Number and location of landfills and transfer 
sites; and 

 Landfill capacity. 

 Indicators of water and waste service supply 
and demand, and increase in service 
utilisation rates; and 

 Indicators used by local government to 
understand infrastructure demand and 
supply to support infrastructure planning and 

management. 

23.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries of the assessment of 

services and infrastructure, as well as any administrative or technical boundaries. 

23.3.1 Spatial Boundaries 

The local assessment area (LAA) and regional assessment area (RAA) for services and 

infrastructure are defined in Table 23-3 and shown in Figure 23-1. A cumulative effects 

assessment area is not defined for Services and Infrastructure, as a cumulative effects 

assessment was not conducted for this VC (see Section 23.10). 

Table 23-3 Spatial Boundary Definitions for Services and Infrastructure 

Spatial Boundary Description of Assessment Area 

Local assessment area 
Metro Vancouver (with a focus on the Corporation of Delta and 
Tsawwassen First Nation). 

Regional assessment area Metro Vancouver. 
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The LAA was established to encompass the area within which the Project is expected to 

interact with and potentially have an effect on services and infrastructure. In determining 

LAA boundaries, consideration was given to the nature and characteristics of the services 

and infrastructure VC, its potential exposure to various influences, and the maximum extent 

of potential adverse effects on services and infrastructure. The LAA was selected for the 

following reasons: 

 It aligns with the spatial areas where new residents taking up Project job 

opportunities would likely live and potential population change may be experienced, 

as well as where associated demand on housing, services, and infrastructure may be 

experienced as indicated in Section 18.4 Population; and 

 It encompasses the boundaries of the regional government and municipalities from 

which the Project may potentially source municipal services and infrastructure 

(note that the Project will not utilise Tsawwassen First Nation services or 

infrastructure; however, Tsawwassen First Nation does receive water and emergency 

services from the same service providers that will be servicing the Project). 

Metro Vancouver, with a focus on Delta and Tsawwassen First Nation, was identified as the 

LAA due to the following: 

 There is a distribution of responsibilities for funding and delivery of services and 

infrastructure between Metro Vancouver and member municipalities. Water provision 

and waste management are shared between Metro Vancouver and member 

municipalities (Metro Vancouver is responsible for water provision, treatment, and 

delivery to municipalities, and municipalities are responsible for piping water to 

residents and businesses). Delta is responsible for funding and delivery of police, 

fire, and ambulance services. 

The RAA was established to provide a regional context for the assessment of Project-related 

effects. The RAA was also established to encompass the area where other projects and 

activities may also result in population change or direct utilisation of services and 

infrastructure that may interact cumulatively with the effects of the Project. 

23.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the 

assessment of adverse Project-related effects on services and infrastructure encompass 

these Project phases. 
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The data presented to characterise existing conditions describes the LAA communities in 

specific periods of time. Where available and relevant, historical trend data are presented to 

describe change over time with respect to a specific indicator. The most recent relevant 

datasets are presented in this study. For example, the Canadian Census and National 

Household Survey collected in 2011 provide the most recent population and demographic 

information for Delta and Metro Vancouver and were used to reflect recent existing 

conditions. The Tsawwassen Social Well-being Study provides a comprehensive snapshot of 

the Tsawwassen Community in 2012. 

23.3.3 Administrative Boundaries 

Existing conditions and potential Project-related effects pertaining to services and 

infrastructure are defined administratively through municipal boundaries, First Nations 

community boundaries, and regional metropolitan area boundaries. The administrative 

boundaries of Metro Vancouver, Delta, and Tsawwassen First Nation reflect jurisdictional 

areas for management of housing, healthcare, emergency services, water, and waste, as 

well as administrative boundaries for data analysis and reporting. 

23.3.4 Technical Boundaries 

This assessment is limited by the quality and availability of data to inform the study. Project 

information (including workforce size and Project design features with respect to Project 

onsite emergency, water, and waste systems), as well as data from WorkSafe B.C., Roberts 

Bank terminals (inclusive of Deltaport Terminal and Westshore Coal Handing Facility), and 

Deltaport Terminal (where data for Deltaport terminal only was available) were used to 

estimate the potential incremental increase in service use. As available data are considered 

adequate, these limitations do not affect the quality of this assessment. 

23.4 INFORMATION SOURCES 

23.4.1 Secondary Sources 

Secondary sources of information for the services and infrastructure assessment included 

the following: 

 BC Stats and Statistics Canada data; 

 Aboriginal groups, municipality, and municipal service provider databases, official 

community plans, other reports, and websites; 

 Canada Mortgage and Housing Corporation, Real Estate Board of Metro Vancouver, 

WorkSafeBC; 
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 Response rate by BC Ambulance Service and Delta Police Department to calls from 

the Roberts Bank Terminals; 

 Deltaport Terminal, Road and Rail Improvement Project Environmental Assessment 

Report; and 

 Deltaport Third Berth Environmental Assessment Report. 

Population assessment results for the Project (detailed in Section 18.4 Population) were 

used to consider potential change in demand for services and infrastructure and to analyse 

this potential change with respect to service and infrastructure supply. 

Secondary sources cited in this report are listed in Section 23.12. 

23.4.2 Desktop and Field Studies 

In 2013, PMV initiated desktop and primary data collection studies to support the 

assessment of effects on services and infrastructure. Desktop studies included the following: 

 Review of secondary sources and analysis of information with respect to service and 

infrastructure conditions within the LAA and RAA; and 

 Analysis of information gathered through PMV’s public and stakeholder consultation 

process and Aboriginal groups consultation process. 

Building on available secondary information, interviews were conducted with representatives 

from Tsawwassen First Nation, Corporation of Delta (Delta), Delta Fire, the Delta Police 

Department, and B.C. Ambulance Service. The interviews were conducted based on the 

following rationale: 

 Clarify secondary data obtained through literature review; 

 Acquire additional information on historical, present, and future service and 

infrastructure demand, usage, capacity, and needs; 

 Identify potential interactions of the Project with service and infrastructure delivery 

and planning; and 

 Identify service and infrastructure interests and concerns related to the Project. 

Interviewees were selected based on their knowledge and experience, and their role as local 

government representatives responsible for community service and infrastructure and 

service providers in the study area. Information obtained from interview informants is 

referenced within the text and in Section 23.12. 
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Additional data and clarification were collected through email correspondence with 

representatives of Port Metro Vancouver, Global Container Terminals Deltaport, and 

Westshore Terminals. 

23.4.3 Tsawwassen First Nation Community Assessment 

Community infrastructure and services information obtained from Appendix 18-A Existing 

Social and Economic Conditions of Tsawwassen First Nation Community was 

incorporated into the existing conditions section of this document specific to Tsawwassen 

First Nation (Section 23.6). 

23.5 EXISTING CONDITIONS – GENERAL POPULATION 

This section presents details on existing service and infrastructure conditions in Metro 

Vancouver and Delta. The existing conditions for Tsawwassen First Nation community are 

presented in Section 23.6. Comparative B.C. level data are provided for a number of 

indicators to enable comparative analysis of LAA conditions with the Province.  

Existing conditions pertaining to services and infrastructure demand and supply have been 

driven by the following: 

 Service and infrastructure requirements and usage management from collective 

residential, commercial, industrial, and municipal projects and activities that have 

taken place in the LAA (including projects and activities identified in Section 3.4 

Projects and Activities Contributing to Existing Conditions and Expected 

Conditions); 

 Population growth and demographic changes within the LAA; and  

 Municipal and regional development service and infrastructure planning in the LAA, in 

response to growth and development trends.  

Existing conditions are also reflective of service and infrastructure asset management 

planning that has taken place to date in Metro Vancouver and Delta, in support of service 

level performance, minimum conditions requirements, and municipal and higher-level 

government priorities, policies, and legislative requirements (for example, municipal solid 

waste recycling priorities, changes to potable water treatment guidelines).  
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23.5.1 Housing 

23.5.1.1 Regional Overview 

Metro Vancouver is an urban regional district in B.C., and is the third largest metropolitan 

area in Canada. Home to over 2.3 million people, Metro Vancouver and its member 

municipalities include urban, suburban, agricultural, industrial, and natural landscapes. The 

cost of home ownership in Metro Vancouver, specifically Vancouver, is the highest in Canada 

and one of the highest in the world (CBC News 2014). In addition, rental vacancy rates 

across the region have been below 2% over the past 10 years (2004-2013), which suggests 

that finding appropriate, affordable rental housing may be difficult. Population growth and 

demographic change are two of the biggest factors driving the expansion of the housing 

market and housing characteristics in an area (CMHC 2013a). The primary factor influencing 

population growth in Metro Vancouver in recent years has been international migration 

(Storen 2013). The Metro Vancouver 2040 Regional Growth Strategy (2010a) anticipates 

that over 185,600 additional housing units will be required by 2021 to accommodate 

projected population growth in the region. The following section describes housing supply, 

housing demand, and housing development in Delta and Metro Vancouver. 

23.5.1.2 Housing in the Local Assessment Area 

Housing Supply 

Private Dwellings 

In 2011, there were approximately 34,760 housing units in Delta, with approximately 81% 

of private households being owner-occupied (Table 23-4). By comparison, 65.5% of 

households in Metro Vancouver are owner-occupied. Over 60% of the housing units in Delta 

are single detached homes compared to 34% in Metro Vancouver. 

Table 23-4 Privately Owned Housing Characteristics, 2011 

 Total Households Total Percent Owned Total Percent Rented 

Delta 34,760 81.0% 19.0% 

Metro Vancouver 891,340 65.5% 34.5% 

British Columbia 1,764,630 70.0% 29.8% 

Source:  Metro Vancouver 2014b; Statistics Canada 2013a, b. 
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Between 1996 and 2011, the total number of households in Delta increased by 3,260 units 

representing an approximate 10% growth in the housing inventory. During this same 

period, the housing stock in Metro Vancouver increased by 198,380 units, or 28.6% of the 

total housing inventory. In 2011, approximately 19.0% of private households in Delta were 

rented compared to 34.5% of households in Metro Vancouver (CMHC 2013b). 

Temporary Accommodation 

Temporary accommodation is comprised of hotels, motels, bed and breakfast 

establishments (B&Bs), resorts, and vacation properties, as well as campground and 

recreational vehicle (RV) sites. Temporary accommodation can serve short-term 

accommodation needs of a local temporary workforce. 

Delta has two hotels and two motels with approximately 150 rooms in total. Delta also has 

several B&Bs with approximately 24 rooms total (Delta Chamber of Commerce n.d.). As of 

2014, there were 187 hotel or motel properties in Metro Vancouver representing 

24,241 rooms (Tourism Vancouver 2014). 2  Over half of these rooms were located in 

downtown Vancouver. 

The average hotel occupancy rate for Metro Vancouver in 2013 was 69.0% (Destination 

British Columbia 2014) with occupancy rates being highest between June and September. 

The annual average daily room rate in Metro Vancouver was $138, reaching a high of $157 

in August (Destination British Columbia 2014).  

Housing Demand 

Housing prices represent a key indicator of housing demand. Typically when housing 

demand increases so do housing prices. The Home Price Index (HPI) benchmarks represent 

the price of a typical property within a geographical area, taking into consideration 

differences in lot size, age, and number of rooms (Real Estate Board of Metro Vancouver 

2014). Table 23-5 shows the HPI benchmark price for homes in Delta neighborhoods 

between May 2008 and May 2014. Over the seven-year period, housing prices in Delta 

neighborhoods have followed a similar pattern of growth and reduction. In aggregate, 

Metro Vancouver has generally seen the highest HPI benchmark price year to year, followed 

by Tsawwassen. 

                                          
2  This number does not include seasonal rooms, hostels, B&Bs, long-term accommodations, or time shares. 
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Table 23-5 Home Price Index Benchmark Price – Residential, May 2008 to 

2014a 

 North Delta Tsawwassen Ladner Metro Vancouver 

May 2008 $520,497 $575,400 $510,100 $567,900 

May 2009 $472,234 $514,700 $464,400 $504,200 

May 2010 $529,607 $571,800 $520,900 $578,200 

May 2011 $542,797 $592,000 $537,400 $605,300 

May 2012 $491,800 $613,500 $560,100 $625,100 

May 2013 $483,000 $586,500 $529,900 $598,400 

May 2014 $514,700 $606,700 $537,400 $624,000 
(a)  Two real estate boards in Metro Vancouver maintain sales statistics for the region: the Greater 

Vancouver and Fraser Valley Real Estate Boards. Statistics for Delta are disaggregated by 
neighborhood and include North Delta, Ladner, and Tsawwassen. 

Source:  Fraser Valley Real Estate Board 2014, Real Estate Board of Metro Vancouver 2014. 

In 2011, the monthly median shelter costs in Delta and Metro Vancouver were higher for 

owned dwellings than for rented dwellings, with all owned median shelter costs being higher 

than the provincial average. Rental costs in Delta were lower than the provincial average 

while rental costs in Metro Vancouver were higher (Table 23-6). 

Table 23-6 Shelter Costs, 2011 

 Owners Renters 

Delta 

Monthly median shelter costs [$] 1,196 864 

Metro Vancouver 

Monthly median shelter costs [$] 1,246 968 

British Columbia 

Monthly median shelter costs [$] 1,023 903 

Source:  Statistics Canada 2013a, b, c. 

Occupancy and vacancy rates also provide an indication of housing supply at a particular 

point in time. A unit is considered vacant if, at the time the data are collected, it is 

physically unoccupied and available for immediate rental (CMHC 2013b). Residential rental 

vacancy rates of between 2% to 3% are considered a balanced market (Metro Vancouver 

2014b). If vacancy rates are below 2%, it can be difficult to find suitable, affordable 

rental housing. 
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The 10-year average vacancy rate in Delta from 2004 to 2013 was 2.5%, or within the 

criteria for a balanced market (Table 23-7). The lowest vacancy rates were for bachelor 

suites, while there were slightly higher vacancy rates for two- and three-bedroom 

apartments. By comparison, the 10-year average vacancy rates in Metro Vancouver from 

2004 to 2013 were 1.4%, below the criteria of a balanced market. As of 2013, the vacancy 

rate in Metro Vancouver was 1.7% or approximately 1,794 units. 

Table 23-7 Vacancy Rates for Purpose-Built Apartments, 2009 to 2013 

 2009 2010 2011 2012 2013 
5-year 

Average 

10-Year 

Average 
2004-2013 

Vacancy Rate – Delta 3.8% 1.2% 1.5% 1.8% 2.6% 2.2% 2.5% 

Vacancy Rate – Metro 

Vancouver 
2.1% 1.9% 1.4% 1.8% 1.7% 1.8% 1.4% 

Source:  Metro Vancouver 2014b. 

23.5.2 Health Services 

23.5.2.1 Regional Overview 

Vancouver Coastal Health and Fraser Health are the two health authorities in the Metro 

Vancouver area. The former delivers health services in Vancouver, Richmond, and North 

and West Vancouver. The latter provides health services to Burnaby, Delta, Surrey, 

Coquitlam, Port Coquitlam, Port Moody, Pitt Meadows, Maple Ridge, White Rock, the City of 

Langley, and the Township of Langley, as well as the Fraser Valley Regional District 

municipalities of Abbotsford, Chilliwack, Mission, Kent, Harrison Hot Springs, Hope, and 

Agassiz. There are 15 hospitals in Metro Vancouver, in addition to other public health 

services, such as residential care, home and community care, mental health and substance 

use care, and hospice and palliative care. 

23.5.2.2 Health Services in the Local Assessment Area 

In the event of a medical incident at the existing Roberts Bank terminals, patients will be 

taken to Delta Hospital. 

The Delta Hospital is a level II community hospital with 50 acute care beds and 

92 residential care beds at the adjacent Mountain View Manor. Services include a 24-hour 

emergency room, surgical day centre, ambulatory care, diagnostic imaging, laboratory, and 

out-patient services (Delta Hospital Foundation 2013). Currently, operators at the 

existing Roberts Bank terminals use the emergency ward of Delta Hospital approximately 

15 to 20 times per year. 
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In the event of a trauma case at the existing Roberts Bank terminals, patients are 

transferred directly to Royal Columbian Hospital in New Westminster or Vancouver General 

Hospital (VGH) (BC Ambulance Service 2014). Royal Columbian Hospital is hospital with 

397 acute care beds located in New Westminster, approximately a 40-minute drive from the 

existing Roberts Bank terminals (Fraser Health Authority and Royal Columbian Hospital 

n.d.). Royal Columbian is a provincially designated hospital for cardiac, trauma, 

neuroscience, high-risk maternity, and neonatal care (Royal Columbian Hospital 2014). A 

level 1 trauma centre, Royal Columbian is the only designated trauma centre in the Fraser 

Health Authority and receives approximately 12,000 trauma patients per annum (Royal 

Columbian Hospital 2014). Vancouver General Hospital is also approximately a 40-minute 

drive from the existing Roberts Bank terminals. A 950-bed, level 1 trauma hospital, VGH 

treats approximately 600,000 people per year (UBC n.d., VGH and UBC Hospital Foundation 

n.d.). If transfer to Royal Columbian or VGH is required from the existing Roberts 

Bank facilities, BC Ambulance Service would prefer to use the air ambulance helicopter 

(BC Ambulance Service 2014). 

Medical services and service providers for the LAA are described in relation to three different 

geographic units: the Health Authority (HA), Health Service Delivery Area (HSDA), and the 

Local Health Area (LHA). Delta falls under the Fraser HA, the Fraser South HSDA, and the 

Delta LHA. In the 2012-2013 fiscal year, the Delta LHA had a total number of 237 practicing 

health practitioners, of which 97 were general practitioners (Table 23-8). As of February 

2014, the College of Physicians and Surgeons of B.C. listed 19 doctors with practices 

in Delta as accepting patients (College of Physicians and Surgeons of B.C. n.d.)3. During 

2012-2013, 885,708 medical services were provided in the Delta LHA, which accounted for 

approximately 8.2% of the total services provided in the Fraser South HSDA and 2.2% of 

services delivered in the Fraser HA. 

                                          
3  While these data provide a general sense of how many doctors are accepting new patients, it is not an exact 

count, as physicians are responsible for maintaining their information in the College of Physicians website, so 

some listed as accepting new patients may not, while those listed as not accepting may accept new patients. 
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Table 23-8 Medical Services and Practitioners, 2012 and 2013 

Health 

Area 
Population 

Medical 

Services 

Provided 

General 

Practitioners 

Medical 

Specialists 

Other Health 

Practitioners 
(a) 

Total 

Practitioners 

Local 

Health 
Authority: 
Delta 

101,299 885,708 97 27 113 237 

Fraser 

South 

Health 

Service 
Delivery 

Area 

738,107 10,780,110 602 404 728 1,734 

Fraser 

Health 
Authority 

1,650,062 39,803,782 1,397 1,057 1,872 4,326 

Vancouver 

Coastal 
Health 
Authority 

1,175,283 16,901,491 1,494 1,933 2,028 5,455 

(a) Other healthcare practitioners include chiropractors, naturopaths, physical therapists, oral 
surgeons, podiatrists, optometrists, dental surgeons, oral medicine, orthodontists, massage 

practitioners, acupuncturists, and midwives. 
Source:  B.C. Ministry of Health 2013. 

Between the 2008 to 2009 and 2012 to 2013 fiscal years, the number of Medical 

Service Plan (MSP) registrants in the Fraser South HSDA increased by just over 8%, 

while the number of provided services increased by 16.4%, and expenditures by 19.5% 

(Table 23-9). In comparison, the number of MSP registrants in the Fraser HA increased by 

6.5%, with the number of services increasing by 14.1%, and expenditures by 17.8%. The 

greater rate of increase in the Fraser South HSDA reflects growth in the City of Surrey, 

which is one of the largest and fastest growing municipalities in B.C. Delta LHA makes up a 

relatively small portion of the Fraser South HSDA. 

Table 23-9 Health Service Characteristics – 2008 to 2009, and 2012 to 2013 

Health Area 

MSP Registrants 
Total Number of 

Practitioners 
Service Numbers 

2008/ 

2009 

2012/ 

2013 

2008/ 

2009 

2012/ 

2013 

2008/ 

2009 

2012/ 

2013 

Fraser South 

Health Service 
Delivery Area 

684,909 740,620 n/a 1,734 12,220,196 14,229,545 

Fraser Health 

Authority 
1,542,356 1,642,851 n/a 4,326 27,109,691 30,926,002 

n/a – data not available. 
Source:  B.C. Ministry of Health 2013. 
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23.5.3 Emergency Services 

23.5.3.1 Regional Overview 

Metro Vancouver is currently serviced by five independent municipal police forces and 

12 RCMP municipal police services, as well as the RCMP provincial force that services 

communities with less than 5,000 residents (B.C. Ministry of Justice Police Service Division 

2012). Metro Vancouver has 19 fire departments with nearly 100 fire halls, and is supported 

by BC Ambulance Service. 

Each municipality within Metro Vancouver is responsible for funding and delivering their own 

police and fire services. At the regional level, the Integrated Partnership for Regional 

Emergency Management is an inter-governmental body mandated to develop and 

recommend improvements to emergency management at all levels of government in Metro 

Vancouver (IPREMV 2014). Ambulance services and pre-hospital emergency care in B.C. are 

provided by BC Ambulance Service, which is funded and administered by the Provincial 

Health Service Authority.  

The following subsection describes emergency services in the LAA with a focus on Delta, due 

to the proximity of Delta to the Project area, and likelihood that the Delta Police Department 

(DPD), Delta Fire and Emergency Services (Delta Fire), and BC Ambulance Service in Delta 

will be first to respond to calls from RBT2. 

23.5.3.2 Police Services in the Local Assessment Area 

Police services in Delta are provided by the independent DPD. The DPD has two police 

stations, as well as four community police stations, including one on Tsawwassen 

First Nations Lands (Delta Police Department 2014a). As of 2012, there were 170 sworn 

members of the DPD and 72.4 civilian support staff (Delta Police Department 2014b). With 

170 members, the officer-to-civilian ratio was approximately 1:652 people, which, by 

comparison, is slightly higher than the provincial average of 1:520 people (Delta Police 

Department 2014b). In 2011, the average caseload was 33 Criminal Code offences per 

member, which is lower than that of Metro Vancouver and the province (Table 23-10). 
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Table 23-10 Policing Profile, 2011 

Region Population Police Strength 
Total Criminal 

Code Offences(a) 
Case Load(b) 

Delta 101,029 170 5,570 33 

Metro Vancouver 2,403,499 3,594 173,426 48 

British Columbia 4,576,577 9,590.5 361,359 37 
(a) Total Criminal Code Offences include property, violent, and other crimes.  
(b) Case load is the annual number of Criminal Code offences per authorised police strength. 
Source:  B.C. Ministry of Justice Police Service Division 2012, 2013a, b. 

In 2011, crime rates for Delta were lower than Metro Vancouver and the provincial average 

(Table 23-11).  

Table 23-11 Crime Rates by Jurisdiction, 2011 

Region Total Criminal Code Offences Crime Ratea 

Delta 5,570 55 

Metro Vancouver 173,426 72 

British Columbia 361,359 79 
(a)  Crime rate is the number of reported Criminal Code offences for every 1,000 persons.  
Source:  B.C. Ministry of Justice Police Service Division 2012, 2013a. 

The DPD is the first responder to all police-related calls at the existing Roberts Bank 

terminals. The DPD receives approximately 10 to 15 traffic calls per year, with the majority 

of calls being due to backup of trucks bound for the port facilities on the Roberts Bank 

causeway (Delta Police Department 2014c). In the event of a labour dispute at the port 

facilities, calls for DPD service can be higher (Delta Police Department 2014c). The current 

capacity of the DPD can sufficiently respond to the current level of calls received from the 

existing Roberts Bank terminals (Delta Police Department 2014c). 

The DPD works closely with Deltaport Terminal’s site security, the Canadian Border Service 

Agency (CBSA), and the RCMP to service policing and security needs at Roberts Bank 

terminals. Deltaport Terminal’s site security is responsible for site security inside the facility. 

Criminal Code offences and law enforcement are the responsibility of the DPD. The CBSA is 

responsible for care of immigration issues at the port facilities. The DPD does not have a 

marine or tactical unit and works closely with RCMP from Richmond and the Lower Mainland 

when these services are required. The RCMP also lead a Joint Waterfront Forces Unit, which 

focuses on intelligence investigations (Delta Police Department 2014c). PMV currently has 

an existing funding agreement with the Ministry of Justice for RCMP policing operations 
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directed at intelligence and security within PMV jurisdiction. This agreement includes funding 

for an RCMP policing unit at Roberts Bank, which includes a member of the DPD (Port Metro 

Vancouver 2014a). 

23.5.3.3 Fire Services in the Local Assessment Area 

Fire protection services in Delta are provided by Delta Fire. There are six service areas 

under the Delta Fire system, serviced by seven fire halls. The existing Roberts Bank 

terminals fall under the jurisdiction of Hall 1, which has the highest minimum number of on-

duty firefighters and equipment of the seven Delta fire halls (Delta Fire and Emergency 

Services n.d.a). The jurisdiction of Hall 1 also covers a number of other industrial 

developments, including the B.C. Hydro and British Columbia Railway (BCR) railway rights 

of way, the Vancouver Landfill, Highway 99, the Boundary Bay Airport, and Tilbury Island. 

Delta Fire also has a 12-member hazardous materials (HAZMAT) team and HAZMAT truck 

housed at Hall 7 equipped to respond to HAZMAT incidents (Vaccaro 2011). Delta has 

a Mutual Aid Agreement with Surrey and Vancouver Fire Departments (both which 

have full HAZMAT response capability), to address incidents requiring a more 

comprehensive response. 

In 2013, Delta Fire responded to 4,984 events, including motor vehicle incidents, fires, 

medical emergencies, alarms with no fires, and HAZMAT incidents (Table 23-12). The most 

prevalent type of event was medical, which comprised over 65% of responses, followed by 

motor vehicle incidents (14.3%) and alarms with no fires (11.3%). Between 2011 and 

2013, the number of events increased by 4%, but the percentage of events in each event 

category remained relatively constant. 

Table 23-12 Delta Fire Event Statistics, 2011 to 2013 

Year 
Motor 

Vehicle 

Incidents 

Fire Medical 
Alarm with 

no Fire 
Hazmat 

Total 
Events 

2011 720 407 3,009 604 65 4,805 

2012 741 418 3,173 579 75 4,986 

2013 715 389 3,249 561 70 4,984 

Source: Delta Fire and Emergency Services n.d.b. 

The number of reported fires in Delta has varied between 2008 and 2012 (Table 23-13). 

With the exception of 2012, the number of fires per 1,000 persons was less than one. 
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Table 23-13 Reported Fires in Delta, 2008-2012a 

Region Number of Fires Injuries Fatalities 
Fires per 

1,000 persons 

2008 16 0 3 0.2 

2009 22 1 0 0.2 

2010 58 0 1 0.6 

2011 9 0 0 0.1 

2012 143 7 1 1.4 

Note: (a) Fires are defined as any instance of destructive or uncontrolled burning of combustible 
solids, liquids, or gases, not including lightning, forest fires, motor vehicle incidents, and 

explosions. 
Source: Office of the Fire Commissioner 2013a, b, c, d, e. 

Delta Fire responds to emergencies at the existing Roberts Bank terminals (Delta Fire and 

Emergency Services 2014a). Calls include medical calls (comprising the majority of calls), 

motor vehicle incidents, HAZMAT response (including on vessels), public service, and land-

based fire calls (Table 23-14). There is the potential for calls to be serious in nature due to 

the type of hazards and hazardous materials at these sites (Delta Fire and Emergency 

Services 2014a). 

Table 23-14 Delta Fire Responses to Roberts Bank Terminals, 2008 to 2013 

 2008 2009 2010 2011 2012 2013 

Alarms 0 0 1 0 0 0 

Fire 0 0 1 1 6 5 

HAZMAT 0 0 1 0 2 2 

Medical 3 10 8 10 11 9 

Motor Vehicle Incident 1 1 1 2 2 3 

Public Service 0 1 0 1 2 1 

Total 4 12 12 14 23 20 

Source:  Delta Fire and Emergency Services 2014b. 

23.5.3.4 Ambulance Services in the Local Assessment Area  

The closest ambulance station to the Project is the South Delta station, located 

approximately 4 km away, near Fire Hall 1 and next to the Delta Hospital (BC Ambulance 

Service 2014). The jurisdiction of the South Delta station includes Ladner and Tsawwassen 

to the intersection of Highway 99 and Highway 17. The South Delta station also responds to 

incidents in Surrey, White Rock, and Richmond. The next closest ambulance station to the 

Project is in North Delta. 
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The South Delta station has one 24-hour, 7-day (24/7) ambulance and another 11-hour 

ambulance in service between 8:00 a.m. and 7:00 p.m. Each ambulance has a team of 

two people. In the event that back-up is required, support is provided by stations in 

Richmond, North Delta, White Rock, and Cloverdale (BC Ambulance Service 2014). 

In 2010, the average ambulance response time to most serious 911 calls was 11 minutes, 

42 seconds in Delta (CUPE 491 2010). Ambulance response times in Delta are similar to 

those in the surrounding Metro Vancouver communities including Surrey (10 minutes, 

50 seconds), Richmond (11 minutes, 4 seconds), Langley (12 minutes, 12 seconds), and 

Vancouver (8 minutes, 54 seconds) (CUPE 491 2010). BC Ambulance Service indicated that 

current level of staffing is appropriate for the current level of ambulance service 

requirements in the community (BC Ambulance Service 2014). 

As indicated in Section 23.5.2.2, minor incidents at the Roberts Bank terminals are 

transferred to the Delta Hospital, but trauma cases go to Vancouver General Hospital or 

Royal Columbian Hospital in New Westminster (BC Ambulance Service 2014, Delta Fire and 

Emergency Services 2014a). In the event of a trauma incident, helicopter transfer is 

preferred; however, road transfer is used when the helicopter is not available. When 

helicopter transfer is required, BC Ambulance Service works with DPD and Delta Fire to set 

up a safe landing zone for the helicopter. Between 2008 and 2013, BC Ambulance Service 

responded to between 7 and 18 pre-hospital events at the existing Roberts Bank 

terminals, representing between 0.1 and 0.4% of total pre-hospital events in Delta 

(see Table 23-15). The majority of calls are for general medical, and several calls are for 

trauma cases (BC Ambulance Service 2014). Current demand from Roberts Bank can be 

met through existing ambulance resources (BC Ambulance Service 2014). 

Table 23-15 BC Ambulance Service Pre-hospital Events in Roberts Bank 

Terminals and Delta, 2008 to 2013 

 2008 2009 2010 2011 2012 2013 

Roberts Bank Terminals Operation 7 14 16 16 11 18 

Corporation of Delta 6,827 6,476 6,426 6,722 7,197 7,128 

Source:  Brice 2014a, b. 
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23.5.4 Municipal Infrastructure 

23.5.4.1 Regional Overview 

Metro Vancouver and its member municipalities share water provision and management 

responsibilities. Metro Vancouver is responsible for water provision, treatment, and delivery 

to municipalities (Metro Vancouver 2014c). Municipalities are responsible for piping water to 

residents and businesses. 

Metro Vancouver is also responsible for solid waste management planning and recycling, 

and waste disposal (Metro Vancouver 2014d). Residential, industrial, commercial, and 

institutional waste is collected by municipal collection crews, disposed at one of Metro 

Vancouver’s six transfer stations, and then taken to either the Metro Vancouver waste-to-

energy facility in Burnaby or the Cache Creek or Vancouver Landfills. The Vancouver 

Landfill, located in Delta, is used by Vancouver, Delta, Richmond, White Rock, the University 

Endowment Lands, and portions of South Surrey, serving approximately 40% of the 

population in Metro Vancouver. 

23.5.4.2 Municipal Infrastructure in the Local Assessment Area 

This section describes municipal infrastructure with a focus on Delta. 

Potable Water 

Ninety-five percent of Delta’s drinking water comes from the three Metro Vancouver 

reservoirs (Capilano, Seymour, and Coquitlam reservoirs), while the remaining 5% comes 

from three artesian wells located north of Boundary Bay near Watershed Park, 

approximately 20 km from Roberts Bank (Corporation of Delta 2014a). The water 

distribution network in Delta is approximately 580 km long (Corporation of Delta 2014a). 

Delta provides water to the existing Roberts Banks terminals. No concerns were identified 

by Delta in regard to supplying water to the existing Roberts Bank terminals (Corporation of 

Delta 2014b). 

Solid Waste 

Residential, industrial, commercial, and institutional wastes generated in Delta are collected 

by municipal collection crews, disposed of at one of Metro Vancouver’s six transfer stations, 

and taken to the Vancouver Landfill. A private contractor removes all non-hazardous waste 

from the existing Deltaport Terminal and Westshore Terminals and transfers it to the 

Vancouver Landfill or appropriate recycling facility (Representative of Global Container 

Terminals 2014, Representative of Westshore Terminals Ltd. 2014). 
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23.5.5 Expected Conditions  

This section provides a summary of forecasted trends, planned developments, and approved 

developments, which informs the context for existing conditions. Forecasted trends and 

planned developments do not represent certain occurrences. Changes in services and 

infrastructure associated with approved or underway developments cannot be accurately 

determined at this time based on available information.  

Project-related effects are compared against the existing conditions case due to the absence 

of information on the certainty of occurrence of referenced trends and planned 

developments, and on the full scope of service and infrastructure effects of approved and 

underway developments. As a consequence, this section should be read as information on 

future trends and projects that supplement but do not replace the information on existing 

conditions presented in the previous section; this section should not be regarded as a future 

baseline at the time of Project commencement. 

Available data for the periods closest to the time of Project commencement were used. For 

the purposes of this assessment, references to service and infrastructure facilities and 

capacity expansion and growth, as outlined in this section, are assumed to be completed by 

the time that Project demands occur, unless otherwise specified. 

23.5.5.1 Housing 

Future conditions of housing supply and demand are based on projected population trends, 

future anticipated economic growth, planned developments, and future land availability. 

Metro Vancouver’s 2040 Growth Strategy projects total number of dwelling units available 

and required in Metro Vancouver and the member municipalities in 2021 (midway through 

the construction period of the Project). These estimates were prepared in conjunction with 

population growth and employment projections over the same period. Table 23-16 shows 

the projected number of available housing units in Metro Vancouver and Delta in 2021. In 

comparison to the 2006, an additional 282,000 new homes will be available in Metro 

Vancouver by 2021 (i.e., an increase from 848,000 to 1,130,000 homes), with 6,000 of 

these located in Delta (i.e., an increase from 34,300 to 40,300 homes). 

Table 23-16 Projected Total Dwelling Units Available 

 Base Year 2006 2021 

Delta 34,300 40,300 

Metro Vancouver 848,000 1,130,000 

Source:  Metro Vancouver 2010a. 
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Table 23-17 shows the estimated demand for owned and rented housing units by 2021 in 

Metro Vancouver and Delta. An estimated 185,600 units will be required by 2021 in Metro 

Vancouver, with approximately 120,700 (or 65%) of the required units expected to be 

owner-occupied. Of the 64,900 rental units, 46,800 (or approximately 70%) will be 

affordable rental units, while the remaining units will be rented at market rates. In Delta, an 

estimated 3,000 units will be required by 2021 (Table 23-17). Of these units, 1,900 (63%) 

are expected to be owned while 1,100 (37%) will be rental units. An estimated 800 of 

the rental units will be affordable rental units, while the remaining 300 will be 

market rental units; half will be for low-income households while the other half will be 

moderate-income rentals. 

Table 23-17 Estimated Housing Unit Demand in 2021 by Household Income 
Status 

 
Total 

Demand 
Ownership 

Demand 
Rental 

Demand 

Total 

Affordable 
Rental 

Low 

income 
rental 

Moder

ate 
income 
rental 

Total 

Market 
rental 

Delta 3,000 1,900 1,100 800 400 400 300 

Metro 

Vancouver 
185,600 120,700 64,900 46,800 21,400 25,400 18,100 

Source:  Metro Vancouver 2010a. 

Delta has a limited land base for development; 50% of the municipal land base is part of 

the Agricultural Land Reserve, and Burns Bog accounts for another 25%. Two major housing 

developments have been approved for construction, four are under council review, and one 

is on hold (Table 23-18). The two approved projects are projected to add a combined 

655 apartments and 194 duplex or single family homes to Delta’s housing stock, while the 

four projects under review are expected to further add 1,694 units (Corporation of Delta 

2014c). If housing developments currently under review (as outlined in Table 23-18) are 

approved and constructed, an additional 3,500 residential units may be available in Delta. 

Table 23-18 Proposed and Approved Housing Developments in Delta 

 
Type of 

Development 
Number of Units Approval Status 

11941 80 Avenue 
North Delta 

Mixed-use high 
rise 

Maximum 359 apartments Approved 

Sunstone 
Community at 

Delsom 

Mixed use 
178 single-family lots, 602 
townhouses, 70 seniors' 

independent living apartments 

Third reading  

Marina Garden 

Estates 
Mixed use  

94 apartments 

580 townhomes 
Third reading  
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Type of 

Development 
Number of Units Approval Status 

10770 - 72 Avenue 

North Delta 
Mixed use 

Maximum 1,100 units (650 

apartments, 450 townhouses) 
Under review 

Southlands 

Development 
Mixed use 

950 units (including cottage style 
homes, cluster homes, row houses, 

townhomes, country flats, live-work 
units, condominiums) 

Third reading 

Tsawwassen 
Springs 

Residential and 
golf course 

296 apartments, 194 duplex/single 
family homes 

Approved 

North Delta Inn 
Redevelopment 

Mixed use 273 apartments On Hold 

Source:  Corporation of Delta 2014c. 

As of March 2014, the B.C. Major Projects Inventory listed 113 proposed residential 

projects, 118 residential projects under construction, 10 completed projects, and 

12 projects on hold in Metro Vancouver (Ministry of Jobs, Tourism and Skills Training 2014). 

The unit estimate shows that over 90,000 residential units are anticipated to be developed 

over an unspecified timeframe.4 

23.5.5.2 Health Services 

Vancouver Coastal Health plans include new mental health and addictions facilities at Lions 

Gate Hospital (expected to open fall 2014) and Vancouver General Hospital (expected to 

open 2017), as well as the Pearson-Dogwood Redevelopment.The redevelopment 

includes upgrades to the complex and residential care capacity and new social, supportive, 

non-market rental, and market housing and community amenities (redevelopment projected 

to begin 2015 or 2016) (Vancouver Coastal Health 2014). 

Fraser Health plans include expansion of facilities to meet growing health care demands in 

the region. Royal Columbian Hospital in New Westminster is slated for redevelopment, 

including additional beds, a larger emergency department, new surgical suite, and 

consolidation of critical care beds (Fraser Health n.d.a). Surrey Memorial Hospital is 

currently planning to increase the hospital’s capacity by 30% through a $512 million 

expansion comprising an eight-storey critical care tower (opened June 2014), a new 

emergency and pediatric emergency ward, (opened October 2013), and ongoing 

renovations through 2015 (Fraser Health n.d.b). Master site planning is also 

                                          
4  The construction of small housing developments, individual single family homes, coach house, and secondary 

suites would not be captured in this number as this listing does not include projects with capital costs under 

$20 million. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 23-25 

underway at the Burnaby, Delta, Eagle Ridge, and Peace Arch hospitals (Fraser Health 

n.d.c). A high-level concept plan for the Delta Hospital was completed in March 2012, which 

includes completion of 108 medical beds; additional mental health, outpatient surgical, and 

monitored beds over a 6 to 15 year timeframe; replacement of the diagnostic, treatment, 

and residential care facilities; sterile processing department support space; and a 

community health centre over a 20-year-plus timeframe (Perkins + Wills 2012). 

23.5.5.3 Emergency Services 

There are currently no plans for expanding Delta Fire or BC Ambulance Service in Delta 

(BC Ambulance Service 2014, Delta Fire and Emergency Services 2014a). The DPD plans to 

increase its capacity in response to growth on Tsawwassen First Nation Lands, including the 

Tsawwassen Shores housing development and the Tsawwassen Mills and Commons retail 

development. This expansion will be funded through a funding agreement between the DPD 

and Tsawwassen First Nation. 

23.5.5.4 Municipal Infrastructure 

Potable Water 

A number of water projects are occurring across Metro Vancouver municipalities 

(none within Delta) to upgrade and expand water treatment and distribution systems (Metro 

Vancouver 2014e). These water projects will address potable water demands by Metro 

Vancouver population (including Delta) and economic activity at the time of Project 

commencement. 

Solid Waste 

Solid waste capital projects include the development of new waste‐to‐energy capacity and 

transfer station infrastructure totalling $600 million over the next 10 years. The Metro 

Vancouver Integrated Solid Waste and Resource Management Plan (ISWRMP) aims to 

reduce the quantity of waste generated by the region by 90% of the 2010 volume by 2020. 

This is to be achieved by diverting 70% of Metro Vancouver’s waste by 2015 and 80% by 

2020 through minimising waste generation, maximising reusing and recycling, recovery of 

energy from waste after recycling, and disposing only the remaining waste in landfills 

(Metro Vancouver 2010b). At current waste generation rates, the Vancouver Landfill is 

expected to reach capacity by 2065; however, if the targets outlined in the ISWRMP are 

met, the capacity of the Vancouver Landfill will be extended further into the future 

(BC Business 2012). 
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23.6 EXISTING CONDITIONS – TSAWWASSEN FIRST NATION 

This section describes the community services and infrastructure provided or used by 

Tsawwassen First Nation.  

The Project will not use Tsawwassen services or infrastructure; however, the Tsawwassen 

First Nation community utilises some of the same services and infrastructure used by the 

Project. Existing conditions information for Tsawwassen First Nation is presented to 

understand if any Project-related effects on services and infrastructure may in turn affect 

supply of these services and infrastructure to the Tsawwassen First Nation community. 

23.6.1 Housing 

Four types of housing are available on Tsawwassen First Nation Lands as follows: 

 Member-owned community housing; 

 Government rental housing; 

 Social housing; and 

 99-year leasehold market housing. 

Community housing on Falcon Way and Tsawwassen Drive contains 70 Member-owned 

homes and is the primary place of residence for Tsawwassen Members living on 

Tsawwassen First Nation Lands (Tsawwassen First Nation Representatives 2014). Under the 

Tsawwassen First Nation Land Act, the Member-owned community housing units on 

Tsawwassen Drive and Falcon Way are considered Tsawwassen Fee Simple Interests, which 

can only be held by Tsawwassen Members. While Members own these homes, they are free 

to rent their homes to others. There is no formal tracking of the number of rental homes 

(rental is a private process); however, an estimated 50% of Members living on Tsawwassen 

First Nation Lands rent their homes (Tsawwassen First Nation Representatives 2014). 

Tsawwassen First Nation owns and rents four farm houses that were acquired by the 

Government as part of the Treaty, but only one is rented to a Tsawwassen Member. 

The Tsawwassen social housing program provides rental housing to Members. Currently 

there are 18 social housing units, 12 of which are single-family homes and six comprise a 

sixplex multi-family dwelling. All of the social housing units are occupied. Currently, there 

are six families on the waiting list for social housing. As there is little turnover in the rental 

housing market, the wait for social housing can be long. Once a home is rented through the 

social housing program to the same Member for 25 years, the home is considered 

owned and is no longer part of the social housing stock (Tsawwassen First Nation 

Representatives 2014). 
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The Tsawwassen First Nation community has developed market housing, with homes sold 

on the open market through 99-year leases on Treaty Lands in which Tsawwassen First 

Nation has taxation authority. There are three completed developments: Tsatsu Shores, a 

four-storey condominium complex with 81 units and approximately 200 residents; 

Stahaken, a single-family dwelling neighbourhood with 73 lots and approximately 

200 residents; and Tsawwassen Beach Lots, a single-family dwelling neighbourhood with 

25 lots and approximately 60 residents (Tsawwassen First Nation and AECOM 2009). 

Members do not own the majority of these houses. 

Home ownership rates among Tsawwassen Members are similar to those of Aboriginal 

people in Metro Vancouver, but lower than the averages for Delta, Aboriginal people living in 

the Corporation of Delta, and Metro Vancouver (Table 23-19). While most of the housing 

on Tsawwassen First Nation Lands is considered owned, approximately 50% of Tsawwassen 

Members living on Tsawwassen First Nation Lands rent their homes from other Members. 

Table 23-19 Housing Ownership Profile 

 

Tsawwassen 
First Nation 

Members 
(on Lands) 

(%)(a) 

Aboriginal 
Population ‒ 

Corporation of 
Delta (b) 

(%) 

Total 
Population ‒ 

Corporation of 
Delta (%) (b) 

Aboriginal 
Population ‒ 

Metro 
Vancouver 

(%) (b) 

Total 
Population ‒ 

Metro 
Vancouver 

(%) (b) 

Rent 51 60.9 19.0 55.1 34.5 

Own 49 39.1 81.0 43.8 65.5 

Band 
Housing 

0 0 0 1.1 0.04 

(a) Data from 2012 Tsawwassen First Nation Social Well-being Study.  
(b) Data from 2011 National Household Survey. 

Source:  Tesluk, and Matthews n.d., Statistics Canada 2013a, b, d. 

There are few vacant homes in the pool of community housing, but vacant lots are available 

for sale to Members. As a result, if Members want to move onto Tsawwassen First Nation 

Lands, new homes will need to be constructed.  

An estimated 11% of Tsawwassen Members living on Tsawwassen First Nation Lands lack 

affordable housing, while 13% are at risk of lacking affordable housing. Compared to the 

surrounding region however, the proportion of Tsawwassen Members living on Tsawwassen 

First Nation Lands with access to affordable housing is higher. In Delta in 2011, 23.5% of 

the Aboriginal population lacked affordable housing, while 40.4% of the Aboriginal 
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population in Metro Vancouver lacked affordable housing, and 33.4% of the total population 

in Metro Vancouver lacked affordable housing (Tesluk and Matthews n.d., Statistics Canada 

2013a, b, d). 

Community housing on Tsawwassen First Nation Lands is considered affordable for those 

who currently live in the community. Access and affordability is an issue, however, for those 

looking to move into the community. Due to the existing limited housing stock and 

challenges with building new houses on Tsawwassen First Nation Lands, some members are 

required to live in the surrounding communities where housing costs can be higher 

(Tsawwassen First Nation Representatives 2014).  

Persons living in social housing units pay rent proportional to 25% of their income while 

those living on pension pay 12.5% of the pension (Tsawwassen First Nation Representatives 

2014). All social housing tenants are required to pay for their own utilities. 

23.6.2 Health Services 

Tsawwassen First Nation provides public health, counselling, and family support services to 

the following groups: 

 Status and non-Status Tsawwassen Members living on Tsawwassen First Nation 

Lands;  

 Status First Nation individuals who are not Tsawwassen Members but live on 

Tsawwassen First Nation Lands; and  

 On Tsawwassen First Nation Lands, ”Indian Families” in which one adult is a Status 

First Nation, but not necessarily a Tsawwassen Member (Tsawwassen First Nation 

Representatives 2014).  

Counselling and family support services are also provided to Members who live off 

Tsawwassen First Nation Lands but in close proximity (e.g., Delta), but not to Members who 

are geographically distant from Tsawwassen First Nation Lands. Social assistance is only 

provided to on-Lands Members (Tsawwassen First Nation Representatives 2014). 

Tsawwassen First Nation works with the Ministry of Child and Family Development, Fraser 

HA, and the First Nations HA to integrate and coordinate provision of services to Members 

between the different organisations (Tsawwassen First Nation Representatives 2014).  

Primary health care (i.e., by a family doctor) is only available off Tsawwassen First Nation 

Lands. A reported 84% of Members living on Tsawwassen First Nation Lands have a regular 

doctor, and 74% of Members report they do not have problems accessing routine medical 
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care (Tesluk and Matthews n.d.). All emergency health and hospital services and secondary 

health services such as dental, vision care, and prescription drugs are accessed off 

Tsawwassen First Nation Lands, primarily in Delta.  

23.6.3 Emergency Services 

Tsawwassen First Nation receives emergency services from the same service providers that 

will be delivering emergency services to the Project. Police and fire services on Tsawwassen 

First Nation Lands are provided through the DPD and Delta Fire, while ambulance service is 

provided by BC Ambulance Service. Tsawwassen First Nation signs five-year term 

agreements with the DPD and Delta Fire providers to meet community service 

requirements, while the level of ambulance service is provincially determined. 

The DPD responds to policing concerns on Tsawwassen First Nation Lands, including those 

related to breaches of the Criminal Code, and 911 calls (Tsawwassen First Nation n.d.). A 

Peace Officer and two bylaw officers are employed by Tsawwassen First Nation. The Peace 

Officer enforces Tsawwassen laws and regulations and issues tickets under Tsawwassen 

Acts, including the Fisheries, Wildlife, Migratory Birds and Renewable Resources Act, as well 

as the Fisheries Regulation (Tsawwassen First Nation n.d.). 

Fire Hall 2 is the closest hall to Tsawwassen First Nation Lands, located approximately 

7 minutes away in Delta (Delta Fire n.d.). 

23.6.4 Municipal Infrastructure 

Drinking water is provided to Tsawwassen First Nation Lands through the Metro Vancouver 

drinking water system. As of 2014, Waste Management of Canada collects solid waste from 

the Tsawwassen Community housing and Administration (Tsawwassen First Nation 

Representatives 2014). Collected waste is transferred to one of the Metro Vancouver landfill 

sites (Tsawwassen First Nation Representatives 2014). 

23.6.5 Expected Conditions  

Population growth on Tsawwassen First Nation Lands (as detailed in Section 18.4 

Population) as well as major commercial, industrial, and residential developments will 

increase demand for water infrastructure, utilisation of solid waste management services, 

and emergency response services. Key developments include the following: 

 Tsawwassen Gateway Logistics Park (and Container Examination Facility);  

 Tsawwassen Shores Development; and 

 Tsawwassen Mills and the Tsawwassen Commons retail developments. 
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23.6.5.1 Housing 

The number of dwelling units predicted for Tsawwassen First Nation Lands includes both 

Member homes and market housing developments. To meet increased growth on 

Tsawwassen First Nation Lands, housing demand is projected to be 700 units by 2021 

(Table 23-20). Of these units, 500 are expected to be owned, while 200 are expected to be 

rentals. All rental units are expected to be affordable rental units, of which 100 (50%) are 

targeted for low-income rentals and the other 100 (50%) for moderate-income rentals. 

Table 23-20 Projected Housing Unit Demand on Tsawwassen First Nation Lands, 

2021 

 Total Demand Ownership Demand Rental Demand 

Projected Housing Unit Demand  700 500 200 

Source: Metro Vancouver 2010a. 

The Tsawwassen Residential/Commercial Enterprise Area Neighbourhood Plan (2011) details 

housing development allowances in accordance with residential or commercial enterprise 

area zoning and the Land Use Plan. Based on the area of land zoned as residential, the total 

estimated number of future potential housing units is 1,864 of which 1,584 are identified as 

single detached or townhomes, and 280 as apartments (Tsawwassen First Nation 2011). 

These units will be available on the open market. 

23.6.5.2 Emergency Services 

The five-year agreements between Tsawwassen First Nation and Delta Fire and DPD will be 

updated to meet capacity demands as needs change. The level of ambulance service on 

Tsawwassen First Nation Lands will continue to be provincially determined. 

23.6.5.3 Municipal Services 

Tsawwassen First Nation is planning future infrastructure in order to service proposed 

developments and forecasted population growth on Tsawwassen First Nation Lands over the 

next five years. This plan includes new water piping infrastructure and upgrades to connect 

the new developments on Tsawwassen First Nation Lands to the Metro Vancouver water 

network (Tsawwassen First Nation Representatives 2014). While solid waste management 

services currently meet the needs of the Tsawwassen First Nation community and 

Administration, these services will need to grow to meet future population growth and 

economic development (Tsawwassen First Nation Representatives 2014). 
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23.7 FUTURE CONDITIONS WITH THE PROJECT - POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on services and 

infrastructure in relation to the indicators listed in Table 23-2. Potential effects were 

identified through the following: 

 Review of Project design and environmental management plans; 

 Information gathering from PMV with respect to service use agreements for Project 

construction and operation; 

 Interviews with municipal representatives, representatives from Tsawwassen First 

Nation, and local service providers; and 

 Available data from Roberts Bank terminals (where data is available) on healthcare 

and emergency service utilisation rates. 

Potential interactions between the Project and services and infrastructure are identified in 

Table 23-21 and Table 23-22 respectively. An evaluation of potential effects associated 

with these interactions is also provided in order to focus the assessment on those 

interactions of greatest importance. An interaction resulting in no effect, or negligible 

(undetectable or unmeasurable) effect, is not carried forward for assessment. 

The assessment of Project-induced population change (Section 18.4 Population) was 

used to determine potential Project interactions on services and infrastructure. The overall 

population growth trend in the LAA projected by BC Stats in its most recent forecast is not 

expected to be altered by the Project, and similar population levels in Metro Vancouver and 

Delta are foreseen with and without the Project in the construction and operation phases. As 

indicated in Section 18.4, the number of Tsawwassen First Nation Members who both 

secure employment in connection with the Project (construction or operational employment) 

and who choose to move onto Tsawwassen First Nations Lands is anticipated to be small. 

Based on these results (refer to Section 18.4 Population), little to no population-induced 

incremental demand on housing, emergency services, and municipal infrastructure is 

anticipated from the Project; as indicated in Table 23-21 and Table 23-22, the effect is 

expected to be negligible. 

Project interactions will be due to direct Project utilisation (i.e., demand) of municipal 

services and infrastructure. An effect will occur if service or infrastructure utilisation by 

the Project constrains service or infrastructure capacity and supply (Table 23-21 and 

Table 23-22).5 

                                          
5  The Project will not utilise Tsawwassen First Nation services or infrastructure. 
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Table 23-21 Identification of Potential Project Interactions with Services and Infrastructure for Construction 

Phase 

Potential Effect Rating Legend: 

Project 
Component 

Project 
Works and 

Activities 

Rating of 
Potential Effect 

(Negligible, 

Minor, Moderate, 
High) 

Nature of Potential Interaction and  

Effect and Rationale for Effects Rating 

All Project 

Components – 
Construction  

All 

Construction 
Works and 
Activities 

Negligible 

Housinga 

Negligible Project-induced population change. Negligible population-induced 
demand on housing. 

Negligible 

Health Services  

Negligible Project-induced population change. Negligible population-induced 
demand on health services. 

Minor 

Health Services 

Utilisation (demand) for local health services in the event of accident or injury to 

worker(s) during construction that require hospitalisation or other healthcare 

(e.g., emergency room, local clinic) service. 

Potential constraint on healthcare services capacity and supply due to service 

utilisation from Project construction rated as minor based on projected 
healthcare services utilisation rates by the Project. 

Negligible 

Emergency Services (police and security, fire, ambulance) 

Negligible Project-induced population change. Negligible population-induced 
demand on emergency services. 

Minor 

Emergency Services (police and security, fire, ambulance) 

Utilisation (demand) for emergency services in the event of Project construction 
related accident, injury, spill, hazard, or other emergency requiring ambulance 

service; public safety and/or security incidence requiring municipal police 
service, and/or fire incidence requiring municipal fire service. 

Potential constraint on emergency services capacity and supply due to service 

utilisation from Project construction rated as minor based on projected 
emergency services utilisation rates by the Project.  
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Project 

Component 

Project 
Works and 

Activities 

Rating of 

Potential Effect 
(Negligible, 

Minor, Moderate, 

High) 

Nature of Potential Interaction and  

Effect and Rationale for Effects Rating 

Negligible 

Municipal Infrastructure  

Negligible Project-induced population change. Negligible population-induced 

demand on municipal services. 

Minor 

Municipal Infrastructure (water, solid waste) 

Utilisation (demand) for potable water and solid waste to service Project 
construction activities. 

Potential constraint on municipal water and solid waste infrastructure capacity 

and supply during construction rated as minor based on anticipated water and 
waste infrastructure use by the Project.  

Note:  a The Project will not provide housing for construction or operational workforce. Workers are expected to live at their permanent or 
temporary place of residence. 
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Table 23-22 Identification of Potential Project Interactions with Services and Infrastructure for Operation 

Phase 

Project 
Component 

Project 
Works and 
Activities 

Rating of 

Potential Effect 
(Negligible, 

Minor, Moderate, 

High) 

Nature of Potential Interaction and  

Effect and Rationale for Effects Rating 

All Project 
Components –
Operation  

All 
Operational 
Works and 
Activities 

Negligible 

Housinga 

Negligible Project-induced population change. Negligible population-induced 
demand on housing. 

Negligible 

Health Services: 

Negligible Project-induced population change. Negligible population-induced 
demand on health services. 

Minor 

Health Services 

Utilisation (demand) for local health services in the event of accident or injury to 
worker(s) during operation requiring hospitalisation or other healthcare (e.g., 

emergency room, local clinic) service. 

Potential constraint on healthcare services capacity and supply due to service 

utilisation from Project operation rated as minor based on projected healthcare 

services utilisation rates by the Project. 

Negligible 

Emergency Services 

Negligible Project-induced population change. Negligible population-induced 

demand on emergency services. 

Minor 

Emergency Services  

Utilisation (demand) for emergency services in the event of Project operation-
related accident, injury, spill, hazard, or other emergency requiring ambulance 
service; public safety and/or security incidence requiring municipal police service, 

and/or fire incidence requiring municipal fire service. 

Potential constraint on emergency services capacity and supply due to service 
utilisation from Project operation rated as minor based on projected emergency 

services utilisation rates by the Project. 

Negligible 

Municipal Infrastructure 

Negligible Project-induced population change. Negligible population-induced 

demand on municipal infrastructure. 
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Project 

Component 

Project 
Works and 

Activities 

Rating of 

Potential Effect 
(Negligible, 

Minor, Moderate, 

High) 

Nature of Potential Interaction and  

Effect and Rationale for Effects Rating 

Minor 

Municipal Infrastructure  

Utilisation (demand) for potable water and solid waste to service Project 

operational activities. 

Potential constraint on municipal water and solid waste infrastructure capacity 
and supply during operation rated as minor based on anticipated water and 

waste infrastructure use by the Project. 

Note:  a The Project will not provide housing for construction or operational workforce. Workers are expected to live at their permanent or 

temporary place of residence.  
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23.7.1 Potential Effect #1 – Constraint on Healthcare Services Capacity and 

Supply 

Estimates of potential injury rates from Project construction and operation can assist with 

assessing potential demand on health services and capacity issues in supplying health 

services. The annual B.C. injury rate for heavy construction, general construction, and 

transportation and related services (latter includes marine bulk terminal, marine container 

terminal, and stevedoring industry sub-sectors) varied between 3 to 5 injuries per 

100 person years of employment between 2009 and 2012 (WorkSafeBC n.d.). Applying 

WorkSafeBC injury rates, and direct Project construction employment (i.e., annual average 

of 754 direct full-time equivalent jobs), an estimated 23 to 38 injuries annually could 

potentially occur during construction. Based on an annual average of 835 direct full-time 

equivalent jobs (on-dock) during operation anticipated in Metro Vancouver, an estimated 

25 to 42 injuries annually may occur during terminal operation. 

Not all Project construction or operation injuries will require hospital care. By way of 

example, out of all WorkSafeBC 2012 claims, 36.5% of general construction injuries and 

34.6% of heavy construction injuries were classified as over-exertion or bodily motion such 

as strains and related conditions (WorkSafeBC n.d.). For transportation and related 

services, 38.6% of injuries were classified as over-exertion or bodily motion injuries. 

Applying WorkSafeBC historical data, and assuming that over-exertion or bodily motion 

injuries will not necessarily require hospital care, the Project may result in utilisation of 

local hospitals 15 to 24 times per year during construction and 16 to 27 times per year 

during operation. 

By comparison, existing Deltaport Terminal operations show an emergency ward utilisation 

rate of approximately 15 to 20 times per year (Brice 2014a). Deltaport Terminal has an 

average annual operational workforce of approximately 1,100 full-time equivalent (FTE) 

jobs. Assuming that Project operation will incur similar injuries and usage of emergency 

wards per workforce number, with an annual operational workforce of 928 FTEs, Project 

operation may result in similar utilisation of local hospital emergency wards compared to 

Deltaport Terminal.  

Based on the above estimated increase of emergency ward visits per year during both 

construction and operation, the potential incremental demand on health services is expected 

to be low relative to the total annual number of medical services provided within the LHA 

servicing the Project area (refer to Section 23.5.3.4). 
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23.7.2 Potential Effect #2 – Constraint on Emergency Services Capacity and 

Supply 

23.7.2.1 Police and Security 

As with existing Roberts Bank terminal operations, the majority of calls to police services 

during construction and operation are expected to be from traffic incidents due to vehicle 

movements to and from the Project site.  

During construction, from May 2022 to May 2023, between 59 and 114 vehicles per day are 

projected to move into and out of the Project area for construction-related work activities 

(the Traffic Management Plan for Project construction will specify construction workforce 

access to the terminal site and associated workforce-related traffic vehicle movements). A 

lower number of daily vehicle movements are anticipated to occur for the remaining Project 

construction time periods (Port Metro Vancouver 2014b). Trucks will be limited to the north 

part of the new causeway section as it is completed. The incremental vehicle movements 

per day for construction work activities are relatively low in number compared to the 

projected operational vehicle traffic to and from Roberts Bank terminals without the Project. 

The potential incremental increase in traffic-related incidents requiring response by DPD due 

to the incremental increase in construction-related traffic is anticipated to be negligible. 

The incremental increase in traffic generated by Project operation, as described in 

Section 4.0 Project Description (estimated at 1,742 vehicle movements per day for 

staffing, deliveries, services vehicles, plus an additional 3,692 container truck movements 

per day), will be approximately double that of the projected operational vehicle traffic to 

and from Roberts Bank terminals without the Project. This volume increase during Project 

operation may result in incremental increase in traffic-related incidents requiring a response 

by DPD. The DPD currently receives between 10 to 15 traffic calls per year from the Roberts 

Bank terminals, with the majority of calls being due to backup of trucks bound for the port 

facilities on the Roberts Bank causeway. Based on the estimated incremental vehicle 

movements during Project operation, an additional 10 to 15 traffic calls per year to the DPD 

could be generated as a result of Project operational traffic. 

Based on the above analysis, the estimated incremental demand on DPD will be low 

(relative to annual reported offences). 
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23.7.2.2 Fire 

Project construction will involve heavy equipment operation, welding, and other mechanical 

operations that may result in a risk of fire. During Project operation, sources of fire may 

include incidents related to mishandling of containers containing dangerous or flammable 

goods, equipment malfunctions, gas leakage, and electrical fires (see Section 30.0 

Potential Accidents or Malfunctions for assessment of effects related to plausible worst-

case scenarios resulting in fire). Historical data on the number of fire calls from construction 

of Roberts Bank facilities were not available. 

Based on historical fire call numbers from existing Roberts Bank terminal operations 

(as indicated in Section 23.5.3.3), Project operation could potentially result in 10 to 20 fire 

calls annually. As with existing Roberts Bank terminals operations, the types of calls 

received are expected to be mainly medical, as well as motor vehicle incidents, HAZMAT 

response (including on vessels), public service, and land-based fire calls. 

Based on the above analysis, the estimated incremental demand on Delta Fire services is 

anticipated to be low compared to historical total annual reported event services by Delta 

Fire (refer to Section 23.5.3.3). 

23.7.2.3 Ambulance 

Historical data on the number of ambulance calls from construction of existing Roberts Bank 

facilities were not available. As specified in Section 23.5.3.4, the Project may result in 

utilisation of local hospitals 15 to 24 times per year during construction. It is assumed that a 

portion of these hospital admissions will require ambulance services. 

Between 2008 and 2013, B.C. Ambulance received one to two calls per month from Roberts 

Bank terminals. It is assumed that BC Ambulance Service will receive less than one to 

two ambulance calls per month from Project operation (based on the fact that the existing 

workforce at Roberts Bank terminals is larger by comparison to the Project’s operational 

workforce).  

Based on the above analysis, the estimated incremental demand on ambulance services is 

expected to be relatively low compared to total annual ambulance caseloads in Delta 

(refer to Section 23.5.3.4). 
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23.7.3 Potential Effect #3 – Constraint on Municipal Infrastructure Capacity and 

Supply 

23.7.3.1 Potable Water 

Potable water for Project construction and operational activities is expected to be supplied 

from the Corporation of Delta’s water system. Port Metro Vancouver will work with Delta to 

meet potable water use requirements during Project construction and operation. As no 

concerns have been identified by Delta in regard to supplying water to the existing Roberts 

Bank terminals, it is assumed that there will be no adverse residual Project-related effects 

constraining Delta’s potable water system supply and capacity. 

23.7.3.2 Solid Waste 

Waste produced during construction and operation may include the following: 

 Batteries; 

 Ozone-depleting substances, including Freon; 

 Used oil filters, used absorbent materials and antifreeze; 

 Waste oil, petroleum products, and solvents; 

 Hydraulic fluids; and 

 Non-hazardous solid waste (described below). 

During construction, non-hazardous solid waste may also include surplus cable, steel, 

concrete, asphalt, lumber, plywood, plastics, sheet metals, pipe and conduit ends, and other 

construction material. A collection and disposal location for non-hazardous waste disposal or 

recycling will be determined by the Infrastructure Developer, who will manage all contracts 

related to this activity. During Project operation, as with existing Roberts Bank terminal 

operation, the Terminal Operator Concessionaire will be responsible for arranging removal of 

all non-hazardous waste from site and transfer to recycling or to one of the Metro 

Vancouver landfills. 

The estimated incremental usage of local landfills for disposal of solid waste during Project 

construction and operation is considered to be within the planned capacity of Metro 

Vancouver’s ISWRMP. 
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23.8 MITIGATION MEASURES 

Mitigation measures, including standard operating practices and management practices, or 

measures developed to specifically avoid or reduce potential adverse effects of the Project 

on services and infrastructure, are described in this section. Each mitigation measure is 

described below and summarised in Table 23-23. 

The selection of mitigation measures was informed by the following: 

 Project design features and mechanisms that avoid, minimise, or mitigate demand 

on local services and/or infrastructure; 

 Mitigation measures for past port construction projects and the existing Roberts Bank 

terminals operations; 

 Aspects of Project Environmental Management Plans (refer to Section 33.0 

Environmental Management Program) that will minimise Project demands on 

local services and infrastructure; and 

 Regulator, Public, and Aboriginal groups’ input. 

23.8.1 Mitigation Measure #1 - Environmental Management Plans 

23.8.1.1 Health and Safety and Emergency Response Plan 

During construction, the Infrastructure Developer will be required to have first-aid services 

on site, which will assist in reducing the use of local hospital and emergency services. The 

Infrastructure Developer will develop Health and Safety and Emergency Response Plans 

(HSERP) to minimise risks to employee health and safety and demands on local health and 

emergency services (refer to Section 33.3.14 Health and Safety and Emergency 

Response Plan). The construction HSERP will provide a framework to manage spills, fire, 

medical, and other emergencies potentially requiring police, fire, and ambulance services, 

and to meet regulatory standards, standard management practices, and guidelines 

applicable to emergency planning and incident response. The HSERP will outline 

responsibilities between the Infrastructure Developer, the Corporation of Delta, and service 

providers with respect to health and emergency service provision. The Infrastructure 

Developer will communicate HSERP details to Delta, Delta police, fire, and ambulance 

service providers. The effectiveness of the HSERP will be monitored by the Infrastructure 

Developer and adjustments made to the plans where required. 
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Onsite first aid will be available during Project operation. The primary responsibility for 

onsite emergency planning rests with the Terminal Operator Concessionaire, and it is 

expected that these plans will meet regulatory standards, standard management 

practices, and guidelines applicable to emergency planning and incident response (refer to 

Section 33.4.6 Operation Health and Safety and Emergency Response Plan 

for details). 

23.8.1.2 Traffic Management 

A Land and Marine Traffic Management Plan for construction (refer to Section 33.3.9 Land 

and Marine Traffic Management Plan) will be a requirement of the Project. This plan will 

be prepared by the Infrastructure Developer in collaboration with PMV, the B.C. Ministry of 

Transportation and Infrastructure, Tsawwassen First Nation, and the Corporation of Delta, 

to manage construction traffic during Project construction. In addition, a construction phase 

communications plan will be developed to facilitate the timely communication of traffic 

detours, and interruptions (if any) with Delta and service providers, including Delta Fire, 

DPD, and BC Ambulance Service (33.3.16 Communications Plan). 

23.8.1.3 Waste Management Plan 

A Hazardous Materials and Waste Management Plan (refer to Section 33.3.13 ) will be 

prepared by the Infrastructure Developer prior to construction. The plan will include details 

of expected sources and quantities of construction waste; measures to minimise waste 

generation; waste storage, handling, and recycling; and disposal procedures and reporting 

of waste quantities in accordance with Project approvals and permits, as well as applicable 

bylaws and regulations. During operation, waste and deleterious materials generated 

throughout Project operation will be appropriately contained by the Terminal Operator 

Concessionaire. Materials will be collected and disposed of in accordance with all applicable 

legislation, guidelines, and standard management practices (see Section 33.4.5 

Hazardous Materials and Waste Management Plan for operation phase).  

With the proposed environmental management plans in place, no detectible or measurable 

residual effects on healthcare services capacity and supply and municipal infrastructure and 

capacity and supply (solid waste) are anticipated. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 23-42 

23.8.2 Mitigation Measure #2 - Policing and Security Management 

A private security service contracted by the Infrastructure Developer will be responsible for 

full security coverage within the Project construction area, minimising the need for police 

from the DPD. The Infrastructure Developer will be responsible for assessing the need for 

modifications to security presence and making required adjustments. In addition, the 

Infrastructure Developer will communicate relevant construction plans, activities, and 

timelines to the DPD to aid in police resource planning and response.  

The Terminal Operator Concessionaire will be responsible for site security within the 

terminal area during operation, and will retain an independent security company to provide 

security services. Terminal operators will communicate relevant operational plans, activities, 

and timelines to the DPD to aid police resource planning and response. In addition, terminal 

operators will be responsible for re-assessing the need to modify security presence, and will 

make the required adjustments. Site security systems will also be located throughout the 

terminal to ensure that port operations meet expected municipal, national, and international 

requirements. Security equipment may include perimeter fencing, closed-circuit television 

cameras, and vehicle and cargo inspection system facilities. 

23.8.3 Mitigation Measure #3 - Communications with Emergency Services 

Port Metro Vancouver will provide an opportunity for Corporation of Delta, the DPD, Delta 

Fire, and BC Ambulance Service to review the Project construction HSERP, Waste 

Management Plan, and Traffic Management Plan, and support communications on local 

emergency service requirements related to these plans. This communication will be 

implemented through consultation mechanisms such as PMV’s Community Technical Liaison 

Committee and Local Government roundtables (refer to Section 7.3.2.2 Engagement and 

Consultation, Local Government Outreach and Engagement Program). In addition, 

as part of the Construction EMP, PMV will inform emergency service providers about the 

nature, location, status, and progress of construction work through a communications plan 

(Section 33.3.16 Communications Plan).  

Port Metro Vancouver will also direct the Infrastructure Developer to undertake the following 

communications tasks: 

 Notify Delta, the DPD, Delta Fire, and BC Ambulance Service of Project-related 

construction activities, including their location, scheduling, and potential emergency 

risks, to aid in emergency service planning and resourcing; and 

 Identify improvements to Project construction activities where feasible to minimise 

emergency service utilisation.  
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During operation the Terminal Operator Concessionaire will provide notification of relevant 

operational plans, activities, and timelines to the DPD, Delta Fire, and BC Ambulance 

Service to aid in resource planning and response requirements. 

During construction and operation, should Delta or Delta service providers’ own monitoring 

indicate challenges with the safe and effective provision of police, fire or ambulance 

equipment or personnel to the Project, PMV will work with Delta to understand these 

challenges, and will collaboratively identify a strategy to address them. 

With the proposed environmental management plans, policing and security management, 

and communication plan in place, no detectible or measurable residual effects on 

emergency services capacity and supply are anticipated. 

Table 23-23 Summary of Mitigation Measures to Address Adverse Project 

Effects on Services and Infrastructure 

# Potential Effect 
Applicable 
Phase(s) 

Mitigation Measure 
Detectable/ 
Measurable 

Residual Effect 

1 

Constraint on 
healthcare 

services capacity 
and supply 

Construction 
and 

Operation 

Environmental management plans 
including HSERP, Land and Marine 

Traffic Management Plan 

No 

2 

Constraint on 
emergency 

services capacity 
and supply 

Construction 
and 

Operation 

Environmental management plans 
including HSERP, Land and Marine 
Traffic Management Plan, and 
construction phase Communications 

Plan 

Policing and security management 
including private site security services, 

site security systems, and equipment 

Communication plan with Delta, 
Delta Police, Delta Fire, BC Ambulance 

Service on operational plans, 
activities, timelines, service 
requirements, and management of 
emergency service utilisation 

No 

3 

Constraint on 
municipal 

infrastructure 
and capacity and 
supply (solid 

waste) 

Construction 
and 
Operation 

Environmental management plans 
including Hazardous Materials and 
Waste Management plan 

No 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 23-44 

The implementation of the above-described mitigation measures is expected to reduce the 

potential Project-related effects on services and infrastructure to a negligible (i.e., not 

measurable or detectable) level. 

23.9 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

Residual Project-related effects on services and infrastructure are expected to be negligible, 

and are not assessed further. 

23.10 CUMULATIVE EFFECTS ASSESSMENT 

As no measurable residual adverse Project-related effects on services and infrastructure are 

predicted, the Project is not expected to contribute to incremental cumulative effects. 

23.11 MONITORING AND FOLLOW-UP PROGRAMS 

No monitoring or follow-up programs are required for services and infrastructure. 
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24.0 OUTDOOR RECREATION EFFECTS ASSESSMENT 

This section presents the results of the assessment of potential Project-related effects on 

outdoor recreation. The rationale for the selection of outdoor recreation as a VC, 

assessment boundaries, and existing conditions relevant to outdoor recreation are 

described. Assessment findings, including identification of Project-related interactions and 

effects, and proposed approaches to mitigation are also presented.  

This section addresses VC-specific information requirements identified in the EIS Guidelines, 

part 2, sections 9.1.7 and 9.1.8, including hunting, recreational fishing, and other 

recreational uses of waterways and water bodies that will be directly affected by the Project. 

24.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

Outdoor recreation applicable to this assessment is defined as any activity undertaken for 

pleasure or enjoyment in the outdoor environment, on land or water, which does not include 

a commercial aspect (such as guided sport fishing). Outdoor recreational activities occurring 

within the vicinity of the Project include salmon fishing, crab harvesting, and 

waterfowl hunting, as well as non-consumptive activities such as kayaking, windsports, 

walking, and cycling.  

In B.C., hunting is regulated through the Wildlife Act and administered by the Fish and 

Wildlife Branch of the Ministry of Environment. Municipal governments have the authority to 

regulate or prohibit the discharge of firearms (MFLNRO 2014a). A Fraser Valley Special Area 

Hunting Licence is required to hunt within the Corporation of Delta (Delta). A Provincial 

Hunting Licence is also required, as well as a federal Migratory Game Bird Hunting Permit 

if migratory birds are hunted (MFLNRO 2014c). Delta’s Discharge of Firearms By-law 2155 

sets out the areas where hunting is allowed within its municipal boundaries (Corporation of 

Delta 2014a). 

24.0 Outdoor Recreation Assessment Highlights: 

 The Project footprint and the proposed expansion of the area closed to 
recreational crabbing are expected to result in displacement of recreational crab 

harvesting. After mitigation, the residual effect is expected to be negligible. 

 The Project is not expected to result in measurable adverse residual effects to 

outdoor recreation. 

 The Project is not expected to result in any incremental cumulative effects to 

outdoor recreation. 
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Information on marine fish and seafood harvesting management and regulations is provided 

in Section 16.0 Ongoing Productivity of Commercial, Recreational, and Aboriginal 

Fisheries.  

Port Metro Vancouver and Fisheries and Oceans Canada (DFO) jointly determined that an 

area (called a navigational closure area) in the vicinity of the Roberts Bank terminals and 

the B.C. Ferries Terminal should be closed to commercial crab harvesting as of January 1, 

2009. The step was taken to ensure and maintain a safe approach for deep-sea vessels, 

ferries, and berthing tugs transiting in and out of the Roberts Bank terminals and B.C. 

Ferries terminal (DFO 2009, 2014). Fisheries and Oceans Canada monitors compliance with 

this closure.  

Closure of a similarly defined area to recreational crab harvesting was introduced in 2011 

due to navigation safety concerns (Figure 24-1) (DFO 2011); DFO monitors compliance 

with this closure as well. Recreational crab harvesting vessels can traverse these 

navigational closure areas but they cannot harvest crabs within the area that is defined in 

the Fishery Notice issued by DFO as closed to recreational crab harvesting.  

Authorised Aboriginal groups can conduct crab harvesting for food, social, and ceremonial 

(FSC) or domestic purposes within each of these navigational closure areas subject to not 

using floats.  

24.2 SELECTION OF OUTDOOR RECREATION VALUED COMPONENT 

The selection of outdoor recreation followed a three step selection process as set out in 

Section 8.1.2 Selection of Valued Components.  

Outdoor recreation is considered a VC in this environmental assessment because Project 

construction and operation activities may affect the activities of outdoor recreational users 

by displacing one or more activities from an area, interfering with or preventing access to 

an area or marine navigation corridor, reducing availability of harvested species, affecting 

the presence of coastal birds, or lowering the quality of the environmental setting. In 

addition, outdoor recreation:  

 Is an important quality-of-life factor in the communities of the region in which the 

Project is located; 

 May be vulnerable to cumulative disturbance from the Project in combination with 

other projects; 
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 Has been identified by government agencies and academic researchers as important; 

and 

 Is of interest to Aboriginal groups, the public, and stakeholders.  

The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project activities and the VC. With several exceptions, effects on outdoor recreation 

are largely in response to the totality of the Project and not to individual Project works and 

activities. This assessment relies on information contained in the following sections: 

 Section 9.3 Noise and Vibration – Changes to noise and vibration due to the 

Project may affect the quality of outdoor recreational experiences;  

 Section 12.0 Marine Invertebrates, Section 13.0 Marine Fish, and Section 

16.0 Ongoing Productivity of Commercial, Recreational, and Aboriginal 

Fisheries – Changes to marine invertebrate or marine fish productivity and 

associated availability due to the Project may affect recreational fish or crab 

harvesting;  

 Section 15.0 Coastal Birds – Changes to availability of coastal birds due to the 

Project may affect hunting and bird-watching activities;  

 Section 25.0 Visual Resources – Changes to visual resources due to the Project 

may affect the quality of outdoor recreational experiences; and 

 Section 27.0 Human Health – Changes to water quality through resuspension of 

sediments may affect the quality of marine invertebrates.  

Potential effects of the Project on marine commercial use are assessed in Section 21.0 

Marine Commercial Use. For further information, refer to Table 8-1 Intermediate 

Component and Valued Component Linkages. 

Key pathways and potential Project-related effects on outdoor recreation were also 

confirmed through interviews (with recreational hunters, anglers, seafood harvesters, 

boaters and windsport enthusiasts, DFO, Aboriginal group representatives, and Delta); 

consideration of best practices in environmental assessment in Canada; and professional 

judgement and experience of the assessment study team. For subsequent statements in 

this section pertaining to professional judgement or reliance, the names and qualifications of 

the individuals making that judgement are listed at the beginning of Volume 4. This 

assessment addresses current outdoor recreational use for the general population and 

Aboriginal groups. The assessment has been informed by Project consultation with 

Aboriginal groups, review of available secondary information on outdoor recreation as it 

pertains to Aboriginal groups and the Project, and completion of supporting targeted studies 

(refer to Appendix 18-A Existing Social and Economic Conditions of Tsawwassen 

First Nation Community and 18-B Existing Social and Economic Conditions of 
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Musqueam First Nation Community). Section 32.0 Potential or Established 

Aboriginal and Treaty Rights and Related Interests assesses Project-related effects on 

current use of lands and resources by Aboriginal peoples for traditional purposes, and 

includes input from Aboriginal traditional knowledge. A summary of activities undertaken to 

collect Aboriginal traditional knowledge is provided in Section 7.2.1.7 Collection of 

Aboriginal Traditional Knowledge. 

24.2.1 Sub-components 

Four sub-components of outdoor recreation are employed to structure and streamline 

the assessment, and are the main categories of outdoor recreation undertaken in the 

vicinity of the Project area. These sub-components share certain attributes (e.g., similar 

spatial areas), but they are sufficiently different in other attributes to warrant considering 

them as sub-components. For example, hunting, fishing, and bird watching are dependent 

on the availability of certain bird and marine species, while the presence of 

recreational boating is related to specific features (i.e., boat launches, marinas, 

anchorages). The sub-components chosen for outdoor recreation and the rationales for their 

selection are presented in Table 24-1. 

Table 24-1 Sub-components for Outdoor Recreation 

Sub-component Representative of: Rationale for Selection 

Recreational 

boating and 
windsport activities 

 Sailing and motorboating; 

 Water skiing; 

 Kiteboarding and 
windsurfing; and 

 Kayaking, canoeing, and 

rowing. 

Project construction and operation activities 
may displace recreational boating and 

windsport activities, and may affect access 
to areas of use and the environmental 
setting of areas where recreational boating 

and windsport activities occur.  

Recreational marine 
fish and seafood 
harvesting 

Recreational fishing and 
seafood harvesting activities 
from boat and from land.  

Project construction and operation activities 
may displace marine fish and seafood 

harvesting, and may affect access to areas 
of use, the availability of fish and seafood to 
recreational harvesters, and the 

environmental setting of recreational fishing. 

Recreational 
hunting 

Recreational hunting activities 
on land and on the water.  

Project construction and operation activities 

may displace recreational hunting, and may 
affect access to areas of use, the availability 
of waterfowl to recreational hunters, and the 

environmental setting of hunting. 

Other land-based 
outdoor recreation  

 Walking, hiking, running; 

 Cycling; 

 Bird watching; and 

 Use of outdoor recreational 

facilities such as parks. 

Project construction and operation activities 
may interfere with or displace other land-

based outdoor recreation activities and 
affect the environmental settings of these 

non-consumptive activities. 
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Tsawwassen First Nation Members are engaged in activities that have cultural importance in 

the local assessment area (LAA), including canoeing and hunting. These activities are 

assessed in Section 32.0 Potential or Established Aboriginal and Treaty Rights and 

Related Interests.  

24.2.2 Indicators  

Indicators are measurable parameters and provide a means of determining a Project-related 

change to a VC. The indicators chosen for outdoor recreation and the rationale for their 

selection are presented in Table 24-2. 

Table 24-2 Indicators for Outdoor Recreation 

Indicator Rationale for Selection 

Areas used for outdoor 
recreation  

Quantitative parameter that indicates potential displacement from 
areas used for outdoor recreation, which could affect activities and use 

levels.  

Access to areas used for 

outdoor recreation 

Qualitative parameter that indicates potential displacement from 
infrastructure and corridors employed to access areas that are used for 

outdoor recreation or interference with navigation, which could affect 
activities and use levels. 

Resource availability and 

presence (marine fish, 
seafood, and waterfowl) 

Quantitative parameter that indicates potential change in availability of 
legally harvestable marine fish and seafood, which could affect 
activities and harvest. 

Quantitative parameter that indicates potential change in the presence 
of birds and the availability of legally harvestable waterfowl, which 
could affect bird-watching activities as well as the activities of and 
harvest by hunters. 

Noise and visual resource 

environmental conditions 

Qualitative and quantitative parameters that indicate potential changes 
in key aspects of the environmental settings of the outdoor recreation 

experiences, which could affect activities and use levels. 

 

24.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries of the assessment of 

outdoor recreation, as well as any administrative or technical boundaries that may apply.  

24.3.1 Spatial Boundaries 

The LAAs and regional assessment areas (RAAs) for outdoor recreation are defined in Table 

24-3 and shown in Figure 24-1. A cumulative effects assessment area is not defined for 

outdoor recreation, as no cumulative effects assessment was conducted for this VC 

(see Section 24.9). 
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Table 24-3 Spatial Boundary Definitions for Outdoor Recreation 

Spatial Boundary Description of Assessment Area 

Local assessment 

area 

For land-based outdoor recreation: includes areas of Delta that are within 5 
km of Deltaport Terminal and 2 km of the northeast edge of the Roberts 

Bank causeway. Includes Tsawwassen First Nation Lands. 

For marine-based outdoor recreation: includes all above-water marine areas 

within 10 km of the approximate geometric centre of the Project footprint 
north of the Canada-U.S.A. border. The marine-based outdoor recreation LAA 
includes the marine fish and marine invertebrates LAAs.  

Regional 
assessment area 

Land-based recreation: land base in Delta. 

Marine-based recreation: the LAA plus Boundary Bay and the Fraser River 

from its South Arm mouth to Pattullo Bridge.  

The LAAs were established to encompass the area within which the Project is expected to 

interact with and potentially have an effect on outdoor recreation. In determining LAA 

boundaries, consideration was given to the nature and characteristics of outdoor recreation 

use, its potential exposure to various influences, and the maximum extent of potential 

adverse effects on outdoor recreation due to Project-associated changes in recreation areas, 

access, resource availability, noise conditions, and visual resources. The LAA was informed 

by the study area used in Section 9.3 Noise and Vibration in order to capture 

Project-associated changes to noise that could affect the quality of outdoor recreation 

experiences. The LAAs also encompass certain areas and sites in order to capture 

Project-associated changes to visual resources that could affect the quality of outdoor 

recreation experiences.  

Due to the navigational closure area being applicable to Canadian waters only, 

potential Project-related effects on marine-based outdoor recreation are anticipated to be 

concentrated within Canadian waters and therefore will have no effects on 

transboundary waters. 

The RAAs were established to provide a regional context for the assessment of Project-

related effects; the land-based recreation RAA is defined by the administrative boundaries 

of the Corporation of Delta (which incorporated its LAA), and the marine-based recreation 

RAA includes Boundary Bay and the Fraser River to the Pattullo Bridge, in addition to the 

marine-based LAA.  
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24.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the assessment 

of Project-related effects on outdoor recreation encompass these Project phases.  

Existing conditions of the VC in the LAA are described for specific periods of time. Where 

available and relevant, historical trend data are presented to describe change over time with 

respect to a specific indicator. The most recent relevant datasets are presented in this 

study. For example, recreational fish and seafood harvesting and hunting data are provided 

for the 2003 to 2013 period. 

24.3.3 Administrative Boundaries 

The LAA and RAA for land-based outdoor recreation fall within Wildlife Management Unit 

(WMU) 2-4, which includes Delta, Richmond, Surrey, Langley, Abbotsford, and Chilliwack, 

and harvesting data are reported for the whole WMU. As a result, there are limits for 

interpreting existing conditions related to hunting in the LAA and RAA. In terms of area, 

Delta represents approximately 17% of WMU 2-4, but it is understood that waterfowl 

hunting in Delta represents a larger proportion of total hunting in WMU 2-4 than this. It is 

expected that general hunting patterns for WMU 2-4, as shown by the data (i.e., changes 

over time and key species), will be generally indicative of hunting patterns in Delta.  

For marine-based outdoor recreation, DFO harvesting data are reported at the Pacific 

Fisheries Management Area (PFMA) and creel sub-area level.1 The size and location of creel 

sub-areas place limits for interpreting existing conditions in the LAA. Canadian waters within 

the LAA are primarily located within PFMA 29 sub-area D, which stretches as far as Sechelt 

to the northwest. The area of overlap between the LAA and sub-area 29-D represents 

approximately 11% of the whole sub-area 29-D area. Year-to-year trends and species 

harvested are assumed to be similar between sub-area 29-D and the LAA.  

24.3.4 Technical Boundaries 

The prediction of effects on the outdoor recreation VC in large part depends on the technical 

boundaries of several different discipline areas. For example, the technical boundaries for 

assessing Project-related effects on harvesting of fish and seafood by recreational anglers 

and seafood harvesters is dependent on the technical boundaries of Section 12.0 Marine 

                                          
1  Creel survey does not estimate to PFMA sub-areas as with commercial fishing. 
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Invertebrates, Section 13.0 Marine Fish, and Section 16.0 Ongoing Productivity of 

Commercial, Recreational, and Aboriginal Fisheries. Similarly, the technical 

boundaries for assessing Project-related effects on hunting and bird watching depends on 

the technical boundaries of Section 15.0 Coastal Birds. The technical boundaries for 

assessing the quality of environmental setting are dependent on those identified in both 

Section 9.3 Noise and Vibration and Section 25.0 Visual Resources.  

A model was used to evaluate potential ecosystem-level changes in marine fish 

and invertebrate productivity at Roberts Bank (Ecopath with Ecosim, EwE). To predict 

Project-related changes to productivity, the Roberts Bank ecosystem is compared with and 

without the Project. As a result, the model does not assess potential changes resulting from 

construction or operation-phase activities, but rather incorporates the footprint as if it 

occurred instantaneously (see Section 10.0 Biophysical Setting). 

In the LAA, recreational vessel traffic includes pleasure craft traversing through the area as 

well as those engaged in hunting, fishing, and seafood harvesting. The assessment, with 

respect to these activities within the LAA, is primarily based on information collected 

through interviews, as it is not mandatory for recreational vessels under 20 m to install and 

use an automatic identification system (AIS). Vessel operators and vessel traffic services 

employ an AIS for identifying and locating vessels by electronically exchanging data with 

other nearby vessels and AIS base stations. While the purpose of these communications is 

primarily for vessel traffic control, collision avoidance, and other maritime safety and 

security applications, the system’s aggregate data also provides a very detailed history of 

vessel traffic movements that can be applied to determine patterns of vessel movement and 

establish numbers of vessels in traffic lanes, port areas, and regions by vessel type 

(see Appendix 30-A Marine Vessel Incidence Prediction Inputs to the Quantitative 

Risk Assessment). 

Assessment of changes in noise and visual resources due to the Project in areas of outdoor 

recreational activity are based on the results of noise and visual conditions modelling. For 

marine areas, noise modelling carried out for the Project assessment estimated the annual 

average noise levels during construction and operation at 1-km interval setback distances in 

all four cardinal directions from the centre of the Project footprint (Section 9.3 Noise and 

Vibration). Noise effects on specific activity locations were considered within the context of 

these 1-km interval setback distances. The visual resources modelling assessed 

Project-related effects on visual conditions at various viewing points on both land and water 
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(Section 25.0 Visual Resources). There was not a modelled viewing site for every 

outdoor recreation activity location. Within these constraints, noise and visual 

resources modelling results are considered to be explanatory with respect to noise and 

visual conditions at identified areas of outdoor recreational activity in the Roberts Bank 

vicinity. The authors discussed the modelled estimates of potential noise and visual changes 

with the noise and visual assessment team, and professional judgement was used to 

assess the implications of these potential changes on the environmental settings for 

outdoor recreation. 

24.4 INFORMATION SOURCES 

Secondary sources of information for outdoor recreation include the following: 

 Review and analysis of information with respect to outdoor recreation conditions 

within the LAA and RAA;  

 Analysis of information gathered through PMV’s public and stakeholder consultation 

and Aboriginal group engagement process;  

 DFO recreation harvesting statistics and fishing management plans;  

 Relevant recreational fishing and hunting restrictions as set out by DFO, Ministry of 

Forests, Lands and Natural Resource Operations (MFLNRO), and Delta;  

 Delta databases and websites; 

 Recreational marine use and fishing data from the British Columbia Marine 

Conservation Analysis; 

 Recreational user-group reports and websites; and 

 Information from the Tsawwassen First Nation and Musqueam First Nation studies on 

existing socio-economic conditions completed for the Project (refer to 

Appendix 18-A Existing Social and Economic Conditions of Tsawwassen First 

Nation Community and 18-B Existing Social and Economic Conditions of 

Musqueam First Nation Community).  

Secondary sources cited in this report are listed in Section 24.11. 

24.4.1 Desktop and Field Studies 

In 2013, PMV initiated desktop and primary data collection studies to support the 

assessment of Project-related effects on outdoor recreation. Building on available 

information, these studies were designed to address known data gaps. The objectives of the 

relevant studies are summarised in Table 24-4. 
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Building on available secondary information, interviews were conducted with key informants 

to support the following objectives: 

 Clarify secondary data obtained through secondary sources; 

 Acquire additional information; 

 Identify potential interactions of the Project with outdoor recreation; and 

 Identify outdoor recreation interests and concerns related to the Project. 

Information obtained from interview informants is referenced within the text and in 

Section 24.11. 

Table 24-4 Studies to Support Assessment of Outdoor Recreation 

Study Name Study Description 
Report 

Accessible at: 

Existing Social 
and Economic 
Conditions of 
Tsawwassen First 

Nation 
Community 

This study describes the existing socio-economic conditions 

of Tsawwassen First Nation. The study’s research program 
included working with Tsawwassen First Nation 
representatives to finalise the study scope and work plan; 

conduct desktop research; and enhance primary data 
collection through interviews with Tsawwassen First Nation 
departmental representatives. 

Appendix 18-A 

Existing Social 
and Economic 

Conditions of 
Musqueam First 
Nation 
Community 

This study describes the existing socio-economic conditions 
of Musqueam First Nation. The study’s research program 

included working with Musqueam First Nation 

representatives to finalise the study scope and work plan; 
conduct desktop research; and enhance primary data 
collection through interviews with Musqueam First Nation 

departmental representatives. 

Appendix 18-B 

Field Interviews 

In-person and phone-based interviews were conducted with 

key informants to obtain information on the historical, 
present, and future recreational uses of the area. 
Interviewees were selected based on their use of the area 
and their knowledge of different factors or variables that 

influence use patterns. Individuals who were interviewed or 
provided data for this report included representatives from 
recreational user groups, Delta, and Aboriginal groups. 

Specific 
personal 

communications 

are listed in 
Section 24.11 

24.5 EXISTING CONDITIONS 

This section presents existing conditions for land-based and marine-based outdoor 

recreation activities. Information in this section provides contextual information at the RAA 

level and more detailed descriptions for applicable uses and activities in the LAA. The 

outdoor recreation conditions have been affected by other projects and activities that have 

been carried out, as summarised in Section 3.4 Projects and Activities Contributing to 

Existing Conditions and Expected Conditions. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 

  Page | 24-11 

24.5.1 Recreational Boating and Windsport Activities 

This section presents the existing conditions for recreational boating and windsport 

activities, including recreational marine fishing and seafood harvesting, water skiing, as well 

as recreational hunting and other land-based outdoor recreational activities. 

24.5.1.1 Recreational Boating 

Recreational boating (including both sailing and motor boating) in the LAA is concentrated 

east of the B.C. Ferries causeway, where informal boat launch sites are located. The B.C. 

Ferries causeway was identified as the only location in Delta from which a boat can be 

launched directly into the Strait of Georgia, as other launch sites are located on either the 

Fraser River or Boundary Bay (Corporation of Delta Representatives 2014). Peak 

recreational boating activity occurs between July and August, although activity still occurs 

between March and September when weather conditions are pleasant. It was estimated that 

more than 30 recreational boats use the area between the B.C. Ferries causeway and Point 

Roberts on a peak day (Corporation of Delta Representatives 2014). Recreational boating 

activities include fishing and seafood harvesting, and water skiing (Corporation of Delta 

Representatives 2014). Launching from the B.C. Ferries causeway was reported to be 

dependent on the tides and weather conditions, with tides below 2.1 m (7 ft.) and strong 

winds from the southwest preventing use (Recreational Fishing Representative 2014a). 

Other boat launch sites in the RAA are located in the Fraser River at Steveston, Westham 

Island, Canoe Passage (Wellington Point Park Boat Launch), near Ladner (Ferry Road Boat 

Launch), and Boundary Bay (1st Avenue). No anchorages were identified in the LAA, 

although they were identified in the Fraser River around the South Arm Marshes Wildlife 

Management Area (WMA) (Ladner Yacht Club Representative 2014). Experienced 

recreational boaters travelling via the Fraser River will use Canoe Passage when exiting and 

entering, but it is reported that Canoe Passage is becoming heavily silted since dredging 

ceased in the area (Ladner Yacht Club Representative 2014). See Figure 24-2 for location 

of recreational boating facilities.  

Potential users of the LAA include recreational boaters moored around Roberts Bank, such 

as the Point Roberts Marina Resort (in Point Roberts Washington, but with mostly Canadian 

members) with 900 slips (Point Roberts Marina Resort 2004, Point Roberts Yacht Club 

2014), Captains Cove Marina (in the Deas Slough near Ladner) with 350 slips (Marina 

Garden Estates 2010), and Crescent Beach Marina (in Boundary Bay) with 235 slips 

(Crescent Beach Marina Co. 2011). Steveston Harbour has limited space for recreational 
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vessels because it is primarily a commercial fishing harbour (Steveston Harbour Authority 

2014). In addition, the Ladner Yacht Club accommodates 100 vessels at their marina, which 

is owned by the club. Approximately 50 of the 100 vessels are used by members (50 family 

members) and the rest are rented to the public (Ladner Yacht Club 2014). The Point Roberts 

Yacht Club is based out of the Point Roberts Marina Resort. Two other yacht clubs, the 

Surrey Sailing Club and the Crescent Beach Yacht Club, are located in Boundary Bay in 

Surrey at Crescent Beach. 

While the B.C. Ferries causeway in the LAA is heavily used for boat launching, recreational 

vessel traffic in the LAA primarily traverses through the area (Ladner Yacht Club 

Representative 2014). For example, Point Roberts Yacht Club has identified a number of 

popular cruising destinations outside of the RAA including Semiahmoo, the San Juan 

Islands, the Gulf Islands, and northern Strait of Georgia (Point Roberts Yacht Club 2014). 

Similarly, the Gulf Islands and Vancouver Island are primary destinations for members of 

the Ladner Yacht Club (Ladner Yacht Club Representative 2014). 

24.5.1.2 Windsurfing and Kiteboarding 

Windsurfing and kiteboarding occur between the B.C. Ferries Terminal causeway and Point 

Roberts. During low tide, only a narrow area of water can be used for windsports, so most 

activity occurs during mid to high tide. Windsport conditions in this area are best in late 

winter and early spring, with storm fronts generating stronger winds. Less experienced 

windsport users use the area in summer, however, and the activity occurs year-round. As 

Point Roberts creates a wind shadow, the area is not useable when winds are coming from 

the east. No kiteboarding or windsurfing schools were identified as using the area 

(Kiteboarding Representative 2014). Along the B.C. Ferries Terminal causeway are portable 

toilets for changing and rough picnic spots (Shangaan Webservices Inc. 2014). 

During a peak day in summer, it is estimated that a maximum of 25 people engage in 

windsports on the eastern side of the B.C. Ferries Terminal causeway, while in winter the 

number drops to approximately 6 people during a peak day. Windsport users in the LAA 

launch from the B.C. Ferries Terminal causeway. In comparison, approximately 60 people 

may be using Boundary Bay during a peak day. Windsport users in Boundary Bay frequently 

launch from the beach at 3rd Avenue (Kiteboarding Representative 2014).  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 

  Page | 24-13 

24.5.1.3 Kayaking, Stand-up Paddle Boarding, and Rowing 

Kayaking, stand-up paddle boarding, and rowing were not identified as occurring in the LAA. 

Kayaking and stand-up paddle boarding activities within the RAA are generally concentrated 

around Steveston Harbour, Westham Island, South Arm Marshes WMA, and Boundary Bay 

(Corporation of Delta Representatives 2014, Ladner Yacht Club Representative 2014). The 

Delta Deas Rowing Club, based out of the boathouse in Deas Island Regional Park, conducts 

rowing practices and several regattas on the Deas Slough (Delta Deas Rowing Club 2014). 

It is reported that the Delta Deas Rowing Club will travel as far as Canoe Passage 

(Corporation of Delta Representatives 2014). These activities peak during the summer, but 

occur year-round (Corporation of Delta Representatives 2014). 

24.5.2 Recreational Marine Fishing and Seafood Harvesting 

Recreational fishing and seafood harvesting provide food for personal use and constitute 

leisure activities (DFO 2014a). Fishing and harvesting areas in the LAA are accessed either 

by launching from the B.C. Ferries Terminal causeway or from launches in-river. Users that 

launch from the B.C. Ferries Terminal causeway generally stay to the east of the causeway, 

but under calm weather conditions some will travel to the western side. Recreational fishing 

and harvesting areas to the west of the B.C. Ferries Terminal are primarily accessed 

through the Fraser River and Canoe Passage (Recreational Fishing Representative 2014a).  

Salmon are a key species targeted by recreational harvesters, and after Aboriginal FSC 

fisheries, the recreational fishery has priority for Chinook and coho salmon over commercial 

fisheries (DFO 2014a). Within the LAA, Chinook were identified as the key salmon species 

being targeted (Recreational Fishing Representative 2014a). Reflecting this target 

preference, salmon represented over 85% of all fish caught recreationally in sub-area 29-D, 

where the LAA is located, between 2003 and 2013. Approximately 46% of salmon caught 

between 2003 and 2013 were caught in 2010 alone (DFO 2014b), which was reported to be 

one of the biggest runs of sockeye salmon in nearly 100 years (CBC News 2010). 

Groundfish harvesting averaged approximately 500 pieces 2  between 2003 and 2013 in 

sub-area 29-D, with more than 1,000 pieces recorded in each of 2007, 2011, and 2012. 

Rockfish catches were only recorded in 2004, 2006, 2007, 2011, and 2012, for a total of 

772 pieces between 2003 and 2013 (DFO 2014b). Between 2003 and 2013, sub-area 29-D 

accounted for approximately 46.5% of boat days in PFMA 29, as well as 67.1% of salmon, 

23.7% of rockfish, and 32.2% of groundfish harvested (DFO 2014b). In sub-area 29-D, an 

                                          
2  The term pieces is used because estimate is of number of retained fish, not weight. 
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average of 2,740 boat days per year were recorded between 2003 and 2013 for recreational 

fishing. Boat days fluctuate between years, with a peak of 5,148 days recorded in 2010 to a 

low of 1,250 days in 2008 (DFO 2014b). As discussed in Section 24.3.3, sub-area 29-D is 

substantially larger than the LAA and includes deeper waters than the LAA. It is therefore 

anticipated that salmon harvesting will be higher in the LAA compared to groundfish and 

rockfish, relative to the pattern observed in sub-area 29-D. Recreational fish harvest and 

boat days data are available in Appendix 24-A Fishing Regulations and Data. 

A daily catch limit for recreational fishing is provided for each individual species in PFMA 29, 

and the possession limit (the most fish permitted for possession other than at one’s ordinary 

residence) are twice the daily limit for each species (DFO 2014c). For salmon species, the 

daily limit for recreational fishing is two fish for Chinook, and four for chum and pink. Daily 

limits for recreational fishing for sockeye are decided in-season, but between August and 

October in 2014, the daily limit was four (DFO 2014c). Fishing for lingcod and rockfish is 

closed in all of the LAA and RAA due to conservation concerns (DFO 2014c). For all other 

groundfish species, the daily recreational harvest limit is outlined in Appendix 24-A. 

Salmon are targeted in the LAA, although Dolly Varden and groundfish such as cod, 

flounder, sole, and halibut are also caught to a lesser extent (DFO Representatives 2014, 

Hunting and Fishing Representative 2014a, b, Recreational Fishing Representative 2014a). 

The area of use stretches from B.C. Ferries Terminal toward the mouth of the Fraser River, 

including the waters around the existing Roberts Bank terminals (Hunting and Fishing 

Representative 2014a, b). Peak fishing season in the LAA is between July and early 

September, although fishing does occur year-round (Hunting and Fishing Representative 

2014a, b). Levels of use are also reported to be higher on weekends compared to weekdays 

(Recreational Fishing Representative 2014a). The LAA is anecdotally reported as a 

secondary fishing location compared to the Fraser River, and is primarily used by local 

residents (Hunting and Fishing Representative 2014b, Sport Fishing Business Representative 

2014). On a peak-use day, it was estimated that approximately 12 boats will be using the 

waters between the B.C. Ferries Terminal and the South Arm of the Fraser River 

(Recreational Fishing Representative 2014a). During heavy Fraser River sockeye runs, an 

estimated 200 to 300 recreational anglers may use the area from Canoe Passage to the 

entrance of the South Arm of the Fraser River (i.e., Sand Heads) (Hunting and Fishing 

Representative 2014a). In-river recreational fishing locations in the RAA, which can be 

accessed without a boat from the river’s edge, include Deas Island Regional Park, Ladner 

Marshes, around Pattullo Bridge, and from the piers near Steveston (DFO Representatives 

2014, Hunting and Fishing Representative 2014b). 
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No recreational crab or shellfish harvesting data are available, but the total combined daily 

limit for Dungeness, Red Rock, and Alaska King crab in PFMA 29 is four per day 

(DFO 2014d). The existing navigational closure for recreational crab harvesting prevents 

recreational crab harvesting in 502.9 ha of marine waters within the LAA. Recreational user 

groups identified the boundary of the existing navigational closure for recreational crab 

harvesting, particularly the inter-causeway area, to the west of Deltaport Terminal and near 

the B.C. Ferries Terminal, as being heavily harvested for crab (Hunting and Fishing 

Representative 2014a, b, Recreational Fishing Representative 2014b). Harvesting for crab is 

also reported to occur along the coastline of the inter-causeway area (Hunting and Fishing 

Representative 2014a). Recreational crab harvesting in the LAA is conducted year-round, 

with peak season between April and July (Hunting and Fishing Representative 2014a, 

Recreational Fishing Representative 2014b). Harvesters are primarily local residents, who 

typically engage in other fishing activities between setting and hauling of crab traps 

(Hunting and Fishing Representative 2014b).  

It was reported that the existing navigational closure for the commercial crab harvesters 

made the LAA a more popular crab harvesting location recreationally because it reduced the 

level of competition from commercial harvesters near Roberts Bank terminals, the 

inter-causeway area, and B.C. Ferries Terminal (Hunting and Fishing Representative 

2014a). On a peak-use day, it was estimated that approximately 50 boats harvest crab 

between Point Roberts and west of the Roberts Bank terminals, of which approximately 

40 are located east of the B.C. Ferries Terminal and 10 to the west (Recreational Fishing 

Representative 2014a). Recreational crab harvesting was also identified as being popular in 

Boundary Bay (Hunting and Fishing Representative 2014a).  

User group information is validated by the BC Marine Conservation Analysis Project, which 

shows recreational crab harvesting and fishing for anadromous fish (i.e., salmon) occurring 

near B.C. Ferries and Roberts Bank terminals (Figure 24-3).  

Contamination of crabs associated with historic coal dust releases are of concern to local 

commercial harvesters, as it may also affect commercial revenues. To address these 

concerns, RBT2 studies analysed contaminant levels in Dungeness crabs and calculated 

associated human consumption risks. Results indicate that most coal indicator elements in 

Dungeness tissue were below established thresholds, with the exception of arsenic. Only 

very small portions of arsenic in marine crustaceans and bivalves occurs in inorganic 

forms that relate to cancer and other health effects; however, a quantitative risk 
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assessment for arsenic concluded acceptably low consumption risks, even when assuming 

(in a precautionary approach) all arsenic in muscle tissue is bioavailable and in toxic form 

(see Section 12.0 Marine Invertebrates). Please refer to Section 27.0 Human Health 

for more information on consumption risks associated with Dungeness crab.  

24.5.3 Recreational Hunting  

While demand varies from year to year, waterfowl, including all species of ducks, Canada 

geese, snow geese, and brant, was identified as a main target of recreational hunters in 

Delta, both on land and on the water. Pheasant, an upland game bird, is also targeted by 

recreational hunters (Hunting and Fishing Representative 2014a, b). Pheasants are released 

in Delta by the Westham Island Gun Club and Associated Wildlife Preserve for hunting 

by their own members (Hunting and Fishing Representative 2014b). Hunting data for WMU 

2-4, which extends as far east as Chilliwack, show bird hunting has increased since 2003. 

Hunting levels peaked in 2009, with a record of more than 34,000 kills and 2,045 hunters, 

but the annual average was approximately 20,500 kills and 1,500 hunters3. Between 2003 

and 2013, a total of approximately 226,000 kills and 16,600 hunters were reported. Ducks 

were the most heavily targeted, comprising approximately 75% of all kills and over half of 

all hunters, followed by geese, comprising 20% of kills and a third of hunters. Pheasants 

and grouse were also recorded as being hunted, but at lower levels (MFLNRO 2013). While 

Canada geese can be found in most locations, brant are reported to stay near water. Snow 

geese were originally found near the water only; however, over the last 25 years, they have 

been located as far inland as Chilliwack (Hunting and Fishing Representative 2014b). 

Hunting in the LAA occurs on the water and on private and public lands (Hunting and Fishing 

Representative 2014a, b). While farmers often grant access to hunters to use their land, for 

many hunters access to private land can be difficult without a relationship with the owner. 

As a result, public land tends to be more heavily hunted than private land (Hunting and 

Fishing Representative 2014a). Within the LAA, Brunswick Point and farmland east of Canoe 

Passage were identified as hunting areas for snow geese primarily, but ducks and 

Canada geese are also hunted in these areas (Hunting and Fishing Representative 2014b). 

The on-water hunting areas within the LAA are the inter-causeway area and the waters 

between the B.C. Ferries Terminal causeway and Point Roberts, which are used for brant 

hunting conducted from boats. An estimated 15 to 20 boats (two hunters per boat on 

                                          
3
  Because hunters may hunt more than one species, some hunters will have been double-counted; as such, this 

is considered an overestimate of the number.  
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average) are in these areas during the opening (see below for openings) (Hunting and 

Fishing Representative 2014b). Brant hunters typically launch their boats from the B.C. 

Ferries Terminal causeway, and during the opening they are permitted to launch from both 

the eastern and western sides (Hunting and Fishing Representative 2014a, b). Minimal 

hunting for brant was identified on the western side of Roberts Bank terminals (Hunting and 

Fishing Representative 2014b).  

The LAA extends up to the western edge of Westham Island. All of Westham Island is used 

for hunting (with the exception of the George C. Reifel Migratory Bird Sanctuary), with the 

western foreshore of Westham Island identified as a particularly heavily hunted area. 

Hunting also occurs in the waters surrounding Westham Island (Hunting and Fishing 

Representative 2014a, b). Hunting on Westham Island is conducted only by members of the 

Westham Island Rod and Gun Club, and on a peak day as many as 120 hunters may 

be using the Island. On lower-use days, the number of hunters drops to approximately 

20 (Hunting and Fishing Representative 2014a). Those hunting from boats around Westham 

Island are likely to launch from Canoe Passage or Ladner (Hunting and Fishing 

Representative 2014b). 

Four hunting clubs were identified in Delta, including the Delta-Ladner Rod and Gun Club, 

Westham Island Rod and Gun Club, Kirkland Island Waterfowl Society, and Associated 

Wildlife Preserve (Hunting and Fishing Representative 2014a, b). In the RAA, both Westham 

Island Gun Club and Kirkland Island Waterfowl Society have areas of exclusive hunting 

control on Westham Island and Kirkland and Rose islands, respectively (MOE 2014, Hunting 

and Fishing Representative 2014a). Associated Wildlife Preserve leases hunting rights from 

private land owners in Delta (Hunting and Fishing Representative 2014b). Areas where 

hunting is permitted to occur in Delta are outlined in Figure 24-3. 

The Delta-Ladner Rod and Gun Club has approximately 160 members, primarily drawn 

from the Lower Mainland, while the Westham Island Rod and Gun Club has 130 permit 

holders, primarily drawn from residents of Westham Island (Hunting and Fishing 

Representative 2014a, b). Membership in the Delta-Ladner Rod and Gun Club was formerly 

between 250 and 300. At present, a strong motivation for club membership is hunting 

liability insurance, which is included with membership. In general, the number of hunters 

started to decline in the 1980s, but there has been an increase in hunters during the past 

several years (Hunting and Fishing Representative 2014b). 
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In the RAA, South Arm Marshes WMA and Boundary Bay were identified as other important 

hunting areas for snow geese, ducks, and Canada geese. The South Arm Marshes WMA was 

estimated to have approximately 60 hunters on a peak day, which falls to 10 hunters during 

lower-use days (Hunting and Fishing Representative 2014a). Hunting is reportedly 

concentrated on the western end of the South Arm Marshes, and best done from a boat or 

with the help of a hunting dog. Those hunting from boats around South Arm Marshes are 

likely to launch from Canoe Passage or Ladner (Hunting and Fishing Representative 2014b). 

Hunting also occurs on Kirkland, Gunn, and Rose islands in the Fraser River (Hunting and 

Fishing Representative 2014a). 

Boundary Bay was identified as one of the few areas in Delta that did not require permission 

from a private landowner or a boat to hunt. Hunting is permitted on either side of the 

Boundary Bay dyke (but not on the dyke) (Hunting and Fishing Representative 2014b). 

During peak use days, approximately 30 hunters will be at Boundary Bay, but on lower-use 

days, there may be as few as 6 hunters (Hunting and Fishing Representative 2014a). Brant 

hunting by boat also occurs in March on Boundary Bay, with between 10 and 15 boats 

during peak use days. The launch site at Centennial Beach is opened specifically for the 

brant hunting season (Hunting and Fishing Representative 2014b). Other launch sites for 

Boundary Bay hunters are Blackie Spit and Wards Marina, both in Surrey (Hunting and 

Fishing Representative 2014a).  

Duck season is typically open from approximately Thanksgiving weekend until 

approximately January 20. The first opening for snow geese season is from Thanksgiving 

weekend to after the new year, and the second opening from around mid-February to March 

10. Canada geese have multiple openings between September and March. Brant hunting 

has a short 10-day opening at the start of March (Hunting and Fishing Representative 

2014b). All hunting openings for 2014 and 2015 are outlined in Appendix 24-B. Peak 

hunting activity typically occurs at the start and the end of the openings. In addition, 

hunting tends to be concentrated near sunrise and sunset, as this is when birds are more 

likely to be on the move. Hunting is not permitted 30 minutes before sunrise or 30 minutes 

after sunset. Hunters have reported that hunting has become difficult during sunrise and 

sunset due to light pollution altering the behaviour of the birds (i.e., birds are more likely to 

move earlier in the morning and later in the evening) (Hunting and Fishing Representative 

2014b). The best hunting days are reported to be during bad weather when there is a low 

cloud ceiling, particularly for ducks, but these are not necessarily the peak-use days 

(Hunting and Fishing Representative 2014b).  
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24.5.4 Other Land-based Outdoor Recreation  

This section presents other land-based outdoor recreation activities in the LAA and RAA, 

including walking, running, cycling, bird watching, and general leisure activities. 

24.5.4.1 Walking, Running, and Cycling 

Walking, running, and cycling were identified as key outdoor recreational activities in Delta. 

Individual and low-impact activities are expected to increase in popularity as Delta’s 

population ages (Corporation of Delta Representatives 2014). In particular, cycling has been 

increasing in popularity, in part driven by the launching of Tour de Delta over a decade ago 

(Booth 2012, Corporation of Delta Representatives 2014). Delta has three cycling clubs – 

Boundary Bay Cycling Club, South Delta Riders, and Team Coastal Cycling Club (Booth 

2012, Corporation of Delta Representatives 2014). These clubs organise regular rides 

through Delta for riders of different skill levels (South Delta Riders 2014, Boundary Bay 

Cycling Club 2014, Team Coastal Cycling 2014). 

Within the LAA, a trail used for walking and running, cycling, and horseback riding runs 

from Brunswick Point to the base of the Roberts Bank causeway, at which point the trail 

becomes the Great Blue Heron Way trail. The Brunswick Point trail has a loose surface and 

is considered to be a community route as opposed to a regional route (Corporation of Delta 

2008). On its western end, the Brunswick Point trail connects to River Road West, at which 

point riders can continue onto Westham Island, Ladner, or other parts of Delta. In the LAA 

to the east, the Great Blue Heron Way trail terminates at 41B Street, but it is possible for 

users to continue through Tsawwassen First Nation Lands to the B.C. Ferries Terminal 

causeway. The Great Blue Heron Way trail can be ridden as a circular route, partially along 

the breakwater path, and partially along North Tsawwassen Drive (Vancouver Area Cycling 

and Coalition 2011). In addition to trails, cyclists may also use local farm roads in south 

Delta (Corporation of Delta Representatives 2014). In the RAA, key trails in Delta include 

Boundary Bay Dyke trail, a 14-km trail along Boundary Bay; Ladner Millennium Trail, which 

connects Ladner to Deas Island Regional Park; Delta–South Surrey Regional Greenway, 

which runs from Annacis Island to Mud Bay; and Watershed Park, which provides an 

extensive trail network with views across farmland and ocean (Corporation of Delta 2008, 

Metro Vancouver 2014, Tourism Delta 2014). Data on level of trail use were not available at 

the time of this assessment.  
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24.5.4.2 Bird Watching  

Due to Delta’s location on the Pacific Flyway 4 , there are a number of bird-watching 

opportunities in Delta (Destination BC 2014). Roberts Bank, the B.C. Ferries Tsawwassen 

Terminal, and Brunswick Point are popular birding locations in the LAA. Other popular 

locations in the RAA include the George C. Reifel Migratory Bird Sanctuary, Deas Island 

Regional Park, Boundary Bay Regional Park, Burns Bog, Serpentine WMA, and Point Roberts 

(Murray 2011, Delta Naturalists’ Society 2014). Approximately 70,000 people visit the 

George C. Reifel Migratory Bird Sanctuary annually (South of the Fraser 2012). 

The Delta Nature Casual Birding Club is a local naturalist club in Delta. Between June 2012 

and June 2013, the Delta Nature Casual Birding Club held a bird outing each week, for a 

total of 51 outings. Participation at the weekly events ranged from 1 to 40 people, with an 

average of 13 participants. Weekly outings often took place in local parks in Delta, with 

quarterly outings to the Boundary Bay Regional Park, and several out-of-town excursions 

(Delta Nats Casual Birding 2013). 

24.5.4.3 General Leisure  

In total, Delta has more than 70 municipal parks and amenities including playgrounds, 

sports fields, sports courts, skate parks, picnic areas, trails, water parks, and off-leash dog 

areas (Corporation of Delta 2014b). Within the LAA, Fred Gingell Park is considered a 

unique outdoor recreational amenity as it provides public access to Tsawwassen Beach and 

a scenic view over the water. Fred Gingell Park is used consistently throughout the year, 

and it is estimated that 500 people use the park daily (Corporation of Delta Representatives 

2014). Other small community parks within the LAA include Pebble Hill Park, Dennison Park, 

Brandrith Park, Winskill Park, and Imperial Village Park (all located in Tsawwassen) 

(Corporation of Delta 2014c). Sports fields were also identified as being heavily used in 

Delta, and within the LAA, fields are located at Pebble Hill Park, Dennison Park, Brandrith 

Park, and Winskill Park (Corporation of Delta Representatives 2014). 

Also within the LAA, the south side of the Roberts Bank Causeway (i.e., east facing, inter-

causeway side) is a popular place for dog walking and bonfires. This area is used both by 

Tsawwassen First Nation Members and the broader community (Appendix 18-A Existing 

Social and Economic Conditions of Tsawwassen First Nation Community). 

                                          
4  The Pacific Flyway is the major north-south migration route for migratory birds in North and South America.  
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Outside of the LAA (but within the RAA), Centennial Beach was identified as an important 

recreational area used by approximately 1.2 million people annually. Peak use is July and 

August; however, the beach is visited year-round. Westham Island was also identified as a 

popular location for family outings for seasonal fruit gathering, such as strawberries and 

pumpkins (Corporation of Delta Representatives 2014). 

24.5.5 Expected Conditions  

This temporal case takes into account the potential effects of other projects and activities 

that are already underway or will have been carried out by the time the Project is 

undertaken (i.e., projects and activities occurring over the 2014 to 2018 period), the effects 

of which are not fully reflected in existing conditions observable today.  

Projects and activities underway during EIS preparation and expected to be completed by 

Project commencement in 2018 are described in Section 3.4.3 Projects Contributing to 

Expected Conditions. Projects within the LAA include Westshore Terminals’ Terminal 

Infrastructure Reinvestment Project and the Deltaport Terminal Road and Rail Improvement 

Project, neither of which will result in a footprint expansion.  

By 2030, it is estimated that 313 bulk carrier vessels will call per year at Westshore 

Terminals, and 312 container vessels will call per year at Deltaport Terminal, for a total of 

1,250 movements per year (see Appendix 4-D Roberts Bank Traffic Data Matrix). 

Combined, this represents an increase of 172 large vessel movements per year at Roberts 

Bank compared to 2012, for a total of 24 movements per week. Vessel movements to 

and from the B.C. Ferries terminal are not anticipated to change, and will remain at 

14,548 movements per year.  

Outdoor recreation development in Delta is anticipated to focus on enhancing and upgrading 

existing infrastructure, and no planned outdoor recreational or park developments were 

identified in the LAA by the Corporation of Delta (Corporation of Delta Representatives 

2014). With an aging population, Delta’s future areas of growth for outdoor recreation are 

anticipated to be individual and low-impact activities, such as bird watching and cycling 

(Corporation of Delta Representatives 2014). Plans are underway to build a sports field on 

the north section of Tsawwassen Drive on Tsawwassen First Nation Lands. This project is 

part of the Tsawwassen Government’s Capital Plan and is a development priority of the 

Tsawwassen Legislative Assembly (Appendix 18-A Existing Social and Economic 

Conditions of Tsawwassen First Nation Community). 
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As part of the Tsawwassen Shores Project, new bike and major walking paths are planned. 

In particular, the Great Blue Heron Way trail is foreseen as becoming a major multi-purpose 

trail for pedestrians and cyclists (Tsawwassen Shores 2014).  

Other conditions may change by the time the Project starts construction and during its 

operational life, but it is not possible to predict these changes with a high degree of 

accuracy. These conditions could include the following: 

 Recreational fishing and seafood harvesting levels are cyclical, reflecting variability in 

species productivity and predation, and climatic factors over time and  

 While both recreational fishing and hunting have seen declines in participation since 

the 1990s, anecdotal reports indicate that participation has increased over the last 

few years. It is anticipated that small increases in participation will continue to occur 

over the long term. 

24.6 FUTURE CONDITIONS WITH THE PROJECT - POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on outdoor 

recreation in relation to the indicators listed in Table 24-2. Potential interactions between 

Project components and activities and outdoor recreation during the construction and 

operation of the Project were identified through discussions with regulators, Aboriginal 

groups, and stakeholders, review of the EIS Guidelines, and professional judgement.  

Potential interactions between the Project and outdoor recreation during construction and 

operation of Project components are presented in Table 24-5 and Table 24-6, 

respectively. A preliminary evaluation of potential effects associated with these interactions 

is also provided in order to focus the assessment on those interactions of greatest 

importance. An interaction resulting in no effect, or negligible (undetectable or 

unmeasurable) effect, is not carried forward for assessment.  

The Project may interact with outdoor recreation through the following four pathways as 

reflected in Table 24-5 and Table 24-6: 

 Area use (direct effect) – The Project may partially (such as seasonally) or 

completely displace activity from an area of use; 

 Access (direct effect) – The Project may limit or eliminate access to an area of 

recreational activity and interfere with navigation; 
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 Resource availability and presence (indirect effect) – The Project may result in 

effects on harvest levels of recreational anglers, seafood harvesters, and hunters as 

a result of Project-induced changes in harvested fish, seafood, and bird populations; 

in addition, non-consumptive recreational activities such as birding may be affected 

if the Project results in changes to the populations of birds; and 

 Quality of environmental setting (indirect effect) – Certain changes in environmental 

conditions (noise and visual resources) generated by the Project may affect the 

quality of outdoor recreational experiences. 

These are the pathways along which the indicators are measured. Future conditions with the 

Project were compared against existing conditions, for the assessment of Project-related 

effects on each outdoor recreation sub-component. However, in considering Project-induced 

change with respect to the proposed navigational closure expansion, Project vessel traffic, 

populations of marine fish, seafood, and waterfowl, noise and vibration, and visual 

resources, the respective studies addressing these changes applied the following conditions 

and scenarios:  

 Area Use and Access –  

▫ Construction and operation – Future conditions with the Project are considered 

for the proposed navigational closure expansion effect and for the vessel traffic 

effect on area use and access (as expressed in Appendix 4-D Roberts Bank 

Traffic Data Matrix);  

 Resource Availability and Presence –  

▫ Construction and operation – Future conditions with the Project are considered 

(based on EwE modelling approach and results as specified in Section 15.0 

Coastal Birds and Section 16.0 Ongoing Productivity of Commercial, 

Recreational, and Aboriginal Fisheries); and 

 Quality of Environmental Setting –  

▫ Construction – For consideration of noise effects on quality of environmental 

setting, expected conditions plus Project activities are considered (as expressed 

in Section 9.3 Noise and Vibration) and 

▫ Operation – For consideration of noise effects on quality of environmental setting, 

expected conditions plus Project activities are considered (as expressed in 

Section 9.3 Noise and Vibration). For consideration of visual effects on quality 

of environmental setting, existing conditions plus Project activities are considered 

(as expressed in Section 25.0 Visual Resources).  
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Port Metro Vancouver is proposing that the existing navigational closure areas in the vicinity 

of Roberts Bank (as described in Section 24.1) for both commercial and recreational crab 

harvesting be expanded to help sustain navigation safety during the Project’s construction 

and operation phases (Figure 24-4). Through discussions with DFO and the other 

applicable authorities, the proposed spatial extent and allowed activities will be further 

defined in establishing the proposed closure area expansions. Port Metro Vancouver will 

work with DFO to ensure that the necessary consultations occur to consider these proposed 

expansions.  

For the purposes of this assessment, it is assumed that the proposed navigational closure 

expansion for recreational crab harvesting during construction will be approximately 399 ha 

and will surround and include the Project footprint. Once Project construction is completed 

and Project operation begins, the proposed navigational closure expansion for recreational 

crab harvesting is expected to be reduced to approximately 279 ha, allowing recreational 

crab harvesting activity to occur behind the Project footprint. The proposed closure for 

recreational crab harvesting is expected to remain in effect during operation for the 

proposed expansion area in front of and to the west of the Project footprint. The same 

proposed navigational closure expansion area around the Project footprint is also proposed 

to apply to commercial crab harvesting. As is the provision with the existing navigational 

closure area, authorised Aboriginal groups are expected to be allowed to undertake crab 

harvesting for FSC or domestic purposes within the proposed navigational closure area 

expansion, subject to not using floats.  

Currently there is an area adjacent to Westshore Terminals that is not closed to recreational 

crab harvesting but is closed to commercial crab harvesting. Port Metro Vancouver will 

recommend to DFO that this currently open area be also closed to recreational crab 

harvesting due to navigational safety concerns. This additional proposed closure will also be 

subject to the consultations about the proposed expansion of the closure area.  

The proposed navigational closure expansion for recreational crab harvesting is reflected as 

a Project interaction with the outdoor recreation VC in Table 24-5 and Table 24-6.   
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Table 24-5 Identification of Potential Project Interactions with Outdoor Recreation for Construction Phase  

Project 
Component 

Project 
Works and 
Activities 

Rating of Potential Effect 
(Negligible, Minor, 
Moderate, High) 

Nature of Potential Interaction and Effect and Rationale for 
Effects Rating  

All Project 

Components – 
Construction  

All 
Construction 

Works and 
Activities 

Recreational Boating and Windsport Activities 

Negligible 

Potential Interaction: Change in area use, access, and displacement 
of recreational boating and windsport activity.  

Effect: Negligible  

Rationale: The Project footprint does not overlap with key use areas for 
recreational boating or windsports, and therefore will not displace these 
activities. Project-related vessel traffic will result in negligible changes 

to access and navigation.  

 

Negligible 

Potential Interaction: Changes in noise and visual conditions in the 
LAA as identified in Section 9.3 Noise and Vibration and Section 

25.0 Visual Resources. 

Effect: Negligible  

Rationale: Predicted changes in noise and visual resources will not alter 

the character of the environmental settings at boating and windsport 

activity locations, and are deemed to be nominal. Changes to quality of 
boating and windsport recreational experiences will be negligible. 

Recreational Marine Fish and Seafood Harvesting 

 Minor 

 

Potential Interaction: Change in recreational fishing and seafood 
harvesting area use, access, and displacement (due to proposed 
expanded navigational closure area prohibiting recreational crab 
harvesting). 

Effect: Minor adverse effect 

Rationale: Project-related vessel traffic and Project footprint will result 
in negligible changes on salmon and crab harvesting areas, access, and 

navigation. Navigation closure expansion will have a minor displacement 
effect on crab harvesting. 
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Project 

Component 

Project 

Works and 
Activities 

Rating of Potential Effect 

(Negligible, Minor, 
Moderate, High) 

Nature of Potential Interaction and Effect and Rationale for 

Effects Rating  

Negligible 

Potential Interaction: Changes in noise and visual conditions in the 
LAA (Section 9.3 Noise and Vibration and Section 25.0 Visual 
Resources). 

Effect: Negligible 

Rationale: Predicted changes in noise and visual resources will not alter 

the character of the environmental settings at recreational fish and 
seafood harvesting locations, and are deemed to be nominal. Changes 

to quality of recreational fishing and seafood harvesting experiences as 
a result are negligible. 

Negligible 

Potential Interaction: Changes in biophysical conditions for 
Dungeness crab and salmon in the LAA (Section 16.0 Ongoing 

Productivity of Commercial, Recreational, and Aboriginal 
Fisheries). 

Effect: Negligible  

Rationale: As change in availability of harvest eligible crab and salmon 
is deemed to be negligible, change in harvest levels of recreational fish 

and seafood harvesters is also considered negligible.  

Recreational Hunting 

Negligible 

Potential Interaction: Changes in biophysical conditions for waterfowl 

in the LAA (Section 15.0 Coastal Birds). 

Effect: Negligible  

Rationale: As change in availability of coastal birds is deemed to be 
negligible, changes in harvest levels of bird hunters is also considered to 

be negligible.  

Negligible 

Potential Interaction: Changes in noise and visual conditions for in 

LAA as described in Section 9.3 Noise and Vibration and Section 
25.0 Visual Resources. 

Effect: Negligible 

Rationale: Predicted changes in noise and visual resources will not alter 

the character of the environmental settings at recreational hunting 
locations, and are deemed to be nominal. Changes to quality of 

recreational hunting experiences as a result are negligible. 
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Project 

Component 

Project 

Works and 
Activities 

Rating of Potential Effect 

(Negligible, Minor, 
Moderate, High) 

Nature of Potential Interaction and Effect and Rationale for 

Effects Rating  

Other Land-based Outdoor Recreation 

No effect 

Potential Interaction: Change in area use, access, and displacement 
of other land-based outdoor recreational activity.  

Effect: No effect 

Rationale: The Project footprint does not overlap with other land-based 

recreational area. No effect on access to areas used for other land-
based recreation.  

 

Negligible 

Potential Interaction: Changes in noise and visual conditions for in 
LAA as described in Section 9.3 Noise and Vibration and Section 
25.0 Visual Resources. 

Effect: Negligible 

Rationale: Predicted changes in noise and visual resources will not alter 
the character of the environmental settings at areas used for other land-
based recreation, and are deemed to be nominal. Changes to quality of 

outdoor recreational experiences as a result are negligible. 
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Table 24-6 Identification of Potential Project Interactions with Outdoor Recreation for Operation Phase  

Project 

Component 

Project 

Works and 
Activities 

Rating of Potential Effect  
Nature of Potential Interaction and Effect and Rationale for 

Effects Rating  

All Project 

Components – 
Operation 

All 

Operation 
Works and 

Activities 

Recreational Boating and Windsport Activities 

Negligible 

Potential Interaction: Change in area use, access, and displacement 

of recreational boating and windsport activity.  

Effect: Negligible  

Rationale: The Project footprint does not overlap with key use areas for 

recreational boating or windsports, and therefore will not displace these 
activities. Project-related vessel traffic will result in negligible changes 
on access and navigation.  

Negligible 

Potential Interaction: Changes in noise and visual conditions in the 
LAA as described in Section 9.3 Noise and Vibration and Section 
25.0 Visual Resources. 

Effect: Negligible  

Rationale: Predicted changes in noise and visual resources will not 
alter the character of the environmental settings at boating and 

windsport activity locations, and are deemed to be nominal. Changes to 
quality of boating and windsport recreational experiences as a result are 
negligible. 

Recreational Marine Fish and Seafood Harvesting 

Minor 

Potential Interaction: Change in recreational fishing and seafood 
harvesting area use, access, and displacement (due to proposed 
expanded navigational closure area prohibiting recreational crab 
harvesting). 

Effect: Minor adverse effect 

Rationale: Project-related vessel traffic and Project footprint will result 

in negligible changes on salmon and crab harvesting areas, access, and 
navigation. Navigation closure expansion will have a minor displacement 
effect on crab harvesting. 
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Project 

Component 

Project 

Works and 
Activities 

Rating of Potential Effect  
Nature of Potential Interaction and Effect and Rationale for 

Effects Rating  

Negligible 

Potential Interaction: Changes in noise and visual conditions in the 

LAA (Section 9.3 Noise and Vibration and Section 25.0 Visual 
Resources). 

Effect: Negligible 

Rationale: Predicted changes in noise and visual resources will not alter 

the character of the environmental settings at recreational fishing and 

seafood harvesting locations, and are deemed to be nominal. Changes 
to the quality of recreational fishing and seafood harvesting experiences 
as a result are negligible. 

Negligible 

Potential Interaction: Changes in biophysical conditions for 
Dungeness crab and salmon in the LAA (Section 16.0 Ongoing 

Productivity of Commercial, Recreational, and Aboriginal 
Fisheries). 

Effect: Negligible  

Rationale: As change in availability of harvest eligible crab and salmon 

is deemed to be negligible, change in harvest levels of recreational 
fishers and seafood harvesters is negligible. 

Recreational Hunting 

No effect 

Potential Interaction: Change in area use, access, and displacement 

of recreational hunting activity. 

Effect: No effect 

Rationale: The Project footprint does not overlap with any key area or 
route used for hunting, and therefore will not displace activity or limit 

access. 

Negligible 

Potential Interaction: Changes in biophysical conditions for waterfowl 
in the LAA (Section 15.0 Coastal Birds). 

Effect: Negligible  

Rationale: As change in availability of coastal birds is deemed to be 
negligible, changes in harvest levels of bird hunters is negligible. 
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Project 

Component 

Project 

Works and 
Activities 

Rating of Potential Effect  
Nature of Potential Interaction and Effect and Rationale for 

Effects Rating  

Negligible 

Potential Interaction: Changes in noise and visual conditions for the 

LAA as described in Section 9.3 Noise and Vibration and Section 
25.0 Visual Resources. 

Effect: Negligible 

Rationale: Predicted changes in noise and visual resources will not alter 

the character of the environmental settings at recreational hunting 
locations, and are deemed to be nominal. Changes to quality of 
recreational hunting experiences as a result are negligible. 

Other Land-based Outdoor Recreation 

No effect 

Potential Interaction: Change in area use, access, and displacement 
of other land-based outdoor recreational activity.  

Effect: No effect 

Rationale: The Project footprint does not overlap with other land-based 

recreational area. No effect on access to areas used for other land-
based recreation.  

Negligible 

Potential Interaction: Changes in noise and visual conditions for in 

LAA (Section 9.3 Noise and Vibration and Section 25.0 Visual 

Resources). 

Effect: Negligible 

Rationale: Predicted changes in noise and visual resources will not alter 

the character of the environmental settings at areas used for other land-

based recreation, and are deemed to be nominal. Changes to quality of 
outdoor recreational experiences as a result are negligible. 
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24.6.1 Recreational Boating and Windsport Activities – Rationale for Negligible 

Effect Determination 

The Project footprint will not overlap with identified areas used for recreational boating or 

windsports, and therefore will not displace this activity (effects on recreational fishing and 

seafood harvesting is discussed in Sections 24.6.2 and 24.6.5). Recreational boaters 

accessing the LAA via Canoe Passage may have to travel around the Project footprint, which 

will require more travel time and fuel but will not prevent access or use.  

A variety of marine vessels will be engaged during Project construction, including one or 

more dredge vessels, support tugs, tugs with barges in tow, derrick and crane platforms, 

and other types of small craft. Barges will be used to deliver aggregates and construction 

equipment and materials to the Project site. Barges may also provide platforms for the 

initial densification of native soils at the site of terminal buildings. All vessel activities will be 

closely managed and coordinated by the Infrastructure Developer and involved marine 

transportation companies (see Section 30.0 Potential Accidents or Malfunctions). 

During operation, vessels calling at Roberts Bank will increase by 260 vessels per year by 

2030 as a result of the Project, representing 520 movements. This will result in an average 

of approximately 34 vessel movements at Roberts Bank per week (up from 24 vessel 

movements per week relative to expected conditions) (see Section 4.0 Project 

Description). Project-related vessel traffic may increase the frequency of which 

recreational vessels must change speed or direction to avoid collision when traversing the 

LAA; however, these navigational challenges are already present. The Project-induced 

change on access and navigation for recreational boating and windsport activities is 

expected to be negligible for construction and operation.  

In terms of the environmental setting for recreational boating and windsport activities, 

concentrations of recreational boating have been identified to occur east of the B.C. Ferries 

Terminal causeway. Recreational boat traffic also enters and exits the mouth of the Fraser 

River. Small recreational boats may come close on occasion to the Project (e.g., at a 

distance of 1 km), but they will be travelling through the area.  
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Expected noise conditions east of the Project (where recreational boating and windsport 

activities occur) are anticipated to be above 60 A-weighted decibels (dBA) at a distance of 

3 km from the Project, and above 50 dBA at a distance of 6 km5. During the Project’s 

construction and operation phases, noise increase at these distances is projected to be less 

than 3 dBA6 (Section 9.3 Noise and Vibration). It is also anticipated that the sound of 

recreational vessel engines, water, and wind will limit the perceptibility of Project-related 

noise changes by recreational boating and windsport user groups when near Roberts Bank, 

but the level of impact will be dependent on factors such as wind direction and weather 

conditions, and as such cannot be quantified.  

Project construction and operation will add new visible industrial features in the LAA. While 

Project features will be more prominent at closer distances, where recreational boating 

occurs, these Project additions will not be inconsistent with the current visual character of 

Roberts Bank7 (see Section 25.0 Visual Resources). 

In terms of the environmental setting for recreational boating and windsport activities, 

although perceptible changes to visual and noise conditions are anticipated during Project 

construction and operation, the future conditions with the Project case will be consistent 

with the industrialised character of the existing environmental setting at Roberts Bank, 

(including existing Roberts Bank terminals and B.C. Ferries Terminal operations). The 

associated noise levels and visual features from these activities and operations have not 

deterred recreational boat use in adjacent areas. Project-induced changes in the 

environmental setting for recreational boating and windsport activities are expected to be 

negligible for construction and operation. 

Potential adverse effects on area displacement, access, and environmental setting are 

expected to be negligible. When all lines of evidence are considered, a negligible effect is 

expected for the boating and windsport activities sub-component of outdoor recreation for 

construction and operation. 

                                          
5  Distances have been measured from the centre of the marine terminal footprint. The noise assessment did not 

assess changes to the east of the Project below a 3-km distance and beyond a 6-km distance like it did for 

north, south, and west because of the existing Roberts Bank terminals and the Tsawwassen uplands area that 

are located to the east at those distances. 
6  The average person cannot perceive sound increases up to 3 dBA. Qualitatively, 40 dBA is equivalent to the 

noise level found in a library, 50 dBA is equivalent to a typical suburban area background, and 60.0 dBA is 

equivalent to a busy office (Cowan 1994). With a background noise level of 55 dBA, 100% sentence 

intelligibility can be maintained at a distance of 1 m with raised voices (i.e., increased vocal effort) 

(Section 9.3 Noise and Vibration). 
7  The existing visual quality class from water-based receptor sites (B.C. Ferries Duke Point route and B.C. 

Ferries Swartz Bay route) are currently rated Maximum Modification by the Visual Resources Assessment (see 

Section 25.0 Visual Resources), which means that visible alterations are easy to see and either large in 

scale, rectilinear and geometric in shape, or both.  
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24.6.2 Recreational Marine Fish and Seafood Harvesting – Rationale for 

Negligible Effect 

This section discusses the rationale for the negligible Project-related effects determination 

for recreational marine fish and seafood harvesting, and provides information pertaining to 

the availability of fish and seafood and the quality of experience. 

24.6.2.1 Availability of Fish and Seafood 

There is no scientific evidence to suggest that adult salmon are habitat limited within the 

LAA, or that they heavily use the proposed Project footprint. Migrating salmon transit 

through Roberts Bank during a relatively short window of time, during which they are 

feeding only minimally and are capable of navigating around areas of activity, which are 

localised. The estimated decreases in productive potential for adult salmon in the Roberts 

Bank area are minor and well within the range of natural variability; with mitigation and 

offsetting, Project-related effects are considered to be negligible (see Section 13.6.3 

Marine Fish, Potential Effect: Changes in Productivity). Assessment of ongoing 

productivity of Pacific salmon concluded that Project-related change is negligible from a 

fisheries perspective, as predicted losses are so slight that they will not be measurable 

outside natural variation, nor compromise potential sustained yields of CRA fisheries 

(see Section 16.6.1 Ongoing Productivity of Commercial, Recreational, and 

Aboriginal Fisheries, Negligible Effects). Because the ongoing productivity of 

Pacific salmon populations is not expected to be measurably affected by the Project, the 

Project-related effect on the availability of adult salmon for recreational harvesting in the 

LAA is considered to be negligible. 

For there to be a measureable change in availability of crab that would affect the level of 

the recreational harvest in the LAA there would need to be a measurable adverse effect on 

ongoing male crab productivity at the management stock level in the Roberts Bank area.  

Dungeness crab population dynamics are naturally fluctuating and erratic, reflected in the 

high variability associated with Area 29 commercial landings (see Section 16.6.1 Ongoing 

Productivity of Commercial, Recreational, and Aboriginal Fisheries, Negligible 

Effects). The estimated decrease in productive potential for male Dungeness crabs in the 

LAA is considered to be minor and well within the range of natural variability (see Section 

12.6.2 Marine Invertebrates, Potential Effect – Changes in Productivity). 

Assessment of ongoing productivity of Dungeness crab concluded that Project-related 

change is negligible from a fisheries perspective, as predicted losses are so slight that they 
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will not be measurable outside natural variation, nor will they compromise potential 

sustained yields of CRA fisheries (see Section 16.6.1 Ongoing Productivity of 

Commercial, Recreational, and Aboriginal Fisheries, Negligible Effects). Because the 

ongoing productivity of Dungeness crab populations is not expected to be measurably 

affected by the Project, the Project-related effect on the availability of eligible male crabs for 

recreational harvest in the LAA is considered to be negligible. 

Project construction and operation are unlikely to increase shellfish contamination at 

Roberts Bank or result in unacceptable risks to human health (Section 27.6.1.3 Human 

Health, Negligible Effects Related to Shellfish Contamination). 

24.6.2.2 Quality of Experience 

Both recreational crab harvesting and recreational salmon fishing occur within 1 km of the 

Project. Expected noise levels were estimated to range between 50.5 dBA and 54.8 dBA 

within 1 km of the Project to the north, south, and west. During Project construction, noise 

levels are expected to range from 51 dBA to 63.4 dBA. With Project operation, noise levels 

are expected to increase by approximately 9 dBA to 13 dBA compared to expected 

conditions (with estimated noise levels with the Project being between 62.6 dBA and 

63.5 dBA). It is important to note that the areas currently used by recreational crab and 

salmon harvesters include the waters immediately adjacent to the B.C. Ferries Terminal and 

Roberts Bank terminals, which already experience noise levels above 60 dBA (refer to 

Section 9.3 Noise and Vibration). It is also anticipated that the sound of a vessel engine, 

water, and wind will limit the perceptibility of anticipated noise changes by recreational fish 

and seafood harvesters when near Roberts Bank, but the level of impact will be dependent 

on factors such as wind direction and weather conditions, and as such cannot be quantified.  

Recreational crab and salmon harvesting also occur further than 1 km away from the Project 

(i.e., the inter-causeway area, B.C. Ferries Terminal, and the mouth of the Fraser River). 

Changes in noise levels will decline with increasing distance from the Project. For example, 

as indicated in Section 24.6.1, during construction and operation noise increase due to the 

Project is predicted to be less than 3 dBA at between 3 km and 6 km to the east of the 

Project. Noise changes to the west are anticipated to be the greatest related to east, south, 

and north. Between 5 km and 10 km to the west of the Project, which includes areas 

used for salmon fishing, expected noise levels are anticipated to be 40.7 dBA (5 km) and 

33.9 dBA (10 km). During construction, noise levels to the west are anticipated to peak at 

44.1 dBA at 5 km and 35 dBA at 10 km. With Project operation, levels are expected to 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 

  Page | 24-35 

increase by approximately 5.4 dBA (5 km) and 4.5 dBA (10 km), compared to expected 

conditions during operation. Noise levels during operation are therefore expected to be 

between 46.1 dBA (5 km) and 38.4 dBA (10 km) to the west of the Project (Section 9.3 

Noise and Vibration).  

Project construction and operation will add new visible industrial features in the Roberts 

Bank area. While Project features will be more prominent at closer distances where 

recreational harvesting does occur, these Project additions will be consistent with the 

current visual character of Roberts Bank (see Section 25.0 Visual Resources). 

Although perceptible changes to visual and noise conditions are anticipated during Project 

construction and operation, the resulting environmental setting will not be inconsistent in 

character with the existing environmental setting at Roberts Bank, which is characterised by 

the existing Roberts Bank terminals and B.C. Ferries Terminal operations. The associated 

noise levels and visual features from these activities and operations have not deterred 

recreational fish and seafood harvesters in adjacent areas. The effect of Project-induced 

changes on the environmental setting for recreational salmon and crab harvesting is 

considered to be negligible for the Project’s construction and operation phases. 

Potential adverse effects on resource availability and environmental setting are expected to 

be negligible. When all lines of evidence are considered, a negligible effect is expected for 

the recreational fishing and seafood harvesting sub-component of outdoor recreation during 

construction and operation. See Section 24.6.5 for the assessment of changes in 

harvesting areas use and access on the recreational fishing and seafood harvesting sub-

component of outdoor recreation. 

24.6.3 Recreational Hunting – Rationale for Negligible Effect  

Little to no hunting by boat was identified in or near the Project footprint, and as a result no 

displacement of water-based hunting activity is anticipated. No key access routes to 

identified hunting areas within the marine LAA are overlapped by the Project, and no effect 

on access is expected, including interference with navigation.  

For there to be a measureable change in availability of waterfowl for hunting, which would 

affect the level of harvest, there would need to be an adverse population-level effect on 

waterfowl due to an adverse effect on productivity. As described in Section 15.0 Coastal 

Birds, the Project is not anticipated to affect coastal bird productivity at the population 

level. As a result, it is expected that there will be no Project-induced effect on availability 

and harvesting levels.  
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Identified brant hunting areas are located adjacent to the Roberts Bank terminals and the 

B.C. Ferries Terminal, at locations similar to where recreational crab harvesting takes place 

(described in Section 24.6.2). Recreational brant hunters will experience similar changes in 

noise and visual conditions to recreational crab harvesters during construction and 

operation, and this change is anticipated to result in a negligible effect on quality of 

recreational hunting experience. 

Hunting areas for geese and ducks occur along the western shoreline of Westham Island 

and surrounding waters and at Brunswick Point. These areas are approximately 5 km to 

10 km north of Project and are currently quieter than areas used for brant hunting. At an 

approximate distance of 5 km to 10 km north of the Project, expected noise levels are 

predicted to be between 36 dBA (10 km) and 45.2 dBA (5 km). Noise levels are anticipated 

to increase by less than 3 dBA compared to expected conditions during construction, and 

between 3 dBA and 4 dBA during operation (39 dBA to 48.8 dBA). At a distance of 5 km 

from the Project, noise increases will be perceivable but not sufficient to change the 

character of the environmental setting. A noise-level increase of approximately 2 dBA 

is anticipated around Brunswick Point, which is below the threshold of perceptibility 

(Section 9.3 Noise and Vibration). The effect of noise on the character of the 

environmental setting relevant to recreational hunting is expected to be negligible. 

The Project will result in a perceptible change to the visible landscape from Westham Island, 

Brunswick Point, and surrounding waters; however, the prominence of Project features will 

be limited by the distance between the Project and areas used for hunting. As the Project is 

consistent with the industrial nature of the Roberts Bank terminals, which are visible from 

these areas, the visual change is deemed to be not substantially different from the existing 

character 8  (Section 25.0 Visual Resources). The change in visual conditions on the 

character of the environmental setting is expected to be negligible. 

Potential adverse effects on area displacement, access, resource availability, and 

environmental setting are expected to be negligible during construction and operation. 

When all lines of evidence are considered, a negligible effect is expected for the recreational 

hunting sub-component of outdoor recreation for construction and operation. 

                                          
8  The existing visual quality class from water-based receptor sites (B.C. Ferries Duke Point route and B.C. 

Ferries Swartz Bay route) are currently rated Maximum Modification, which means that visible alterations are 

easy to see and either large in scale, rectilinear and geometric in shape, or both. From Alaksen National 

Wildlife Area visual quality class is predicted to change from Modification to Maximum Modification. 

Modification means that visible alterations are easy to see and either large in scale and natural in appearance, 

or small to medium in scale, but with some angular characteristics (see Section 25.0 Visual Resources). 
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24.6.4 Other Land-based Outdoor Recreation – Rationale for Negligible Effect 

Other key land-based outdoor recreation amenities and areas within the LAA include Fred 

Gingell Park, trails along the coastline between Brunswick Point and the B.C. Ferries 

Terminal causeway, Tsawwassen Beach, Brunswick Point, and the George C. Reifel 

Migratory Bird Sanctuary. Project construction and operation are not expected to displace 

use of or prevent access to these land-based recreation areas.  

For there to be a measureable change in availability of birds for bird watching, which would 

affect the number of sightings, there would need to be an adverse population-level effect on 

birds due to an adverse effect on productivity. As described in Section 15.0 Coastal Birds, 

the Project is also not anticipated to affect coastal bird productivity at the population level; 

as a result, no effect on availability and number of sightings is anticipated.  

As indicated in Section 24.6.1 and 25.6.3, the increased noise level on land between 

Brunswick Point and just east of the B.C. Ferries Terminal causeway as a result of Project 

construction and operation is anticipated to remain below 3 dBA. The George C. 

Reifel Migratory Bird Sanctuary is located on Westham Island, and noise increases will also 

be 3 dBA or less during construction and operation, or below the threshold of perceptibility 

(Section 9.3 Noise and Vibration). Project-related effects on noise conditions are 

expected to have a negligible effect on quality of other outdoor land-based recreation 

experiences at identified sites.  

The Roberts Bank terminals and B.C. Ferries Terminal are currently visible from Fred Gingell 

Park, which is located on the bluffs overlooking the LAA. Similarly, viewpoints from the B.C. 

Ferries Terminal causeway and Tsawwassen Drive are already substantially disrupted by the 

existing facilities, and the Project will not result in a change in visual character. Changes to 

visual conditions will be most perceptible around Brunswick Point and Westham Island, but 

will not alter the existing character of landscape, given the existence of Roberts Bank 

terminals and the distance from which the Project will be viewed9. Project-related effects on 

visual conditions are expected to have a negligible effect on the quality of other outdoor 

land-based recreation experiences at identified sites. 

                                          
9  The existing visual quality class from the Tsawwassen First Nation Outer Dyke, Point Roberts, U.S.A. mid-way 

western shore, and B.C. Ferries causeway are currently rated Maximum Modification, according to 

Section 25.0 Visual Resources, which means that visible alterations are easy to see and either large in 

scale, rectilinear and geometric in shape, or both. From Alaksen National Wildlife Area visual quality class is 

predicted to change from Modification to Maximum Modification with the Project. Modification means that 

visible alterations are easy to see and either large in scale and natural in appearance, or small to medium in 

scale but with some angular characteristics (see Section 25.0 Visual Resources). 
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Potential adverse effects on area displacement, access, resource availability, and 

environmental setting are seen as negligible. When all lines of evidence are considered, a 

negligible effect is expected for the other land-based outdoor recreation sub-components 

during construction and operation. 

24.6.5 Recreational Marine Fish and Seafood Harvesting Potential Effect #1 – 

Changes in Harvesting Area Use and Access 

This section presents a discussion of the potential effect of changes in harvesting area use 

and access on recreational marine fishing and seafood harvesting.  

24.6.5.1 Recreational Fishing 

As indicated in Section 24.5.2, the area of use for salmon harvesting stretches from the 

B.C. Ferries Terminal toward the mouth of the Fraser River, overlapping the LAA and the 

Project footprint. Recreational salmon harvesting will be displaced from the Project footprint 

as a result of increased construction and operation vessel traffic. The marine footprint of the 

terminal is anticipated to be 116.1 ha (Section 4.0 Project Description); however, areas 

of higher use for recreational salmon harvesting, such as the mouth of the Fraser River and 

in-river, will not be affected. The Project footprint will result in a small movement of 

recreational salmon harvesters to other parts of the LAA. Also, salmon anglers accessing the 

inter-causeway area using Canoe Passage will have to travel around the Project footprint, 

which will require more travel time and fuel but will not prevent access. Displacement and 

associated change to the area used for salmon harvesting and movement of recreational 

fish harvesters to other harvesting locations are not anticipated to change the total level of 

recreational marine fishing activity within the LAA. Project-related effects due to 

displacement of recreational fish harvesting access and use are therefore expected to be 

negligible during construction and operation.  

As described in Section 24.6.1, construction and operation vessel traffic will traverse 

through areas used for recreational fishing, with the potential for increased frequency for 

recreational fishing vessels to change speed or direction to avoid collision or damage to 

fishing gear. These navigational challenges are already present in the LAA, however. 

Project-induced change in vessel traffic on recreational fishing area use and access, and 

on recreational fish harvesting activity, is expected to be negligible during construction 

and operation. 
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24.6.5.2 Recreational Seafood Harvesting 

Recreational crab harvesting occurs east of the B.C. Ferries Terminal causeway, in the 

inter-causeway area, and west of Roberts Bank terminals (Figure 24-3). As the boundary 

of the existing navigational closure for recreational crab harvesting is smaller than the 

existing navigational closure for commercial crab harvesting, recreational crab harvesters 

experience less competition in the inter-causeway area and around the B.C. Ferries 

Terminal. Due to the ease of accessibility, the majority of recreational crab harvesters tend 

to locate to the east of the B.C. Ferries Terminal causeway.  

Recreational crab harvesting will be displaced from the area of the new terminal footprint 

(116.1 ha), as well as from approximately 399 ha during construction and 279 ha during 

operation of marine waters surrounding the new terminal due to the proposed expansion of 

the navigational closure for recreational crab harvesting (Figure 24-4). Recreational crab 

harvesters will still be able to use the inter-causeway area and waters near the B.C. Ferries 

Terminal where recreational crab harvesting is concentrated in the LAA, as well as areas to 

the west of the navigation closure expansion. The area behind the Project footprint is part of 

the proposed navigational closure during construction, but access to the area behind the 

new terminal is anticipated to be restored when construction is completed and operation 

commences. It is expected that the Project footprint and proposed navigational closure 

expansion will result in a displacement and resultant movement of recreational 

crab harvesters (who use the western side of Roberts Bank terminals) to other crab 

harvesting areas.  

Dungeness crabs are highly mobile, migrating several hundred metres in one tidal cycle to 

feed on preferred prey and within suitable habitat (Stone and O’Clair 2001, Holsman et al. 

2006). Dungeness crabs are therefore suspected to migrate similar distances when baited 

traps are set within their detection threshold. It is anticipated that crabs will migrate to the 

baited traps outside of the proposed navigational closure expansion (DFO Representatives 

2014). The full dimensions of the locational shift of crabs from the proposed navigational 

closure expansion to the open area (for harvesting) in response to bait detection cannot be 

quantifiably predicted. In addition, it is expected that continued harvesting for FSC or 

Aboriginal domestic purposes in the proposed navigational closure may reduce the degree to 

which Dungeness crabs are attracted to recreational traps located outside the closure. It is 

therefore anticipated that the displaced recreational crab harvesters may experience a small 

reduction in their harvest arising from the Project-induced change in harvesting area use. 

The Project-induced effect on recreational crab-harvesting activity is expected to have a 

minor adverse effect during construction and operation.  
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Crab harvesters accessing the inter-causeway area using Canoe Passage will have to travel 

around the Project footprint, which will require more travel time and fuel but will not 

prevent access. As access will not be reduced as a result of the Project footprint, the effect 

is expected to be negligible.  

As described in Section 24.6.1, it is anticipated that construction and operation-related 

vessel traffic will traverse through areas used by seafood harvesters, and that intermittent 

disturbance will increase in frequency. As these navigational challenges are already present 

in the LAA, the effect from Project-related vessel traffic on recreational seafood harvesting 

access and displacement from Project-related vessel traffic is expected to be negligible. 

24.7 MITIGATION MEASURES  

Mitigation measures, including any standard operating practices as well as management 

practices or measures developed to specifically avoid or reduce the potential adverse effects 

of the Project on outdoor recreation are described in this section. Each mitigation measure 

is described below and is summarised in Table 24-7 below. Selection of mitigation, benefit 

enhancement, and risk management measures was informed by a review of measures and 

follow-up programs undertaken for past developments at Roberts Bank; regulator, public, 

and Aboriginal group input; and internal evaluation of technical and economic feasibility.  

24.7.1 Recreational Seafood Harvesting Mitigation Measure #1 – Changes in 
Harvesting Area Use and Displacement 

Other sections of the EIS assess potential effects and describe mitigation measures that are 

relevant to the assessment of effects on and consideration of mitigation measures for 

effects on seafood harvesting area use and displacement (see Section 12.0 Marine 

Invertebrates and Section 16.0 Ongoing Productivity of Commercial, Recreational, 

and Aboriginal Fisheries). 

Mitigation measures to address biophysical effects on marine invertebrates are outlined in 

Section 12.0 Marine Invertebrates. These measures include timing of dredging activities 

to minimise direct mortality and physical injury effects of construction activities, and 

salvaging Dungeness crabs where possible prior to dredging, infilling containment dykes, 

and storing sand at the ITP. 

In addition, as part of the Construction Environmental Management Plan (EMP), PMV will 

inform recreational users about the nature, location, status, and progress of construction 

work through a communications plan (Section 33.3.16 Communications Plan). 
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In addition to mitigation measures specified in the above EIS sections, PMV will work with 

DFO to ensure that the necessary consultations with recreational crab harvesters is 

undertaken, including the following:  

 Communicate timing and spatial area of proposed navigational closure expansion for 

recreational crab harvesting;  

 Communicate access restrictions and procedures for maintenance of safety for 

recreational crab harvesting activity; and 

 Provide a process for recreational crab harvesters to ask questions, and submit 

concerns about the proposed navigational closure expansion and associated 

displacement of recreational crab harvesting. 

Where identified and agreed upon through this consultation process, PMV will work with DFO 

and recreational crab harvesters to implement additional mitigation measures to address 

effects from displacement of recreational crab harvesting associated with the proposed 

navigational closure expansion during construction and operation. 

Table 24-7 Summary of Mitigation Measures to Address Project-related Effects 

on Outdoor Recreation 

# 
Potential 

Effect 
Applicable 
Phase(s) 

Mitigation Measure 
Detectable/Measurable 
Adverse Residual Effect  

1 

Displacement 

of recreational 
crab 
harvesting  

Construction 

and 
operation 

PMV to work with DFO to 
support consultation with 
recreational crab harvesters; 

where identified and agreed 
upon through consultation, PMV 
will implement required and 
feasible mitigation; Construction 

EMP - Communications Plan 

No 

24.8 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

With the implementation of mitigation measures, residual Project-related effects on outdoor 

recreation are expected to be negligible, and are not assessed further. 

24.9 CUMULATIVE EFFECTS ASSESSMENT 

As no measurable residual adverse Project-related effects on outdoor recreation are 

predicted, the Project is not expected to contribute to cumulative effects. 

24.10 MONITORING AND FOLLOW-UP PROGRAMS 

No monitoring or follow-up programs are proposed.  
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25.0 VISUAL RESOURCES EFFECTS ASSESSMENT 

This section presents the results of the assessment of potential Project-related effects and 

cumulative effects on visual resources. The rationale for the selection of visual resources as 

a VC, assessment boundaries, and existing conditions relevant to visual resources are 

described. In addition, this section presents assessment findings, including identification of 

Project-related interactions and effects, proposed approaches to mitigation, evaluation of 

residual and cumulative effects, and determination of effects significance. 

This section addresses VC-specific information requirements identified in the EIS Guidelines, 

part 2, sections 9.1.7 and 9.1.8, including a description of the rural and urban settings likely 

to be affected by the Project. 

25.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

Visual resources are the natural and cultural aspects of the landscape, visually perceived, 

that have the potential to negatively or positively affect human viewers based on their 

characteristics (Sheppard 2004). The Project has the potential to change the visual quality 

of local and regional viewing opportunities due to the addition of built structures for the 

proposed three-berth marine terminal adjacent to the existing Roberts Bank terminals, and 

widening of the existing causeway that connects the terminal to the mainland. 

There are no federal regulations that govern the effects of port and terminal development 

on visual quality; however, provincial policy for the management of visual resources exists 

as per the B.C. Visual Resource Management (VRM) system. This framework is recognised 

as the provincial standard for managing visual quality and is primarily related to forestry 

25.0 Visual Resources Assessment Highlights: 

 The Project would result in changes to the daytime visual resources, primarily 
due to new physical structures such as cranes. 

 Changes in nighttime visual resources are anticipated to result from additional 
lighting. 

 Mitigation related to lighting design and operation is expected to reduce adverse 
effects on nighttime visual resources, though the visibility of increased lighting 

would result in a residual adverse effect for sites in the southern Gulf Islands.  

 The Project is not expected to result in any significant adverse effects on visual 

resources.  

 The Project is not expected to result in significant adverse incremental cumulative 
effects to visual resources. 
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development. Though not legislated beyond forest practices, its inclusion in provincial 

strategic land use plans ensures that it guides the visual resource management of a range 

of development activities. The Ministry of Forests, Lands and Natural Resource Operations 

(MFLNRO) recommended that this assessment be based on guidance from the B.C. VRM 

system, and related definitions included in the Forest Range and Practices Act (FRPA), to 

provide an established basis and standardised approach to characterising the existing level 

of visual quality and potential Project-related visual effects on visual resources. For 

subsequent statements in this section pertaining to professional judgement or reliance, the 

names and qualifications of the individuals making that judgement are listed at the 

beginning of Volume 4. 

25.2 SELECTION OF VISUAL RESOURCES VALUED COMPONENT 

The selection of visual resources as a VC followed the three-step process outlined in 

Section 8.1.2 Selection of Valued Components. 

Visual resources are considered a VC in this assessment because the Project area is located 

adjacent to the Strait of Georgia and at the outer edges of the Fraser River estuary. The 

Project has the potential to interact with visual resources, as shown in the Project 

Interaction Matrix (Appendix 8-B), which is used to identify the potential interactions 

between Project components and activities and candidate VCs. In addition, during public 

consultation, concerns were raised about potential effects to visual quality from several 

visually sensitive viewpoints in the Project area. Light spill from existing lighting systems at 

the terminals at Roberts Bank has also given rise to public complaints from communities 

proximate to the terminals, as well as those as far away as the Gulf Islands (Vancouver Port 

Authority 2005). Aboriginal groups have also raised concerns about the potential for light to 

interfere with cultural and spiritual practices (Section 7.2 Aboriginal Groups 

Engagement and Consultation). While information provided by members of the public 

and Aboriginal groups is incorporated, Aboriginal traditional knowledge (ATK) related to 

visual resources was not available for this assessment. A summary of efforts to collect ATK 

is provided in Section 7.2.1.7 Collection of Aboriginal Traditional Knowledge. Finally, 

visual resources are a receptor component in the Project-related effects pathway. 
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As indicated in Table 8-1 Intermediate Component and Valued Component Linkages, 

the visual resources VC is informed by the Light IC (Section 9.4) and informs the 

assessments of other sections, including Section 24.0 Outdoor Recreation, Section 27.0 

Human Health, and Section 32.2 Current Use of Land and Resources for Traditional 

Purposes. 

25.2.1 Sub-components 

Two sub-components of visual resources are used to structure and streamline the 

assessment: daytime visual resources and nighttime visual resources. Daytime visual 

resources are focused on values associated with the perception of landscape and 

anthropogenic features, as well as Project-related changes to visual quality that are visible 

during daylight hours. The assessment of nighttime visual resources is focused on values 

associated with the visibility of the night sky and Project-related changes to visual quality 

visible during nighttime hours. 

The assessment of both daytime and nighttime visual resources is guided by elements of 

the B.C. VRM system. The purposes of this assessment are as follows: 

 Identify the portion of the landscape that is visible as viewed from representative 

viewpoints on the ground or on the water, and in special circumstances; 

 Delineate the prominence of existing and proposed visual alterations; and 

 Describe the character of the visual landscape from each viewpoint in terms of its 

existing visual condition and potential visual effects of the proposed Project. 

The focus of a visual resource assessment is on viewscapes, or the viewing extent from 

the point of reception toward the Project area. Viewscapes can be examined for three key 

components: 

1. Point of Reception – the location from which the Project area is being viewed;  

2. Visible Area – the portion of the landscape and marine environment that is visible 

from a specific viewpoint; and 

3. Project Area – includes the visible portion of the Project. 

Daytime viewscapes in the vicinity of the Project area have recognised scenic value and 

support tourism and recreational values by providing a setting for activities such as whale 

watching and fish, seafood, and waterfowl harvesting. The visual aesthetics of nighttime 

viewscapes are also important to the public and Aboriginal groups. Nighttime viewscapes 

provide the opportunity for viewing celestial objects and offer a viewing experience in 
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contrast to urban conditions. The identification and characterisation of potential effects 

related to nighttime visual resources employ a different approach than the assessment of 

effects for daytime visual resources. For these reasons, this assessment includes the sub-

components of daytime and nighttime visual resources. An assessment of Project-related 

changes to light conditions, which is identified as an IC, has informed the visual resources 

effects assessment. 

The sub-components chosen for visual resources and the rationale for their selection are 

summarised in Table 25-1. 

Table 25-1 Sub-components for Visual Resources 

Sub-component Representation Rationale for Selection 

Daytime visual 

resources 

Current daytime 

viewing opportunities 

 Daytime viewscapes have social importance; and 
 The assessment uses appropriate qualitative and 

quantitative indicators describing the character of 
daytime viewing conditions. 

Nighttime visual 

resources 

Current nighttime 

viewing opportunities 

 Nighttime viewscapes have social and cultural 
importance; and 

 The assessment uses appropriate qualitative and 

quantitative indicators for describing the character 
of nighttime viewing conditions, which differ from 
the assessment of daytime visual resources. 

25.2.2  Indicators 

Indicators are measurable parameters that provide a means of determining a Project-

related change to visual resources. Effects on daytime visual resources are expressed in 

terms of changes to the viewing condition between existing and post-development periods 

as viewed from identified points of reception (PORs) that are representative of public 

viewing opportunities. The methods for determining the locations of PORs and the change in 

viewing condition from each location are adapted from methods provided in key documents 

of the B.C. VRM system. This system includes the B.C. Visual Landscape Inventory (VLI) 

program, which is a register that identifies potentially important scenic areas throughout the 

province. Parameters related to scenic character and objectives for managing their visual 

quality are defined in the Visual Landscape Inventory Procedures and Standards Manual 

(Ministry of Forests (MOF) 1997). The B.C. VRM system also includes an approach to 

determining visual impacts to landscapes as defined in the Visual Impact Assessment 

Guidebook (MOF 2001). This approach provides direction for conducting a visual impact 

assessment and criteria for identifying and evaluating the level of visual impact to the 

landscape. 
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Written definitions of visual quality classes (VQC) are used to determine the level and 

character of the alterations visible on the landscape in pre-development and 

post-development periods. For this assessment, alteration refers to anthropogenic features 

such as port facilities, land clearing for residential or commercial development, and 

transportation corridors within the study area landscape. The definitions of VQCs used in 

this assessment are presented in Table 25-2 and adapted from the current definitions in 

the FRPA under the Forest Planning and Practices Regulation (section 1.1) (Government of 

B.C. 2004) and using classifications for visual impacts related to built structures on the 

landscape (Stevenson and Griffiths 1994). The achieved VQC under the basic definition is 

supported by an assessment of the visual prominence and character of alterations visible at 

each POR.  

Table 25-2 Classes of Visual Quality 

Visual Quality Class Basic Definition of Visual Quality Class 

Preservation 
Alterations are very small in scale and not easily distinguished from the 
pre-development conditions. 

Retention 
Alterations are difficult to see, small in scale, and indistinct in 
appearance. 

Partial Retention 
Alterations are easy to see, small to medium in scale, and noticeable as 
an element in the landscape. 

Modification 
Alterations are very easy to see, appear medium to large in scale, and 

are a prominent element in the landscape. 

Maximum Modification 
Alterations are very easy to see, large in scale, and are a dominant 

element in the landscape. 

The definitions of indicators to be used for effects on nighttime visual resources are 

presented in Section 9.4 Light and are expressed in terms of changes in light trespass 

and sky glow. The definitions for these indicators are based on guidance from the 

Commission Internationale de l’Éclairage (CIE), also known as International Commission of 

Illumination, and the Illuminating Engineering Society of North America (IESNA) (2000). 

Existing nighttime resources were characterised by using measured levels of trespass light 

and sky glow at 12 representative viewing locations, as presented in Section 9.4 Light, 

and assigning a corresponding CIE classification zone to describe the character of the 

nighttime resource. The classifications limits and description for characterising 

environmental light effects for light trespass measuring luminance levels in lux units are 

listed in Table 25-3. 
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Table 25-3 Environmental Light Classification 

CIE Environmental 
Light 

Classification 

Description of 
Environmental Light 

Classification 
Examples 

Recommended 
Light Trespass 

Limits (lux) 

E1 
Area with intrinsically dark 
landscapes 

National parks or 
protected sites 

0 

E2 
Areas of low ambient 
brightness 

Industrial or residential 
rural areas 

1 

E3 
Areas of medium ambient 
brightness 

Industrial or residential 
suburbs 

2 

E4 
Areas of high ambient 
brightness 

Town centres and 
commercial areas 

5 

Source:  Section 9.4 Light, Table 9.4-3 (CIE 2003). 

The classification limits and description for characterising change in 

sky brightness, presented as percent brightness above natural dark sky background, are 

listed in Table 25-4. 

Table 25-4 International Commission of Illumination Zone Classifications for 
Sky Glow 

CIE Zone 
Classification1 

for Sky Glow 

Description of the Zone 
Sky Glow (% 
Above Natural 

Dark Sky) 

Sky Glow 

Limit (%) 

G1 

Areas with intrinsically dark landscapes: 

National Parks or areas with strict limits on 
light trespass and where roads are unlit. 

0 % < x ≤ 20 % 20% 

G2 

Areas of low district brightness: generally 
outer urban and rural residential areas 
(where roads are lit to residential road 
standard). 

20 % < x ≤ 100 % 100% 

G3 
Areas of middle district brightness: 
generally urban residential areas (where 

roads are lit to traffic route standard). 

100 % < x ≤ 200 % 200% 

G4 

Areas of high district brightness: generally 

urban areas having mixed residential and 
commercial land use with high nighttime 
activity. 

x > 200 % >200% 

Source: Section 9.4 Light, Table 9.4-5. 
Notes:  

1 CIE (1997) classifies the zones as E1 through E4; however, to avoid confusion with light 
trespass classifications, the zones have been re-labelled to G1 through G4. 

 < - less than; ≤ - less than or equal to; > - greater than. 
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These thresholds provide a qualitative classification that is used to assess lighting effects; 

the indicators chosen for the visual resources assessment and the rationale for their 

selection are summarised in Table 25-5. 

Table 25-5 Indicators for Visual Resources 

Indicator Rationale for Selection of Indicator 

Visual Quality 
Class 

Provides a qualitative classification of the level of alteration for a view subject as 
seen from a viewpoint to predict change between existing and post-development 

conditions for daytime visual resources. 

Light Trespass 

Classification 

Provides a qualitative classification for the predicted change between existing 

and post-development nighttime visual resources adjacent to the Project area. 

Sky Glow 
Classification 

Provides a qualitative classification for the predicted change between existing 
and post-development nighttime visual resources relative to night sky conditions. 

25.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries of the assessment of 

effects on visual resources. 

25.3.1  Spatial Boundaries 

The local assessment area (LAA) and regional assessment area (RAA) for daytime and 

nighttime visual resources are defined in Table 25-6 and Table 25-7 respectively, and 

shown in Figure 25-1.  

Table 25-6 Spatial Boundary Definitions for Daytime Visual Resources 

Spatial Boundary Description of Assessment Area 

Local assessment area  
Areas within 0 km to 8 km of the Project area that will be most 

sensitive to the direct visual effects of the Project. 

Regional assessment area 
An area extending up to 30 km from the Project to provide a 

regional context of the visible landscape. 

Cumulative effects 
assessment area 

Same as the RAA. 

In determining LAA boundaries, consideration was given to the viewing distance from the 

Project site and its effect on the level of visible detail that can be perceived in the 

landscape. As distance increases, the discernible level of detail decreases and as a result, 

the sensitivity to visual change also decreases (MOF 1997). The B.C. VLI guidance 

defines viewing distance in general distance zones and indicates areas within foreground 

and mid-ground zones (less than 8 km) have the highest sensitivity. For daytime visual 

resources, the LAA is from 0 km to 8 km to recognise that viewers within 8 km of the 
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Project area will be more sensitive to visual disturbance than viewers who are at a greater 

distance. The daytime visual resources LAA also encompasses the area within which the 

Project is expected to interact with and potentially have a substantial discernible effect on 

visual resources during the day.  

In determining the RAA boundaries, consideration was given to the maximum predicted 

viewing distance from the Project area for adverse effects on visual resources during the 

day. Project infrastructure is not anticipated to be readily visible from locations at sea level 

that are greater than 30 km from the Project area, due to the maximum height of 

development in relation to the curvature of the earth. Guidance from the B.C. VLI indicates 

areas within the background (i.e., greater than 8 km) have a lower sensitivity and stronger 

sense of overall perspective (MOF 1997). The daytime RAA also encompasses the 

area within which the residual effects of the Project on visual resources have the potential 

to combine with the effects of other visible projects and activities to result in a 

cumulative effect. 

Table 25-7 Spatial Boundary Definitions for Nighttime Visual Resources 

Spatial Boundary Description of Assessment Area 

Local assessment area Areas within 60 km of the Project area. 

Regional assessment 

area 

An area extending up to 70 km from the Project to provide a 

regional context for the baseline and assessment. 

Cumulative effects 
assessment area 

Same as the RAA. 

The nighttime visual resources LAA encompasses the area within which the Project is 

expected to interact with and potentially affect visual resources during the night. In 

determining LAA boundaries, consideration was given to the background levels of existing 

light trespass and sky glow, and the maximum extent of potential adverse effects on visual 

resources at night. Lighting directly associated with the Project is not anticipated to be 

visible at distances greater than 60 km from the Project area. The LAA boundary is also 

used to define the area within which the residual effects of the Project on visual resources 

have the potential to combine with the effects of other projects and activities to result in a 

cumulative effect. At a distance of 70 km or more, depending on cloud cover and 

precipitation conditions, the light effects from the Project are likely to merge with the overall 

light effects from human development in the region, and the resulting effects are not 

expected to be clearly attributed to the Project.  
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25.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the assessment 

of adverse Project-related effects on visual resources encompass both Project phases, with 

a focus on the operation phase, based on the following rationale. 

A review was conducted of the potential interactions between the visual resources and the 

activities associated with each Project phase (Appendix 8-B Project Interaction Matrix). 

Based on available information about anticipated construction equipment types and usage, 

and the incremental development of infrastructure, it is expected that construction-phase 

effects on visual resources during the day and at night will be less than effects during the 

operation phase (in magnitude, extent, duration, and frequency). Effects on visual resources 

during the operation phase are therefore assessed as representative of both the 

construction and operation phases. 

25.4 INFORMATION SOURCES 

Information sources for the assessment of visual resources include provincial guidance 

documents, correspondence with MFLNRO, and previous environmental assessments 

conducted in the LAA and RAA. 

The following provincial guidance documents and recommendations were used to guide a 

standardised and relevant approach to assessing effects on visual resources in B.C.: 

 Visual Landscape Inventory Procedures and Standards Manual (MOF 1997); 

 Visual Impact Assessment Guidebook (MOF 2001);  

 Technical Report: Guidelines for Minimising Sky Glow (CIE 1997); and 

 Obtrusive Light Subcommittee, TM-11-2000, Light Trespass: Research, Results, and 

Recommendations (IESNA 2000). 

Visual resources in the Project area have been studied since 2004. Previous studies were 

used to provide additional context for the value of visual resources in the Project area and 

include the following: 

 Deltaport Third Berth Project Visual and Lighting Impact Assessment of the Roberts 

Bank Container Expansion (Catherine Berris Associates Inc. and Associated 

Engineering Limited 2004); and 

 Deltaport Terminal Road and Rail Improvement Project Environmental Assessment 

Report (Hemmera 2012). 
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Additional information sources used to define existing environmental and social conditions of 

the visual landscape, management objectives for visual resources, and potential visual 

effects include the following: 

 Municipal and Aboriginal land use plans (AECOM 2009, Corporation of Delta 2014); 

 Government databases (Integrated Land and Resource Registry (ILRR) (Ministry of 

Agriculture and Lands 2013), DataBC (Government of B.C. 2013), and GeoBC 

(MFLNRO 2014)); 

 Vancouver Port Authority Environmental Assessment Application for the Deltaport 

Third Berth Project (Vancouver Port Authority 2005); 

 Input provided through public consultation and engagement with Aboriginal Groups 

(see Section 7.0 Engagement and Consultation); 

 Site visits to gather information about viewing locations and baseline photographs; 

and 

 Section 9.4 Light and Appendix 9.4-A Roberts Bank Terminal 2 Light 

Assessment Study. 

25.4.1 Desktop and Field Studies 

Building on available information, a desktop, modelling, and field studies were designed to 

identify and address known data gaps related to daytime and nighttime visual resources. 

Studies to Support the Assessment of Daytime Visual Resources 

The desktop study identified that adequate information about the visual characteristics and 

established visual quality management objectives information from the B.C. VLI database is 

not available to support the assessment of daytime visual resources for the Project study 

area (Government of B.C. 2008). The desktop component of the study therefore consisted 

of a literature review and spatial analysis to identify a variety of representative viewing 

locations that would be the focus for describing existing viewing conditions and assessing 

potential effects of the Project on those conditions. Points of reception are used in this 

assessment to represent visually sensitive viewing locations. See Figure 25-2 for the 

location of the daytime and nighttime PORs. Appendix 25-A Description of Daytime 

Points of Reception provides more detail about the characteristics of these viewpoints. 

Field studies were conducted at each of the selected PORs to evaluate and record the 

existing daytime visual conditions. From each POR, views of the existing terminal facilities 

and Project area were photographed using a Canon 40D camera with a 55-mm lens to 

represent the view of the human eye (MFLNRO 2008). Information on existing daytime 

conditions was collected in the summer of 2013 and the spring of 2014. 
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ArcGIS geographic information system software, 3D Studio Max 3D modelling software, and 

preliminary Project design drawings were used to produce geo-referenced and scaled 

models of the Project components. Post-development simulations were generated using 3D 

Studio Max to provide spatially accurate simulations of the post-development Project 

components visible from each of the daytime PORs (D-PORs). These simulations or 

renderings of future viewscapes are provided in Appendix 25-B, Figures 25-B2, 25-B5, 

25-B8, 25-B11, 25-B14, 25-B17, 25-B20, 25-B23, 25-B26, and 25-B29.  

Baseline photographs from each of the PORs were composited with post-development 

simulations. Adobe Pro 9 graphic software was used to measure the visible area of existing 

alteration and Project components within the composited images for each D-POR. These 

measurements are illustrated in Appendix 25-B, Figures 25-B3, 25-B6, 25-B9, 25-B12, 

25-B15, 25-B18, 25-B21, 25-B24, 25-B27, and 25-B30. 

Potential effects associated with the identified Project–VC interactions were determined 

through discussions with MFLNRO, Aboriginal groups, and stakeholders, and using 

professional judgement. 

Studies to Support the Assessment of Nighttime Visual Resources 

A separate technical study was carried out to determine existing and future light conditions 

at night (see Appendix 9.4-A). Between March 27 and April 2, 2014, measurements on 

existing nighttime conditions for light trespass and sky glow were taken at the nighttime 

PORs (N-PORs). Predictive models were used to provide quantitative values for future 

nighttime conditions with the Project: AGi32 lighting software for light trespass and a 

proprietary model based on a recognised research from the Joint Institute for Laboratory 

Astrophysics to modelling sky glow. These models are described in Appendix 9.4-A and 

summarised in Section 9.4 Light.  

The assessment of effects on nighttime visual resources is limited to photos of baseline 

conditions at a limited number of PORs and the translation of quantitative results from the 

lighting technical study. The quantitative results indicate predicted changes in light levels, 

which are then correlated with classes for light trespass and sky glow, using established 

thresholds based on guidance from CIE and the Illuminating Engineering Society of North 

America (IESNA) (2000). The changes in assessment classes, not light levels, are the input 

values to this assessment and are used to describe changes in nighttime visual character.  
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25.5 EXISTING CONDITIONS 

A summary of the existing conditions for daytime and nighttime visual resources is provided 

below for context in the assessment of effects within the LAA. The Visual Resources VC has 

been affected by other projects and activities that have been carried out, as summarised in 

Section 3.4 Projects and Activities Contributing to Existing Conditions and 

Expected Conditions. 

25.5.1 Regional Overview 

The Project area is at the western edge of the Fraser River estuary in Metro Vancouver, a 

major metropolitan area on the southwest coast of B.C. A detailed description of the natural 

and developed landscape around the Project, provided in Section 3.0 Geographical 

Setting, noted that historically, Aboriginal peoples moved through this area on a seasonal 

basis. European settlers began altering the landscape in the 1860s. Today, along the 

shoreline of the Fraser River delta, natural areas are interspersed with areas of human 

development, which include residential and commercial neighbourhoods; transportation 

terminals, corridors, and bridges; port and industrial facilities; and marinas. Across the 

Strait of Georgia to the west are the Southern Gulf Islands and Vancouver Island, which are 

comparatively less densely developed. Toward Howe Sound, to the north, are Bowen and 

Gambier islands, and the Sunshine Coast, which have varying degrees of human 

development along their coastlines. 

25.5.2 Project Setting and Prominent Visual Features 

The existing daytime visible landscape within the LAA is primarily influenced by existing port 

facilities, including the B.C. Ferries terminal, constructed in the 1950s, and the Roberts 

Bank terminals, constructed in the 1960s. The ferry terminal and port terminals are each 

connected to the mainland by causeways. The causeways end in a semi-urban environment 

that continues to be developed. Alterations to the natural landscape consist of agricultural 

lands interspersed with residential and commercial areas, overlain by a network of roads 

and a railway corridor. 

The existing nighttime visual condition within the LAA is influenced by lighting from existing 

port facilities at the Roberts Bank terminals, the B.C. Ferries Terminal and causeway, 

greenhouses that use night lighting, and road lighting. At the outer limits of the LAA, the 

nighttime visual condition is more strongly influenced by sky glow from human development 

in the surrounding urban area than by individual light sources. 
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The surrounding land is relatively flat (i.e., less than 30% slope) with most prominent 

features appearing in background viewing distances. Looking toward the Project area from 

points north and west, prominent features include the mostly forested and sparsely 

residential developed area of Tsawwassen Heights as well as rural residential development 

visible at Point Roberts, U.S.A. Looking toward the Project area from points south and east, 

prominent features include Bowen and Gambier Islands, and the Coast Mountain range 

along the north shore of Vancouver extending into the Fraser Valley. Looking from south 

and west toward the Project area, prominent features include the peninsula that comprises 

the University of B.C. (UBC) Endowment Lands west of Vancouver, Burnaby Mountain, and 

the Coast Mountain range rising from the north shore of Burrard Inlet.  

From each POR, there is an unobstructed view of the Project area, which is located 

immediately adjacent to the existing terminals at Roberts Bank. The terminals have 

several prominent physical structures, which are summarised in Table 25-8 and shown in 

Figure 25-3. A description of how these visual features contribute to existing daytime 

conditions at each of the PORs is provided in Section 25.5.3. 

Table 25-8 Existing Prominent Visual Features 

Development Built Features Location 

Deltaport Terminal 

 85-ha terminal 

 3 berths 

 8 intermodal 
tracks 

 25-ha container 
yard 

 Container cargo ships, up to Super Post-
Panamax size (427 m long, 55 m wide) 

 10 rail-mounted gantry cranes, white, 
maximum vertical heights range from 
33.5 m to 41 m 

Southeastern side of 

terminal, along berth face 

 Stacked multi-coloured shipping 
containers, in rows of 5 high and 7 wide 

 28 white rubber-tired gantry cranes 

Southeastern side of 

terminal, along berth face, 
in container storage yards 

 High mast lighting 
Deltaport Terminal and 
causeway overpass 

 Truck traffic 

 Train traffic 

Roberts Bank causeway and 

northwest side of the 
existing terminals 

Westshore Terminal 

 2 berths 

 2 rail loops 

 Coal ships 

 Train traffic 

 Coal piles with sprinkler systems on high 
yellow towers 

 2 twin rotary dumpers enclosed in green 
metal building 

 4 orange stacker-reclaimers 

 3 yellow and green coal ship loaders 

 Conveyor system, 7 km total 

 High mast lighting 

Southwestern end of 
terminal 

Trains also use Roberts 
Bank causeway 

Sources:  Deltaport Terminal: Terminal Systems Inc. (2013); Westshore Terminals Investment 

Corporation (2014). 
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Figure 25-3 Existing Prominent Visual Features at Roberts Bank Terminals 
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25.5.3 Existing Daytime Visual Conditions 

The existing built features at Deltaport Terminal and Westshore Terminals are visible during 

the day from all D-PORs. Table 25-9 summarises the existing daytime visual conditions. 

See Table 25-2 for a description of VQCs, which are based on the level and character of 

visible alterations for each POR. Figures 25-4 and Figures 25-5 show the direction of the 

view toward the existing terminals (subject view), as vectors from each D-POR. 

Table 25-9 Summary of Existing Daytime Visual Conditions 

Point of 
Reception # 

Point of 
Reception Name 

Viewer 
Type 

Distance 
to Existing 
Terminals 

(km) 

Direction 
Relative to 

Existing 

Terminals 

Visual Quality 
Class 

D-POR1 
B.C. Ferries Duke 
Point route 

Travel 
corridor 

2.0 Southwest 
Maximum 

modification 

D-POR2 
B.C. Ferries 
causeway 

Travel 
corridor 

2.6 East 
Maximum 

modification 

D-POR3 
Tsawwassen First 
Nation, outer dyke 

Cultural 
importance 

4.7 
East-

northeast 
Maximum 

modification 

D-POR4 
Point Roberts, 
U.S.A. mid-way 

western shore 

Residential 6.4 
East-

southeast 
Maximum 

modification 

D-POR5 
B.C. Ferries Swartz 

Bay route 

Travel 

corridor 
12.0 

South-

southwest 

Maximum 

modification 

D-POR6 
Richmond, Garry 
Point Park  

Recreation 11.5 North Modification 

D-POR7 
Mayne Island, 
Bennett Bay 

Ecological Reserve 

Recreation 
and tourism 

19.3 
South-

southwest 
Partial retention 

D-POR8 
Saturna Island, 

mid-Island  
Residential 24.4 

South-

southeast 
Partial retention 

D-POR9 

Galiano Island, 

Dionisio Point 
Provincial Park 

Recreation 

and tourism 
31.3 West Partial retention 

D-POR10 

Alaksen National 

Wildlife Area 
(federal lands) 

Recreation 
and tourism 

9.3 North Modification 

The existing VQC classifications for all daytime PORs range from partial retention to 

maximum modification. These classifications include all visible alterations from past and 

current projects and activities that have occurred at this location over time. The points 

experiencing the lowest level of existing alteration are in the Southern Gulf Islands 

(D-PORs 7 to 9). These points, with an existing VQC of partial retention, have an 
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unobstructed, distant view of the existing terminals. The points closest to the existing 

terminals (D-PORs 1 to 3), with an existing VQC of maximum modification, present the 

highest level of existing alteration. From viewpoints within the LAA, the scale of the 

Westshore Terminals and Deltaport Terminal features are dominant in the viewscapes, and 

viewers can distinguish details in terms of colour, form, and movement. 

25.5.4 Existing Nighttime Visual Conditions 

A quantitative measure for light trespass is illuminance levels. As reported in 

Appendix 9.4-A, the measured illuminance levels at the 12 identified nighttime points of 

reception (N-POR) locations range from 0.005 lux to 0.571 lux, with lux being a 

measurement of illuminance. The resulting environmental light classification for all of the 12 

N-PORs is E2, or areas of low ambient brightness (see Table 25-10). Examples of low 

brightness range from a moonless overcast night to a full moon on a clear night. The 

variance in values is generally related to distance; that is, points closer to the light source of 

interest will experience more effects. 

For sky glow, measured as a percentage of brightness above a natural dark-sky 

background, the existing classifications are listed in Table 25-10, in the right-hand column. 

Generally, the closer the POR is to Metro Vancouver, the more likely the existing sky glow 

will be classified as G4, high district brightness. 

Similar to the VQC for existing daytime visual resources, the environmental light and sky 

glow classifications for existing nighttime visual resources represent the effects from all 

human development projects and activities at this location. 

Table 25-10 Summary of Existing Nighttime Visual Conditions 

Point of 
Reception 

ID 

Location 
Environmental Light 

Classification 

(CIE 2003) 1 

Sky Glow 
Classification 

(CIE 1997) 2 

N-POR1 Galiano Island E2 G2 

N-POR2 Mayne Island E2 G3 

N-POR3 Mayne Island E2 G3 

N-POR4 Point Roberts, U.S.A. E2 G4 

N-POR5 Tsawwassen E2 G4 

N-POR6 Tsawwassen First Nation Land E2 G4 

N-POR7 Brunswick Point E2 G4 

N-POR8 Crescent Beach E2 G4 
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Point of 

Reception 
ID 

Location 

Environmental Light 

Classification 
(CIE 2003) 1 

Sky Glow 

Classification 
(CIE 1997) 2 

N-POR9 Lookout in UBC Endowment Lands E2 G4 

N-POR10 Steveston Village E2 G4 

N-POR11 Existing Roberts Bank terminals E2 G4 

N-POR12 Valdes Island E2 G3 

Notes 
1 The E2 class is for areas of low ambient brightness (see definition in Table 25-3). 
2 The G2 class is areas of low district brightness, G3 is for middle district brightness, and G4 is 

areas of high district brightness (see definitions in Table 25-4). 

25.5.5 Expected Conditions  

Expected conditions are unlikely to be discernibly different from existing conditions for the 

following reasons. In the daytime, the projects and activities that are likely to be added 

between the present and 2018, as described in Section 3.4.3 Projects Contributing to 

Expected Conditions and in Appendix 3-A Descriptions of Projects And Activities 

Contributing to Existing Conditions and Expected Conditions, will have visual features 

with less vertical height than RBT2 and will be located further inland where there is more 

screening and human development. In the nighttime, as described in Section 9.4 Light, it 

is assumed that future additional projects will be designed with full cut-off lighting to only 

illuminate areas that require lighting. In addition, without detailed lighting designs, it is not 

possible to predict with certainty the contribution of other projects; therefore, it is not 

anticipated that future projects or activities will measurably alter the viewshed in the 

daytime or nighttime at any of the PORs. 

25.6 FUTURE CONDITIONS WITH THE PROJECT - POTENTIAL PROJECT-RELATED EFFECTS 

This section provides a description of potential effects of the Project on visual resources for 

both daytime and nighttime indicators. 

Potential interactions between Project components and activities, and visual resources 

during the construction and operation of the Project are identified in Table 25-11. 

Interactions are assessed throughout all works and activities during the operation phase 

rather than between visual resources and individual works or activities within each phase.  
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Table 25-11 Identification of Potential Project Interactions with Visual Resources for Operation Phase 

Project 
Component 

Project Works and Activities 

Potential Effect 
Rating 

(Negligible, Minor, 

Moderate, High) 

Nature of Interaction and Effect, and 
Rationale for Effects Rating 

All Project 

Components 

All operation-phase works/activities involving 

the presence of: 

 Rail-mounted gantry cranes; 

 Rubber tire gantry cranes; 

 High-mast lighting; 

 Multi-coloured shipping containers; 

 Container ships; and 

 Truck and train traffic on the terminal and 
causeway. 

Minor 

Change in daytime and nighttime visual 

resources: increase in anthropogenic 
disturbance within the LAA as a result of Project-
related infrastructure, resulting in a reduction in 

visual quality. The potential effect is considered 
minor because the alteration represents a small 
portion of the total viewscape in most cases, 

and is congruent with existing structures in each 
viewscape. 
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A preliminary evaluation of the potential effects associated with these interactions on visual 

resources is provided to focus the assessment on those interactions with the potential for 

adverse effects. An interaction resulting in no effect, or a negligible (undetectable or 

unmeasurable) effect, is not carried forward for assessment. 

For daytime visual resources, photographs were used to record existing views of the Project 

area, and simulate future views of the Project. The simulations were also used to determine 

the VQC compared to existing conditions. Table 25-12 provides a list of figures associated 

with each daytime POR, included in Appendix 25-B. 

Table 25-12 List of Figures for Daytime Existing and Future Views 

Point of 
Reception 

# 
Point of Reception Name 

Figure Number 

Existing 

Viewscape 

Future 

Viewscape 

Area of 
Visual 

Alteration 

D-POR1 B.C. Ferries Duke Point route 25-B1 25-B2 25-B3 

D-POR2 B.C. Ferries causeway 25-B4 25-B5 25-B6 

D-POR3 Tsawwassen First Nation, outer dyke 25-B7 25-B8 25-B9 

D-POR4 
Point Roberts, U.S.A. mid-way 

western shore 
25-B10 25-B11 25-B12 

D-POR5 B.C. Ferries Swartz Bay route 25-B13 25-B14 25-B15 

D-POR6 Richmond, Garry Point Park  25-B16 25-B17 25-B18 

D-POR7 
Mayne Island, Bennett Bay Ecological 
Reserve 

25-B19 25-B20 25-B21 

D-POR8 Saturna Island, mid-island  25-B22 25-B23 25-B24 

D-POR9 
Galiano Island, Dionisio Point 
Provincial Park 

25-B25 25-B26 25-B27 

D-POR10 
Alaksen National Wildlife Area 
(federal lands) 

25-B28 25-B29 25-B30 

The changes in nighttime visual resources are informed by results from Appendix 9.4-A. 

25.6.1 Potential Effect 1 – Change in Daytime Visual Resources 

The potential effect of the Project on daytime visual resources is characterised as increased 

visibility of anthropogenic features and variable change in visual quality related to viewing 

distance, as seen in the visual simulations for each POR (see future viewscape figures in 

Appendix 25-B). The views from the daytime PORs of the view subject are already 

affected by anthropogenic alterations from the existing terminals at Roberts Bank, as 

described under existing daytime conditions (Section 25.5.3). The PORs within 0 km to 
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8 km of the Project (D-POR 1 to D-POR 3) (see Figures 25-B2, 25-B5, and 25-B8 in 

Appendix 25-B) will experience increased visual disturbance with the addition of new built 

structures, and have the highest sensitivity to changes. The new cranes, stacks of 

containers, additional cargo ships, lighting, and the increase in volume of truck and train 

traffic on the causeway will be visible. These additions are similar in shape, scale, colour, 

and are closely located to what already exists. For viewers who will see the Project in 

foreground or mid-ground viewing zones, the daytime visual effect will be the appearance of 

increased prominence of terminal-related features and activities that are consistent in 

character with the existing features of the adjacent terminal facilities at Roberts Bank. 

For viewpoints between 8 km and 30 km from the Project (D-POR 4 to D-POR 10) (see 

Figures 25-B14, 25-B17, 25-B20, 25-B23, 25-B26, and 25-B29 in Appendix 25-B), 

the most visible additions to their viewscapes will be the cranes, ships, and high mast 

lighting. Discernable details are more difficult to perceive as distance increases from the 

Project area. For D-POR 4 at Point Roberts, the Project will be directly behind the existing 

terminal facilities so will be difficult to distinguish as an addition to the viewscape. For 

receptor points north of the Project at Garry Point in Richmond (D-POR 6) and 

Alaksen National Wildlife Area in Delta (D-POR 10) (see Figures 25-B17 and 25-B29 in 

Appendix 25-B), the new facilities will be seen as a prominent continuation of the existing 

terminal facilities, extending the massing of cranes and lower-height visual features along 

the horizon. For receptor points in the Gulf Islands (D-POR7 to D-POR9) the new facilities 

will be seen as a visible extension of the existing terminal facilities, but these locations offer 

a larger landscape context. These distant locations are also subject to decreased visibility 

due to atmospheric conditions such as haze or fog. 

A summary of the effects of the Project on daytime visual resources, as measured by 

changes in the VQC, is presented in Table 25-13. The percentages of increased visible area 

related to the visible extent of Project features are also presented to demonstrate the 

potential visual prominence of the Project. The figures used to derive the increase in 

visible area are based on the simulation of post-development conditions and listed in the 

right-most column in Table 25-12. 
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Table 25-13 Summary of Potential Project-related Effects on Daytime Visual Resources Prior to Mitigation 

Point of 
Reception # 

Point of 
Reception Name 

Distance 
to Project 

(km) 

Direction 
Relative to 

Project 

Visible Project 
Components 

Existing 
Visual Quality 

Class  

Potential 
Visual Quality 

Class (Post-

Development) 

Change in 
Visible 

Alteration 

(%) 

D-POR1 
B.C. Ferries Duke 
Point route 

2.5 Southwest 

Cranes, containers, 

causeway traffic, 
light masts 

Maximum 
modification 

Maximum 
modification 

+23 

D-POR2 
B.C. Ferries 
causeway 

4.8 East 
Cranes, containers, 
causeway traffic, 
light masts 

Maximum 
modification 

Maximum 
modification 

+9 

D-POR3 
Tsawwassen First 
Nation, outer dyke 

6.5 
East-
northeast 

Cranes, containers, 
causeway traffic, 
light masts 

Maximum 
modification 

Maximum 
modification 

+14 

D-POR4 
Point Roberts, 
U.S.A. mid-way 

western shore 

8.3 
East-

southeast 

Cranes, causeway 

traffic, light masts 

Maximum 

modification 

Maximum 

modification 
+11 

D-POR5 
B.C. Ferries Swartz 

Bay route 
10.1 

South-

southwest 

Cranes, ships, light 

masts 

Maximum 

modification 

Maximum 

modification 
+48 

D-POR6 
Richmond, Garry 

Point Park  
12.0 North 

Cranes, ships, light 

masts 
Modification 

Maximum 

modification 
+64 

D-POR7 

Mayne Island, 

Bennett Bay 
Ecological Reserve 

19.4 
South-

southwest 
Cranes, ships 

Partial 

retention 
Modification +500 

D-POR8 
Saturna Island, 

Mid-island  
23.9 

South-

southeast 
Cranes, ships 

Partial 

retention 
Modification +150 

D-POR9 

Galiano Island, 

Dionisio Point 
Provincial Park 

28.4 West Cranes, ships 
Partial 
retention 

Modification +100 

D-POR10 
Alaksen National 
Wildlife Area 

9.3 North 
Cranes, ships, light 
masts 

Modification 
Maximum 

modification 
+123 
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For 5 of the 10 daytime PORs, D-POR 1 to D-POR 5, the effects from the Project do not 

change the VQC classifications, which are already at maximum modification, indicating a 

highly modified level of visible alteration. While the prominence of Project features increases 

at these PORs, the existing level of alteration provides the capacity to absorb visible 

impacts. For the remaining five daytime PORs, D-POR 6 to D-POR 10, the increase in VQC 

class demonstrates a change in the quality of visual resources. These changes are primarily 

due to increases in visible levels of alteration and relative scale of prominent features in the 

viewscape. For D-POR 7 to D-POR 9 on the Southern Gulf Islands, the VQC moves from 

partial retention to modification. While the increased extent of alteration is visible from 

these locations, their background viewing distances relative to the Project (approximately 

20 km and further) limit the ability to perceive discernable detail limit. For Alaksen National 

Wildlife Reserve, D-POR10, and Garry Point Park, D-POR6, the VQC moves from 

modification to maximum modification. These locations demonstrate the greatest visual 

impact from the Project due to the increased prominence of alteration and level of detail 

discernible from viewing distances between 9 km to 12 km. 

25.6.2 Potential Effect 2 – Change in Nighttime Visual Resources 

The potential effect of the Project on nighttime visual resources is characterised as 

increased visibility of artificial light and change in character of nighttime viewing. Regarding 

light trespass, the predicted illuminance levels with the Project result in a change of the CIE 

light classification at one location, N-POR11, immediately south of the Project area and near 

the existing Westshore Terminal at Roberts Bank. The CIE zone classification is expected to 

change from E2 to E3. This prediction is expected given the terminal’s close proximity to the 

Project. See Table 9.4-9 in Section 9.4 Light for summary of changes in illuminance level 

at all N-PORs. 

The existing nighttime conditions for sky glow at the nighttime PORs are no longer natural 

darkness (G1), but range from G2 to G4, with the latter rating (high district brightness) 

being closest to Metro Vancouver and therefore indicating higher levels of sky glow. These 

ratings incorporate the effects of past and ongoing projects and activities. With the Project, 

the only potential change in CIE classification is at N-POR1, on Galiano Island, where the 

classification changes from zone G2 to zone G3. This sky glow change is predicted to be an 

increase of 26% over existing background brightness, and is not anticipated to be a 

noticeable change when viewing the brightness of stars. The existing CIE sky 

glow classification does not change at any of the remaining PORs. See Table 9.4-10 in 

Section 9.4 Light for summary of changes in sky glow at all N-PORs. Figure 9.4-2 and 

Figure 9.4-3 in Section 9.4 Light are presented as a visual aid to assist in the 

interpretation of the potential changes related to sky glow.  
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While the calculated predictions of illumination and sky glow associated with the Project 

indicate relatively little change from existing conditions, the visibility of more light sources 

at night would be an adverse, qualitative effect for those sites in the Southern Gulf Islands. 

25.7 MITIGATION MEASURES 

Mitigation measures, including any standard operating practices as well as management 

practices or measures developed to specifically avoid or reduce the potential adverse effects 

of the Project on visual resources, are described in this section. 

Selection of effective mitigation strategies was informed by a review of past development 

mitigations and follow-up programs at Roberts Bank; regulator, public, and Aboriginal group 

input; a review of best practices as detailed in provincial guidelines for visual resource 

management; and internal evaluation of technical and economic feasibility. 

Given the exposed nature of the Project, the relatively flat topography of surrounding area, 

and the size and dimensions of Project components, available mitigation measures are 

limited. The following mitigation measures are expected to marginally reduce the potential 

adverse effects on daytime and nighttime visual resources: 

 Painting the cranes with colours that are considerate of operational requirements but 

reduce contrast with the surrounding visual environment; and 

 Lighting design and operation to reduce light trespass. 

Each mitigation measure is described below and summarised in Table 25-12.  

25.7.1 Mitigation Measure #1 – Crane Colour Optimisation 

When construction is complete, the ship-to-shore gantry cranes will have been installed. 

The visibility of these structures will vary based on viewing distance and angle. While it is 

not possible to mitigate the visibility of the cranes in terms of their scale or shape, their 

colour can be modified to reduce contrast and enhance blending with the surrounding 

landscape, as described in the mitigation measures identified for the Roberts Bank 

Container Expansion Project (Catherine Berris Associates Inc. and Associated Engineering 

Limited 2004). It is anticipated that PMV will specify painting of the cranes to reduce the 

level of contrast. This mitigation is considered to be a technically and economically feasible 

option; a residual effect is expected to remain following mitigation. 
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25.7.2 Mitigation Measure #2 – Lighting Design and Operation – Light 

Management Plans  

During construction, light–related effects on nighttime visual resources will be reduced 

through implementation of a light management plan (Section 33.3.5 Environmental 

Management Program, Light Management Plan). The plan will include measures to 

minimise excess light and sky glow while still maintaining safe levels of lighting for 

nighttime construction. Measures include: 

 Orienting lights downwards and away from residential and marine areas; 

 Using shielding to minimise light trespass; 

 Controlling light levels and limiting light use to areas where activities are occurring;  

 Where possible, using fixtures that emit light at wavelengths shown to minimise 

disorienting effects to birds; and 

 Ensuring dredge lighting system shields light from spilling outside the basic working 

footprint of the dredge. 

When construction is complete, the terminal, ship-to-shore gantry cranes, and high mast 

lighting will have been installed. The visibility of these structures and the light they emit will 

vary based on viewing distance and angle. While it is not possible to completely mitigate the 

visibility of these structures and the light emitted from them, the contribution of the Project 

to light trespass and sky glow will be reduced through the use of the lighting design and 

operation measures, as described in the Operation Environmental Management Plan, Light 

Management Plan (Section 33.4.3 Environmental Management Program, Light 

Management Plan). As part of the Operation EMP, PMV will ensure the development and 

implementation of a Light Management Plan that describes measures to minimise excess 

light and sky glow during operation while still maintaining safe levels of lighting for 

nighttime operation. Measures include: 

 Orienting lights downwards and away from residential and marine areas; 

 Using shielding to minimise light trespass; 

 Controlling light levels and limiting light use to areas where activities are occurring;  

 Where possible, using fixtures that emit light at wavelengths shown to minimise 

disorienting effects to birds; and 

 Establishing a centralised lighting control system to select lighting where required.  
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The final approved terminal lighting design will need to meet the most recent federal safety 

and security requirements for lighting, and where possible, International Dark-Sky 

Association (IDA) Fixture Seal of Approval (FSA) standards (IDA 2014). 

Table 25-14 Summary of Mitigation Measures to Address Adverse Project-

related Effects on Visual Resources 

# Potential Effect 
Applicable 
Phase(s) 

Mitigation Measure 
Detectable/Me

asurable 

Residual Effect 

1 

Increased visibility of 
anthropogenic features and 

changes in character of the 
existing visual landscape. 

Construction 

and operation 

1. Crane colour 

optimisation 
Yes 

2 
Increased visibility of artificial 
light and change in character 
of nighttime viewing. 

Construction 
and operation 

2. Lighting design and 
operation – Light 
Management Plans  

Yes 

25.8 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

This section provides a characterisation of residual effects carried forward for assessment. 

Definitions for ratings applied to residual effects criteria are presented in Table 25-15. 

A description of each residual effect is provided below. 

Table 25-15 Criteria Used to Characterise Residual Effects on Visual Resources 

Criteria Description Definition of Rating 

Magnitude 
Expected size or 
severity of the 

residual effect 

Low – Visible alterations will be minor, not resulting in an 

overall changes in classification and are consistent with the 
existing landscape character for daytime or nighttime visual 
resources. 

Moderate – Visible alterations will be noticeable and result in 
adverse changes in VQC, but are consistent with the existing 

landscape character for daytime or nighttime visual resources. 

High – Visible alterations will be prominent and result in 

changes to overall classifications for daytime visual resources 
and changes in sensitive nighttime classifications that are 
inconsistent with the existing landscape character. 

Extent 

Spatial scale over 

which the residual 
effect is expected to 
occur 

Site-specific – Limited to the Project area 

Daytime Visual Resources 

Local - Within 8 km of the Project area, where effects are 
most discernable. 

Regional - Occurring between 8 km and 30 km from the 
Project area, where effects are less discernable. 

Nighttime Visual Resources 

Local– Within 17 km of the Project area, where effects are 

most discernable. 

Regional - Occurring between 17 km and 70 km from the 
Project Area, where effects are less discernable. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 25-26 

Criteria Description Definition of Rating 

Duration 

Length of time over 

which the residual 
effect is expected to 
persist 

Short term - the duration of the Project’s construction phase. 

Long term - full duration of the Project’s operation phase. 

Permanent - indefinite parameter that extends beyond the 

life of the Project and any associated reclamation phase. 

Reversibility 

Whether or not the 
residual effect can 

be reversed once 
the physical work or 
activity causing the 

effect ceases 

Fully reversible – Indicator(s) will return to existing 

conditions after Project-related effects cease. 

Partially reversible – Indicator(s) will trend toward, but not 
return to, existing conditions. 

Irreversible – Indicator(s) will not return to existing 
conditions. 

Frequency 
How often the 
residual effect is 

expected to occur 

Infrequent – Effect(s) will occur once. 

Frequent – Effect(s) will occur repeatedly during Project 
construction or operation. 

Continuous – Effect will occur continuously throughout all 
Project phases. 

25.8.1 Characterisation of Residual Effect #1 – Change in Daytime Visual 

Resources 

The mitigation of crane colour optimisation will be most effective for daytime PORs in fairly 

close proximity to the south and west of the Project. This mitigation measure is not 

expected to reduce the changes in classifications of VQCs at any of the D-PORs.  

The magnitude of residual effects is considered low overall, given that 5 of the D-PORs are 

expected to experience a low severity of effects, with 3 of those receptors being within 8 km 

of the Project area. Of the remaining five D-PORs (D-POR 6 to 10), all are located at 

background viewing distances relative to the Project and expected to experience a moderate 

severity of effects. Three locations (D-POR 7 to 9) are in distant viewing locations that limit 

the perceivable change in scale and level of detail available, although the increase in 

visible alterations is large compared to receptors that are closer. Only the remaining D-PORs 

(D-POR 6 and 10) are expected experience a partially discernable level of detail. As a result, 

the magnitude of residual effects is considered low overall. The residual effects for all PORs 

will be long term, continuous, and partially reversible. 

Table 25-16 summarises the anticipated changes in daytime visual resources following 

implementation of mitigation. 
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Table 25-16 Summary of Criteria Ratings for Residual Effect #1 – Change in 

Daytime Visual Resources 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Low 

Mitigation is not expected to reduce the change in VQCs. 

The magnitude of change is moderate for background D-PORs 

6 – 10 and low for the remaining 5 D-PORs. 

Extent Local 

Project-related disturbances will be visible throughout the 

entire RAA, but discernible effects will be within 8 km from the 
Project. 

Duration Long term 

Effects are considered long term as they will be present 
throughout the operation phase of the Project, but would cease 
following decommissioning (if decommissioning was carried 
out). 

Frequency Continuous 
Effects are considered continuous as visual disturbances will 
occur throughout all the Project phases. 

Reversibility 
Partially-

Reversible 

The effects are considered partially-reversible. While there are 
no plans to decommission the Project, it may be possible to 

dismantle it and restore some portions of the Project area. 

25.8.2 Characterisation of Residual Effect #2 – Change in Nighttime Visual 

Resources  

The mitigation of lighting design and operation is expected to substantially reduce adverse 

effects on nighttime visual resources, especially for viewpoints that are likely to display 

individual lights from the Project (N-PORs 5, 6, 11) or experience light trespass (N-POR11). 

This mitigation measure is not expected to change the CIE classification for environmental 

light (light trespass) at N-POR 11 near the existing Roberts Bank terminals. 

Table 25-17 summarises the anticipated changes in nighttime visual resources following 

implementation of mitigation. 

Table 25-17 Summary of Criteria Ratings for Residual Effect #2 – Change in 

Nighttime Visual Resources 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Low 
Mitigation is expected to reduce the visual effects. The 
magnitude of change is only considered to change for 1 POR. 

Extent Local 
Project-related disturbances are unlikely to be perceptible 
beyond 60 km. 

Duration Long term 

Effects are considered long term as they will be present 

throughout the operation phase of the Project, but would cease 
following decommissioning (if decommissioning was carried 
out). 

Frequency Continuous 
Effects are considered continuous as nighttime visual 
disturbances will occur throughout all Project phases. 

Reversibility  
Partially-

Reversible 

The effects are considered partially reversible. While there are 
no plans to decommission the Project, it may be possible to 

dismantle it and restore some portions of the Project area. 
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25.8.3 Context of Residual Effects 

As described in Section 25.5.1, the visual resources in the Project area have been altered 

since the 1860s both locally and regionally, resulting in the current dominant pattern of 

natural areas interspersed with human development and focused port facilities and marine 

traffic operations. The construction of the ferry and port terminal facilities in the 1950s and 

1960s resulted in the greatest amount of alteration to date. Today, prominent visual 

features adjacent to the Project area include the cranes, coal piles, and ships at the port 

terminals; Roberts Bank causeway and overpasses; ferries, ferry terminal, and causeway; 

as well as residential and commercial neighbourhoods; greenhouses; and train and road 

corridors within a larger regional context. While the prominence of Project features 

increases at several PORs, the existing level of alteration provides the capacity to absorb 

visible impacts. The visual resources in this assessment are therefore considered resilient 

to change. 

25.9 DETERMINATION OF SIGNIFICANCE OF RESIDUAL ADVERSE EFFECTS 

This section presents a definition and description of the significance of anticipated residual 

adverse effects and their significance for the visual resources VC. 

25.9.1 Significance Definition 

In consideration of the severity of the visual impact (magnitude), the extent of the visual 

effect (extent), and the existing character of the landscape setting (context), a residual 

effect is considered significant if there is a low to moderate overall visible change to visual 

resources that is uncharacteristic within the existing landscape character. 

25.9.2 Significance Determination 

The determination of the significance of each residual effect is provided in Table 25-16, 

along with the likelihood of the residual effect occurring, and the level of confidence 

associated with the determinations of both significance and likelihood. 

Compared to pre-development conditions, the area surrounding the Project is already a 

predominantly modified landscape as a result of previous activities and projects. The 

existing level of modification is reflected in the classification of existing daytime and 

nighttime visual resources throughout the LAA and RAA. The following rationale explains 

how the incremental changes introduced by the Project will make a minor contribution to 

the overall level of change. 
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The most discernible daytime views of alteration resulting from the Project will be 

experienced within the foreground to mid-ground viewing distances. Given that the level of 

alteration present in viewing opportunities in these areas is already evident and extensive, 

no change in the quality of daytime visual resources is anticipated. Viewpoints in 

background viewing distances will experience an increased prominence in the visible extent 

of alterations from the Project. Due to their greater viewing distances however, these 

viewpoints are limited in the level of detail and scale that can be discerned. While the visible 

alterations from the Project result in changes in the VQC for those viewpoints, the changes 

are in character with the existing terminals at Roberts Bank.  

The residual effect of change in nighttime visual resources will be most directly experienced 

at viewpoints close enough to experience light trespass, or at a distance where changes in 

sky glow can be detected. Additional light trespass will occur to some degree after 

mitigation at points within 1 km of the Project, resulting in a change in quality of nighttime 

viewing occur within a limited portion of the LAA.  

Considering the minor level of overall changes to the viewscapes visible from PORs and the 

ability of the existing visible landscape to absorb evident features that are similar in 

character to existing levels of development, the landscape will likely experience a residual 

effect that is not significant. Refer to Table 25-18 for a summary of residual effects and 

their significance. 

The level of confidence for both residual effects is high. This conclusion is based on detailed 

landscape modelling results and the application of guidance from the B.C. visual resource 

management system as a recognised provincial standard for visual resource assessment. 

Table 25-18 Summary of Significance Determination of Residual Effects for 

Visual Resources 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood of 
Residual Effect 

(likely/unlikely) 

Level of Confidence 
(low/moderate/high) 

1.  Change in daytime 
visual resources 

Not significant Likely High 

2.  Change in nighttime 
visual resources 

Not significant Likely High 

All residual effects, significant or not significant, are carried forward in the cumulative 

effects assessment in Section 25.10. 
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25.10 CUMULATIVE EFFECTS ASSESSMENT 

This section describes the assessment of potential total cumulative effects associated with 

visual resources. 

The potential for the Project-related effects to combine with the effect(s) of other projects 

and activities that have been carried out (i.e., the existing conditions temporal case) and 

will have been carried out prior to the Project (i.e., the expected conditions temporal case) 

was considered in Section 25.5, and has therefore been integrated into the Project’s 

residual effects (see Section 25.8). 

The cumulative effects assessment examines the potential for the residual effects of the 

Project to combine with effects of other certain and reasonably foreseeable projects and 

activities not already considered in the existing conditions and expected conditions cases. 

These other certain and reasonably foreseeable projects and activities are identified in 

Section 8.1.9 Environmental Effects Methods, Cumulative Effects Assessment, 

Table 8-8 Project and Activity Inclusion List. 

An assessment of cumulative change is required for visual resources, as there is 

one reasonably foreseeable project, as listed in the Project and Activity Inclusion List (Table 

8-8), that will influence or change the conditions of daytime or nighttime visual resources. 

The rationale for exclusion of other certain and reasonably foreseeable projects and 

activities from this cumulative assessment is provided in Appendix 25-C Rationale for 

Inclusion/Exclusion of Other Certain and Reasonably Foreseeable Projects and 

Activities in the Cumulative Effects Assessment of Visual Resources. 

25.10.1 Spatial Boundary for Visual Resources Cumulative Effects Assessment 

As described in Section 25.3.1, the spatial boundary of the cumulative effects assessment 

for visual resources is defined as 30 km, which is the same as the RAA for daytime visual 

resources, and 70 km, which is the same as the RAA for nighttime visual resources.  

25.10.2 Effects of Other Certain and Reasonably Foreseeable Projects and 

Activities 

Table 25-19 identifies the other certain and reasonably foreseeable projects and activities 

that could interact with a Project-related residual effect on visual resources and result in a 

cumulative effect.  
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Table 25-19 Potential Incremental Effects of Other Certain and Reasonably 

Foreseeable Project and Activities on Visual Resources 

Other Certain or 

Reasonably 

Foreseeable Project or 
Activity 

Description 
Potential Incremental 

Effects 

George Massey Tunnel 
Replacement Project, 
Richmond and Delta, B.C 

Bridge over the South Arm of the Fraser 
River along the Highway 99 corridor in the 

vicinity of the current George Massey 
Tunnel, with associated highway upgrades 
in Richmond and Delta, B.C., on either 
side of crossing. Also involves removal of 

the old tunnel. 

The bridge towers and 

lighting on the bridge 
towers will be visible for a 
distance of approximately 
40 km.  

25.10.3 Cumulative Interactions and Potential Cumulative Effects 

This section identifies the potential interactions between Project residual effects as identified 

in Table 25-20 and the effects of other certain and reasonably foreseeable projects and 

activities. The potential cumulative effects resulting from these interactions are 

described below. 

Table 25-20 Potential Cumulative Interactions and Effects for Visual Resources 

Other Certain and 

Reasonably 
Foreseeable 

Project/Activity and 
Potential Effect 

Potential 

for 
Interaction 

between 
Effects 

Potential 

Cumulative 
Effect Rating 
(negligible, 

minor, 
moderate, high)  

Nature of Cumulative Effect and 
Rationale for Effect Rating 

Change in Daytime Visual Resources 

George Massey Tunnel 

Replacement Project – 
visibility of bridge towers 

Yes Negligible 

Presence of bridge towers could 

increase visual alteration in the 
background of the viewscape but 

this effect would be negligible given 
that visual details would be difficult 
to discern at a distance and the 
alterations are in character with the 

existing urban pattern of 
development.  

The height of the bridge towers will be greater than the height of the terminal cranes at 

maximum extension. The bridge towers will therefore be seen over a greater distance than 

the Project and have potential to interact with daytime and nighttime visual resources within 

their respective RAA boundaries. The bridge will be more than 12 km inland from the 

Project, resulting in the bridge towers being in the background of the viewscape. At that 

distance, and depending on the location and viewing direction of the viewer relative to the 

bridge and the Project, there could be an increase in visual alteration resulting in a 
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change in daytime visual resources. The lighting design for the bridge is unknown at this 

time; therefore, the potential for additional contributions to sky glow cannot be determined. 

At a distance of over 12 km from the Project, there will not be any interactions from 

light trespass. 

Given the engineering requirements for suspension bridges to have tall towers, there is no 

mitigation for the effects on visual resources as a result of the George Massey Tunnel 

Replacement Project; therefore, the residual cumulative effect of change in daytime visual 

resources is carried forward. 

25.10.4 Significance Determination for Residual Adverse Cumulative Effects 

A residual cumulative effect is considered significant if in consideration of the severity of the 

visual impact (magnitude), the extent of the visual effect (extent), and the existing 

character of the landscape setting (context), there is a low to moderate overall visible 

change to visual resources that is uncharacteristic within the existing landscape character. 

The significance, likelihood, and level of confidence of the residual cumulative effect are 

summarised in Table 25-21.  

Table 25-21 Summary of Significance Determination of Residual Cumulative 

Effects for Visual Resources 

Residual 
Cumulative 

Effect 

Significance  
(significant/not sign

ificant) 

Likelihood of Residual 
Cumulative Effect 
(likely/unlikely) 

Level of Confidence 
(low/moderate/high) 

Change in daytime 
visual resources 

Not significant Likely High 

Within the RAA, the existing landscape consists of natural areas interspersed with focused 

port facilities, marine traffic operations, and provincial and regional transportation corridors, 

in addition to residential, commercial, and industrial developments. The trend toward 

increasing levels of visual alteration in the RAA as a result of human development will 

continue, with or without the Project and the George Massey Tunnel Replacement Project. 

Either project makes a minor contribution to the change in visual resources within the 

context of the capacity of the landscape to absorb change. The cumulative effect of the 

two projects together is not much greater than the effects of each, given the distance 

between the two projects and the scale of the visual alterations. The significance of the 

cumulative change in daytime visual resources is therefore considered not significant and 

likely to occur.  
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The level of confidence in the residual cumulative effect is high based on the application of 

guidance from the B.C. visual resource management system as a recognised provincial 

standard for visual resource assessment. 

25.11 SUMMARY OF RESIDUAL EFFECTS AND RESIDUAL CUMULATIVE ENVIRONMENTAL EFFECTS 

This section summarises the potential residual effects of the Project and the Project’s 

contribution to potential residual cumulative effects (Table 25-22). 

Table 25-22 Summary of Residual Effects and Residual Cumulative Effects for 
Visual Resources 

 Residual Effects Residual Cumulative Effects 

Residual Effect 
Magnitude, Extent, 

Duration, Reversibility, 

Frequency 

Significance 

Magnitude, Extent, 
Duration, 

Reversibility, 

Frequency 

Significance 

1.  Change in 
daytime visual 

resources 

low, local, long-term, 
partially reversible, and 

continuous  

Not 

significant 

low, local, long-term, 
partially reversible, 

and continuous 

Not 

significant 

2.  Change in 
nighttime visual 

resources  

low, local, long-term, 
partially reversible, and 

continuous 

Not 
Significant 

Not applicable 
Not 
applicable 

25.12 MONITORING AND FOLLOW-UP PROGRAMS 

Monitoring programs will occur before, during, and after construction of the Project, with 

details to be further determined in discussion with regulatory agencies. Section 33.5 

Follow-Up Program describes the RBT2 Follow-Up Program, the purpose of which is to 

verify the accuracy of residual effect predictions and the effectiveness of any measures 

taken to mitigate adverse Project-related effects.  

The objective of the visual resources elements of the Follow-up Program is to verify the 

anticipated change to nighttime visual resources. 

It is anticipated that the lighting at the existing Deltaport Terminal will be converted to 

light-emitting diode (LED) lights, as each luminaire expires, prior to construction of RBT2. 

Given these anticipated changes, a follow-up program, described in Appendix 33-

AProposed Draft Follow-up Program Elements, is proposed to verify the predicted 

effects of this assessment. The follow-up program will include measurement of sky glow 

(measured by sky quality) and light trespass (measured by lux) levels at selected PORs 

within the LAA. Measurements will take place in three periods – six months prior to 

construction, during construction, and during operation. Measurements will be taken during 

weather and lunar conditions representative of worst-case light trespass and sky glow 

conditions, where feasible.  
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26.0 LAND AND WATER USE EFFECTS ASSESSMENT 

This section presents the results of potential Project effects and cumulative effects on land 

and water use in the Project area. The rationale for the selection of land and water use as a 

VC, assessment boundaries, and existing conditions relevant to land and water use are 

described. In addition, assessment findings, including identification of Project-related 

interactions and effects, proposed approaches to mitigation, evaluation of residual Project 

and cumulative effects, and determination of significance are presented.  

This section addresses VC-specific information requirements identified in the EIS Guidelines, 

part 2, section 9.1.7, including: 

 The rural and urban settings likely to be affected by the Project;  

 Federal lands, including submerged lands, and land or water located in the United 

States that may be affected by the Project;  

 The current use of land in the study area; and 

 Current use of all waterways and water bodies that will be directly affected by the 

Project, taken to include uses of waterways adjacent to the Project within PMV 

jurisdiction.  

For subsequent statements in this section pertaining to professional judgement or reliance, 

the names and qualifications of the individuals making that judgement are listed at the 

beginning of Volume 4. 

26.0 Land and Water Use Assessment Highlights: 

 Potential effects on the consistency of land use planning designations, marine 
industrial use, and uses of adjacent protected areas are expected to be fully 

mitigated and these uses would be able to continue during construction and 
operation. 

 An effect on access to Tsawwassen First Nation water lots (community lease 
lands) is expected to be partially mitigated and the residual effect is determined 

to be not significant.  

 The Project is not expected to result in significant residual adverse effects to land 

and water use. 

 The Project is not expected to result in any incremental cumulative effects to land 
and water use. 
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26.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

The assessment of land and water use considers ownership, land use planning, and general 

land and water uses within the vicinity of the Project.  

The Project is located primarily on submerged federal land that is managed by PMV for 

port-related purposes pursuant to the Canada Marine Act. The Project is adjacent to 

provincially designated protected areas, as well as Tsawwassen First Nation (TFN) Lands. 

The Project is also close to residential and agricultural lands, although there is no residential 

land within the local assessment area (LAA) for this assessment (Section 26.3.1).  

This section focuses on general land use and land use planning. The assessment of 

Project-related effects related to specific uses of land and water are included in 

Section 21.0 Marine Commercial Use, Section 24.0 Outdoor Recreation, 

Section 25.0 Visual Resources, and Section 32.2 Current Use of Land and 

Resources for Traditional Purposes. There are specific rights afforded to TFN by the 

Tsawwassen First Nation Final Agreement (TFN et al. 2006) (Final Agreement) in relation to 

the protected areas described in this assessment. While the focus of this assessment is on 

the general uses of land and water, Aboriginal rights associated with specific uses are 

addressed in Section 32.0 Potential or Established Aboriginal and Treaty Rights and 

Related Interests. Section 27.0 Human Health addresses potential influences of noise 

and vibration, changes to viewscapes including light, and air quality on people using land 

and water; such considerations are not considered further in this section.  

Land and water uses in the LAA and regional assessment area (RAA) are regulated through 

federal and provincial legislation, together with the zoning bylaws, land use plans, or other 

regulations enacted further to such legislation. Legislation governing sensitive 

environmental areas and protected area designations are noted here and discussed in VC 

sections where relevant.  

Federal legislation that pertains to land and water use includes the following: 

 Canada Marine Act;  

 Canada Wildlife Act;  

 Fisheries Act; 

 Navigation Protection Act; 

 Species at Risk Act; and 

 Tsawwassen First Nation Final Agreement Act. 
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Provincial legislation that pertains to the land and water use VC includes the following: 

 Agricultural Land Commission Act;  

 Community Charter;  

 Land Act; 

 Local Government Act; and  

 Wildlife Act. 

26.2 SELECTION OF LAND AND WATER USE VALUED COMPONENT 

The selection of land and water use as a VC followed a three-step selection process as set 

out in Section 8.1.2 Selection of Valued Components. Land and water use is considered 

a VC for the following reasons: 

 Several areas that may be affected in and adjacent to the Project area are associated 

with land and water area designations, as established under existing land use plans, 

legislation, and regulation; and 

 Project-related changes may affect adjacent and existing land use and opportunities 

for future land uses as identified in land use planning documents. 

The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project components and activities and VCs, which include construction works and 

activities related to the marine terminal, widened causeway, and expanded tug basin. 

A review of key issues related to the land and water use VC raised in public and regulatory 

consultation included both general issues and specific land and water uses of interest, 

including agriculture. Aboriginal traditional knowledge (ATK), related to the aspects of land 

and water use covered in this assessment, was not available for this assessment. 

A summary of efforts to collect ATK is provided in Section 7.2.1.7 Collection of 

Aboriginal Traditional Knowledge.  

Key interactions between the Project and use of adjacent land and water were considered to 

determine the following: 

 Whether Project-related activities are consistent with existing bylaws and other 

designations (i.e., zoning, protected areas, agriculture, reserves); 

 Effects to land and water use development opportunities in the Project area outside 

of federal land managed by PMV as a result of the Project; and 

 Disturbance to existing or future uses outside of the Project area by Project-related 

activities.  
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26.2.1 Indicators  

Indicators are measurable parameters and provide a means of determining a Project-related 

change to land and water use. The indicators chosen for the land and water use VC and the 

rationale for their selection are presented in Table 26-1. 

Table 26-1 Indicators for Land and Water Use Valued Component 

Indicator Rationale for Selection  

Consistency with land use 

designations 

Inconsistency with land and water use designations in lands 

not managed by PMV will affect the existing land and water 
use planning regime. 

Compatibility with adjacent or 
proximal land use designation 

Project-related construction and operation activities may be 

incompatible with adjacent land use designations and/or land 
and resource use; land use designations are considered 
incompatible if the activities of a land use or future land use 

constrain the activities of another.  

Change in the area of existing land 

use (includes submerged land) 

Use of land in the Project area for Project-related construction 
and operation activities could result in a displacement of an 

existing land use, or change in the availability of land and 
potential foregone development opportunities.  

Disturbance to other uses 
Project-related construction and operation activities could 
result in a disturbance to other land and water uses that alters 

the way in which the use can be carried out.  

26.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries for the assessment of 

the land and water use VC. 

26.3.1 Spatial Boundaries 

The LAA and RAA for the land and water use VC are defined in Table 26-2 and shown in 

Figure 26-1.  

Table 26-2 Spatial Boundary Definitions for Land and Water Use Valued 

Component 

Spatial Boundary Description of Assessment Area 

Local assessment area 

 

Land: A 1-km radius from the eastern end of the Roberts Bank 

causeway.  

Water: The marine area within the Corporation of Delta (Delta), from 
the Canada-U.S.A. border to Canoe Passage, inclusive of the B.C. 
Ferries Terminal.  

Regional assessment 

area 

Land and water within the administrative boundaries of Delta and the 

Tsawwassen First Nation Land. 

Cumulative effects 

assessment area 
Same as the RAA.  
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The LAA was established to encompass the area within which the Project is expected to 

interact with and potentially have an effect on land and water use. In determining LAA 

boundaries, consideration was given to the maximum extent of potential adverse effects on 

land and water use. The LAA consists of an area within a 1-km radius of the eastern end of 

the Roberts Bank causeway, and the marine area within Delta as shown on Figure 26-1. 

The RAA for the land and water use VC was established to provide a regional context for the 

assessment of Project-related effects, and is defined by the administrative boundaries of the 

Corporation of Delta (Delta 2014c). This allows for a consistent assessment and 

compatibility with local government land use designations, and provides the context for 

these and other provincial and federal designations.  

The cumulative effects assessment area is defined as the same as the RAA, as other 

projects and activities outside of the RAA are not anticipated to have residual effects that 

would interact cumulatively with residual effects of the RBT2 Project.  

Technical and administrative boundaries have not been identified for the assessment of 

this VC. 

26.3.2 Temporal Boundaries 

The temporal boundaries used for the assessment of Project-related effects on land and 

water use are the construction and operation phases as described in Section 8.0 Effects 

Assessment Methods. 

26.4 INFORMATION SOURCES 

Information sources for the land and water use VC include federal, provincial, and local 

plans and policies that guide land use planning in the LAA and RAA. Key information sources 

used to define existing conditions for land and water use in the assessment areas are listed 

below: 

 Agricultural plans (Corporation of Delta 2011, TFN 2013); 

 Commercial Research Report (Avison Young Commercial Real Estate 2013); 

 Deltaport Terminal Road and Rail Improvement Project (DTRRIP) Environmental 

Assessment Report (PMV 2012); 

 Deltaport Third Berth Environmental Assessment Report (EAO 2006) 

 Government databases (ILRR 2013, MFLNRO 2014); 

 TFN Industrial Lands Master Plan (TFN and VPA 2004, Parsons Brinckerhoff 2009); 
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 TFN Land Use Plan (AECOM 2009);  

 PMV Land Use Plan (PMV 2014); 

 Municipal and provincial websites (MFLNRO 1991, 1998, 2011, BC MFLNRO 1995, 

TFN 2009, Corporation of Delta 2014a, MCRD 2014); 

 The Corporation of Delta Official Community Plan (OCP) (Corporation of Delta 2014b) 

and other bylaws (Corporation of Delta 1972, 1977); 

 Roberts Bank Terminal 2 Project Description (PMV 2013a); 

 Recovery Strategy for the Northern and Southern Resident Killer Whales 

(DFO 2011); 

 A Living Working River ‒ The Estuary Management Plan for the Fraser River 

(FREMP 2003); 

 The Metro Vancouver Regional Growth Strategy (Metro Vancouver 2011a, Metro 

Vancouver Board 2011); 

 The Tsawwassen First Nation Final Agreement; and 

 PMV-led public and local government consultation. 

26.4.1 Desktop and Field Studies 

In 2012, PMV initiated field and desktop studies to support Project planning and assessment 

as well as future Project management. Building on available information, PMV’s Project team 

conducted research for the land and water use assessment, including the following: 

 Identification of Crown land tenures in the provincial Integrated Land and Resource 

Registry (ILRR 2013) and iMapBC 2.0 (MFLNRO 2014); 

 Review of community planning documents and bylaws (2014);  

 Analysis of information gathered through PMV’s public and stakeholder consultation 

process (2014); and  

 Review of aerial photography (2014).  

A site visit was conducted to confirm current use in the upland portion of the LAA and the 

surrounding area. Representative areas were selected within the LAA and at each point 

digital photographs were taken and the current use of the land was recorded. Land uses 

were compared to aerial photographs and the approved land use designated under Delta’s 

OCP (Corporation of Delta 2014b) and the TFN Land Use Plan (AECOM 2009). All uses were 

confirmed as consistent with approved land use designations.  
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A spatial analysis was undertaken to identify the overlap between the Project area, OCP and 

zoning designations, and Crown tenures under the Land Act. Data, collected from the 

provincial land and resource data warehouse, PMV, and government ministries, 

were incorporated into geographic information system analyses for geospatial 

representation in figures. 

26.5 EXISTING CONDITIONS 

This section describes the existing conditions of land and water use, as well as the 

surrounding environment and factors influencing such use. It provides an overview of the 

RAA and more detailed information on land ownership, land use planning, and land use 

within the LAA. The descriptions below address terrestrial land, submerged land, and water. 

The land and water use VC has been affected by other projects and activities that have been 

carried out, as summarised in Section 3.4 Projects and Activities Contributing to 

Existing Conditions and Expected Conditions. 

26.5.1 Overview of Regional Assessment Area  

The proposed Project is an expansion to existing marine terminal land use at Roberts Bank. 

The Project area is located primarily on submerged federal land that is managed by PMV 

and partially on provincial Crown land. The existing terminal is designated as Port Terminal 

under PMV’s Updated Land Use Plan. The existing terminal is also designated as marine 

terminal (or industrial) by local government. The main port activities at the marine terminal 

are approximately 5.5 km from adjacent agricultural and industrial upland uses.  

Port Metro Vancouver manages the federal land and land under water in the approximately 

1,900 m-wide corridor extending southwestward from land to the Canada-U.S.A. border 

(with the exception of small areas of provincial land), which contains the existing 

transportation infrastructure and Roberts Bank terminals (Figure 26-2). Under the Canada 

Marine Act, port authorities are authorised to utilise federal lands under their management 

for port activities related to shipping, navigation, and the transportation of passengers and 

goods, as specified in their letters patent. Port Metro Vancouver has navigational jurisdiction 

on federal and provincial Crown land throughout the LAA and RAA (Figure 26-2).  

The TFN community is located adjacent to Roberts Bank, spanning the shoreline from 

south of the Tsawwassen B.C. Ferries Terminal to north of the Roberts Bank causeway 

(Figure 26-2) (Refer to Section 3.3.1 Geographical Setting, Local and Aboriginal 

Communities and Section 32.0 Potential or Established Aboriginal and Treaty 
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Rights and Related Interests for more information). The TFN Final Agreement identifies 

662 ha of land as TFN Lands. Tsawwassen First Nation owns and has law-making authority 

over these lands, and also owns the sub-surface resources. In addition, TFN has a right 

of refusal for 80 years after the Final Agreement takes effect to purchase approximately 

278 ha of land north of TFN Lands, known as the Brunswick Point Right of Refusal lands 

(provincial Crown ownership) (Figure 26-2). Tsawwassen First Nation may exercise this 

right if the current lessees choose not to buy the land or decide to sell the land later. The 

Brunswick Point lands are located within the Agricultural Land Reserve (ALR).  

The 57.3-ha Musqueam Indian Reserve (IR) No. 4 is located approximately 1.4 km to the 

north of the Roberts Bank causeway (Figure 26-2). Information on IRs and First Nation 

treaty lands is provided in Section 32.0 Potential or Established Aboriginal and Treaty 

Rights and Related Interests.  

The remainder of land within the RAA, as shown on Figure 26-2, is privately held, and is 

within provincial, municipal, and regional government jurisdiction.  

The land use profile for Delta includes agricultural lands (46% of the municipality’s land 

base), Burns Bog (17%), single-family residential uses (11%), industry and port and 

terminal use (9%), as well as parks, regional parks, and open area (10%) (Corporation of 

Delta 2014b). Details on Delta’s community profile, including statistics, are provided in 

Section 18.4 Population. The land use profile for TFN Lands includes agricultural, 

industrial, and infrastructure uses within the LAA, and a full range of uses within the 

remainder of the area, as shown in Figure 26-8 for the planning designations.  

26.5.2 Local Assessment Area Land Ownership and Jurisdiction 

The upland portion of the LAA is approximately 160.8 ha, of which the majority is owned by 

TFN (111 ha). The northwest corner of the LAA overlaps with a portion of the provincially 

held Brunswick Point lands (25 ha). Deltaport Way, which traverses the LAA, is a 

provincially dedicated highway. The remaining land is privately held, with the exception of 

lands held by the municipality and the Province for transportation (see Option Lands below). 

Land ownership in the LAA is summarised in Table 26-3. 

Parcels of land referred to as the Option Lands are located within the upland portion of the 

LAA (Figure 26-2). Option Lands are properties along Deltaport Way corridor that were 

previously expropriated by the Province of B.C. (in the mid-1960s) and then sold back 

(in 1999) to local farmers subject to Options to Purchase in favour of the British Columbia 
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Railway Company (BCR). The options were negotiated in anticipation of future expansion of 

railway operations, and extend 60 m immediately south of and parallel to the existing right-

of-way (ROW) between 27B Street and Arthur Drive (PMV 2012). 

In 2008, the Agricultural Land Commission (ALC) approved the BCR acquisition of a portion 

of the Option Lands to create a new rail ROW for DTRRIP (PMV 2012). The ALC’s approval 

was subject to two conditions: a plan showing the area to be dedicated as railway ROW and 

the ability for farmers to continue farming-related activities until rail construction has been 

approved and the land is needed for construction. The Project includes a 450-m rail tie-in of 

a lead track from the causeway to the existing BCR rail network within this ROW.  

Within the marine component of the LAA, an area of approximately 6,025 1  ha, 

approximately 1,360 ha is federal Crown land managed by PMV. The federal Crown has sole 

jurisdiction to regulate the use of federal lands. British Columbia Railway owns 48.2 ha of 

land, and 0.36 ha of land is privately held. The remaining area is submerged lands owned 

by the provincial Crown. Port Metro Vancouver has navigational jurisdiction over both 

federal and provincial marine areas.  

Approximately 117 ha of the Project area will be constructed on federal lands managed by 

PMV. Another 45 ha of the Project will be constructed on submerged provincial Crown land, 

and the expanded causeway will be built partly on existing federal Crown land. Port Metro 

Vancouver has expressed an interest to the Province of B.C. to access and acquire suitable 

tenure to provincial Crown lands required for the Project, and discussions are ongoing. The 

Province transferred the right to use the submerged provincial Crown lands required for the 

intermediate transfer pit (ITP) to the federal government, by Order in Council (OIC) issued 

in 1981 (OIC 839).  

Approximately 2 ha of land owned by BCR will also be required for the construction of an 

overpass and widening of the causeway. Port Metro Vancouver intends to negotiate an 

agreement with BCR for the transfer or use of these lands.  

                                          
1  Note that this number accounts for overlapping tenures of ownership and areas are not double-counted. 
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Table 26-3 Summary of Land Ownership in the Local Assessment Area 

Ownership and Jurisdiction 

 Upland Area Marine Area 

Federal Ownership 

Crown Federal 0.38 1,359.68 

Provincial Ownership 

Crown Provincial  5.48 4,617.02 

Crown Provincial – TFN, Brunswick Point 
Rights of Refusal Lands 

24.45  

BCR ROW 3.04 48.19 

BCR Option Lands 5.17 -- 

Other Ownership 

TFN Lands 110.54 -- 

Private 12.86 0.36 

TOTAL AREA OF LAA: 161.92 6,025.25 

26.5.3 Land Use Planning  

Federal, provincial, local government, and First Nation community plans and strategies 

direct the existing and future uses of land and water within the LAA. The PMV Land Use Plan 

is applicable to the lands it manages. Provincial, Corporation of Delta, and TFN plans for 

other lands in the LAA are described in the following sections. The regional context for each 

plan or strategy is provided, followed by a description of the designations within the LAA. 

26.5.3.1 Port Metro Vancouver Land Use Plan 

In 2014 PMV updated its 2010 Consolidated Land Use Plan. The updated PMV Land Use Plan 

articulates PMV’s policies on land use and development, and identifies the types of uses 

appropriate on land and water for the lands it manages, in accordance with port-related 

uses as permitted by the Canada Marine Act.  

Policy directions in the PMV Land Use Plan relevant to the Project include the intensification 

of use and development of port lands within the existing land base; considering the creation 

of new land for future port uses; considering the impacts intensified use may have on 

adjacent communities, transportation networks, and the environment; and the management 

of new port development to create synergies and efficiencies between adjacent activities 

and uses (PMV 2014). 
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A portion of the proposed Project area is within Planning Area (PA) 6 in the Land Use Plan 

(PMV 2013a) (Figure 26-3). The majority of this area is designated as Port Terminal, which 

includes uses such as deep-sea and marine terminals designed to handle a variety of 

commodities, as well as cruise ship passengers. Activities that support shipping, 

transportation, and the handling of goods, such as intermodal yards and marine support 

services, are also included.  

The Land Use Plan also identifies a Special Study Area designation for the eastern portion of 

the federal lands in PA 6 (Figure 26-3). Special Study Areas require additional study, 

consultation, and planning to determine their future use and current use remains unchanged 

until further analysis is completed. Further to a 2004 Memorandum of Agreement between 

TFN and PMV, the Special Study Areas will be transferred, assigned, or subleased to TFN 

(TFN and VPA 2004).  

26.5.3.2 Protected Areas 

Within the geographical setting of the Fraser River estuary, ecological values and demands 

for industrial and port-related activities have been accommodated through the recognition 

and designation of a number of protected areas. Within the RAA, protected areas include the 

Alaksen National Wildlife Area (NWA), Boundary Bay, South Arm Marshes and Roberts Bank 

Wildlife Management Areas (WMA), and protected areas designated within Delta’s OCP, as 

shown in Figure 26-4. Portions of the LAA and RAA also fall within southern resident killer 

whale critical habitat (see Section 14.0 Marine Mammals for more information). 

Important Bird Area sites relevant to the Project are discussed in Section 15.0 Coastal 

Birds. 

The Alaksen NWA is protected under the Canada Wildlife Act and Wildlife Area Regulations. 

Wildlife management areas may be designated under section 4(2) of the B.C. Wildlife Act. 

The conservation and management of fish, wildlife, and their habitats is the priority in a 

WMA; however, other compatible land uses may also be accommodated.  

The Roberts Bank WMA is partially located within the LAA. The purpose of the WMA is to 

facilitate management of critical habitat for fish, waterfowl, shorebirds, raptors, and other 

species. The WMA includes sand and mud flats, eelgrass, salt marshes, estuarine marshes 

with sedge, cattails and bulrush, and deeper tidal waters.  

Protected areas and parks are also identified in the Delta OCP (both regional and municipal) 

(Corporation of Delta 2014b). 
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26.5.3.3 Agricultural Land Reserve 

The Agricultural Land Reserve is land protected for agricultural use under the Agricultural 

Land Commission Act. Farming is recognised as the priority use and non-agricultural uses 

are controlled (ALC 2014). Agricultural land use within the RAA is shown in Figure 26-5. In 

2010, of the 18,017 ha of total land area in Delta, 9,386 ha or 52% is within the ALR (Metro 

Vancouver 2011b). Local and regional governments, as well as other provincial agencies, 

are expected to plan in accordance with the provincial policy of preserving agricultural land. 

Application must be made to the Agricultural Land Commission for exclusion of land from 

the ALR and permission for non-farm uses. 

Approximately 105 ha of ALR land fall within the LAA, including 54 ha within TFN Lands and 

51 ha within the Corporation of Delta. 

26.5.3.4 Metro Vancouver Regional Growth Strategy  

The Regional Growth Strategy, Metro Vancouver 2040 Shaping Our Future focuses on land 

use policies to guide the future development of the region and support the efficient 

provision of transportation, regional infrastructure, and community services (Metro 

Vancouver Board 2011). Figure 26-6 illustrates the regional land use designations 

identified in the Regional Growth Strategy.  

The Regional Growth Strategy identifies 26 Urban Centres for which it sets population and 

employment targets and provides guidelines on land use and transportation characteristics. 

Industrial land use is promoted and protected under Metro Vancouver’s Regional Growth 

Strategy through supportive planning policies and a comprehensive research program 

(Metro Vancouver Board 2011). 

Within the RAA, Ladner, TFN Lands south of Deltaport Way, North Delta, and Tsawwassen 

are designated as General Urban in the Regional Growth Strategy, and future development 

outside of these areas is constrained by an Urban Containment Boundary. There are no 

urban designations in the LAA. 

Within the LAA, the main Regional Growth Strategy designations outside of federal lands are 

industrial and agricultural. The B.C. Ferries Terminal, lands to the south of Deltaport Way 

within TFN Lands and the B.C. Ferries causeway (Highway 17) are designated as Industrial 

(Metro Vancouver 2011a). Industrial areas are primarily intended for heavy and light 

industrial activities, and appropriate accessory uses. 
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The upland areas within the LAA north and east of Deltaport Way are designated 

Agricultural (Metro Vancouver 2011a). Agricultural areas are intended primarily for 

agricultural uses, facilities, and supporting services with an emphasis on food production 

where appropriate. These areas reinforce provincial and local objectives to protect the 

agricultural land base of the region.  

Portions of the Roberts Bank causeway, the B.C. Ferries causeway, and lands paralleling the 

foreshore on TFN Lands are designated as Conservation and Recreation in the Regional 

Growth Strategy. These designations reflect Fisheries and Ocean Canada’s (DFO’s) guidance 

regarding suitability for fish habitat, and correspondingly the area along the south causeway 

was created as protected habitat by PMV, as per DFO’s authorisation requirements for the 

Deltaport Third Berth project.  

Other marine water areas within the LAA are not designated in the Regional Growth 

Strategy. 

26.5.3.5 Tsawwassen First Nation Land Use Plan 

As part of TFN’s Final Agreement, a TFN Land Use Plan (UMA/AECOM, 2009) was prepared 

to support TFN’s mandate to manage the development of their treaty lands. A detailed land 

use planning process started in 2007, and included research, analysis and consultation. The 

resulting plan identified industrial, commercial, agricultural, residential and other land uses, 

and was approved by TFN government in 2009. The existing or proposed land uses on TFN 

Lands include the TFN industrial (135 ha) area and the mixed use / commercial (71 ha) area 

(Figure 26-8). To support the Plan, the TFN Land Use Planning and Development Act was 

passed, and a Zoning Regulation was enacted. The Industrial Lands and Commercial Lands 

are within a designated Development Permit area under the TFN Development Permit Area 

Regulation. Tsawwassen First Nation also adopted an Industrial Lands Master Plan (Parsons 

Brinckerhoff 2009), that evaluated a range of possible industrial activities for the Industrial 

Lands (TFN 2015). 

Tsawwassen First Nation Lands within the LAA are designated under the TFN Land Use Plan 

for agricultural, industrial, and infrastructure uses, as shown in Figure 26-8. 

Comprehensive mixed use and comprehensive commercial (shopping centre) districts are 

included within the RAA. They permit the following uses: cinema, commercial service, 

cultural facility, eating and drinking establishment, financial institution, gasoline service 

station, health care services, hotel, congregate living residence, liquor store, pharmacy, 
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retail, grocery, warehouse, veterinarian clinic, and spa. The Tsawwassen Mills 

shopping centre by Ivanhoe Cambridge is currently under development at Highway 17 and 

52nd Street, with a scheduled opening date of Spring 2016. The development is single storey 

with 1.2 million ft2 (111, 484 m2) of retail space. A second retail project, Tsawwassen 

Commons (550,000 ft2; 51,097 m2) is a power centre shopping facility being developed by 

the Property Development Group, and is scheduled to open at the same time as 

Tsawwassen Mills (TFN 2015).  

26.5.3.6 Tsawwassen First Nation Industrial Lands Master Plan 

The TFN Industrial Lands Master Plan provides additional guidance related to the 

development of the industrial lands designated in the Land Use Plan. A portion of TFN’s 

industrial lands are located within the LAA (Figure 26-7) and are zoned for a wide range of 

suitable industrial land uses under TFN’s current zoning regulation (TFN 2009).  

The purpose of the Industrial Lands designation is to accommodate industrial uses that 

support port-related activities and other types of industrial development. The following light 

and heavy industrial uses are allowed: freight and distribution outlets, gasoline service 

station, manufacturing and processing, marine transportation stuffing and destuffing 

facilities, modular container storage, storage of bulk fuel, chemical and other petroleum 

products, and warehousing (TFN 2015).  

As a complement to TFN’s land use planning, an environmental assessment of the TFN 

Industrial Lands was completed (TERA Planning et al, 2010). The purpose was to identify 

the environmental effects of the construction and operations of industrial activities in the 

Industrial Lands, and submit an environmental management plan to avoid, mitigate or 

compensate for any negative effects. This was prepared to satisfy TFN requirements as well 

as those of screening level assessment under the former Canadian Environmental 

Assessment Act.  

Management of the potential effects of the site development will be conducted through an 

erosion and sediment control plan, re-vegetation, an environmental management plan 

specific to the placement of fill, an Integrated Rainwater Management Plan (Urban Systems, 

December 2013), a Wildlife Management Plan and a Fish and Fish Habitat Management 

Plan. Tsawwassen First Nation has established guidelines to confine industrial traffic to 

Deltaport Way. Further, a Traffic Management Plan will be required of any developer of any 

parcel of the Industrial Lands (TFN 2015). 
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26.5.3.7 Tsawwassen First Nation Agricultural Plan 

Tsawwassen First Nation’s Agricultural Plan provides a framework and roadmap 

for executing its vision regarding management of agricultural land resources (TFN 

2013). Tsawwassen First Nation has 217 ha of agricultural land, of which approximately 

54 ha is located within the LAA, and the remainder in the RAA (Figure 26-5). The plan 

aims to protect the productive agricultural land base by ensuring transportation and access 

routes do not interfere with farmland and that farmers have access to their fields with heavy 

equipment. Lands designated Agricultural are within the ALR. 

26.5.3.8 Delta Official Community Plan and Regional Context Statement 

The Corporation of Delta OCP (Corporation of Delta 2014b), authorised under the Local 

Government Act, sets out land use policies and directions for land use within the 

municipality, and provides land use designations to guide development. The OCP was first 

adopted in 1986, with subsequent revisions in 2005, 2009, and 2011 (Bylaw No. 3950, 

1985). The OCP contains municipal-wide policies, as well as area plans for the communities 

of North Delta, Ladner, East Ladner, Tsawwassen, and Riverside, none of which are within 

the LAA.  

The OCP contains policies that support a vibrant industrial sector, as well as the quality of 

industrial uses and areas. The OCP policies are also intended to preserve and enhance 

Delta’s waterfront and water-related industries. Section 2.3.31 of the OCP states that Delta 

will liaise with PMV to determine possible impacts of port services expansion on municipal 

services, including roads, policing, water, and fire protection. Section 2.3.32 of the OCP 

stipulates that Delta will work with PMV and other stakeholders to ensure future needs for 

water-dependent private industries are met (Corporation of Delta 2014b). 

The OCP designation of the Roberts Bank terminals (located on federal land) is consistent 

with the PMV Land Use Plan. The B.C. Ferries Terminal and associated causeways are 

designated in the OCP as Transportation Terminal (Figure 26-8) (Corporation of Delta 

2014b). This designation is intended for properties where passengers and freight are 

transferred between ground transportation and marine or air transportation. Marine areas 

adjacent to the Transportation Terminal areas are designated as Water2. Permitted uses 

comprise marine transportation, conservation, recreation, and fishing. 

                                          
2  The Water designation is defined as land and the surface water located between the municipal boundary and 

the high-water mark, except where the designation of adjacent land above the high-water mark has been 

extended over the water. 
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The upland component of the LAA is designated as Agricultural within the OCP 

(Figure 26-8). This designation is intended for general and intensive agricultural uses, plus 

customarily ancillary uses.  

An OCP is required to be consistent with a regional growth strategy. Delta’s Regional 

Context Statement demonstrates how the OCP is consistent with the Regional Growth 

Strategy, and advises how the OCP will be amended to bring it into alignment in areas 

where it is not. The Regional Context Statement has been accepted by the Metro Vancouver 

Board (Corporation of Delta 2014b). 

26.5.3.9 Delta Land Use Zoning Bylaw 2750 

Delta’s Zoning Bylaw No. 2750, 1977, (Corporation of Delta 1977) sets out the permitted 

uses on each lot and the conditions under which the lot can be used or buildings can be 

constructed (Corporation of Delta 1977). Amendments to this zoning bylaw must conform 

with the land use designations and policies of the OCP. 

Roberts Bank terminals (located on federal lands), B.C. Ferries Terminal, their land accesses 

(Deltaport Way and Highway 17), and immediately adjacent water areas are zoned for 

industrial use under the Marine Terminal (I4) zoning designation. Permitted uses include 

marine transportation, loading and unloading facilities, ferry terminal, and outside storage 

of shipping containers. A series of utility ROWs for electric power lines are also zoned 

Industrial (I4). The remainder of the water areas are not zoned (Corporation of Delta 1977). 

The upland portion of the LAA is zoned for agricultural use. Permitted uses include farming, 

breeding pets, and kennels (Corporation of Delta 1977). 

26.5.3.10 Delta Agricultural Plan  

Delta’s Agricultural Plan augments policies contained in the OCP and contains strategies to 

assist in pursuing the long-term viability of farming in the community (Corporation of Delta 

2011). Section 5.2.2 of the Agricultural Plan (Action Area 7) recommends monitoring how 

major projects (such as the Project) affect farm access in relation to the design, 

construction, and management of the transportation system for agricultural requirements.  
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26.5.4 Land and Water Use  

Within Delta, land uses include agricultural lands (46% of the municipality’s land base), 

Burns Bog (17%), single-family residential uses (11%), parks, regional parks, and open 

area (10%), as well as industry and port and terminal use (9%) (Corporation of Delta 

2014b). Details on Delta’s community profile, including statistics, are provided in 

Section 18.0 Social and Economic Setting. 

This section provides a summary of current land (including submerged land) and water use 

in the LAA for those uses that are not included in VC-specific descriptions of existing 

conditions in other sections of the EIS, as noted below. Land and water uses within the LAA 

reflect the land use planning designations described in Section 26.5.2. These uses 

specifically pertain to port and marine-related use, protected areas, community lease lands, 

agricultural use, and other tenured uses, noting the following in relation to EIS Guidelines 

requirements: 

 Marine-based tourism operators are considered in Section 21.0 Marine 

Commercial Use;  

 Commercial, recreational, and Aboriginal fisheries are considered in Section 16.0 

Ongoing Productivity of Commercial, Recreational, and Aboriginal Fisheries; 

 Hunting, recreational fishing, and use of seasonal cabins are considered in 

Section 24.0 Outdoor Recreation; 

 Gathering of foods or other materials for traditional purposes is assessed in 

Section 32.2 Current Use of Land and Resources for Traditional Purposes; 

and 

 There are no trapping or guide-outfitting tenures applicable to the LAA (and RAA), 

nor have any permanent, seasonal, or temporary residences or camps been 

identified. 

26.5.4.1 Provincial Crown Land Tenures 

Provincial Crown land is allocated and managed through a variety of tenures for specific 

uses. Tenures are summarised in Table 26-4 and presented in Figure 26-9.  
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There are provincial Crown land tenures for the entire marine portion of the LAA. Active 

tenures include utility ROWs, two community leases to TFN for water lots located southeast 

of the Project area, and an Oil and Gas Permit3. The Oil and Gas Permit covers the entirety 

of the LAA. There is also an Environment Conservation and Recreation Reserve (for the 

Roberts Bank WMA), and a Miscellaneous Land Use Reserve/Notation (a recognition of 

interest by the Province that will be considered prior to any allocation) that encompasses 

the marine portion of the LAA. Provincial land tenures within the upland portion of the LAA 

include institutional, utility, and transportation ROWs and a portion of the Brunswick Point 

lands (which are contained within the ALR).  

                                          
3  Under the Petroleum and Natural Gas Act, the holder of an Oil and Gas permit has the exclusive right to apply 

to do exploratory drilling for petroleum, natural gas or both on land owned by the government and within the 

boundaries of the location of the permit. The Oil and Gas Permit within the LAA is identified as a Class D 

permit, which is issued when more than three quarters of the area is continually covered by water (PNG Act 

Section 42(3)). A Class D Permit must not be renewed more than seven times except on the authorisation of 

the minister and in accordance with the rentals, terms, and conditions the minister may impose 

(Section 47(5)). 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 26-19 

Table 26-4 Summary of Provincial Crown Land Tenures within the Local Assessment Area 

ILRR Interest 
Identifier 

Interest Type Interest Holder Description 

Total 

Area 
(ha) 

Area in 

LAA 
(ha) 

% of 

Interest 
in LAA 

MARINE AREA 

1634902 
Community 
Lease 

TFN Interest 
Holders 

Water lot located to the southeast the existing 
Deltaport Terminal 

469.6 468 99.7% 

1634880 
Community 
Lease 

TFN Interest 
Holders 

Water lot located to the southeast of the B.C. 
Ferries Terminal 

117.1 116 99.1% 

171792 

Environment, 
Conservation, 

and Recreation 
Reserve/Notation 

MFLNRO 

Fish and wildlife management in areas located 
1) northwest of Roberts Bank terminals; 2) in 
between the Roberts Bank terminals and B.C. 

Ferries Terminal; 3) between the B.C. Ferries 
Terminal and the Tsawwassen shoreline 
immediately north of the Canada-U.S.A. 
border 

8,710.8 2411 27.7% 

176110 
Miscellaneous 
Land Uses 

Reserve/Notation 

MFLNRO 
Includes Boundary Bay and land covered by 

water to east of Delta4 
35,383.3 5,964 16.9% 

1455804 Utility ROW BC Hydro 
Water lot located to the northwest of Roberts 

Bank terminals 
3,338.8 635 19.0% 

190545 Utility ROW BC Hydro 
Water lot located to the northwest of Roberts 

Bank terminals 
1,663.2 92 5.5% 

1455052 Utility ROW BC Hydro 
Water lots located to the immediate northwest 
of the B.C. Ferries Terminal 

13,528 329 2.4% 

190935 Utility ROW BC Hydro 

Water lot located to the west of the B.C. 
Ferries Terminal, to the southeast of the B.C. 

Ferries Terminal, and west of the Tsawwassen 
shoreline 

4,080.7 59 1.4% 

1406417 Utility ROW BC Hydro 

Water lot located to the southeast of the B.C. 
Ferries Terminal and adjacent to the 
Tsawwassen shoreline immediately north of 

the Canada-U.S.A. border 

18.4 18 97.8% 

                                          
4  Legal description: Surveyed and unsurveyed foreshore or land covered by water being part of the bed of Boundary and Semiahmoo Bays. 
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ILRR Interest 

Identifier 
Interest Type Interest Holder Description 

Total 

Area 
(ha) 

Area in 

LAA 
(ha) 

% of 

Interest 
in LAA 

773578 
Oil and Gas 
Permit (2006, no 

expiry) 

Conoco Phillips 
Canada Limited 
and True Oil and 

Gas Ltd. 

Permit covers the majority of the marine 
portion and the entire upland portion of the 

LAA 

21,988 6,189 28.1% 

2260915 

Wildlife 

Management 
Designation 

The Province of 
B.C. 

Wildlife management area located to the 
northwest of Roberts Bank terminals, in 

between Roberts Bank terminals and the B.C. 
Ferries Terminal, and between the B.C. Ferries 
Terminal and the Tsawwassen shoreline 

immediately north of the Canada-U.S.A. 
border 

8,109.6 2,048 25.3% 

LAND 

190308 
Institutional 
ROW 

Corporation of 
Delta 

Land lot running along the Delta-Ladner 

shoreline from south of Roberts Bank Way 
northwest to the southernmost channel of the 

Fraser River main arm 

14.2 5.2 36.6% 

197217 Utility ROW BC Hydro 
Land lot running adjacent to the north of 

Roberts Bank Way eastward of the waterfront 
0.5 0.5 100% 

3015204 
Agriculture 

Inventory 
MFLNRO Land lot located northwest of Deltaport Way 1.6 0.4 25% 

3015206 
Agriculture 

Inventory 
MFLNRO Land lot located northwest of Deltaport Way 1.7 0.8 47.1% 

3015208 
Agriculture 

Inventory 
MFLNRO Land lot located northwest of Deltaport Way 1.6 1.1 68.8% 

3015210 
Agriculture 

Inventory 
MFLNRO Land lot located northwest of Deltaport Way 1.6 1.4 87.5% 

3015248 
Agriculture 
Inventory 

MFLNRO Land lot located northwest of Deltaport Way 1.4 1.4 100% 

3015260 
Agriculture 

Inventory 
MFLNRO Land lot located northwest of Deltaport Way 24.2 18.7 77.4% 

1454438 
Agriculture 

Inventory 
MFLNRO Land lot located northwest of Deltaport Way 287.7 33.6 11.7% 
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26.5.4.2 Protected Areas  

The Roberts Bank WMA is partially located within the LAA (Figure 26-4). Wildlife viewing, 

licensed waterfowl hunting, and commercial, recreational, and Aboriginal fisheries take place 

in the WMA.  

Refer to Section 24.0 Outdoor Recreation for information on protected areas such as 

parks outside of the LAA and for recreational use in non-designated areas. 

26.5.4.3 Agricultural Use 

Within the LAA, agricultural land uses are located on the north side of Deltaport Way 

(Figure 26-5). The majority of the land within Delta is actively farmed for cultivated field 

crops (vegetables, grains and cereals, and forage and pasture) (B.C. Ministry of Agriculture 

2010). A small portion of land near the 41B St. overpass is not farmed; however, it is 

considered to have potential for farming (Ibid). Livestock uses or greenhouses were not 

identified in the LAA. 

26.5.4.4 Community Lease Lands 

Two water lots tenured to TFN by the Province under community leases are located within 

the marine portion of the LAA. Appendix F-2 of the TFN Final Agreement states that TFN 

may use and occupy the areas only for recreational and other community uses that are not 

carried out for a business or commercial purpose. Industrial and commercial uses or other 

activities for the purpose of generating revenues and profits are prohibited in these areas. 

For the purposes of this assessment, potential effects to designated uses within the 

community lease lands are assessed in this section. The actual uses, which are considered 

to be current use for traditional purposes and cultural uses by Aboriginal peoples, are 

assessed in Section 32.2 Current Use of Land and Resources for Traditional 

Purposes.  

26.5.4.5 Port and Marine-related Use and Industrial Use 

Within the RAA, Delta has 1,475 ha of industrially zoned and designated land, 859 ha of 

which are occupied. Delta’s industrial land market is limited in its supply of quality product 

available for purchase, and large lease opportunities are limited. The vacancy rate of 

industrial land in Delta has declined to 6.9% in spring 2013 (from 7.5% in spring 2012) 

(Avison Young 2013).  
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Industrial use within the marine portion of the LAA includes the Roberts Bank terminals and 

B.C. Ferries Terminal.  

Within the upland portion of the LAA, TFN is constructing the Gateway Logistics Center on 

16 ha acres of the Nation’s 55-ha block of industrial land that is located immediately south 

of Deltaport Way. Servicing to a portion of the Industrial Lands was completed in 2011, 

through a federal-provincial partnership. To date, several industrial parcels are subject to 

agreements to lease and are being prepared for development (servicing, pre-loading, etc.) 

including a card-lock facility, and two logistics facilities that can accommodate approx. 

1.3 million ft2 (120,774 m2) of warehouse space (TFN 2015) and a container examination 

facility. 

An assessment of Marine Commercial Use is provided in Section 21.0, and additional 

information on the existing port facilities and port capacity is provided in Section 3.4 

Projects and Activities Contributing to Existing Conditions and Expected 

Conditions.  

26.5.4.6 Other Tenured Uses 

Two BC Hydro utility rights-of-way (ROWs) are located within the marine component of the 

LAA. These power line ROWs are areas where BC Hydro retains certain rights along a 

specific route to install, replace, maintain, and access works related to their electrical 

delivery system, and may also be reserved for the placement of future lines. Landowners 

(including private property owners, Aboriginal groups, and the provincial and federal Crown) 

retain rights to use these ROW areas for activities that do not threaten or interfere with the 

utilities’ infrastructure, cause a hazard, or interfere with the rights granted to BC Hydro. 

26.5.5 Expected Conditions  

Specific projects and activities that are anticipated to be completed by the time of 

commencement of the Project are described in Section 3.4 Projects and Activities 

Contributing to Existing Conditions and Expected Conditions, and in Appendix 3-A 

Descriptions of Projects and Activities Contributing to Existing Conditions and 

Expected Conditions.  

Based on the review of the projects and activities, all of the projects that have a similar use 

to those in the LAA are within the context and timeframe of existing planning documents. 

There is no information to suggest that the major land use designations will change, other 
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than possible unanticipated adjustments. The projects are indicative of planned land uses 

and trends, as well as a densification of the use within the designated areas. Expected 

conditions relevant to the assessment of land and water use are not anticipated to be 

different from the existing conditions described in the previous section. 

26.6 FUTURE CONDITIONS WITH THE PROJECT – POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on land and 

water use in relation to the indicators listed in Table 26-1. 

Potential effects associated with the identified Project-VC interactions were identified in 

accordance with the EIS Guidelines; review of the PMV Land Use Plan, review of PMV 

consultation documentation, and experience from projects that have been carried out (see 

information sources in Section 26.4). Potential Project-related effects were identified 

through the consideration of effects to a specific land use.  

Potential interactions between Project components and activities and land and water use 

during the construction and operation of Project components were considered. Project-VC 

interactions and potential effects will occur at the overall Project phase level (construction 

phase and operation phase), rather than with specific Project activities, as listed in 

Appendix 8-B.  

The spatial area of interaction between Project construction activities and land and water 

uses is considered to be the Project area, as defined in Section 4.0 Project Description, 

as well as an area of construction-phase activity. The area of construction activity includes a 

100-m buffer around all Project components, including areas to be dredged. Construction 

activity also includes the approach and departure of vessels carrying construction materials 

and equipment to and within the site. 

Potential effects include the following: 

 Inconsistency of the Project with planning designations in the Project area; 

 Incompatibility of the Project with adjacent or proximal land use designations such 

that the activities of the Project constrain the activities within another land and water 

use designation; 

 Direct displacement of a land use (loss of area); and 
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 Disturbance to a land use due to Project-related construction and operation 

activities, resulting in an indirect effect to a land use, such as –  

▫ Delay in a land use activity, 

▫ Temporary displacement that does not halt a water use activity, such as a 

navigational conflict that causes a change in course or direction to avoid vessel 

traffic, or 

▫ Change in access to the land use activity.  

A preliminary evaluation of the potential effects on land and water use is provided in Table 

26-5 below. An interaction anticipated to result in no effect, or a negligible (undetectable or 

unmeasurable) effect, is not carried forward for assessment.  
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Table 26-5 Identification of Potential Project Interactions with Land and Water Use 

Project 

Component 

Project 

Works and 
Activities 

Potential Effect 

Rating 

(Negligible, 
Minor, 

Moderate, 
High) 

Nature of Interaction and Effect, and Rationale for Effects Rating 

All Project 
Components  

Construction 

Phase 
Works and 

Activities 

Minor to 

moderate 

Portion of the Project area located on submerged provincial Crown land (western 

portion of marine terminal, shown in Figure 26-2 is not consistent with planning 
designations in Project area.  

Negligible 

Conflict of the Project with adjacent or proximal land use designations and/or 

constrained land and resource use – effect is negligible as agricultural uses have co-
existed with Roberts Bank terminals since their inception; existing marine terminals 
and industrial activity are proximal to the Roberts Bank WMA and Project location; 
activities are therefore not considered an incompatible adjacent land use. 

Negligible 

Disturbance from construction activity to tenured uses related to electric transmission 

cables ‒ negligible effect; electric transmission cables are on the ocean floor and will 

not be affected by marine vessels or dredging (RBT2 Technical Data Report: Dredging 
Studies – Dispersion Modelling (Hemmera 2014)).  

Minor to 

moderate 

Disturbance to marine-related industrial uses. Effect considered minor to moderate 

due to potential navigational conflicts related to construction activity.  

Minor to 
moderate 

Disturbance to uses in protected areas. Effect considered minor to moderate due to 
potential interactions with construction vessel activity. 

Minor to 

moderate 

Changes in access to community lease lands. Effect considered minor to moderate due 

to potential interactions with construction vessel activity. 

All Project 
Components 

Operations 

Phase 
Works and 

Activities 

Negligible 

Disturbance to other uses in protected areas and the community lease lands due to 

operation activity. During operation, Project-related marine vessel traffic will follow 
arrival and departure routes as shown in Figure 2-26. Other vessels will use 
established shipping lanes and follow the vessel traffic management system (described 

in Section 26.7.1). The protected areas and community lease areas are currently 
operating within the context of the port activities and established vessel activity and 
are not anticipated to be affected by the Project-related vessels. 

Negligible 
Disturbance to marine-related industrial uses due to operation activity. See rationale 

for industrial uses in Section 26.7.1. 
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26.6.1 Rationale for Negligible Effect – Disturbance to Marine-Related Industrial 

Uses During Operation Phase 

During Project operation, container ships arriving at Roberts Bank are anticipated to 

approach on a southeast line, proceed northwest of the terminal, and make a turn and 

move the vessel into position for berthing (Section 4.4.2.1 Container Ship Manoeuvres, 

Figure 4-26). Although the general approach by container ships would vary, depending on 

vessel size and water conditions, the proposed arrival route would overshoot the Project and 

then cross the LAA in a eastward direction to dock.  

There is a vessel traffic management system in place that will manage vessel activities as 

well as prevent accidents and malfunctions (Section 30.3.2 Potential Accidents or 

Malfunctions, Regional Risk Mitigation Related to Marine Traffic). In accordance with 

the Vessel Traffic Services Zone Regulations under the Canada Shipping Act, 2001, the 

Canadian Coast Guard Marine Communication and Traffic Services maintains a vessel 

traffic system (VTS) that provides for information exchange between vessels and with a 

shore-based centre. Information is communicated to all vessels that are 20 m in length or 

more (i.e., required participants), and others that comply with VTS regulations voluntarily. 

The VTS includes mandatory vessel reporting requirements, monitoring of radio 

communications, radar tracking, and where considered necessary, a vessel traffic separation 

scheme. Vessel movements are monitored by certified Marine Communication and Traffic 

Officers using VHF radio and direction-finding equipment, tracking computers, and in areas 

of high traffic density, surveillance radar. 

Project-related vessel traffic routes have been determined with knowledge of existing vessel 

traffic and designated marine routes; therefore, while there may be an increase in the 

frequency of intermittent displacement of other vessel traffic, any disturbance effect to 

other industrial vessels is likely to be unmeasurable or undetectable, and is therefore 

considered negligible. 

26.6.2 Potential Effect #1 ‒ Consistency with Land Use Planning Designations  

The majority of the Project is consistent with the area designated as Port Terminal in the 

updated PMV Land Use Plan. A portion of the Project area is located on submerged 

provincial Crown land, outside the current boundary of federal lands managed by PMV. 

This area is designated as Water in the Delta OCP, and is not designated in the Regional 

Growth Strategy. 
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Port Metro Vancouver is in discussion with the Province regarding acquisition of the 

provincial Crown land for marine terminal purposes. If the land is transferred to PMV or it 

becomes federal land under PMV’s management, PMV will extend the boundary of its Land 

Use Plan and will include the area within the Port Terminal designation.  

26.6.3 Potential Effect #2 ‒ Disturbance to Marine-related Industrial Uses 

During Construction  

Project-related activities may affect the existing marine industrial use by marine carriers, 

including those accessing Westshore and Deltaport terminals. Vessels may be delayed or 

required to change their routes as a result of Project-related vessel traffic.  

A variety of marine vessels will be engaged during construction, including one or more 

dredge vessels, support tugs, tugs with barges in tow, derrick and crane platforms, and 

other types of small craft. Barges will be used to deliver aggregates and construction 

equipment and materials to the Project site. Barges may also provide platforms for the 

initial densification of native soils at the site of terminal buildings. All vessel activities will be 

closely managed and coordinated by the Infrastructure Developer and involved marine 

transportation companies (see 30.0 Potential Accidents or Malfunctions). Notification of 

Project activity will also be required by the Canadian Coast Guard (see Section 30.0 

Potential Accidents or Malfunctions for further information). While this management is 

anticipated to reduce the potential disturbance, a navigational nuisance may still occur.  

26.6.4 Potential Effect #3 ‒ Disturbance to Protected Areas – Roberts Bank 
WMA 

The Roberts Bank WMA is designated to the south and to the north of the construction and 

operation activity areas. Marine-based construction activities will bring additional vessels to 

the areas of construction activity (as described in Section 26.6.3), in proximity to the 

Roberts Bank WMA, as the minimum distance from the Project area to the Roberts Bank 

WMA is less than 0.5 km for the portions of the WMA to the north of the Project area, and 

south of the ITP. There is a potential that Project-related construction activities or vessel 

traffic will extend into these areas, thus changing marine access and recreational vessel 

routes for recreational users, should clear guidance on the location of the Roberts Bank 

WMA and its accepted uses not be provided to the Infrastructure Developer during 

construction. The marine recreational use of these portions of the WMA, as presented in 

Section 24.0 Outdoor Recreation, is likely low as other areas were identified with higher 

use for both recreational boating and hunting, such as the east side of the B.C. Ferries 

Terminal and deeper areas on the western boundary of the WMA. 
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26.6.5 Potential Effect #4 ‒ Changes in Access to Community Lease Lands 

Two water lots tenured to TFN under community leases are located adjacent to the upland, 

one between the causeway and the B.C. Ferries Terminal and the other to the south of the 

B.C. Ferries Terminal (Figure 26-9). Both are designated for recreational and other 

community uses under the TFN Final Agreement.  

Marine-based construction activities related to the ITP and the expanded tug basin will bring 

additional vessels to the area adjacent to the community lease lands between the causeway 

and the B.C. Ferries Terminal. Storage of dredgeate in the ITP is a continuing activity 

between mid-June and the end of February in the 2018 to 2021 construction years. 

Preliminary information indicates that this would entail an average of three to four delivery 

trips per day, every day. Such activities in adjacent areas may affect marine access to the 

community lease lands. Project-related vessels are not expected to traverse the community 

lease lands, due to the intertidal nature of the lands and shallow depths, which would 

constrain construction vessel activity in most portions of the community lease land during 

most tidal levels (Hemmera 2014). The Project-related activities will not affect the 

community lease land to the south of the B.C. Ferries Terminal.  

26.7 MITIGATION MEASURES  

Mitigation measures, including standard operating practices, as well as management 

practices or measures developed to specifically avoid or reduce the potential adverse effects 

of the Project on land and water use, are described in this section. Each mitigation measure 

is described below and is summarised in Table 26-6.  

Selection of mitigation measures was informed by a review of mitigation measures and 

follow-up programs undertaken for past developments at Roberts Bank; regulator, public, 

and Aboriginal group input; and the evaluation of technically and economically feasible 

options. Mitigation measures are also informed by the policies in the PMV Land Use Plan.  

26.7.1 Mitigation Measure #1– Engagement with Land and Water Users  

The following mitigation summarises proposed measures to engage with land and water 

users through established mechanisms, including a mechanism for two-way dialogue and 

communications about port-related issues in Delta; the PMV Community Feedback Line; and 

implementation of specific policy directions in the PMV Land Use Plan. These measures are 
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applicable to all of the potential effects of the Project on the land and water use VC 

identified in Section 26.6.  

 Should unanticipated issues be identified regarding Project-related construction 

activities and interaction with existing land and water uses in the LAA, PMV will 

engage with land and water users to consider measures to resolve the issues. Port 

Metro Vancouver will implement a mechanism for two-way dialogue and 

communications about port-related issues in Delta and continue to maintain the PMV 

Community Feedback Line (to register and respond to feedback and complaints). 

 Port Metro Vancouver will continue to collaborate with local, regional, and provincial 

government and Aboriginal groups to identify opportunities to improve the 

compatibility of port and adjacent land uses across jurisdictional boundaries as per 

Policy Direction 1.1.3 of the PMV Land Use Plan. 

 During operation, PMV will continue to engage in dialogue and communications about 

port-related issues with TFN, Delta, and other member agencies through an 

established mechanism for two-way dialogue and communications about port-related 

issues in Delta.  

26.7.2 Mitigation Measure #2 – Land Use Planning Approach 

To address planning designations for the portion of the Project area that is not within the 

existing PMV Land Use Plan, PMV will undertake the following land use planning activities. 

The activities will be determined by the transfer mechanism for the provincial land in the 

Project area.  

 If land that is currently provincial becomes federal land, PMV will engage with local 

governments, Aboriginal groups, and other land use authorities, as appropriate, 

when updating Port Land Use Plans as per Policy Direction 4.3.5 of the PMV Land Use 

Plan; 

 If land that is currently provincial remains provincial land, PMV will cooperate with 

the Province to engage with local governments, Aboriginal groups, and other land 

use authorities, as appropriate, in a planning process to determine land use 

designations for port activities.  

 As part of ongoing engagement, input from interested and affected parties on any 

potential change of the land use designation applicable to the acquisition of new 

federal lands will be considered as part of a process to amend the Land Use Plan, as 

per Policy Direction 5.1.4 of the PMV Land Use Plan.  
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26.7.3 Mitigation Measure #3 – Construction Communications Plan 

As part of the Construction Environmental Management Plan, PMV will ensure the 

development of a Communications Plan (Section 33.3.16 Construction Environmental 

Management Plans, Communications Plan) that describes the methods to be used prior 

to and during construction to inform involved and interested parties regarding the nature, 

location, status, and progress of the work. These parties will include the following: 

 Federal and provincial regulatory agencies; 

 Local governments; 

 Emergency services; 

 Aboriginal groups (as applicable); 

 PMV tenants and customers; 

 Local marine commercial operators and recreational users; 

 Local residents, including private land owners and any provincial Crown land tenure 

holders; and 

 The general public. 

Information submitted to the Canadian Coast Guard will be issued as Notices to Mariners or 

Notices to Shipping, and will inform vessel operators regarding the nature and duration of 

work activities, and any navigational constraints or hazards. 

The Communications Plan will provide information on Project activities to marine and upland 

users. Information in respect of activities that may delay access, impede an activity, or 

require a change in an access route, will assist land and water users to schedule and revise 

their access plans in advance of construction activities to reduce the potential for delays and 

routing changes. 

26.7.4 Mitigation Measure #4 – Land and Marine Traffic Management Plan 

As part of the Construction Environmental Management Plan, PMV will develop and ensure 

implementation of a Land and Marine Traffic Management Plan (Section 33.3.9 Land and 

Marine Traffic Management Plan) to address land-and marine-based construction traffic, 

traffic control, and potential traffic hazards on the Project site and within PMV jurisdiction, 

while establishing a protocol for collaboration with managers of adjacent transportation 

corridors.  
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Measures within this plan will reduce potential disturbance with the WMA and community 

lease land by providing guidance to avoid construction activity and vessel travel in 

these areas. 

The marine-based portion of the plan will be developed in consultation with PMV, Canadian 

Coast Guard, and Transport Canada. Drawing on final designs and confirmed construction 

approach of the Project, the plan will include Project-specific mitigation to reduce 

interference with commercial, recreational, and Aboriginal vessels during construction. The 

plan will identify areas to be avoided by marine vessel traffic through the establishment of 

restricted access areas, and will describe any required navigation aids, markers, and signs 

to be placed to designate such areas. 

Table 26-6 Summary of Mitigation Measures to Address Adverse Project 

Effects on Land and Water Use 

# Potential Effect 
Applicable 
Phase(s) 

Mitigation Measure 
Detectable/ 
Measurable 

Residual Effect 

1 
Consistency with Land Use 
Planning Designations 

Construction  
Engagement with land and 
water users; land use 

planning approach  

No 

2 
Disturbance to marine-
related industrial uses 

Construction 

Engagement with land and 

water users; Construction 

Communications Plan; Land 
and Marine Traffic 
Management Plan  

No 

3 

Disturbance to Protected 

Areas ‒ Roberts Bank 

WMA 

Construction 

Engagement with land and 
water users; Construction 

Communications Plan; Land 
and Marine Traffic 
Management Plan 

No 

4 
Changes in access to TFN 

Community Lease Lands 
Construction 

Engagement with land and 
water users; Construction 

Communications Plan; Land 
and Marine Traffic 
Management Plan 

Yes 

Measurable or detectable residual effects related to consistency with planning designations, 

disturbance to marine-related industrial uses, and disturbance to protected areas (Roberts 

Bank WMA) are not expected to remain after mitigation. These residual effects are 

considered negligible and are not carried further in the assessment.  
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The implementation of a Communications Plan will ensure that other marine-related users 

are informed about scheduled construction activities well in advance of commencement. As 

part of the plan, information submitted to the Canadian Coast Guard will be issued as 

Notices to Mariners or Notices to Shipping.  

The Land and Marine Traffic Management Plan (Section 33.3.9) will reduce Project-related 

disturbance by implementation of mitigation to reduce interference with commercial, 

recreational, and Aboriginal vessels during construction, identification of restricted access 

areas, and descriptions of any required navigation aids, markers, and signs to be placed to 

designate such areas. The Project area is in proximity to but not spatially overlapping the 

Roberts Bank WMA. Further, the existing permitted activities within the Roberts Bank WMA 

are related to wildlife viewing, licensed waterfowl hunting, and recreational, commercial, 

and Aboriginal fisheries (MFLNRO 2011); the identified existing recreational uses within the 

portions of the WMA that are most likely to be affected are likely limited. Other areas of the 

WMA are available for users, and marine access to the northern portion of the WMA will be 

available. Such activities currently take place within the context of the existing Roberts 

Bank terminal activities; therefore, measurable residual effects during construction 

from disturbance to the users of the Roberts Bank WMA are not expected to remain 

following mitigation. 

It is anticipated that with engagement with land and water users, and implementation of the 

Communications Plan and the Land and Water Traffic Management Plan, the potential for 

disturbances to users of the TFN community lease lands will be mitigated, however changes 

in access to the TFN community lease lands between the B.C. Ferries Terminal and Roberts 

Bank terminals will be reduced but not eliminated; therefore, this residual effect is carried 

forward for assessment.  

26.8 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

This section provides a characterisation of residual effects carried forward for assessment, 

as indicated in Table 26-6. Definitions for ratings applied to residual effects 

criteria, developed with specific reference to the Land and Water Use VC, are presented in 

Table 26-7. A description of each residual effect is provided below. 
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Table 26-7 Criteria Used to Characterise Residual Effects on Land and Water 

Use 

Criteria Description Definition of Rating 

Magnitude 
Expected size or severity of 

the residual effect 

Low – a measurable change in land and water use; 

however, not readily distinguished from existing 

conditions  

Moderate – a measurable change in land and water 

use, or within a land use designation, but which will 
not affect use in the remainder of the area or can be 
accommodated elsewhere in the RAA  

High – a measurable change in land and water use, or 
within a land use designation, which will affect use in 
the remainder of the area or cannot be accommodated 

elsewhere in the RAA  

Extent 
Spatial scale over which the 
residual effect is expected 

to occur 

Site-specific – residual effect limited to Project Area 

Local – residual effects occur in the LAA 

Duration 

Length of time over which 

the residual effect is 
expected to persist 

Short-term – effects occur during Project construction 

Long-term ‒ effects occur for the operational life of 

the Project 

Permanent ‒ effects occur beyond the operation life of 

the Project (undetermined) 

Reversibility 

Whether or not the residual 

effect can be reversed once 
the physical work or activity 
causing the effect ceases 

Fully reversible - if land and water use patterns are 

returned to pre-Project state  

Irreversible ‒ if land and water use patterns are 

permanent and are not reversed with mitigation or 
compensation 

Frequency 
How often the residual 

effect is expected to occur 

Single event – effect occurs once 

Infrequent – event occurs irregularly throughout the 

Project phase 

Frequent – effect occurs on a regular basis and at 

regular intervals throughout the Project phase 

Continuous – effect occurs continuously 

For the Land and Water Use VC, context is defined qualitatively as the capacity of the land 

use regime to accommodate change, in relation to the change typically experienced, as 

identified below: 

 Low resilience or high sensitivity: existing land use (designation and use) is unable 

to accommodate proposed changes in use. 

 Moderate resilience or moderate sensitivity: existing land use is able to 

accommodate proposed change, with changes to the existing land use and planning 

regime. 

 High resilience or low sensitivity: existing land uses are able to accommodate 

proposed changes with no change or minor change to the existing land use and 

planning regime.  
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26.8.1 Characterisation of Residual Effect #1 ‒ Changes in Access to Community 

Lease Lands 

Project-related marine-based construction activities related to the ITP may indirectly 

affect marine access to the TFN community lease lands; however, the magnitude of the 

potential residual effect on users is expected to be low as access will still be available. 

The implementation of measures in the Land and Marine Traffic Management Plan 

(Section 33.3.9) will reduce the potential for inadvertent disturbance, allow identification 

of areas to avoid, and manage construction vessel routes (mainly related to the ITP). The 

Communications Plan will provide notification of construction activities. In general, the 

potential for construction-related activity to affect access to the community lease land 

will be fully reversible, infrequent, and isolated to the construction phase of the Project 

(Table 26-8). Uses of the community lease are expected to be able to continue during 

construction and operation of the Project. 

Table 26-8 Summary of Criteria Ratings for Changes in Access to Community 

Lease Land 

Criteria 
Criteria 
Rating 

Rationale for Criteria Rating 

Magnitude  Low 
The magnitude is considered low with the implementation of 
mitigation measures to minimise construction activity areas 

Extent  Local 
The effect is limited to access to the community lease land within 
the LAA 

Duration  Short-term Disturbance is limited to the construction phase of the Project 

Reversibility  
Fully 
reversible 

The potential effect is fully reversible and will cease on completion 
of the construction 

Frequency Infrequent 
Potential effects are anticipated at infrequent and irregular periods 
during the construction phase 

26.8.2 Context of Residual Effects 

The existing land and water use regime within and in the vicinity of the Roberts Bank 

terminals includes active port activities and marine vessel use, which is managed through 

existing standard operating practices. The Project will operate within the same context as 

the existing container terminal uses, and the proposed uses can be accommodated without 

extensive change to the existing regime. In this context, land and water use is considered 

to be highly resilient to changes in land use planning designations and land and water use.  
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The Project area is in proximity to but not overlapping the TFN community lease lands, and 

the existing uses within the community lease are not expected to be directly affected. In 

this context, land and water use is considered moderately resilient to disturbance to the 

Roberts Bank WMA and the changes in access to TFN community lease lands. 

26.9 DETERMINATION OF SIGNIFICANCE OF RESIDUAL ADVERSE EFFECTS 

This section provides a definition of significance, and identifies the significance of Project-

related residual adverse effects. 

26.9.1 Significance Definition 

The significance of predicted environmental effects of the Project on land and water use is 

rated according to the following definitions: 

 An effect is considered significant if the proposed use of land for the Project and 

related activities are not compatible with adjacent land use activities as designated 

through a regulatory land use process, or the proposed land use will create a change 

or disruption that widely restricts or degrades present land uses to a point where the 

activities cannot continue at current levels and for which the environmental effects 

are not mitigated or compensated. 

An effect is considered not significant if it does not meet the criteria above. 

Likelihood refers to whether or not a residual effect is likely to occur. Likelihood is classified 

as follows: 

 Likely ‒ there is a moderate to high likelihood that the effect will occur as predicted; 

and 

 Unlikely – there is a low likelihood that the effect will occur as predicted. 

The level of confidence is based on the level of uncertainty associated with both the 

significance and likelihood determinations. The level of confidence in the assessment is 

defined as follows:  

 Low – an assessment based on professional judgement and experience but 

hampered by incomplete understanding of cause-effect relationships or lack of data; 

 Moderate – assessment based on professional judgment and experience, including a 

reasonable understanding of cause-effect relationships and adequate data; and 

 High – assessment based on professional judgement and experience, including a 

good understanding of cause-effect relationships and ample data. 
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26.9.2 Significance Determination 

This section provides a determination of significance for each residual effect for the land and 

water use VC.  

The determination of significance of each residual effect is provided in Table 26-9, along 

with the likelihood of the residual effect occurring, and the level of confidence associated 

with the determinations of both significance and likelihood. 

Table 26-9 Summary of Significance Determination of Residual Effects for the 
Land and Water Use Valued Component 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood of 
Residual Effect 

(likely, unlikely) 

Level of Confidence 

(low/moderate/high) 

Changes in access to 

adjacent TFN 
community lease lands 
during construction 

Not Significant Likely High 

It is considered likely that a residual effect will occur, following mitigation, to access to the 

adjacent TFN community lease lands during construction. The residual effect of the Project 

in combination with effects of other projects and activities that have been carried out 

(as reflected in existing and expected conditions) is determined to be not significant. It is 

expected that the residual effect to use of TFN community lease lands between the Roberts 

Bank causeway and the B.C. Ferries Terminal will be not significant, as uses of the area will 

be able to continue and access will still be available during construction and operation of the 

Project. Confidence in the predictions that a residual effect will occur, and that it is not 

significant, is high as there is a good understanding of the marine-based Project activities, 

and confidence that Project vessel activity will not exclude access to the the community 

lease land. 

This assessment concludes that the residual effects of the Project, in combination with the 

effects of projects and activities that have been or will have been carried out as reflected in 

the existing conditions, are not significant. All residual effects, significant or not significant, 

are carried forward in Section 26.10.  

26.10 CUMULATIVE EFFECTS ASSESSMENT 

This section describes the assessment of potential total cumulative effects on land and 

water use. 
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The potential for Project-related effects to combine with the effects of other projects and 

activities that have been carried out (i.e., the existing conditions temporal case) and will 

have been carried out prior to the Project (i.e., the expected conditions temporal case) was 

considered in Section 26.5, and has therefore been integrated into the Project’s residual 

effects (see Section 26.8).  

The cumulative effects assessment examines the potential for the residual effects of the 

Project to combine with effects of other certain and reasonably foreseeable projects and 

activities not already considered in the existing conditions cases. These other certain and 

reasonably foreseeable projects and activities are identified in the Section 8.1.9 

Cumulative Effects Assessment and in Table 8-8 Project and Activity Inclusion List.  

Other projects and activities could have the potential to interact cumulatively during the 

construction timeframe with the Project-related residual effect on Tsawwassen First Nation 

community lease land in the following ways:  

 Direct effect from spatial interaction with the community lease land; 

 Indirect effects from proposed land and water uses immediately adjacent to the 

community lease land; and 

 Other indirect effects (disturbance), resulting in the following:  

▫ Delay in the recreation and non-commercial use of the community lease land, 

▫ Temporary displacement that does not halt a water use activity, such as a 

navigational conflict that causes a change in course or direction to avoid vessel 

traffic, 

▫ Change in marine access caused by an increase in vessel activity to the 

community lease land, 

▫ Change in land access from TFN Land, or 

▫ Effects to other community lease lands (i.e., the same land use), potentially 

resulting in uses being directed to the identified affected community lease land.  

None of the other certain and reasonably foreseeable projects and activities are anticipated 

to directly interact cumulatively with the Project-related residual effect, as they do not 

spatially interact with the community lease land, nor are they immediately adjacent.  

An indirect effect causing a delay in carrying out the use, temporary displacement, or a 

change in marine access would result from other projects and activities that would increase 

vessel activity in the vicinity of the community lease land, between the B.C. Ferries 

Terminal and the Roberts Bank terminals. None of the other certain and reasonably 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 26-38 

foreseeable projects and activities are anticipated to do so, however. While an increase in 

vessel traffic is predicted for the existing Roberts Banks operations and tug facilities, which 

are in the general vicinity of the community lease land, the use of the water areas for the 

vessels is already established, and effects of such traffic will be managed by the Land and 

Traffic Management Plan. None of the other certain and reasonably foreseeable projects and 

activities will affect land access from the Tsawwassen First Nation lands to the community 

lease lands.  

Other similarly designated land and water areas include the community lease land to the 

south of the B.C. Ferries Terminal (Figure 26-9). Given the location of this area, vessel 

traffic from other certain and reasonably foreseeable projects and activities is not 

anticipated and effects of such changes would not indirectly affect the use of the identified 

community lease land.  

There are, therefore, no certain or reasonably foreseeable projects or activities identified 

with effects that would interact cumulatively with the residual effects of the Project, such 

that a cumulative effect is likely. Project–related residual effects were therefore not carried 

forward and a cumulative effects assessment was not undertaken. Appendix 26-A 

Rationale for Exclusion of Other Certain and Reasonably Foreseeable Projects and 

Activities in the Cumulative Effects Assessment of Land and Water Use includes the 

rationale for exclusion of all reasonably foreseeable projects and activities that were 

considered in making this determination.  

26.11 SUMMARY OF RESIDUAL EFFECTS AND RESIDUAL CUMULATIVE ENVIRONMENTAL EFFECTS 

This section summarises the potential residual effects of the Project. No Project-

related contribution to potential residual cumulative effects are anticipated, as indicated in 

Table 26-10. 

Table 26-10 Summary of Residual Effects and Residual Cumulative Effects for 
Land and Water Use 

 Residual Effects Residual Cumulative Effects 

Residual Effect 
Magnitude, Extent, 
Duration, Reversibility, 
Frequency 

Significance 
Magnitude, Extent, 
Duration, Reversibility, 
Frequency 

Significance 

Changes in 
Access to 

adjacent TFN 

community 
lease lands 

Low, Local, Short-term, 

Fully reversible, 

Infrequent 

Not 

Significant 
Not Applicable 

Not 

Applicable 
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26.12 MONITORING AND FOLLOW-UP PROGRAMS 

No follow-up and monitoring programs are recommended. As part of the Project’s proposed 

Mitigation #1, Engagement with land and water users, should unanticipated issues 

regarding Project-related construction activities and interaction with existing uses in the LAA 

be identified, PMV will work with the land and water users to address the concerns. 
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27.0 HUMAN HEALTH EFFECTS ASSESSMENT 

This section discusses existing conditions, potential effects, and mitigation strategies for 

potential Project-related community health outcomes. The assessment of potential effects 

includes identification and evaluation of Project-related interactions with human health, 

evaluation of residual and cumulative effects, and determination of significance. Monitoring 

and follow-up programs to be conducted with respect to human health are also described, 

along with the rationale for the selection of human health as a VC and assessment 

boundaries relevant to the health effects assessment.  

This section contains information required to address human health-specific information 

requirements contained in the EIS Guidelines, part 2, sections 9.1.7 and 9.1.8, including 

key socio-economic conditions that can affect the health of the general public and Aboriginal 

peoples in the context of the Project. This section also addresses requirements in section 

10.1.1 of the EIS Guidelines, including assessment of the potential effect of biophysical 

changes related to air quality, noise levels, and contaminant levels in country food sources 

that could affect health.  

27.1 COMPONENT OVERVIEW AND REGULATORY SETTING 

Potential Project-related effects on human health were assessed using a two-pronged 

approach. First, a quantitative human health risk assessment (HHRA) was conducted on 

the direct health implications of exposure to noise and vibration, air emissions, and 

27.0 Human Health Assessment Highlights: 

 Health of communities in the local assessment area is generally good and 
comparable to provincial and national averages. 

 Seven potential mechanisms for human health effects were assessed: air 
emissions, noise and vibration, shellfish contamination, stress and annoyance, 

employment and income, food security, and health inequity. 

 Potential Project-related effects on human health are expected to be fully or 

partially mitigated through the implementation of environmental management 
plans and additional mitigation measures. 

 The Project is not expected to result in any significant adverse residual effects on 

human health.  

 The Project is not expected to result in measurable incremental residual 

cumulative effects to human health. 
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contaminants in edible shellfish. 1  Second, a qualitative health impact assessment 

(HIA) was conducted on indirect effects on health due to Project-related changes 

in key socio-economic factors that can indirectly affect community health, including the 

sub-components of stress and annoyance, employment and income, food security, and 

health inequity. 

27.1.1 Human Health Risk Assessment and Health Impact Assessment 

The RBT2 human health effects assessment discusses potential health effects associated 

with the proposed Project based on two major types of assessment methodology: HHRA, 

and HIA. The HHRA includes a quantitative evaluation of expectations about human 

exposures to potentially toxic chemicals and stressors, such as noise, as well as the best 

scientific estimates about thresholds of human exposures that can lead to unwanted health 

effects. Human health risk assessment is a useful interpretative approach for examining 

adverse physiological changes in human health based on concerns about changes in 

environmental quality (air quality, water and sediment quality, soil quality, acoustic 

environment quality).  

Health impact assessment is a process used to identify how a project, policy, or program 

might influence health. This type of assessment is broader than the standard HHRA 

paradigm, in that it takes into consideration not only biophysical but also social, economic, 

cultural, and institutional determinants of health. Health impact assessment is currently 

considered best practice in terms of a methodology to identify, characterise, and act on the 

potential health effects of large infrastructure development projects (Health Canada 2004). 

Human health risk assessment and HIA methodologies are fundamentally different, in that 

HHRA relies on quantitative estimates of relationships between the magnitude of exposure 

to environmental change (chemical or physical) and the severity of effect to humans. For 

those health indicators examined in an HIA, there are typically no clear-cut quantitative 

                                          
1  The HHRA does not include evaluation of water quality, including drinking water. There is no potential 

interaction, between Project-related construction activities and drinking water sources, either from a source 

supply (quantity) or water quality perspective. Most potable water in the region is supplied by Metro 

Vancouver from surface-water sources (i.e., Capilano, Seymour, and Coquitlam reservoirs). These surface 

drinking water sources are too far removed from the Project to be affected by air emissions or other Project 

activities and emissions. Groundwater sources include three artesian wells located north of Boundary Bay near 

Watershed Park, approximately 20 km from Roberts Banks (Corporation of Delta 2014). There are three 

potable groundwater wells permitted by the B.C. Ministry of Environment (MOE) in the local Roberts 

Banks area within the Tsawwassen First Nation Lands along Tsawwassen Drive North (MOE 2014), north of the 

inter-causeway area. Project interactions with groundwater sources are not anticipated because Project-related 

changes to coastal processes that influence water quality are not anticipated within the inter-causeway area 

(refer to Section 9.5 Coastal Geomorphology), and because air emission deposition rates on soils near 

groundwater sources are anticipated to be immeasurable (Appendix 27-A Air Quality HHRA Technical 

Report).  
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models for predicting health effects from an activity or change, since the kinds of effects of 

interest are complex, multi-causal, and generally not amenable to capture in simple 

epidemiological models. Challenges with the development of simple, quantitative, predictive 

models that relate changes in health determinants to specific health outcomes 

notwithstanding, an HIA allows for the broader determinants to be carefully considered 

when assessing effects of a project on human health.  

The RBT2 human health effects assessment includes evaluations based on both HHRA and 

HIA, which are complementary to each other. 

For subsequent statements in this section pertaining to professional judgement or reliance, 

the names and qualifications of the individuals making that judgement are listed at the 

beginning of Volume 4. 

27.2 SELECTION OF HUMAN HEALTH VALUED COMPONENT 

The selection of human health as a VC followed a three-step selection process as set out in 

Section 8.1.2 Selection of Valued Components. Human health was selected as a VC 

because some components or activities of the Project may directly or indirectly influence the 

health of communities in close proximity to the Project area. The closest communities are 

the Corporation of Delta (Delta) and Tsawwassen First Nation (TFN). In addition, Musqueam 

First Nation (MFN) has reserve lands, exercises Aboriginal rights, and carries out various 

activities close to the Project. Some changes or effects related to Project components and 

activities have the potential to extend beyond the Project area into neighbouring 

communities where there might be interactions that could influence the health of the 

residents.  

The Project Interaction Matrix (see Appendix 8-B) was used to identify interactions 

between Project activities and candidate VCs. The matrix shows that Project activities during 

the construction and operation phases could influence physical, bio-physical, social, and 

economic health determinants. In addition, comments provided during consultation with the 

public and Aboriginal groups have indicated that a human health assessment is felt to be an 

important part of the RBT2 environmental assessment (EA). For example, during initial 

community consultation conducted by PMV, some Aboriginal participants expressed concern 

about potential effects of the Project on both their health and determinants of health that 

can affect their communities (Section 7.2 Aboriginal Groups Engagement and 

Consultation). The human health assessment helps to identify and characterise 

potential effects and propose measures to prevent or reduce adverse effects. While human 

health has been identified as a VC, the influence of Project-related changes to several ICs 

(i.e., air quality, noise and vibration, and light) on human health comprises a major part of 

this assessment. 
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27.2.1 Sub-components  

Seven sub-components (or categories of potential causes of human health effects) were 

selected to structure the assessment of human health effects, as outlined in Table 27-1. 

The sub-components were identified through a multi-faceted scoping process that included 

reviews of key documents, including the RBT2 Project Description (Section 4.0), similar 

health assessments, and reports of the RBT2 community consultation.  

It should be noted that additional potential sub-components were identified during the 

scoping process; these topics are assessed in other sections, especially under health care 

services (Section 23.0 Services and Infrastructure). The broader determinants of health 

and well-being potentially include a wide range of socio-economic and cultural components. 

The discussion of such components outside of the formalised HIA is not intended to diminish 

their importance for community health outcomes. Rather, the reporting structure is 

intended to facilitate easy access to information relevant to economy (Sections 18.0, 19.0, 

20.0), marine commercial use (Section 21.0), services and infrastructure (Section 23.0), 

outdoor recreation (Section 24.0), visual resources (Section 25.0), and land and water 

use (Section 26.0). Based on modern conceptualisations of determinants of human 

health and well-being, it is clear that these are all relevant to the human health VC (Health 

Canada 2004). 

Aboriginal traditional knowledge pertaining to traditional food sources, to which PMV had 

access or acquired through engagement activities, was utilised in sub-component selection 

and was also taken into account in the assessment of potential Project-related effects on 

health related to food security (Section 32.2 Current Use of Land and Resources for 

Traditional Purposes). 
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Table 27-1 Sub-components for Human Health Assessment 

Sub-component Representative of: Rationale for Selection 

Human Health Risk Assessment (HHRA) 

Exposure to air 

emissions 

Direct health effects related to 

exposure to air emissions 

The Project will result in incremental 
increases in emissions to air. Increased 

exposures to airborne contaminants can 
lead to increased morbidity2 and mortality.  

Exposure to noise 
and vibration 

Direct health effects related to 
noise and vibration exposure 

The Project will result in additional noise 
during the construction and operation 
phases. Research has shown that noise can 

result in sleep disturbance, speech and 
communications disturbance (e.g., in an 
early childhood learning environment), and 
feelings of stress and annoyance, with 

possible links to hypertensive and 
cardiovascular effects. Ground-borne 
vibration has been associated with human 

annoyance.  

Exposure to 

shellfish 
contamination 

Direct health effects related to 

consumption of contaminated 
shellfish 

Dungeness crabs at Roberts Bank support 

productive commercial, recreational, and 
Aboriginal fisheries, and edible bivalve 
resources have been historically important 

as a traditional food source. The Project will 
result in sediment re-suspension, which 
might alter the degree of contaminant 
uptake into edible shellfish if sediments 

containing historically deposited coal dust 

are disturbed. 

Health Impact Assessment 

Stress and 
annoyance 

Indirect health effects related 

to stress and annoyance from 
exposure to noise and 
vibration, air emissions, visual 
effects, and perception of 

contamination of food sources 

Changes in noise and vibration and light, 

along with perceived contamination, may 
influence stress and annoyance levels, 
which can subsequently affect physical 

health and mental well-being. 

Employment and 
Income 

Indirect health effects related 
to employment effects 

Changes in employment, income, and local 

revenue generation have the potential to 
positively affect health in some sectors of 
the population. 

Food security 
Indirect health effects related 

to changes in food sources 

Changes in purchasing power or access to 
traditional food sources may affect food 

security, resulting in nutrition-related 
health effects. 

Health inequity 

Indirect health effects related 

to the unequal distribution of 
Project-related risks and 
benefits 

The distribution of Project-related risks and 

benefits may influence the equitable 
distribution of health outcomes across the 
local assessment area (LAA) population. 

                                          
2  Morbidity can be defined as a diseased state, disability, or poor health, while mortality refers to the number of 

deaths in a given population. 
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27.2.2 Indicators  

Indicators are measurable parameters that provide a means of determining a Project-

related change to a VC. The indicators chosen for the human health assessment and the 

rationale for their section are provided in Table 27-2. 

Table 27-2 Indicators for Human Health Assessment  

Sub-component Indicator Rationale for Selection 

Human Health Risk Assessment (HHRA) 

Exposure to air 
emissions 

 For health effects other than 

cancer: estimated exposures via 
inhalation or indirect uptake from 
food compared to threshold of 
effects levels accepted by 

authoritative health agencies (i.e., 
the risk quotient relating the 
exposure level to threshold of 

effects is less than 1.0); and 

 For cancer: whether exposures via 
inhalation or indirect uptake from 

food lead to an incremental lifetime 
cancer risk of greater than 1 new 
case per 100,000 exposed 
individuals. 

These acceptable levels of 

health risk from contaminant 
exposures have been developed 
by Health Canada and other 

health agencies such as the 
United States Environmental 
Protection Agency (U.S. EPA).  

Exposure to noise and 
vibration 

 Expected percent of community 

that is highly annoyed (%HA) as 

predicted from day-night noise 
levels (Ldn); 

 Sleep disturbance based on 

nighttime sound level (Ln) and 
frequency of louder noise events 
(especially impulsive events); 

 Ability to maintain adequate speech 

comprehension based on daytime 
sound level (Ld); and  

 Annoyance associated with ground-

borne vibration, based on expected 
magnitude relative to the threshold 
of perception. 

Indicators are generally based 

on well-established 

mathematical relationships 
(e.g., between Ldn and %HA). 
Secondary indicators used in 

the assessment (e.g., sleep 
disturbance based on frequency 
of anomalously loud events) 
have effects thresholds that are 

not as well established through 
scientific study. Speech 
comprehension affects 

communication and learning 
effectiveness, which can 
influence health. 

Exposure to shellfish 
contamination 

 Levels of contaminants of potential 
concern (COPCs) in edible shellfish 

Levels of COPCs in edible 
shellfish higher than 
toxicological thresholds 

(established by Health Canada 
and other health agencies such 
as the U.S. EPA), of effects may 

lead to serious health risks.  
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Sub-component Indicator Rationale for Selection 

Health Impact Assessment 

Stress and annoyance 

 Levels of stress and annoyance 
stemming from Project-related 

noise and vibration, light, or 
contamination risk perception, 

based on expected magnitude 
relative to the threshold of 
perception. 

Project activities may result in 
changes to environmental 

elements, which may trigger or 
exacerbate stress and 

annoyance, as well as 
associated health consequences 
in the population. 

Employment and income 
 Project-related employment 

numbers and income. 

Employment status and level of 
income are linked to health 

outcomes. 

Food security 
 Changes in availability or perceived 

contamination of traditional foods. 

Access to and consumption of 

subsistence foods are important 
in health outcomes related to 
nutrition. 

Health inequity 

 Distribution of positive and adverse 

Project-related effects among 
vulnerable groups. 

The distribution of Project risks 
and benefits may influence the 
equitable distribution of health 

outcomes across the local 
assessment area (LAA) 
population. 

27.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries of the human health 

effects assessment.  

27.3.1 Spatial Boundaries 

The local assessment area (LAA) and regional assessment area (RAA) for the health 

effects assessment are presented in Table 27-3, and a map showing the LAA is shown in 

Figure 27-1. The LAA encompasses communities that are in close proximity to the Project 

and areas where there is likely to be an interaction between Project activities and human 

health. The RAA was established to provide a regional context for the assessment of 

Project-related health effects. The LAA and RAA include sub-areas that comprise the spatial 

boundaries of the IC or VC assessments that support the human health effects assessment. 

The spatial boundary for the human health cumulative effects assessment is described in 

Section 27.10.1. 
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Table 27-3 Spatial Boundaries for Human Health Effects  

Sub-

component 

Spatial Boundaries  

Local Assessment Area 
Regional 

Assessment 

Area 

Rationale 

Human Health Risk Assessment (HHRA) 

Exposure to air 
emissions 

Domain of approximately 16 

km x 19 km, including the 
Project footprint and 
extending east to the 

Boundary Bay Airport, west 
a distance of approximately 
5 km, and south to the 
southern tip of Point Roberts 

in the U.S.A. and southern 
boundary of Richmond on 
the Fraser River. 

Lower Fraser 
Valley/Lower 
Mainland 

The study area for the HHRA 
of air emissions has adopted 
the study area boundaries 

identified for the air quality 
assessment (Section 9.2). 
The health effects of Project 
emissions are placed in 

context of general conditions 
in the airshed (RAA). 

Exposure to 

noise and 

vibration 

The upland portion of the 
study area includes sensitive 
receptors within Delta that 

are within 5 km of the 
existing Roberts Bank 
terminals or 2 km of the 
northeast edge of the 

Project boundary. The 

marine portion of the study 
area includes all above-

water marine areas within 
10 km of the approximate 
geometric centre of the 

proposed new RBT2 marine 
terminal. 

Lower Fraser 

Valley/Lower 

Mainland  

The boundaries for the 
upland study area were 

selected to encompass the 
area where 2025 Project 
operation noise levels may 

potentially exceed the 
selected nighttime 
equivalent sound-level 
guideline. The boundaries for 

the marine study area were 

selected as a conservative 
setback distance beyond 

which Project-related noise 
levels are not expected to 
cause any notable speech 

interference. The RAA 
includes similar communities 
and regional noise source 
types and intensities. 

Exposure to 
shellfish 
contamination 

Roberts Bank intertidal and 
subtidal areas 

Areas of the 

Fraser River delta 
tideflat and 
foreslope that are 

farther removed 
from existing and 
proposed port 

infrastructure, 
especially 
Boundary Bay 

The LAA includes productive 
shellfish habitat within 

seabed areas that may have 
been affected by historical 
coal dust release and could 

be affected directly or 
indirectly as a result of 
sediment disturbance during 
Project construction. The 

LAA and RAA are generally 
aligned with that for 
sediment quality 

(Section 9.6). 
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Sub-
component 

Spatial Boundaries  

Local Assessment Area 
Regional 

Assessment 

Area 

Rationale 

Health Impact Assessment 

Stress and 

annoyance 
Lower Mainland B.C. 

Encompasses the LAA and 
RAA for noise and vibration 
(Section 9.3), light 

(Section 9.4), and shellfish 
contamination 
(Section 13.0). 

Employment 
and income 

Metro Vancouver, with a 
focus on Delta; TFN 

B.C. 

Aligns with LAA and RAA for 
labour market 

(Section 19.0), economic 
development 
(Section 20.0), and local 
government finances 

(Section 22.0). 

Food security 

Metro Vancouver for the 

general population; area of 
overlap between Aboriginal 
traditional gathering or 

fishing territories and 
assessment areas for 
harvested marine resources 
including marine mammals, 

marine fish, marine 
invertebrates, marine 

vegetation, and coastal 

birds. 

Pacific Maritime 
Ecozone of B.C. 

This includes all Aboriginal 

groups listed in the EIS 
Guidelines that use 
traditional food sources that 
may be affected by the 

Project. 

Health inequity Metro Vancouver B.C. 

The Metro Vancouver area 

comprises the LAAs for most 
social and economic effects 
and benefits; the Province is 

used for comparison. 

27.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the assessment 

of adverse Project-related effects on health based on exposure to air emissions, noise and 

vibration, contaminants in edible shellfish, or on the socio-economic determinants of health 

encompass these Project phases and timelines. 

27.3.3 Administrative Boundaries 

Health data on some of the indicators that are important for this assessment were not 

available for the specific area of the LAA. In such cases, the available data were presented 

for the broader health area that encompasses the LAA as described below.  
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The Fraser Health Authority is one of five regional health authorities in B.C. The Fraser 

Health Authority region is divided into three health service delivery areas (HSDAs): Fraser 

East, Fraser North, and Fraser South. The HSDAs are each split into local health areas. 

Fraser South HSDA comprises four local health areas: Langley, Delta, Surrey, and South 

Surrey–White Rock.  

The Delta local health area most closely corresponds to the LAA for this assessment. When 

available, health data for the Delta local health area population were provided in this report; 

however, if information for Delta or Delta local health area were not available, data for the 

Fraser South HSDA population were used as a proxy for the LAA. Given that the Fraser 

South HSDA data serve as an aggregate of data for four local health areas, the aggregate 

data may not be representative of any one of the local health areas. As a result, caution 

should be applied in concluding that the Fraser South HSDA data represent the LAA. The 

data are intended to provide a general picture of health in the LAA and surrounding areas.  

27.4 INFORMATION SOURCES 

Information for the human health assessment came from a variety of sources as outlined 

below. 

27.4.1 Secondary Sources 

Secondary sources of information for the human health assessment included the following: 

 Aboriginal group, municipality, and municipal service provider databases, other 

reports, and websites;  

 Other government and service provider websites, databases, and reports; and 

 Published scientific literature. 

27.4.2 Desktop and Field Studies 

In 2013, PMV initiated studies to support the assessment of Project-related effects on 

human health. These studies included a series of quantitative HHRAs and a qualitative HIA.  

Based on three technical studies summarised in Table 27-4, the HHRA evaluated human 

health risks related to changes in air emissions and noise and vibration from ship, road, and 

rail traffic within PMV jurisdiction, as well as potential health risks related to consumption of 

contaminated shellfish. The analysis in the HHRA supports three sub-components of this 

assessment, as follows:  

 Exposure to air emissions;  

 Exposure to noise and vibration; and 

 Exposure to shellfish contamination. 
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Several relevant guidance documents that describe good HHRA practice were followed in 

conducting the HHRA. These are discussed in Appendices 27-A Air Quality HHRA Technical 

Report, 27-B Noise and Vibration HHRA Technical Report, and 27-C Shellfish Harvesting 

Potential and Contaminant-Related Consumption Risks at Roberts Bank.  

The HIA followed a qualitative methodology, and the analysis supports the remaining four 

sub-components in this assessment, which are identified as follows:  

 Stress and annoyance; 

 Employment and income; 

 Food security; and 

 Health inequity. 

Although not currently legislated, an HIA is considered best practice in terms of a 

methodology to identify, characterise, and manage the potential health effects of 

development projects on the socio-economic determinants of health (Health Canada 2004). 

Table 27-4 Human Health Studies to Support the Assessment 

Study Name Study Description 
Report 

Location 

Air Quality HHRA 
Technical Report 

The HHRA considered potential health effects associated 
with changes in air quality that were attributable to the 
Project. All airborne contaminants identified in the air 
quality study were selected as chemicals of potential 

concern (COPCs) for the HHRA.  

Acute and chronic inhalation exposure to COPCs in air was 
considered for residents, farmers, Aboriginal groups, and 

recreationists within the LAA. Acute inhalation exposure was 
also considered where the highest chemical concentrations 
in air were predicted to occur (i.e., maximum point of 

impingement (MPOI)) over land and water in the LAA.  

Farmers involved in agricultural activities and Aboriginal 
groups involved in traditional land use activities were 
assumed to be indirectly exposed to Project emissions 

deposited to soil, plants, and sediments and taken up by 
wildlife, livestock, and shellfish.  

Potential health risks were characterised by comparing 

predicted exposures to health-based exposure limits. 

Appendix 27-A  
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Study Name Study Description 
Report 

Location 

Noise and 
Vibration HHRA 

Technical Report 

Using the findings of the Noise and Vibration Assessment 

(Appendix 9.3-C), the HHRA considered noise and 
vibration in the context of two future scenarios, Project 

construction and operation. 

One primary and several secondary indicators were 

assessed to determine whether human health may be 
affected as a result of exposure to noise and vibration in the 
nearby community. The primary endpoint is percent highly 

annoyed (%HA) while the secondary endpoints include sleep 
disturbance, interference with speech comprehension, and 
annoyance associated with ground-borne vibration. 

Risk characterisation was completed by comparing noise, 
low-frequency noise, and vibration levels to applicable 
guidelines for the selected endpoints. 

Appendix 27-B 

Shellfish 
Harvesting 
Potential and 

Contaminant-
Related 
Consumption 
Risks at Roberts 

Bank  

Samples of cockles, clams, mussels, oysters, and 
Dungeness crabs were obtained from areas near Westshore 
Terminals with a focus on seabed areas exhibiting higher 

levels of residual coal dust contamination. The same species 
were also obtained from a reference location when feasible. 
The primary edible portions of the bivalves (whole soft 

tissue) and crabs (leg and body muscle) were analysed for 
polycyclic aromatic hydrocarbons (PAHs) using sensitive 
analytical techniques, and for trace elements including 
those that might be indicators of coal dust inputs. The 

tissue concentrations were compared between the reference 
areas and LAA, and the estimated human exposure via 
shellfish consumption evaluated relative to the thresholds of 

exposure for the most sensitive toxicological/health effects. 

Appendix 27-C 

Several relevant guidance documents describe good HIA practice, which are followed in this 

assessment. These guidelines include the following:  

 Introduction to Health Impact Assessment (IFC 2009); 

 Good Practice Guidance on Health Impact Assessment (ICMM 2010); 

 Improving Health in the United States: The Role of Health Impact Assessment (NRCC 

2011); and 

 Minimum Elements and Practice Standards for Health Impact Assessment, Version 3 

(Bhatia et al. 2014).  

The HIA and HHRA were both informed by consultation with Aboriginal groups; the HIA also 

relied on interviews with key informants, as described below. 
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Engagement with Aboriginal Groups: Information was gathered through engagement 

with Aboriginal communities in the following three ways: 

 Project-related engagement with Aboriginal groups: Concerns and interests related 

to health were raised throughout the RBT2 Aboriginal engagement program, as 

described in Section 7.2 Aboriginal Groups Engagement and Consultation. 

These interests and concerns informed the scope of both the HIA and HHRA.  

 Health assessment scoping meetings: Two community meetings were held with the 

TFN community to identify Project-related issues and concerns related to health. 

Information gathered at these meetings informed the scope of the human health 

assessment. These meetings were held in November 2013 and April 2014. 

 Interviews: Interviews were conducted with Aboriginal groups in the LAA to gather 

information on socio-economic conditions in their communities, culture, and general 

information about their community’s way of life. Details of the interviews are 

presented in Appendix 18-A Existing Social and Economic Conditions of 

Tsawwassen First Nation Community and Appendix 18-B Existing Social and 

Economic Conditions of Musqueam First Nation Community). Information from 

these interviews supported the analysis in the HIA. 

Key Informant Discussions: As part of the HIA, interviews were conducted with 

representatives from a number of regulatory agencies and authorities, including Health 

Canada, the Fraser Health Authority, and the First Nations Health Authority, based on the 

following objectives: 

 Clarify secondary data obtained through literature review; 

 Acquire additional information on human health concerns, trends, and services; 

 Identify potential interactions of the Project with human health outcomes; and  

 Identify other health interests and concerns related to the Project. 

Information obtained from interview informants is referenced within the text. 

Other Sections of the Environmental Assessment: Outputs from the following sections 

of the EA describe relevant changes to the social and economic determinants of health, and 

were factored into this assessment: 

 Noise and Vibration (Section 9.3); 

 Light (Section 9.4); 

 Marine Vegetation (Section 11.0); 

 Marine Invertebrates (Section 12.0); 

 Marine Fish (Section 13.0); 
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 Marine Mammals (Section 14.0); 

 Coastal Birds (Section 15.0); 

 Ongoing Productivity of Commercial, Recreational and Aboriginal Fisheries 

(Section 16.0); 

 Economic Development (Section 20.0); 

 Outdoor Recreation (Section 24.0); 

 Visual Resources (Section 25.0); and 

 Current Use of Land and Resources for Traditional Purposes (Section 32.2). 

Together, all of these information sources provided critical information for understanding 

existing conditions in the LAA and RAA and predicting potential changes resulting from 

Project activities.  

27.5 EXISTING CONDITIONS 

This section describes the existing conditions relevant to the health of the populations in the 

LAA and RAA, and presents data on key indicators for each of the sub-components. The 

description of existing conditions serves the following purposes:  

 Identifies health vulnerabilities, challenges, and opportunities in the potentially 

affected population; 

 Identifies the current status of health conditions such that predictions can be made 

about the extent of change; 

 Identifies potentially vulnerable subsets of the population; and 

 Creates a reference point for measuring or gauging future change in health status. 

The human health VC has been affected by other projects and activities that have been 

carried out, as summarised in Section 3.4 Projects and Activities Contributing to 

Existing Conditions and Expected Conditions.  

27.5.1 Existing Conditions Overview 

This section presents an overview of the existing conditions for human health, and includes 

descriptions of general health measures and health profiles of residents within the LAA and 

relevant Aboriginal groups. 
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27.5.1.1 General Health Measures  

This subsection presents data on measures that are commonly used to describe population 

health. Indicators such as self-rated health, life expectancy, and infant mortality are 

measures that are used to understand the health status of a population, and to compare the 

overall health of one sub-population to others. The comparison of indicators enables an 

understanding of whether the population of the LAA is more or less healthy than 

surrounding areas or than the population of B.C. and Canada overall.  

Health data were obtained from Statistics Canada. The conditions within the LAA are best 

approximated by information for the Fraser South HSDA (see Section 27.3.3 for an 

explanation of health data boundaries). Vancouver census metropolitan area (CMA) and 

provincial-level data are also provided to help understand how the health of the population 

in the Fraser South HSDA compares with other populations. Data on general health 

measures are summarised in Table 27-5, and important trends are noted in the 

discussion below.  

Well-being: Self-rated health is one of the strongest and most consistent 

predictors of subsequent illness and premature death (Idler and Benyamini 1997). As shown 

in Table 27-5, over half of the population in the South Fraser HSDA (61.4%) and the 

Vancouver CMA (60.7%) rated their health as very good or excellent; this is comparable to 

the provincial average of 59.9%.  

Health conditions: Weight, diabetes, and high blood pressure are three conditions that are 

linked and considered important because they help to determine an individual’s overall 

quality of life and ability to function (Sullivan 2008). Obesity has been linked to health risks 

such as type 2 diabetes, hypertension, cardiovascular disease, and some types of cancer, 

among others (Foster et al. 2011). These conditions have become an increasing problem 

over time; the rates of obesity and diabetes have both climbed dramatically in recent years 

across Canada and in most other developed countries. As shown in Table 27-5, the 

population of the Vancouver CMA had lower rates of obesity, diabetes, and high blood 

pressure than either the Fraser South HSDA or B.C. 
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Table 27-5 Health Data for Delta Local Health Area, Fraser South Health 

Service Delivery Area, Vancouver Census Metropolitan Area, and 
British Columbia 

Health Indicators 

Delta 

Local 

Health 
Area 

(2010) 

Fraser South Health 

Service Delivery Area 
(2013) 

Vancouver 

Census 

Metropolitan 
Area (2013) 

British 

Columbia 
(2013) 

Total Male Female Total Total Total 

Well-being 

Perceived health is very 
good or excellent (%) 

N/A 64.0 58.8 61.4 60.7 59.9 

Health Conditions 

Overweight or obese (%) N/A 58.4 39.1 48.7 42.0 46.6 

Diabetes (%) 6.3 7.7
E
 6.4

E
 7.0 5.2 5.4 

High blood pressure or 
hypertension (%) 

16.7 14.7 16.5 15.6 15.1 16.4 

Deaths per 100,000 population, age-standardised 

Total, all causes of death 507.0 611.2 423.5 507.5 483.1 532.1 

All cancers 150.7 170.6 130.2 147.1 140.6 152.5 

Circulatory diseases N/A 193.1 128.8 157.5 146.2 153.9 

Respiratory diseases N/A 51.8 38.8 43.8 43.4 45.3 

Personal Health Behaviours 

Current smoker, daily (%) N/A 8.7E 7.4E 8.1E 7.9 11.1 

Heavy drinking (%) N/A 21.0 6.6E 13.8 15.0 16.3 

E – Statistics Canada advises using this data with caution; N/A – not available. 
Source:  Fraser Health 2010; Statistics Canada 2006; Statistics Canada 2013a, b, c. 

Mortality: Mortality measures are used to depict the ultimate impact of different diseases 

in a population and compare this impact over various geographic regions. Rates of mortality 

from all causes, including cancers, circulatory diseases, and respiratory diseases, are shown 

in Table 27-5. 

The mortality rate for Delta closely mirrors that of Fraser South HSDA: the mortality rate for 

both areas was better than the provincial rate, but higher than the mortality rate for 

Vancouver. The rates of specific causes of death (cancers, circulatory diseases, respiratory 

diseases) showed no clear trend across the different areas.  
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Personal health behaviours: Personal health choices such as smoking, drinking, and diet 

are key determinants of health that contribute to the onset and complications of diseases. 

As with almost all of the other measures shown in the table, the current rates of smoking 

are lowest in Vancouver, and highest at a provincial level; however, of the three regions, 

Vancouver had the highest rate of heavy drinking. As with the other measures shown in the 

table, there is variation in these behaviours among the health areas, but little indication of 

systematic differences. 

Overall, as shown in Table 27-5 above, the residents of Fraser South HSDA and B.C. 

appear to enjoy good health and overall well-being. Residents of B.C. in particular ranked 

highest for most of the health indicators presented. Within Fraser South HSDA, the rates 

were better than the provincial average for some indicators, and worse for others. The 

overall high health status of the population is further supported by a 2010 health profile 

developed by Fraser Health, which showed that Delta residents are generally healthy and 

rank well in some health status indicators and determinants of health. Furthermore, the 

B.C. Statistics Office has generated a composite index for health for B.C. local health areas. 

As shown in Table 27-6, the LAA and segments of B.C. (for which data were available) 

rank among the best in the province in terms of the composite index of health. 

Table 27-6 Composite Index of Health for the Local Health Area in the Local 

Assessment Area and Regional Assessment Area 

Rank 

1=Worst Health 

77=Best Health 

Local Health Area 
Location within Health 

Impact Assessment Spatial 
Boundary 

77 Vancouver RAA 

77 Surrey RAA 

76 Richmond RAA 

74 North Vancouver RAA 

73 West Vancouver–Bowen Island RAA 

70 Delta LAA 

65 Langley RAA 

Source:  B.C. Stats 2012. 

It should be noted, however, that good health is not uniformly distributed, and that even 

among those local health areas with the highest rankings, there are some individuals who 

are in ill health and who experience substantial health inequities. 
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27.5.1.2 Health Profile of Aboriginal Groups in the Local Assessment Area  

The health of Aboriginal communities often varies substantially from nearby non-Aboriginal 

communities. For this reason, it is important to examine indicators of health specific to  TFN 

and MFN separately than for the general population in the LAA, as these communities are 

most proximate to the Project site.  

Historically, there has been a gap between the health status of the Aboriginal and non-

Aboriginal populations in Canada as measured by many disease, injury, and mortality 

outcomes (Health Canada 2012, Office of the Provincial Health Officer 2009, 2012). The 

First Nations Regional Health Longitudinal Study, a nation-wide survey, is governed by First 

Nations communities across the country and provides health data on Aboriginal groups. 

These data provide an overall indication of the general health status of Aboriginal 

populations in each province. Table 27-7 presents several key findings of the 2008 to 2010 

First Nations Regional Health Longitudinal Study and makes comparisons to the general 

population in B.C. Overall, the results indicate that health measures such as incidences of 

self-reported health, diabetes, and hypertension are higher among B.C. First Nations survey 

respondents compared with the general B.C. population. Survey responses are reported at 

an aggregate level for each province, however, and specific data for TFN and MFN cannot be 

separated out from the results. The data should not be interpreted as necessarily 

representative of either of the Aboriginal communities in the LAA.  

Table 27-7 Self-reported Health Measures for Aboriginal Groups and the 
General Population in British Columbia (2008 to 2010) 

Health Measures B.C. Aboriginals B.C. Non-Aboriginals 

Overall health status (% of population 
reporting excellent or very good health) 

43.2% 60.1% 

Hypertension (% of population) 15.5% 16.3% 

Diabetes (% of population) 9.0% 5.7% 

Heart disease (% of population) 6.4% 4.2% 

Cancer (% of population) 2.2% 2.1% 

Source:  First Nations Health Authority 2012. 

Some health data are available that are specific to TFN (see Table 27-8 below). It is 

important to note that the data presented include both TFN Members who live on TFN lands, 

as well as those who live elsewhere (e.g., Metro Vancouver, U.S.A.), and thus are not 

specific to the LAA.  
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Table 27-8 Health Data for Tsawwassen First Nation  

Health Issues Percentage of Respondents (%) 

Perceived health as very good or excellent 40% 

Told by a health professional they had weight problems 23% 

Told by a health professional they had diabetes  8% 

Told by a health professional they had heart disease  3% 

In comparing available measures to those for Delta, Metro Vancouver, and B.C., TFN 

reported rates for diabetes were higher, and self-reported rates of very good or excellent 

health were substantially lower than for Delta overall, and for Metro Vancouver and B.C. 

This pattern is similar to the pattern observed when health data from the 2008 to 2010 First 

Nations Regional Health Longitudinal Survey were compared to data for the non-Aboriginal 

population (First Nations Health Authority 2012).  

It is important to note that the Aboriginal concept of health comprises an array of factors 

that are much broader than measures of mortality and morbidity. For Aboriginal peoples, 

health is deeply rooted in the inter-relationships between land, water, culture, and identity 

(Loppie-Reading and Wien 2009, Office of the Provincial Health Officer 2009, First Nations 

Health Society 2010). It should therefore be recognised that Aboriginal health cannot be 

fully represented by indicators of biophysical health, as presented in the tables above.  

27.5.2 Exposure to Air Emissions 

The description of existing conditions for health associated with air quality includes a 

summary of data for existing incidence rates of health conditions potentially affected by air 

quality, as well as estimates of potential health risks of exposure to existing airborne 

concentrations of relevant contaminants.  

27.5.2.1 Incidence of Health Conditions Related to Air Quality 

Health conditions related to air quality include lung cancer, asthma, chronic obstructive 

pulmonary disease (COPD), hypertension, cardiovascular disease, and general respiratory 

system disease. Incidence data for these conditions were identified for Delta, Aboriginal 

groups in B.C. and Western Canada, and Whatcom County (representing Point Roberts, 

U.S.A). Data for these communities were evaluated within the context of larger regions in 

B.C., Canada, and Washington State, U.S.A. The 2012 data for B.C. indicated lower disease 

incidence and mortality rates compared to Canada and other individual provinces and 

territories. Delta residents ranked well on a number of health status indicators (i.e., lower 

incidence of or mortality from lung cancer, cardiovascular disease, respiratory disease, and 

COPD) compared to the Fraser region and the Province of B.C.  
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Similar incidence rates were reported for respiratory cancers and chronic lung disease in 

B.C. Status Indians versus the B.C. population; however, collectively, the Aboriginal 

population in Western Canada (Status and Non-status Indians) had higher mortality rates 

from cancer (in general) and respiratory system diseases compared to the general 

population of Western Canada. The health indicator data for Whatcom County compared 

favourably to Washington State in terms of lower mortality from lung cancer, COPD, and 

ischemic heart disease, and lower prevalence of asthma, although the incidence of lung 

cancer was slightly higher in Whatcom County than Washington State as a whole. 

27.5.2.2 Health Risks Related to Exposure to Existing Air Emissions 

Existing conditions for exposure to contaminants of potential concern (COPCs) in the air 

were characterised based on measured ambient air concentrations, as well as modelled air 

concentrations related to the dispersion of emissions from existing sources (i.e., Deltaport 

Terminal, Westshore Terminals, and B.C. Ferries Tsawwassen Terminal). The HHRA 

considered air concentrations at 18 discrete human receptor locations, representing 

residences and recreational areas where individuals were most likely to spend time in the 

local study area (see Section 9.2.5 Air Quality, Methods, Figure 9.2-3 Local Study 

Area and Modelling Area). The HHRA also considered, as an estimate of worst-case 

exposure potential, the maximum point of impingement (MPOI) over land (MPOI-land) and 

the MPOI over water (MPOI-water). The MPOI is the area where the highest average 

concentrations of emissions (based on the modelled period) are predicted at ground level. 

The specific location of the MPOI will be different for different averaging periods (based on 

variations in meteorological conditions); however, the modelled isopleths for nitrogen 

dioxide (NO2), sulphur dioxide (SO2), and respirable particulate matter (PM2.5) illustrated in 

Figures 9.2.6 Maximum 1-hour NO2 Concentrations (µg/m3) with 98th Percentile 

Background, 9.2.7 Maximum 1-hour SO2 Concentrations (µg/m3) with 98th 

Percentile Background, and 9.2.8 Maximum 24-hour PM2.5 Concentrations (µg/m3) 

with 98th Percentile Background (see Section 9.2) provide a good indication of the 

MPOI for land and water. The MPOI over-water generally occurs over top of or very close to 

the existing terminals.  

Direct inhalation exposures to chemical concentrations over the short–term (acute 

exposures) were considered for all receptor locations and the MPOIs. Exposures to chemical 

concentrations over the long term (chronic) were considered for all receptor locations where 

individuals could potentially reside. Farmers growing plants and raising and consuming 

livestock, and Aboriginal groups harvesting plants, hunting wildlife, or collecting 
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shellfish within the LAA were assumed to be indirectly exposed to chronic air concentrations 

of non-volatile COPCs as a result of airborne deposition to other media (soil, plants, and 

sediments), which have been subsequently ingested by wildlife and livestock. 

A risk quotient (RQ) provides a direct comparison of predicted chemical exposure to a safe 

chemical exposure limit (i.e., an exposure level not associated with adverse health effects). 

Risk quotient values were determined for acute and chronic inhalation exposures as well as 

chronic oral or dermal (skin) exposure to other media. Chemicals with similar acute or 

chronic health endpoints (i.e., common anatomic sites where similar types of effects occur) 

were assumed to interact in an additive manner. An RQ equal to or below 1.0 indicates 

predicted exposure was at or below the exposure limit. An RQ greater than 1.0 indicates the 

predicted exposure was above the exposure limit.  

All acute and chronic RQ values determined for the 18 discrete receptor groups and at the 

MPOI-land were less than 1.0 under existing conditions. All RQ values determined for 

farmers growing plants and raising livestock and Aboriginal groups harvesting plants, 

hunting wildlife, or collecting shellfish within the LAA were also estimated to be less than 

1.0. Acute RQ values above 1.0 (from 1.3 to 3.3) were predicted at the MPOI-water for 

acute exposure to chemicals classified as irritants to the eyes and respiratory system, as 

well as inhalable particulate matter (PM10) and PM2.5. The conservative exposure and toxicity 

assumptions inherent in these RQ values were further evaluated and it was concluded that 

adverse health effects would not be associated with exposures at the MPOI-water. In 

summary, the HHRA did not predict acute or chronic adverse health effects as a result of 

exposure to existing conditions of air quality. 

Further details on the risk characterisation results for existing conditions can be found in 

Appendix 27-A. 

27.5.3 Exposure to Noise and Vibration 

The description of existing conditions for health associated with noise and vibration 

exposure includes a summary of the thresholds used to define health effects related to 

noise. In addition, the description presents a summary of the existing conditions for health 

indicators of annoyance, sleep disturbance, and speech interference, as influenced by the 

existing noise and vibration conditions.  
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27.5.3.1 Thresholds for Health Effects Related to Noise 

There are no formally adopted standards, nor is there federal or provincial guidance to 

assess acceptable community noise levels. Nonetheless, Health Canada regularly considers 

several internationally recognised standards for the evaluation of noise effects on individuals 

and communities (U.S. EPA 1974, CSA 2005). These agencies generally base their guidance 

on previously demonstrated connections between various metrics of shorter- to longer-term 

noise exposure and (i) the estimated percent of highly annoyed (%HA) residents, (ii) sleep 

disturbance, and (iii) interference with speech comprehension or learning.  

Percent Highly Annoyed  

The results from surveys conducted in Europe and the U.S.A. have shown that individuals 

vary considerably in their sensitivity to transportation-related noise; however, the 

community annoyance rating from these surveys has generally shown a consistent 

relationship with noise exposures. Health Canada supports the use of %HA as a suitable 

means of assessing noise annoyance effects (Michaud et al., 2008). A number of 

improvements have been made in the prediction of %HA over the last three decades based 

on day-night noise-level estimates (Ldn), which further incorporate adjustments for either 

the type of noise (e.g., based on impulsivity and tonality) or community characteristics. 

Such improvements are reflected in an International Standardization Organization (ISO) 

Standard (ISO 1996-1:2003(E)) for predicting high annoyance based on an adjusted Ldn, 

which has further been adopted without modification by the following equation developed by 

the Canadian Standards Association (ISO 2003): 

%HA = 100 / [1+exp(10.4-0.132*RL)] 

Where Rating Level (RL) is the Ldn after adjustments are applied, as discussed above. 

Michaud et al. (2008) indicate that Health Canada has used a predicted change in %HA 

associated with a particular project or activity of 6.5% as a criterion in reviews of EAs to 

indicate the potential severity of project-related noise effects.  

Sleep Disturbance 

For continuous noise, Health Canada suggests an indoor nighttime sound level (Ln) of 

30 A-weighted decibels (dBA) as a threshold for sleep disturbance, or an outdoor Ln of 

45 dBA assuming a loss of 15 dBA based on sound transmission through a partially opened 

window. Furthermore, for intermittent noise such as impulsive and transient noise, Health 

Canada suggests that indoor sound pressure levels should not exceed 45 dBA maximum 

A-weighted sound pressure level (LAmax), which corresponds to an outdoor level of 60 dBA 

LAmax, more than 10 to 15 times per night (or 1.1 to 1.7 times per hour).  
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Speech Comprehension 

Noise interference with speech comprehension can result in a number of personal 

disabilities, handicaps, and behavioural changes. Health Canada (2011 (draft)) advises that 

background indoor sound levels for continuous noise be maintained below 40 dBA to sustain 

adequate speech comprehension. For effective outdoor speech comprehension, Health 

Canada advises that background outdoor sound levels be kept below 55 dBA for continuous 

noise. The higher recommended outdoor sound level is considered appropriate based on 

(i) people’s tendency to speak in a louder voice when outdoors (where the separation 

between speakers is typically larger than indoors) and (ii) outdoor interferences such as 

wind, water, and animal sounds may cause background noise levels to be raised. 

Ground-borne Vibration Effects 

A threshold below which humans are generally unable to perceive ground-borne vibration is 

identified as 93 vibration decibels (VdB). Experiencing vibrations greater than this amplitude 

could contribute to stress and annoyance; however, no quantitative relationships have been 

developed to determine a quantitative relationship between the two. A value of 93 VdB is 

used herein as an indicator that effects on health are either plausible or implausible. 

27.5.3.2 Existing Health Conditions Related to Noise and Vibration 

The description of existing conditions with regard to exposure to noise and vibration draws 

on information in Section 9.3.7 Noise and Vibration, Existing Conditions. The following 

summary of existing conditions is based on the collection of noise and vibration data at 

discrete locations within the LAA, and on modelled predictions of community noise and 

vibration levels under existing conditions. The conclusions of the noise and vibration 

assessment, as well as the community noise survey completed in 2013 in the Delta, TFN, 

and Tsawwassen area, suggest that a large sub-set of people are bothered by existing noise 

levels: 54% of survey respondents reported being bothered by noise, while 40% and 30% 

reported being bothered by low-frequency noise and vibration, respectively. The types of 

noise that bother people depend on where they live, but road traffic or rail traffic are 

particularly important components, and also result in localised vibration in households. 

Monitoring and modelling data that reflect existing conditions at three representative 

discrete locations are provided in Table 27-9. The annual average existing (2013) daytime 

sound levels (Ld) at discrete receptor Sites 3, 4, and 5, based on modelling, are below the 

threshold for the ability to maintain adequate speech comprehension (55 dBA). The existing 
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Ln at Sites 3 and 5, but not Site 4, can exceed the threshold for sleep disturbance (30 dBA 

indoors, which is equivalent to 45 dBA outdoors, with windows closed); therefore, the 

existing noise environment in certain locations in Delta and Tsawwassen may be affecting 

the quality of sleep of residents under existing conditions. Based on monitoring of impulsive 

and transient noise over two days at each of the three sites, it is evident that nighttime 

impulsive noises (i.e., occurring from 12:00 a.m. to 4:00 a.m. when monitoring 

was conducted) are occurring with a frequency in the range of approximately one to 

six events per hour. 

Estimated existing exposures to community background noise, measured or modelled as Ldn, 

suggest that some residents (5% to 30%) located closer to port areas and access routes 

may feel highly annoyed. This estimation is based on an equation from Health Canada, the 

World Health Organization (WHO), and other agencies that relate the percent of a 

community that reports being highly annoyed to the Ldn experienced. The areas where the 

highest degree of community annoyance is predicted to occur are near the major road and 

rail transport routes. In areas farther away from the foreshore or transportation routes, 

people are not likely to be able to distinguish port-related noises from background noise.  

For heavy truck pass-bys at farms with residences close to arterial routes for traffic and at 

TFN, the maximum ground-borne vibration levels measured over a two-day period were in 

the range of 90 VdB to 116 VdB, which can be placed into perspective by comparing to the 

threshold of human perception, which is approximately 93 VdB. At Site 3, both the average 

and maximum ground-borne vibration from trains exceeded the threshold of perception. It 

is possible, therefore, that individuals living in the vicinity of these sampling locations 

may feel ground-borne vibration levels associated with heavy trucks or trains under 

existing conditions.
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Table 27-9 Summary of Existing Conditions for Noise and Vibration at Representative Locations in the Local 

Assessment Area 

Site 
Name 

Address 
or 

Location 

Representative 
Receptors 

Monitoring Dates 

(type) 
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Effect Threshold 

≥60 dBA Lmax more than 
10 – 15 times per night 
(or 1.1 – 1.7 times per 

hour) 

55 dBA 
[1,4] 

45 dBA 
[2,4] 

93 VdB [3] 

Site 3 
3044 41B 

St. 

Rural residences in 

Delta adjacent to 
Deltaport Way and 
the BCR right-of-

way 

July 22–24, 2013 

August 7–8, 20131 

(noise and ground-
borne vibration) 

1.4 49.5–56.5 56.7 50.3 104 

Site 4 
TFN 

Longhouse 
TFN community 

July 22–24, 2013 

(noise) 
6.0 45.8–52.2 50.9 43.5 Not measured 

Site 5 
1043 

Pacific Dr. 

Residences in the 
Tsawwassen 

neighbourhood 
near the ocean 

July 22–24, 2013 

(noise and low-
frequency noise) 

6.0 42.9–53.8 55.1 47.8 Not measured 

Notes: Lmax - maximum noise level; BCR - BC Railway; ≥ - greater than or equal to 
Threshold values: 
[1] outdoor threshold for speech interference; 

[2] outdoor threshold for sleep disturbance; 
[3] threshold for human perception of ground-borne vibration; 
[4] this further assumes a 15-dBA difference in indoor and outdoor sound levels. 
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Finally, existing low-frequency noise was evaluated at a sub-set of three sites. Since the 

energy sum of the sound levels measured at these sites was below the rattle criterion of 

70 dB, it is concluded that that low-frequency noise does not currently result in annoyance 

due to rattling in the communities in the noise and vibration study area. The vibration from 

low-frequency noise, however, is distinct from what might be caused by ground-borne 

vibration. More detailed analysis of exposure to noise levels relative to speech interference 

and sleep disturbance thresholds can be found in Appendix 27-B . 

27.5.4 Exposure to Shellfish Contamination  

Fisheries and Oceans Canada (DFO) maintains a permanent sanitary shellfish 

(edible bivalve) closure at the intertidal areas of Roberts Bank, Sturgeon Bank, and 

Boundary Bay due to concerns about the possibility of disease transmission caused by 

pathogenic organisms originating from sanitary, stormwater, industrial, and other 

discharges near the shellfish beds. All areas of the Pacific Region Fisheries Management 

Area 29 are closed to bivalve shellfish harvesting except for geoduck and horse clams in 

Sub-area 29-1. This and similar closures in other B.C. coastal waters are driven by the 

proximity to sources of potential contamination, as opposed to site-specific water quality 

and tissue quality data indicating contamination. This regulatory closure for Area 29 was 

most recently amended in May 2012, and provides a deterrent to the collection and 

consumption of bivalve shellfish on Roberts Bank for recreational and subsistence purposes.  

In addition to harvesting closures arising from concerns about pathogen contamination, it 

may not be safe to eat bivalves at times as a result of the accumulated levels of paralytic 

shellfish poisoning toxins that arise from harmful algal blooms. The DFO closure 

notwithstanding, some individuals are known to harvest bivalves from Roberts Bank, as 

discussed with Members of TFN.  

Roberts Bank Dungeness crabs are an important part of the commercial, recreational, and 

Aboriginal harvest, and are not subject to the sanitary shellfish or paralytic shellfish poison 

closures. 

In spite of the sanitary shellfish closure, there remains a strong interest by various 

Aboriginal groups in harvesting and consuming this valued traditional food resource. As a 

result of consultation with Aboriginal groups, it is evident that there is currently a concern 

about the safety of both the bivalve and crab resources at Roberts Bank based on 

contaminant uptake from various existing port operations, and particularly coal dust release 

from the coal terminal (see Section 7.2 Aboriginal Groups Engagement and 

Consultation). 
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Edible bivalves that are sufficiently common at Roberts Bank and Boundary Bay to be a 

sustainable food resource include cockles, Macoma clams, and littleneck clams; however, 

the available biomass of cockles and other edible bivalve species at Roberts Bank is quite 

limited. Oysters and mussels were only encountered on the north side of the causeway, 

attached to rip-rap boulders.  

Specimens of Dungeness crabs and edible bivalve species were collected in 2012 and 2013 

from Roberts Bank. The most commonly consumed tissues were analysed for contaminants, 

with a focus on substances associated with coal particulates (especially polycyclic aromatic 

hydrocarbons (PAHs), arsenic, bismuth, cadmium, selenium, and vanadium), since the 

seabed near the Roberts Bank coal terminal exhibits contamination associated with 

historical marine inputs of coal dust (Section 9.6.6 Surficial Geology and Marine 

Sediment, Existing Conditions).  

Based on sediment chemistry data obtained in 2012 and 2013, the total PAH concentrations 

in Roberts Bank intertidal sediment samples vary spatially over an approximate ten-fold 

range, and total PAH concentrations in Roberts Bank sediments are generally higher than in 

Boundary Bay reference samples. The collection efforts for shellfish were guided by this 

information, and focused on seabed areas where higher concentrations of coal dust deposits 

have been documented (Section 9.6.6 Surficial Geology and Marine Sediment, 

Existing Conditions), as well as suitable reference areas.  

Based on the shellfish tissue data, there was a statistically significant and positive 

relationship between PAH concentrations in bivalve soft tissues for the Roberts Bank 

samples and the sediments from which they were collected. In contrast, there were no 

detectable PAHs in samples of leg muscle from Dungeness crabs collected on Roberts Bank, 

based on use of very sensitive analytical techniques with very low detection limits. Unlike 

bivalves, Dungeness crabs and various other decapod crustaceans are widely recognised to 

have an ability to metabolise PAHs and thus eliminate them from their bodies. In addition, 

crabs are more mobile than bivalves, and the influence of locally elevated contaminant 

concentrations in the seabed would be expected to be lower for mobile than non-mobile 

sediment-associated fauna. 

Only one contaminant of potential concern, arsenic, was observed in Dungeness crab 

muscle tissue at a concentration that was statistically and significantly different from the 

reference site on the northern edge of Roberts Bank. The HHRA for crab meat consumption, 

therefore, focused on arsenic concentrations in crab muscle tissue. The health risks 
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associated with the observed concentrations of arsenic in muscle tissue were found to be 

acceptably low based on cancer and non-cancer indicators (Table 27-2), assuming that 

approximately 0.1% of the measured total arsenic is present as the potentially carcinogenic 

forms (arsenite, arsenate), as has been documented for Puget Sound Dungeness crabs 

based on extensive sampling and analysis (Appendix 27-C ). This conclusion is further 

based on an assumed shellfish consumption rates of 7.3 kg/y to 14.6 kg/y for the youngest 

consumers and adults, respectively. 

Overall, the concentrations of contaminants in Roberts Bank edible shellfish are sufficiently 

low that they would not impose a safety concern for humans that consume them at the 

assumed rates. 

27.5.5 Stress and Annoyance  

For this assessment, stress is defined as a state of mental tension and worry. Annoyance is 

defined as a feeling of displeasure associated with any agent or condition believed to 

adversely affect an individual or group (Danuser 2001). Both stress and annoyance are 

factors that can erode mental well-being and affect physical health. Stress has been linked 

to the development of health problems including diabetes, high blood pressure, heart 

disease, stroke, upper respiratory disease, weight gain or loss, gastrointestinal problems, 

and reductions in efficiency of the immune system. High levels of stress may also contribute 

to maladaptive behaviours such as unhealthy eating habits, smoking, and drug and alcohol 

misuse (Schneiderman et al. 2005, Brunner and Marmot 2006). 

Table 27-10 shows the rates of perceived very good or excellent mental health and 

perceived life stress for the Fraser South HSDA, as well as for Vancouver and B.C. The table 

shows that these measures are roughly comparable across the three areas. The Fraser 

South HSDA appears to have a slightly lower level of very good or excellent mental health, 

but also lower levels of perceived life stress. It is not known whether these differences are 

statistically significant or not. For both measures, men in the Fraser South HSDA appear to 

fare better than women. 

The assessment of stress and annoyance is focused on potential Project-related changes in 

sensory and visual elements (noise and light), as well as perceived contamination of 

subsistence food sources. Results of primary and secondary data analysis show that there is 

currently a level of stress and annoyance among some members of the community due to 

some of these changes, particularly with respect to ambient noise levels. 
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Table 27-10 Measures of Mental Health and Perceived Life Stress 

Health Indicators 

Delta Local 
Health 
Area 

(2010) 

Fraser South Health 
Services Delivery Area 

(2013) 

Vancouver 
Census 

Metropolitan 

Area (2013) 

British 
Columbia 

(2013) 

Total Male Female Total Total Total 

Perceived mental health 
is very good or excellent 

(%) 

N/A 70.0 62.2 66.0 68.3 68.7 

Perceived life stress (%) N/A 14.5 22.3 18.5 21.5 21.0 

Source:  Fraser Health 2010; Statistics Canada 2006, 2013 a, b, c.  

Port Metro Vancouver recently conducted a survey to understand the effects of noise and 

vibration on community residents from current activities associated with the existing 

Roberts Bank terminals (see Section 9.3.3 Noise and Vibration, Summary of 

Information Sources). Analysis of comments showed that noise from current terminal 

activities appears to be causing annoyance and disrupting some of the respondents’ daily 

activities, especially their sleep. A consistent theme that emerged from the comments was 

the effect of nighttime terminal-related noise on quality of sleep. The majority noted that 

the noise keeps them up at night or results in interrupted sleep patterns. The main sources 

of noise identified by respondents were the trains (trains shunting), loading and unloading 

from the ferries, and engine idling. Sleep disturbance was not the only concern brought up 

by survey respondents; other concerns include having to keep the window shut to keep out 

the noise and interference with entertainment.  

These comments are consistent with concerns raised by various Aboriginal groups as well as 

members of the public during consultation activities (see Appendix 7.2-B Aboriginal 

Groups Issues and Interests Table). Members of the public and Aboriginal groups have 

expressed annoyance about existing port-related noise, which they state results in sleep 

disturbance and impacts to performance at work. As with the noise and vibration survey, 

consultation respondents identified trains as a source of problematic noise, along with 

cranes, container handling, and operation of ship generators.  

Port-related light disturbance is another source of annoyance for some Aboriginal and non-

Aboriginal community members, who report that port lighting interferes with cultural 

practices, affects their quality of life, and causes irritation and sleep disturbance.  
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Perception of contamination and associated concerns about exposure to contaminants can 

also lead to stress and anxiety within a community (Claeson et al. 2012, Dalton 2003, 

Marques and Lima 2011, Luria et al. 2009, Health Canada 2005). During the Aboriginal 

consultation process community members indicated that they currently perceive Roberts 

Bank terminals as being a source of environmental contamination. In particular, concerns 

have been raised around Project-related effects on air quality, water quality, and 

contamination of marine sources of food (e.g., during the Aboriginal consultation facilitated 

by PMV on October 22, 2013, November 1, 2013, and November 27, 2013).  

27.5.6 Employment and Income  

Employment and income are strongly linked to health (Public Health Agency of Canada 

2013, Wilkinson 2003). Income contributes to an individual’s ability to secure adequate 

housing, a healthy diet, and a higher standard of living. Numerous studies suggest that 

income affects health outcomes such as birth weight, infant mortality, self-rated health, 

chronic and acute infectious diseases, adult mortality, social pathologies, mental well-being, 

and health care service utilisation (Mikkonen and Raphael 2010, Yen and Syme 1999, 

McIntosh et al. 2009, Lightman et al. 2009). In addition, employment fills important 

psychosocial needs and influences physical health outcomes. A job that is adequate, 

appropriate, and appreciated can result in longer life expectancy, improved mental health, 

improved health behaviours, and reduced rates of cardiovascular and other diseases (Jin et 

al. 1995).  

Conversely, low income and unemployment are associated with poor health outcomes. Low 

income has been associated with increased risk of low birth weight in babies, injuries, 

violence, some cancers, and chronic disease (Yen and Syme 1999). Associations have also 

been found between unemployment and increased stress, depression, and anxiety (Doyle et 

al. 2005). When people experience job loss or are unable to secure employment, not only 

do they lose their income, they can also lose their personal work relationships, daily 

routines, self-esteem, and sense of purpose. This can negatively affect emotional and 

mental well-being. These effects extend not only to employed (or unemployed) individuals, 

but also to their families and communities.  
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This section describes indicators relevant to understanding existing health conditions related 

to employment and income. More detailed demographic information is provided in 

Section 18.4 Population, and Section 19.0 Labour Market. As described in 

Section 27.3.1, the health assessment focuses most closely on three distinct communities 

in close proximity to the site of the proposed terminal: Delta, TFN, and MFN. For most 

administrative data, Members of TFN are included within the Delta District Municipality 

boundaries; however, because TFN is viewed as a distinct group for this assessment, 

information for TFN is presented separately, wherever possible. While this approach may 

result in some TFN Members being potentially double-counted, their community of several 

hundred comprises only a small percentage of the larger population of Delta 

(nearly 100,000), so any double-counting is unlikely to skew the data.  

Table 27-11 shows data for key demographic indicators for the LAA and RAA, with Metro 

Vancouver and provincial data included for comparison. The data presented in Table 27-11 

suggest some systematic demographic differences between Aboriginal and non-Aboriginal 

communities. Employment and income are comparable in Delta, Metro Vancouver, and B.C., 

while lower levels of employment and income are reported for TFN and MFN.  

Labour force participation and unemployment also give a more robust picture of a 

community’s or region’s overall employment status. Based on the 2011 data, the 

Corporation of Delta and Metro Vancouver both had a labour force participation rate of 

66.1%, and the provincial average was comparable (64.6%). The unemployment rate for 

Delta (6.3%) was lower than the rates for Metro Vancouver (7.1%) and B.C. (7.8%). 

With regard to the two Aboriginal populations, employment data were available for only 

MFN. The participation rate in MFN was lower than the rates for Delta, Vancouver, and B.C. 

Similarly, the unemployment rate in MFN was substantially higher than for Delta, 

Vancouver, and B.C., approximately triple the unemployment rate for each of those regions.  

The 2011 data show that the median after-tax income was generally higher for Delta than it 

was for Vancouver and B.C.; however, the rates for Vancouver and the overall province 

were comparable. There were, however, systematic differences in income based on gender: 

the median-after tax earnings for males in Delta were notably higher than for females; this 

same pattern was observed for both Metro Vancouver and B.C.  
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Table 27-11 2011 Employment, Income, and Educational Attainment 

Information for the Local and Regional Assessment Areas 

 
Musqueam 

First Nation 

Tsawwassen 

First Nation 
Delta 

Metro 

Vancouver 

British 

Columbia 

Employment 

Labour force participation 
rate (%) 

55.7 N/A 66.1 66.1 64.6 

Unemployment rate (%) 25.0 N/A 6.3 7.1 7.8 

Income 

By family type 

Median after-tax income for 
couple families ($) 

N/A N/A 86,557 77,296 73,063 

Median after-tax income for 
lone-parent families ($) 

N/A N/A 50,585 42,648 40,646 

Median after-tax income for 
other economic families ($) 

N/A N/A 70,978 57, 799 56,638 

By sex 

Median after-tax income for 

males ($) 
N/A N/A 35,780 29,170 28,095 

Median after-tax income for 

females ($) 
N/A N/A 24,914 25,589 24,408 

By age 

Under 18 years in low-
income private household 
(%) 

N/A N/A 12.4 19.5 19.1 

18 to 64 years in low-
income private household 

(%) 

N/A N/A 9.5 17.1 16.2 

64 years and over in low-

income private household 
(%) 

N/A N/A 10.3 15.5 13.9 

Highest Level of Education, ages 25+ * 

No certificate, diploma, or 
degree (%) 

23.2 N/A 11.6 11.8 13.7 

High school diploma (%) 18.3 N/A 27.0 23.4 24.8 

Trades certificate (%) 24.4 N/A 10.6 8.9 11.7 

College diploma (%) 22.0 N/A 20.7 17.8 18.9 

University certificate below 
bachelor 

2.4 N/A 6.4 7.0 6.1 

University degree 8.5 N/A 23.6 31.1 24.8 

Notes:  N/A – not available. 
* For Musqueam First Nation, data were for population aged 25–64 years only. 

Sources:  Statistics Canada 2006; Statistics Canada 2013d, e, f, g. 
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27.5.7 Food Security 

Food insecurity occurs when individuals and households do not have sufficient amounts of 

acceptable, nutritious foods to meet their basic needs. People who are food insecure report 

that they cannot afford enough food and that they commonly skip meals, eat less than they 

need, or turn to less nutrient-dense alternatives. Food insecurity has been associated with 

an extensive list of poor physical and mental health outcomes, such as multiple chronic 

conditions, obesity, depression, as well as growth and developmental problems in children. 

Food insecurity may make it more difficult for those with chronic diseases to manage their 

existing health conditions, especially when those conditions require dietary changes 

(Statistics Canada 2010b). In B.C., food security is viewed as a key determinant of health 

(Foster et al. 2011).  

Table 27-12 shows the level of food insecurity across different HSDAs within B.C. As shown 

in the table, a greater proportion of Vancouver HSDA residents reported being food insecure 

(7.8% of the population) than residents of the other regions (5.7% of B.C. as a whole). 

Residents of Fraser South reported lower levels of food insecurity in the population than 

Vancouver or B.C. as a whole (4.5%). While the data show that the vast majority of the 

populace in these regions does not have problems with food security, for those people who 

experience hunger this is a very serious issue, and is often coupled with other problems, 

including housing insecurity and poorer health outcomes.  

As shown in Table 27-12, within the Fraser South HSDA, males and females have an 

almost identical level of food insecurity; however, across different age groups, children 

between the ages of 12 and 19 have much higher levels of food insecurity than adults and 

seniors (9.41% vs. 3.48% and 4.48%).  

Table 27-12 Percentage of Respondents Reporting Food Insecurity 

Health Service 
Delivery Area 

All 

respondents 
(%) 

Males 
12+ (%) 

Females 
12+ (%) 

Ages 

12-19 
(%) 

Ages 

20-64 
(%) 

Ages 
65+ (%) 

Fraser South HSDA 4.5 4.5 4.5 9.4 3.5 4.5 

Richmond HSDA 2.1 2.0 2.3 5.4 2.0 2.1 

North Vancouver 
Island HSDA 

3.3 1.7 4.9 1.3 4.1 3.3 

Vancouver HSDA 7.8 8.3 7.4 10.6 8.7 7.8 

British Columbia 5.7 5.4 6.0 8.9 6.0 5.7 

Source:  Adapted from Foster et al. 2011. 
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27.5.7.1 Traditional Food Consumption and Health 

Traditional and subsistence foods comprise an important part of Aboriginal culture and diet. 

This section focuses on the health-related aspects of traditional food consumption, whereas 

an assessment of the effects of the proposed Project on other aspects of Aboriginal culture 

is provided in Section 32.2 Current Use of Land and Resources for Traditional 

Purposes.  

Traditional Aboriginal diets tend to be health-protective, as well as having important 

linkages to the continuity of cultural practices and traditional activities and livelihoods 

(Chandler and Lalonde 1998). Traditional subsistence diets are relatively healthful: nutrient 

rich, high in animal protein, and low in fat with high marine-based sources of fat. In 

comparison, Western diets tend to be higher in fat and sugar and lower in nutritional 

density (Earle 2011). As Aboriginal populations in Canada and elsewhere have transitioned 

away from a subsistence diet to a more Western diet and lifestyle, there have been marked 

changes in disease patterns, including a drastic increase in obesity, diabetes, and other 

chronic diseases (Kuhnlein and Receveur 1996). For these reasons, the maintenance of 

traditional subsistence diets, where possible, supports optimal health, a point that is 

emphasised in the following quotation cited in the report entitled Healthy Children, Healthy 

Families, Healthy Communities: BC Provincial Results of the 2008-10 First Nations Regional 

Health Survey: 

 … traditional foods have nourished us well since the time of our creation and have 

been of fundamental importance to our culture. We developed sophisticated 

techniques to preserve a variety of foods year-round to keep our bodies strong and 

this knowledge has carried us well into our current place. Many challenges now exist 

for First Nations who wish to access traditional foods. The land and water have 

experienced changes that now limit the ability to access adequate amounts of our 

traditional foods. At the same time, our lives have been widely influenced by an 

abundance of processed, commercially influenced food sources and lack of access to 

nutritious whole foods. Protecting, restoring and relying on our traditional foods more 

can provide greater food security to our community and healthier food choices. 

(First Nations Health Authority 2012) 
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Despite the importance of understanding traditional food consumption, limited data are 

available on subsistence foods and subsistence harvesting in the LAA. One source for 

traditional food data is the First Nations Food, Nutrition and Environment Study (FNFNES), a 

study that investigated traditional food consumption patterns in Aboriginal populations living 

on reserve in B.C. (Chan et al. 2011). The LAA is best represented by Zone 6: Pacific 

Maritime-Subarctic-Northwest Coast. While none of the communities surveyed in the 

FNFNES study are within the LAA, the data from Zone 6 is used as a proxy for subsistence 

food harvesting and consumption for the LAA communities since it appears to be 

representative of food consumption patterns for Pacific-Maritime communities in B.C.  

The study provided an extensive list of the percent of the population that consumed specific 

traditional food items in the past year. Table 27-13 has been derived from this list and 

shows consumption patterns for traditional foods that originate at or spend time by the 

shore3. As shown in the table, fish and other seafood comprise an extremely important part 

of the local diet for Pacific-Maritime communities, with up to 99% of the population 

consuming some types of these traditional food sources.  

Despite the relatively high level of consumption of some subsistence food items, the 

FNFNES survey found that 91% of B.C. First Nations households indicated that they would 

like to eat more traditional foods. The main barriers that were identified through the survey 

as limiting the consumption of traditional foods included: lack of equipment and 

transportation, lack of availability, lack of time, difficulty in accessing the foods, and 

government or firearms certificate regulations. Furthermore, a large proportion of survey 

respondents believed that development activities affected or limited access to hunting, 

fishing, or berry collecting. Other research has confirmed that the factors that contribute to 

food insecurity in B.C.'s coastal communities are complex, and include poverty, access to 

traditional harvesting areas, availability of traditional foods, cultural change, access to boats 

and equipment, trading regulations, and others (VICCIFN 2012-2013). 

                                          
3  The focus on seafoods, beach foods, and wild birds comes from a) a concern expressed by local groups and b) 

the determination that there was no potential interaction between the Project and land-based foods. 
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Table 27-13 Traditional Food Items Consumed in First Nations Food, Nutrition, 

and Environment Study – Pacific-Maritime Communities  

Food  Population that Consumes this Food (%) 

FISH 99 

Salmon (any type) 98 

Salmon, sockeye 88 

Halibut 82 

Salmon, Chinook (king/spring) 45 

Herring roe 61 

Trout (any type) 24 

Salmon eggs (pink/chum/coho/sockeye/ 
Chinook) 

40 

Eulachon grease 57 

Salmon, coho 41 

Eulachon 52 

Ling cod 29 

Salmon, pink 32 

Salmon, chum (dog) 40 

Rockfish (rock, red snapper, black bass, tiger, 

quill) 
39 

Pacific cod (grey) 28 

Black cod (sablefish) 27 

Trout, steelhead 12 

Herring 13 

BEACH FOODS 91 

Clams (any type) 73 

Crab (Dungeness, king, tanner) 65 

Prawns 53 

Shrimps 45 

Butter clams 50 

Basket cockles 49 

Steamer clams (littleneck/manilas) 39 

Oysters 26 

Mussels (large and small) 15 

Scallops (Rock, Spiny, Giant Pacific) 13 

Octopus 10 

Laver 57 

SEA MAMMALS 5 

Harbour seal meat 4 

Sea lion meat 2 

WILD BIRDS 12 

Grouse (Blue, Ruffed) 10 

Ducks, non-fish-eating (all combined) 4 

Mallard 3 

Source:  Chan et al. 2011. 
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A limited amount of information on the level or quantity of traditional food consumption in 

the LAA was identified through Aboriginal traditional use studies and from other sources. 

Section 32.0 Potential or Established Aboriginal and Treaty Rights and Related 

Interests describes the current consumption of traditional (country) foods (e.g., crabs, 

salmon, sturgeon, and ducks), as reported by Aboriginal groups. The information provided 

in that section confirms that the major food sources for Aboriginal groups in the LAA is 

similar to those groups in Ecozone 6 in the FNFNES study. Although the consumption 

appears to be lower than it may have been in the past, access to and use of these foods 

remains an important component of diet and good nutrition, and is key in helping avoid food 

insecurity problems for these populations.  

27.5.8 Health Inequity 

There is a difference between inequality and inequity with respect to health. Inequality 

refers to a situation in which differences exist between individuals or groups. Inequity refers 

to a situation in which there are “avoidable, unnecessary, and unjust” differences between 

groups (Whitehead 1990).  

Within a population, a sub-group that experiences health inequity can be considered a 

vulnerable sub-group because they are likely to be less resilient to new stressors than more 

healthy groups.  

From the data that have been presented in Section 27.5, vulnerable groups identified 

within the LAA include the population of TFN and MFN because they ranked lower in key 

determinants of health (income, employment, education) and have a higher proportion of 

children than the comparison populations. In addition, lone-parent families and females also 

comprise vulnerable populations due to disparities in income. In particular, lone-parent, 

female-headed families appear more vulnerable than the lone-parent families with male 

heads. Lastly, due to differences shown in food insecurity as shown in Table 27-12, 

children ages 12 to 19 in Fraser South also comprise a distinct vulnerable population. 

27.5.9 Expected Conditions  

The HHRA for air emissions and noise and vibration was based on the comparison of human 

exposure potential under expected conditions versus under future conditions with the 

Project, as discussed in Section 9.2.8 Air Quality, Future Conditions with the Project 

and Section 9.3.9 Noise and Vibration, Future Conditions with the Project. The year 

for prediction of expected conditions was 2025 for both air quality and noise and vibration.  
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For the HIA, quantitative predictions of how health will change between 2014 and the start 

of Project construction in 2018 or Project operation in 2024 have not been made, as 

population health is influenced by a wide range of factors, including social, economic, and 

environmental circumstances; government policy; societal trends in personal behaviours; 

new and changing disease conditions; and demographic changes. Certain trends appear to 

be foreseeable, however, as indicated below: 

 The B.C. Medical Association’s report Designing BC’s Health Care System for the Next 

25 Years (2012) makes projections about chronic diseases such as heart disease, 

chronic respiratory disease, rheumatoid arthritis, diabetes, and depression. They 

project that the prevalence of these chronic conditions will remain relatively steady 

within specific age groups; however, due to the growth in population numbers and 

the overall aging of the population, there is likely to be an increase in the absolute 

numbers of these conditions. Other Canadian researchers, however, believe that 

there will be an increase in chronic diseases driven not just by population growth and 

aging, but also by an increase in the prevalence of these chronic conditions 

themselves (Elmslie n.d.).  

 There currently exists substantial disparity in health outcomes between Aboriginal 

and non-Aboriginal populations in the province. Over the last 5 to 10 years, the 

differences have been reduced somewhat, although a gap remains (FNIGC 2012). If 

existing trends continue, health outcome disparities are likely to continue decreasing 

between Aboriginal and non-Aboriginal populations, although the gap is unlikely to 

be eliminated by the start of Project construction or operation. 

 The trend of decreasing reliance on traditional foods among Aboriginal populations is 

also likely to continue if stocks of important food sources decrease, if availability is 

further limited, or if food sources are increasingly polluted. This will likely have an 

effect on health and culture among the Aboriginal population in both the LAA and the 

RAA. 

While these trends are considered as context for potential effects of the Project, no 

predictable, quantifiable changes in any of the indicators presented in the existing 

conditions case are anticipated to occur by the time of Project commencement. As such, 

potential Project-related effects are discussed in comparison to the existing conditions, 

rather than expected conditions case. 
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27.6 FUTURE CONDITIONS WITH THE PROJECT – POTENTIAL PROJECT-RELATED EFFECTS 

As shown in Table 27-14, Project construction and operation-phase activities are 

anticipated to result in minor to moderate potential health effects related to some scenarios 

of exposure to air and noise emissions, stress and annoyance, food security related to 

traditional food sources, and health inequity. 

Project-related construction and operation-phase activities are anticipated to result in 

negligible health effects related to employment and income, as well as associated food 

security, and most but not all scenarios for exposure to air emissions or noise and vibration, 

as discussed further below.  
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Table 27-14 Identification of Potential Project Interactions with Human Health for Construction, Operation, or 

Both Construction and Operation Phases 

Project 
Component 

Project Works 
and Activities 

Potential 

Effect Rating 

(Negligible, 
Minor, 

Moderate, or 
High) 

Nature of Interaction and Effect, and Rationale for Effects Rating 

All Project 
Components 

All construction-

phase 
works/activities  

AND  

All operation-
phase activities 

Minor 
Noise Exposure: Potential adverse health effects related to noise exposure during 
construction and operation activities. Effects are considered minor as the guideline 
exceedances for noise effect indicators are likely to be marginal. 

Negligible 
Vibration Exposure: Potential adverse health effects related to vibration exposure 
during construction and operation-phase activities. Effects are considered negligible 
as any increased vibration resulting from the Project will likely be imperceptible. 

Minor 

Stress and Annoyance: Potential increased stress and annoyance related to noise, 
light, and perception of contamination as a result of construction and operation-

phase activities. Effects are considered minor as the majority of factors influencing 
potential stress and annoyance are at a distance from neighbouring communities. 

Negligible 
Employment and Income: Potential positive health effects related to increased 
employment and income during construction and operation. Effects are considered 
negligible as these are likely to be unmeasurable or undetectable.  

Negligible 

Food Security: Potential adverse effects on food security as a result of potential 
effects on traditional food sources during construction and operation. Effects are 
considered negligible because a residual effect on harvesting of traditional food 

resources is not anticipated (Section 32.2). 

Negligible 

Food Security: Potential positive effects on food security, as a result of increased 

employment and income during construction and operation. Health effects related to 
employment and income are considered negligible as any health effects are likely to 
be unmeasurable or undetectable.  

Minor to 
Moderate 

Health Inequity: Potential adverse effects on health inequity, as a result of 
unequal distribution of Project benefits and risks during construction and operation. 
Effects are considered minor to moderate, considering the range in potential effect 

ratings of the Project effects contributing to health inequity. 
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Project 

Component 

Project Works 

and Activities 

Potential 

Effect Rating 

(Negligible, 
Minor, 

Moderate, or 
High) 

Nature of Interaction and Effect, and Rationale for Effects Rating 

All Project 
Components 

All construction-
phase 

works/activities 

Negligible 

Air Emissions: Potential adverse health effects from short-term or long-term 

inhalation exposure to airborne contaminant concentrations during construction. 
Considered negligible as all RQ values were below health-based exposure limits. 

Negligible 

Air Emissions: Potential adverse health effects from acute exposure to PM10 at 
MPOI-land during a peak-day Project construction scenario. Considered negligible, 
since although an RQ value of 2 was predicted, evidence suggests that exposure 

was overestimated by at least two-fold in a conservative air emission modelling 
scenario and based on this, the risks are likely to be acceptably low.  

Negligible 

Air Emissions: Potential adverse health effects from acute inhalation exposure to 
maximum predicted air concentrations of eye and respiratory irritants under 
average and peak construction emissions scenarios. The potential effects are 
considered negligible based on the limited areas over water where RQ values will be 

greater than 1, making it unlikely that members of the public will access these 
areas. 

Moderate 

Air Emissions: Potential adverse health effects from acute inhalation exposure to 
maximum predicted respirable and inhalable PM (PM2.5 and PM10) concentrations at 
the MPOI-water, assuming average and peak construction emissions scenarios. The 

potential health effects are considered moderate based on high predicted RQ values 
and the spatial extent over which RQ values greater than 1.0 are predicted to occur.  

Negligible 

Shellfish Contamination: Potential change in contaminant uptake in edible 

shellfish resources from sediments containing historically deposited coal dust, and 
subsequent effects on human consumers. The predicted interaction is based on the 
potential for re-suspension of sediments by dredging and other construction 

activities such as laying of rock containment dykes and use of the ITP as a storage 
area for Fraser River sands. Effects are considered negligible as sediment re-
suspension will not result in measurable changes in the uptake of contaminants in 

shellfish. 

All Project 

Components 

All operation-

phase 
works/activities 

Negligible 

Air Emissions: Potential adverse health effects related to various exposure 

scenarios in the operation phase are considered negligible. Rationales for each 
scenario are provided in Section 27.6.1.2 below. 
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27.6.1 Rationale for Negligible Effects 

This section presents the rationale used to determine Project-related negligible effects to air 

quality during the construction phase and operation phase, as well as potential Project-

related shellfish contamination. Rationales for negligible effects related to noise and 

vibration, employment and income, and food security are more straightforward and are 

therefore provided in Table 27-14 above. 

27.6.1.1 Negligible Effects Related to Air Quality during Construction Phase 

Some but not all construction-phase scenarios are predicted to result in negligible effects. In 

particular, RQ values less than 1.0 were estimated for all COPCs based on either short-term 

or longer-term exposure over land (Appendix 27-B). Those scenarios for which RQ values 

were calculated to be less than 1.0, and hence predicted exposures were less than health-

based exposure limits, are as follows: 

 Short-term inhalation exposures to airborne contaminant concentrations at all 

discrete receptor locations and at the MPOI-land; 

 Chronic inhalation exposure to airborne COPC concentrations at all discrete 

receptor locations; and 

 Chronic oral and dermal exposure to non-volatile COPCs in Project emissions that 

could be deposited on water or lands (assuming traditional and agricultural land use, 

including harvesting plants, wildlife, and shellfish, and raising or consuming plants 

and livestock) for Aboriginal or farming receptors. 

Construction-related inhalation exposures to airborne contaminants at the MPOI-water are 

discussed in Section 27.6.2, below. 

27.6.1.2 Negligible Effects Related to Air Quality during Operation Phase 

Air quality during Project operation was characterised based on the additive influence of 

(i) measured ambient air concentrations and (ii) predicted air concentrations based on 

dispersion modelling. This characterisation accounts for emissions from existing sources 

within the Project area, additional emissions anticipated by 2025, and Project-related 

emissions.  

The detailed HHRA for air quality is provided in Appendix 27-A. The assessment of health 

implications associated with changes in air quality as a result of the Project is based on 

comparison between (i) exposure to levels of airborne contaminants under the future 

conditions with the Project case and (ii) expected conditions, as discussed in Section 9.2 

Air Quality and based on further comparison with the toxicological thresholds of effects. 
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All acute RQ values determined for the 18 discrete receptor groups and at MPOI-land are 

less than 1.0 based on modelled air quality during Project operation. All chronic RQ values 

are also less than 1.0 in the assessment of future conditions with the Project. All RQ values 

determined for farmers growing plants and raising livestock, and Aboriginal peoples 

harvesting plants, hunting wildlife, or collecting shellfish within the LAA are also less than 

1.0. Acute RQ values slightly above 1.0 are predicted at MPOI-water for combined exposure 

to chemicals classified as eye irritants and exposure to particulate matter (PM10 and PM2.5). 

There is no significant difference, however, between the acute RQ values predicted under 

future conditions with the Project versus expected conditions, indicating that Project 

emissions will not measurably contribute to future air concentrations for these COPCs.  

For the majority of chemicals, chemical groups, and receptor locations assessed, RQ values 

less than 1.0 are predicted, indicating that predicted exposures will be below exposure limits 

associated with no adverse health risks. Overall, the HHRA did not identify potential adverse 

effects on human health as a result of the predicted changes in air quality that are 

attributable to the Project operation phase.  

27.6.1.3 Negligible Effects Related to Shellfish Contamination 

Human health risks associated with the gathering and consumption of edible shellfish from 

the Roberts Bank area were formally evaluated using a quantitative HHRA approach. The 

associated contaminant exposure estimates were made using measured edible shellfish 

tissue data for specimens collected in 2013 and 2014 from areas with among the 

highest observed concentrations of coal dust-related contaminants (Appendix 27-C). 

Given that the source of contamination is largely historical, and sediment disturbance and 

re-settlement during construction will not increase seabed levels of contamination, it can 

reasonably be assumed that existing measured edible bivalve tissue concentrations are not 

likely to increase as a result of Project construction or operation. It is further assumed, 

therefore, that if the edible tissues of bivalve and crab samples collected from the seabed 

areas with among the highest coal dust contaminant levels under existing conditions are 

safe for human consumption from a chemical contaminants perspective, then future 

conditions during Project construction will not alter this finding.  

Based on the results of the HHRA, there is a high degree of confidence in the conclusion 

that PAHs in Roberts Bank edible bivalve tissues or Dungeness crab muscle will not result in 

unacceptable risks to human health based on consumption during the Project’s construction 

or operation phases (Table 5-6 of Appendix 27-C and associated text). Similarly, the 
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observed tissue concentrations of arsenic, cadmium, selenium, or vanadium for bivalve 

species other than Pacific oysters will not adversely affect the health of human consumers 

(Table 5-6 of Appendix 27-C and associated text). Levels of cadmium in oysters collected 

from hard substrate areas along the causeway contain cadmium at concentrations that are 

similar to other B.C. coastal sites, but are nonetheless of concern for humans that may 

ingest large amounts of oysters over extended periods. Overall, it is concluded that there is 

negligible potential for human health effects from the construction or operation of RBT2 

based on toxicological risks associated with marine shellfish consumption. 

27.6.1.4 Negligible Effects Related to Food Security 

Section 32.2 Current Use of Lands and Resources for Traditional Purposes (Current 

Use), examines potential Project-related and cumulative effects that are relevant to 

traditional food consumption and nutritional health. These potential effects are related to 

access to preferred locations for harvesting preferred food resources, availability of 

preferred food resources, and quality of preferred food resources. Based on information 

considered in the Current Use assessment (Section 32.2), there are no anticipated residual 

effects to most traditional food sources, including marine vegetation, marine fish, coastal 

birds, marine mammals, and most marine invertebrates, including bivalve shellfish and 

Dungeness crab. 

27.6.2 Potential Effect #1 – Adverse Health Effects Related to Air Emissions in 
Construction Phase 

Health risks during construction were assessed for two emissions scenarios: a peak 

construction day and an average construction day. Both scenarios included emissions from 

Project construction, as well as emissions based on expected conditions, as discussed in 

Section 9.2 Air Quality. Acute RQ values greater than 1.0 were predicted only for 1-hour 

exposure to eye and respiratory irritants, or 24-hour exposure to particulate matter (PM10 

and PM2.5) at MPOI-water during a day of peak construction emissions. The acute RQ values 

predicted at this location during an average construction day were lower, but were still 

above 1.0 for eye and respiratory irritants and particulate matter (PM10 and PM2.5).  

The spatial extent to which a predicted air concentration during Project construction was 

higher than the health-based exposure limit (i.e., area of impact) was further investigated. 

The area of impacts for eye and respiratory irritants, under both peak and average emission 

scenarios, were confined to a narrow region between the proposed RBT2 terminal and the 

existing Westshore Terminals, as illustrated in Figure 27-2 for 24-hour exposure to PM10 
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and Figure 27-3 for 1-hour exposure to NO2. Public use of waters in this area will likely be 

limited, considering shipping traffic from ongoing operations at Roberts Bank terminals; 

however, occasional use of the area cannot be ruled out. For example, it is conceivable that 

a fisherman could occupy an area of elevated PM10 concentrations for 24 hours or more 

during a fisheries opening. 

The area of impact for PM10 and PM2.5 under the peak emission scenarios and the area of 

impact for PM10 under the average scenario is predicted to extend beyond the waters 

immediately adjacent to the Westshore Terminals. In the case of PM10, the area of impact 

for the peak scenario includes much of the inter-causeway area (see Figure 27-1 and 

Section 9.2 Air Quality) and potentially extends beyond the Canada – U.S.A. border. 

Overall, PM concentrations predicted in the air during construction were considered to be of 

moderate consequence to human health, since the area of concern is less during the 

average construction day than peak construction day and there is a degree of conservatism 

in the modelled concentrations based on creation of fine particulates with dust. In addition, 

it is improbable that an individual would be present in the area predicted to experience a 

PM10 concentration of 50 micrograms per cubic metre (µg/m3) or more (Figure 27-1) for a 

period of more than several hours, thus limiting the potential for human exposures beyond 

relevant effects thresholds. Figure 27-2, Figure 27-3 

27.6.3 Potential Effect #2 – Adverse Health Effects Related to Noise 

Primary and secondary indicators were assessed to determine whether human health may 

be affected as a result of exposure to noise and vibration in the nearby communities. The 

primary indicator is change in %HA while secondary indicators include sleep disturbance, 

interference with speech comprehension, and annoyance associated with low-frequency 

noise and ground-borne vibration. 

27.6.3.1 Change in Percent Highly Annoyed 

The change in calculated %HA at any given receptor is quantified as the difference in %HA 

calculated after consideration of the Project noise contribution and that calculated for the 

expected conditions scenario. 

For both the Project's construction and operation phases, the predicted change in %HA 

relative to expected conditions at all upland receptor sites (sites 3 to 5) is 0.3% to 4.2% 

based on noise increases of  0.1 dBA to 1.8 dBA Ldn (Appendix 27-B). These increases are 

far below the threshold of change in the calculated %HA (6.5%) at any given receptor 
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(Michaud et al., 2008), beyond which Health Canada advises that noise mitigation 

measures should be considered. The predicted change in %HA, therefore, is lower than the 

threshold of significance and generally within a level that would be difficult to perceive, even 

before mitigation. 

As discussed in Section 9.3 Noise and Vibration, the Project’s construction phase is 

predicted to increase average Lds in the marine study area in the range of 0 dBA to 

12.9 dBA relative to expected conditions, for a predicted absolute range of 33.9 dBA to 

63.8 dBA at positions 10 km to 1 km to the west of the Project terminal. The largest 

increases are predicted to occur at locations within 1 km of the marine terminal construction 

zone. Nighttime noise levels were not predicted (Section 9.3 Noise and Vibration) since 

the probability that there are people on the water through the evening that may occupy a 

position within 2 km to 3 km of the Project terminal is likely to be very small.  

In the marine study area, the Project’s operation phase is predicted to increase Ld in 

comparison with the expected conditions case in the range of 0.3 dBA to 13.0 dBA. The 

modelled absolute range of Ld in the marine assessment areas is from 38.4 dBA to 64.0 dBA 

at locations within approximately 1 km and 10 km of the future location of the RBT2 marine 

terminal, respectively.  

Human exposures to Project-related noise over water are expected to be transient and short 

term. Since no individual is resident within the marine assessment area for noise, chronic 

exposures are precluded. The potential for construction- or operation-related changes in 

average noise levels over water to cause high annoyance was not assessed, therefore, since 

%HA is an indicator of the potential for associated health effects (for example, hypertension 

and cardiovascular disease) based on continuous long-term (chronic) exposures. Health 

effects of the predicted changes in noise over water, during either construction or operation 

are discussed below for speech interference. 

27.6.3.2 Sleep Disturbance Associated With Continuous Noise 

For the Project’s construction phase, total Ln at all receptor locations is predicted to exceed 

the sleep disturbance threshold of 45 dBA outdoors. It should be noted, however, that the 

existing (2013) annual average Ln at sites 3 and 5 is already above the guideline, while site 

4 is marginally below the guideline (44.5 dBA vs. 45 dBA). Overall, the anticipated increase 

in Ln (average) as a result of Project construction in comparison with expected conditions is 

minimal (site 3 = 0.6 dBA; site 4 = 1.6 dBA; site 5 = 0.3 dBA).  
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For the Project’s operation phase, the total Ln at all receptor locations is also predicted to 

exceed the sleep disturbance guideline of 45 dBA outdoors. As for the construction case, 

however, nighttime noise levels under both the existing and expected conditions are 

estimated to approach or exceed this sleep disturbance threshold, and the anticipated 

increase in Ln levels specifically associated with Project operation relative to expected 

conditions is predicted to be minimal (site 3 = 0.2 dBA; site 4 = 2.0 dBA; site 5 = 1.1 dBA). 

To put these increases in Ln levels into perspective, it should be noted that the typical 

threshold for an increase in sound level that is considered to be barely perceptible by the 

human ear in a controlled laboratory setting varies from 1 dBA to 3 dBA, depending on the 

sound pressure level and frequency of the sound. Thus, the predicted increase in average 

sound level resulting from Project construction or operation may not be perceptible by the 

majority of community residents. 

Although Project-related increases in noise will likely not be perceptible, the modelled 

increases are incremental to total community noise levels that already equal or exceed the 

threshold for sleep disturbance near major transportation corridors within the LAA. At the 

TFN longhouse site (site 4), the sleep disturbance threshold is not predicted to be exceeded 

under expected conditions, but the Project operation scenario is predicted to result in an 

exceedance of the sleep disturbance threshold, even though the magnitude of change in 

average nighttime sounds is predicted to be quite small and lower than the threshold of 

perceptibility. 

27.6.3.3 Sleep Disturbance Associated With Transient and Impulsive Noise 

For sites 3, 4, and 5, LAmax values were determined using noise monitors for short periods in 

July and August 2013. This assessment predicts that the loudest Project-related impulsive 

noise events (as indicated by their predicted LAmax values) will originate primarily from 

material handling at the terminals and train shunting on the causeway (sites 4 and 5). 

As discussed in Section 9.3 Noise and Vibration, the Project is expected to increase 

the frequency of transient and impulsive noises, but not their tonal characteristics 

or magnitude. For the monitoring data collected in 2013, none of the LAmax values 

for impulsive noise events exceeded the sleep disturbance guideline of 60 dBA LAmax. 

Transient-type events were not observed during monitoring to characterise existing 

conditions at sites 4 and 5, and it is not expected that transient-type events above a sleep 

disturbance of 60 dBA LAmax will result from the Project (Section 9.3 Noise and 

Vibration), within the vicinity of sites 4 and 5 or in the broader areas that they are 

intended to conservatively represent.  
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Overall, neither continuous nor intermittent noise generated during Project construction 

or operation is expected to discernibly alter the quality of sleep of residents in the 

affected communities.  

27.6.3.4 Speech Interference 

For both the Project construction phase and the operation phase, the modelled average 

daytime noise level (Ld) at each receptor location meets the speech comprehension 

guideline of 55 dBA outdoors. As such, it is not anticipated that noise generated during 

Project construction and operation will adversely impact speech comprehension in the 

affected communities. Within the marine portion of the LAA, there is predicted to be an 

increase in daytime noise (Ld) during operation of the Project in the range of 0.3 dBA to 

13 dBA in comparison with expected conditions, as well as Ld levels in the range of 38.4 dBA 

to 64.0 dBA. Such increases may be both above the range of perceptible change and 

greater than a speech interference threshold of 55 dBA. These noise levels could affect 

communications of fishers or other boaters located on the water between the two 

causeways and slightly seaward. The upper range of noise levels may also exceed sleep 

disturbance thresholds of fishers that may be within the marine LAA for up to 48 hours at a 

time as a result of a fisheries opening. In most fishing vessels, however, sleeping 

accommodations are typically below decks close to the engine room; it is expected that the 

noise generated by the fishing vessel itself would mask the noise from port operations or 

construction activities. 

27.6.4 Potential Effect # 3 – Adverse Health Effects Due to Stress and 

Annoyance  

This section assesses potential changes to stress and annoyance levels within the LAA as a 

result of Project-related changes to three elements: noise, light, and perceived 

contamination. The assessment includes changes that may occur during the construction 

and operation phases of the Project.  

Previous sections in this assessment have addressed potential direct health effects related 

to noise exposure (indicated by annoyance, sleep disturbance, and speech interference). 

The analysis of direct effects was quantitative, and effects were determined based on 

thresholds established by regulatory guidelines. This assessment of potential indirect effects 

of noise (indicated by reports of annoyance levels), however, is carried out qualitatively, 

and addresses potential effects related to stress or annoyance that may result from 

exposure to noise, even at levels below the thresholds used in the quantitative assessment.  
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Previous sections in this assessment have also addressed the potential for direct health 

effects related to consumption of contaminated shellfish. This assessment of potential 

indirect effects of stress and annoyance related to potential contamination is conducted on 

the basis of perceptions of shellfish, or other food sources, being contaminated.  

Figure 27-4 shows the pathway through which the Project may lead to stress and 

annoyance. 

Figure 27-4 Pathway Diagram of Potential Project-related Effects on Stress and 

Annoyance 

 

Noise 

The noise and vibration assessment (Section 9.3 Noise and Vibration) predicted that, on 

average, the Project will result in minimal changes in noise and vibration levels during both 

the construction and operation phases that are below the threshold of perception. Several 

exceptions were noted, however. First, the analysis found that there will be periods of 

higher-than-average changes in noise levels during certain months of construction activities. 

Second, during the operation of the new terminal, the number of transient or impulsive 

noise events (e.g., banging or clanging from container handling or increased rail volumes) is 

expected to increase substantially, although the volume of such noise for impulsive events 

is unlikely to exhibit an LAmax greater than 60 dBA. The results of the noise survey suggest 

that perception of impulsive and transient noises may be more widespread within the 

community than suggested by the noise monitoring data. 
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Some transient noises are expected to be particularly noticeable during nighttime hours. 

This increase in frequency of noise is likely to be most pronounced for people who are close 

to the Project, including southeast areas of Tsawwassen and rural residences in Delta 

adjacent to Deltaport Way, and the Roberts Bank rail corridor (RBRC) in the noise study 

area. In summary, those people who can already hear impulsive noises from the port or the 

rail corridor are likely to hear these noises more often once the Project is operating. 

Light 

Artificial light is also anticipated to contribute to stress and annoyance during construction 

and operation. Section 9.4 Light describes how the Project may affect light levels around 

the Project site. The assessment focused on two types of effects: light trespass and 

sky glow.  

The assessment predicted that the Project will result in minimal increases in light trespass in 

the LAA, but will only result in a change in the general environmental conditions, in terms of 

light trespass, immediately adjacent to the RBT2 terminal. Minor increases in sky glow are 

predicted within the LAA, but general environmental conditions related to sky glow are 

predicted to change at one point of reception on Galiano Island.  

Although these analyses suggest that measurable Project-related changes in light trespass 

and sky glow levels will be minor, local residents have suggested during consultation that 

the mere visibility of light from the Terminal is likely to be a source of annoyance.  

Perceived Contamination 

Discussion with Aboriginal groups in the LAA has confirmed that at least some residents 

believe that the Project has the potential to further contaminate subsistence food sources in 

the area. This belief is tied to the observation that past developments on Roberts Bank have 

coincided with a trend of increased challenges with access to traditionally harvested seafood 

and the belief that an increase in industrial activity, such as that associated with the Project, 

will further exacerbate this situation. This concern or fear has been reported as already 

affecting stress and anxiety in some residents with respect to the Project.  
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27.6.5 Potential Effect # 4 – Adverse Health Outcomes due to Changes in Health 

Inequity  

As discussed throughout Section 27.0, the Project is expected to result in both positive and 

adverse health effects, and the distribution of these effects may vary across population 

groups. This raises the concept of health inequity: the extent to which the distribution of 

positive and adverse health effects is fair and equitable. 

Figure 27-5 illustrates how the distribution of Project-related health effects, both those 

described in Section 27.0 and health care services (described in Section 23.0 Services 

and Infrastructure, may lead to a reduction or exacerbation of health inequity across 

the LAA. 

Figure 27-5 Pathway Diagram of Potential Effects of the Project on Health 
Inequity  
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Table 27-15 describes, for each of the main health issues addressed in the EIS, whether a 

positive or adverse effect has been predicted, and which sub-populations are most likely to 

experience either positive or adverse health effects. As can be seen in the table, the 

potential positive health benefits of the Project are most likely to occur in the areas of 

economic-related health effects and food security, and those who are best positioned to 

receive those benefits are those who are easily employable by the Project.  

Table 27-15 Summary of Potential Effects on Health Inequity 

Health 

Effect Area 

Potential 
Positive 

Effect 
Predicted? 

People Most 
Likely to 

Experience 

Positive 
Health Effects 

Potential 
Adverse 

Effect 
Predicted? 

People Most 
Likely to 

Experience 

Adverse Health 
Effects 

Equitable 
Distribution 

of Effects? 

Exposure to 
Noise 

No N/A 
Yes - 

negligible to 

minor 

TFN community and 
rural residences in 
Delta adjacent to 

Deltaport Way and 
the RBRC 

No 

Exposure to 
Air 
Emissions 

No N/A 
Yes – 

negligible to 
moderate 

Users of the marine 
area immediately 
adjacent the RBT2 

terminal 

No 

Stress and 

Annoyance 
No N/A Yes - minor 

People who live 
close to the Project 

site and subsistence 
food users 

No 

Economic-

related 
Health 
Effects 

Yes 

Those who 
obtain Project-

related 

employment: 
most likely 
those with 

education and 

experience 

No N/A No 

Food 

Security 
Negligible 

Those who 

obtain Project-
related 

employment: 

most likely 
those with 

education and 
experience 

Negligible N/A No 

Health Care 
Services 

No N/A No N/A N/A 
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The potential adverse effects of the Project are most likely to be experienced by those 

people who live in closest proximity to Project area, or who use the LAA for subsistence food 

harvesting. These groups are not the same; that is, those who stand the greatest chance of 

benefitting from the Project are not the same as those who stand the greatest chance of 

experiencing adverse effects. There exists, therefore, the potential for the Project to 

contribute to health inequity. This increase in health inequity is not likely to be very large, 

as the effects of the Project in all health-related areas have been predicted to be minor in 

nature, for the most part. 

Vulnerable Groups 

Health inequity is important to consider with respect to vulnerable groups, as these 

populations are the least resilient in terms of withstanding additional environmental, 

physical, or biological stressors. In addition, vulnerable populations also may derive the 

greatest health benefit from Project-related benefits if those positive effects are directed 

toward them. 

In the case of the Project, the greatest source of potential health benefits lies with Project-

related income and employment, and vulnerable populations stand to realise a greater 

benefit than the general population from Project-related employment. The Aboriginal groups 

in the LAA, single-parent households, and women are all groups that could experience 

greater health benefits from Project-related employment and income.  

In addition, there are several other groups that consistently tend to have lower employment 

and income rates, although data are not available for the LAA; these include people with 

lower levels of education and those with pre-existing health problems. A low education level 

can be a barrier to finding employment due to standard human resource recruitment 

policies and procedures that require grade 12 completion. It has been noted in Aboriginal 

economic development strategies that grade 12 completion is a barrier that keeps 

Aboriginal people from participating in industry employment, and that people with many 

years of experience and who are capable do not apply for jobs because they do not have a 

high school diploma (KCD Consulting 2011). Pre-existing health problems can also be a 

barrier because the individual may need to repeatedly take time off work, or may not be 

able to perform job functions effectively and at full capacity.  

In summary, health inequity is likely to indirectly increase as a result of the environmental 

and social changes that will result from the Project. To the extent that risks and benefits are 

relatively equally distributed in the population, the potential for an increase in health 

inequity is minimised. 
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27.7 MITIGATION MEASURES  

Mitigation measures developed to specifically avoid or reduce potential adverse effects of 

the Project on human health are described in this section.  

Most of the human health effects described in this section indirectly stem from primary 

changes to social, economic, or biophysical conditions; therefore, mitigation measures that 

have been proposed to mitigate effects on these other components will have the result of 

additionally mitigating potential adverse effects on human health outcomes.  

27.7.1 Mitigation Measure #1 – Measures to Address Air Emissions-related 
Effects 

Several aspects of the air emissions and air quality monitoring studies completed for the 

RBT2 EA are expected to result in conservative over-predictions of the concentrations during 

construction of criteria air contaminants (CACs) or mobile source air toxics  (as defined in 

Section 9.2 Air Quality) in air over water and over land. In addition, several key changes 

in port operations were not factored into the air dispersion modelling but will result in 

improvements in air quality. Among these are (i) use of shore power so that at-berth ships 

can turn off their diesel engines and associated electrical generators; and (ii) transition of 

ships to liquefied natural gas (LNG) as a major fuel (e.g., as is currently planned for the 

next set of B.C. Ferries ships that are under construction). 

An Air Quality and Dust Control Plan (Section 33.3.3 Environmental Management 

Program, Air Quality and Dust Control Plan) will describe the mitigation strategies 

during the Project construction phase to prevent or minimise emissions of air contaminants 

and fugitive dust. Mitigation measures used to address air quality emissions will include but 

may not be limited to the following: 

 Regular inspection and maintenance of construction vehicles and equipment; 

 Avoidance of creating traffic congestion; 

 Restrictions on vehicle idling; and 

 Preferential use of low-sulphur fuels. 

Measures to reduce and control fugitive dust emissions will include, but may not be limited 

to the following: 

 Installation of a wheel washer or regular sweeping of paved surfaces to minimise 

trackout of mud and dirt from unpaved to paved areas; 
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 Use of water spray to suppress dust on unpaved surfaces and open storage areas (in 

conjunction with measures to avoid the over-application of water); 

 Covering of haul vehicles during transport of bulk fine materials; 

 Stabilisation of exposed earthworks; and 

 Timing activities to avoid high-wind events to minimise dust generation and 

dispersal. 

An air emissions and fugitive dust monitoring plan will be developed as part of the 

Construction Compliance Monitoring Plan (see Section 33.3.1). The effectiveness of 

the above-listed mitigative actions will be dependent on the ability to reduce construction 

emissions and fugitive dust based on trends and patterns that emerge from monitoring. The 

effectiveness will depend on the effectiveness of associated adaptive management plans. 

27.7.2 Mitigation Measure #2 – Measures to Address Noise-related Effects 

Mitigation measures have been identified to address noise-related effects related to 

human health.  

A Construction Noise Management Plan (Section 33.3.6 Environmental Management 

Program, Noise Management Plan) will be developed, describing measures to 

mitigate construction-related noise generated by heavy equipment, trucks, trains, and 

marine vessels, as well as land- and marine-based activities (e.g., dredging, pile driving, 

vibro-densification). Such measures will include but will not be limited to the following: 

 Scheduling of higher noise-generating activities during weekdays, and during the 

daytime; 

 Shutdown of equipment and vehicles when not in use; 

 Utilisation of equipment that produces less noise; and 

 Awareness and training for construction crews. 

The noise-related mitigation will also include routine noise monitoring at nearby sensitive 

receptor sites and a series of trigger conditions and proposed responses, as part of the 

Construction Compliance Monitoring Plan (see Section 33.3.1). The overall 

effectiveness of this mitigation hinges on an ability to effect changes when especially 

nighttime noise and impulsive noise exceed trigger values. Experience from other 

major construction projects, however, suggests that this should be an effective 

mitigation approach.  
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An Operation Noise Management Plan (Section 33.4.3 Environmental Management 

Program, Noise Management Plan) will be developed, describing mitigation approaches 

for the following:  

 Optimised tonality for equipment alarms to limit audibility on shore while meeting 

safety requirements;  

 Operator awareness and training; and  

 Regular maintenance of equipment (e.g., lubrication of pulleys and other moving 

parts; replacement of deteriorated exhaust mufflers, or maintenance of engine 

efficiency through servicing. 

 Advertisement and maintenance of the PMV Community Feedback Line, which the 

public can use to provide feedback to PMV,  the Infrastructure Developer, and the 

Terminal Operator Concessionaire regarding construction and operation-related 

issues or concerns.  

 Routine, instrument-based noise monitoring to identify sources of loud impulse 

noises with the goal of developing measures through time that will lessen the 

frequency and intensity of impulse sounds produced at the terminal, as part of the 

Operation Compliance Monitoring Plan (see Section 33.4.1) 

The operation-phase noise mitigation plan can be an effective mitigation approach, provided 

that there are adequate management approaches and control to sufficiently alter how 

various operations are carried out in a manner that will strongly limit the potential for 

community annoyance or sleep disturbance. 

27.7.3 Mitigation Measure #3 – Measures to Decrease Stress and Annoyance 

Noise: 

Measures to address noise-related effects are described above in Mitigation Measure #2. 

These same mitigation measures will reduce the contribution of Project-related noise to 

stress and annoyance. 

Light: 

Measures to address Project-related light have been proposed and are described in 

Section 25.0 Visual Resources. These same mitigation measures will reduce the 

contribution of Project-related light to stress and annoyance.  
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Perceived Contamination: 

Perceived contamination of food sources adjacent to existing port-related activities at 

Roberts Bank is currently being addressed, and will be addressed further after submission of 

the EIS, through awareness and education measures. These measures include consultation 

with Aboriginal groups (prior to EIS submission) on the results of shellfish contamination 

studies conducted to date (see Section 7.2 Aboriginal Groups Engagement and 

Consultation for a summary of engagement activities); provision of the opportunity to 

review the results of the EIS findings related to shellfish contamination (Appendix 27-C) as 

part of the EIS review phase; and future dissemination of the results of a recent study 

investigating the causes of shell blackening in Dungeness crabs found at Roberts Bank 

based on specimens submitted by Aboriginal crab harvesters. In late 2014, samples of crab 

were collected by Aboriginal crab harvesters concerned about contamination, and PMV has 

submitted these for tissue testing for various substances of concern, including PAHs, metals, 

and fungus. Preliminary observational results indicate that the causes of black colouration of 

crabs is consistent with shell disease, and not likely related to contamination from coal dust 

(Appendix 27-C: Section 4.7). The detailed results of laboratory tests will be shared with 

Aboriginal groups when available to better inform them regarding the perception about 

contaminant risks from shellfish ingestion.  

There is a high likelihood that some individuals will experience stress and annoyance as a 

result of the Project, particularly with respect to noise and perceived environmental 

contamination. Planned mitigation measures related to noise, light, and perceived 

contamination are anticipated to minimise these effects. While any residual effects will be 

experienced by individuals, they are unlikely to be sufficiently large as to be detectable at a 

population level using existing population health indicators; the residual effect is therefore 

characterised as negligible, and is not carried forward for determination of significance or 

assessment of cumulative effects. 

27.7.4 Mitigation Measure #4 – Measures to Address Health Inequity 

The Project has the potential to result in both positive and adverse effects on health 

inequity. The positive effects can occur if there is equitable access to Project-related 

employment. Conversely, potential adverse effects on health inequity are likely to occur if 

vulnerable population groups do not benefit from Project employment, if the Project results 

in avoidance of subsistence foods, or if Project-related components such as noise and light 

result in stress and annoyance for those living closest to the Project site. In order to 

mitigate the adverse health inequity effect that is expected to result from the Project, 

employment, training, and contracting opportunities for Aboriginal groups are appropriate.  
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Accommodations related to employment, training, and contracting opportunities are 

summarised in Section 32.3.3 Potential or Established Aboriginal and Treaty Rights 

and Related Interests, Mitigation Measures. Accommodations include existing 

agreements between PMV and specific First Nations, discussions of potential future 

agreements, and specific commitments related to construction employment opportunities, 

funding for training, and construction-phase direct-award contracts. 

These accommodations will likely contribute to improvement in health outcomes related to 

employment and income, particularly where attention is given to under-employed groups, 

and therefore a decrease in health inequity.  

In addition to accommodations, planned mitigation measures for all Project components will 

help minimise the Project’s contribution to health inequity. The residual effect is 

characterised as negligible, as these changes may adversely affect individuals but are 

unlikely to be detectable at a population level. The negligible residual effect is not carried 

forward for determination of significance or assessment of cumulative effects. 

Table 27-16 presents a summary of mitigation measures identified to address Project-

related effects on human health. 

Table 27-16 Summary of Mitigation Measures to Address Project-related Effects 

on Human Health 

Potential Effect 
Applicable 
Phase(s) 

Mitigation Measure 

Detectable/
Measurable  

Residual 
Effects 

Adverse health effects related 
to noise  

Construction 
and Operation 

Construction Noise Management 

Plan; Operation Noise 
Management Plan; Construction 

Compliance Monitoring Plan; 
Operation Communications Plan 

Yes 

Adverse health effects related 

to air emissions in 
construction phase  

Construction 

Air Quality and Fugitive Dust 

Control Plan; Construction 
Compliance Monitoring Plan 

Yes 

Adverse health effects due to 
stress and annoyance: noise 

Construction 
and Operation 

Mitigation for adverse health 

effects related to noise also 
applicable  

No 

Adverse health effects due to 
stress and annoyance: light 

Construction 
and Operation 

Mitigation for visual resources VC 
applicable (see Section 25.0)  

No 

Adverse health effects due to 

stress and annoyance: 
subsistence food avoidance 

Construction 
and Operation 

Awareness and education 
measures 

No 

Adverse health outcomes due 
to changes in health inequity  

Construction 
and Operation 

Accommodations related to 

employment, training, and 

contracting opportunities (see 
Section 32.0)  

No 
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27.8 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

This section provides a characterisation of residual effect for the one effect carried forward 

in the human health assessment. Residual effects are those that remain after measures to 

prevent or reduce adverse effects have been implemented. Definitions for ratings applied to 

residual effects criteria, developed with specific reference to human health, are presented in 

Table 27-17. A description of residual effects for each human health sub-component is 

provided below.  

The human health VC has included severity as a residual effect criterion, which addresses 

the degree to which a specific health effect could cause harm. Examples of health effects 

with low severity include catching a cold, twisting an ankle, or sustaining a small cut. 

Examples of health effects with high severity include paralysis, the development of cancer, 

or death. Severity differs from magnitude, which describes the incidence rate of a particular 

effect within a population: magnitude describes whether an effect is experienced by only 

one or two people, or whether it is experienced by a high proportion of the population. The 

criterion of reversibility has been included as part of the severity definition, since part of the 

rating of severity includes a determination of whether the effects on an individual’s health 

are reversible or permanent. 

Table 27-17 Definitions for Human Health Residual Effects Criteria  

Residual Effects 
Criterion 

Rating Definition 

Magnitude 

Low 
Health effect is within normal variation of human health 
conditions. 

Medium 
Health effect is above background conditions and 
predicted to result in a change in individual health 
outcomes. 

High 
Health effect is above background conditions, and 
predicted to result in a change in population health 
indicators. 

Severity / 
Reversibility 

Low 
Health effect can be quickly and easily managed or does 
not require treatment, and is reversible. 

Medium 
Health effect has the potential to necessitate treatment or 
medical management, and is reversible. 

High 
Health effect has the potential to be chronic, irreversible, 
or life-threatening. 

Geographic extent 
Local 

Health effect will be observed mainly in the area 
proximate to the Project. 

LAA Health effect may be observed across the LAA.  
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Residual Effects 

Criterion 
Rating Definition 

Duration 

Short-term 
For those who are affected by a health change, the effect 

lasts days to months. 

Long-term 
For those who are affected by a health change, the effect 
lasts months to years. 

Permanent 
For those who are affected by a health change, the effect 
may be permanent. 

Frequency 

Infrequent 
Health effect is limited to the construction phase or occurs 
only rarely (less than once a month) during operation. 

Frequent 
Health effect occurs more frequently than once a month 
during operation. 

Continuous Health effect is continuous during the operation phase. 

For the human health VC, the residual effects are considered in the context of the health 

resilience of the population and the vulnerable groups within the population. Resilience may 

be defined as the potential for communities to effectively adapt to stress and adversity.  

27.8.1 Characterisation of Residual Effect #1 - Exposure to Air Emissions 

Table 27-18 characterises residual effects associated with changes in air quality during 

Project construction, but not operation.  

Table 27-18 Summary of Criteria Ratings for Residual Effects on Exposure to Air 

Emissions 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Medium 
Changes above background in individual health outcomes 

might occur. 

Severity / 

Reversibility 
Medium 

Health outcomes associated with PM2.5 exposures could 

require medical intervention. 

Geographic extent Local 
Potential effects only at or near the MPOI-water. No 

health effects predicted for exposures on land. 

Duration Short-term 
Effects treatable and reversible, but may take months to 
overcome; however, potential for effects predicted only 

for construction phase. 

Frequency Infrequent 

Limited to periods within construction phase when all 

anticipated construction equipment is operating at or 
near peak capacity. 
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The only residual health effect associated with air quality changes is based on predicted 

exposures during construction of individuals located on the water near the proposed Project 

terminal. Few people are expected in the influenced area, and they would be present for 

only limited durations. This effect is based on shorter-term (e.g., 1-h) exposures to fine 

particulates arising from dust during construction-phase handling of fill material. Any health 

effects would be highly localised to small areas over water where the smallest particulates 

occur. Bouts of dust generation that could exceed health thresholds are expected to be 

short term and infrequent during construction. 

27.8.2 Characterisation of Residual Effect #2 - Exposure to Noise 

Table 27-19 characterises residual effects ratings for noise during Project construction and 

operation.  

Table 27-19 Summary of Criteria Ratings for Residual Effects on Exposure to 
Noise  

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Medium 

Changes above background in individual health outcomes 
might occur; however, the magnitude of change in noise 

exposures with the Project in comparison to expected 
conditions will be below thresholds for perceptibility in most of 
the LAA. A very small portion of Corporation of Delta or TFN 

residents are likely to be affected. For noise exposures over 

water (e.g., for people involved in fishing), there is a 
possibility of speech interference for vessels operating within 
several km of the RBT2 terminal. 

Severity / 
Reversibility 

Medium 
Stress and sleep disturbance may result in hypertension and 
associated cardiovascular conditions that could require 

medical management. 

Geographic 
extent 

Local 

Most areas of the LAA currently experience little noise 

originating from Roberts Bank terminals, and noise will not 
change perceptibly with the Project. The exception is 
residences near the Roberts Bank foreshore. 

Duration 

Short-term during 
construction; 

long-term as a 

result of 
operations 

Over-water exposures during construction or operation 
expected to be over very limited duration (generally < 48 h).  

Upland exposures during operations ongoing and long-term: 

Effects to upland residents are treatable and reversible, but 
may take months to overcome. 

Frequency 
Infrequent over 

water; continuous 
during operation 

Limited to periods within construction phase, and when fishing 
or engaged in other activities on water near the terminal. 

Continuous exposures to Ldn levels and impulsive noise 
magnitude/frequency that could result in sleep disturbance. 

Note: < - less than; h - hour. 
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Residual health effects related to changes in noise during Project operation or construction 

phase are expected to be localised to several residences closer to Project activities, and 

mostly include a possible increase in sleep disturbance from nighttime transient and 

impulsive noise. The residual effect is of medium magnitude because, if such effects occur, 

they would occur at the individual rather than population level. The average day or night 

noise levels will not change with the Project sufficiently to cause a perceptible change in the 

vast majority of areas within the study area. Severity is considered to be medium because, 

in the worst cases, the residual effects related to noise could require medical management. 

Residual health effects could have longer-term consequences, lasting several months.  

27.8.3 Context of Residual Effects 

On the whole, the population of the LAA appears to enjoy relatively high levels of health, as 

described under Section 27.5, with the greatest burden of illness coming from chronic 

conditions (also known as non-communicable diseases). The health of the general 

population is therefore likely to be resilient to small changes in environmental or social 

conditions (i.e., able to adapt effectively to stress and adversity), particularly as chronic 

conditions result from an interplay among a wide range of social and environmental factors. 

Within the LAA, however, a number of potentially more vulnerable populations are likely to 

be less resilient to small changes in environmental or social conditions, either because they 

already face a higher burden of environmental or social risk factors, or because they have 

less biological resistance (e.g., seniors, children, people with pre-existing conditions). 

The residual effects are characterised in terms of their potential adverse effects on these 

more vulnerable individuals; however, significance is characterised in terms of effects on the 

health of the population as a whole, taking into consideration population resilience. As 

described below, significance either relies on established thresholds for acceptability of 

health risk across a population for those indicators for which these thresholds have been 

developed, or on the likely demonstrability of a measurable change in health indicators at 

the population level. That is, residual effects consider the adverse effect that may be 

experienced by an individual, whereas significance is predicted based on potential for 

change in population health status as a whole. 

27.9 DETERMINATION OF SIGNIFICANCE OF RESIDUAL ADVERSE EFFECTS 

This section describes the determination of the significance of non-negligible residual 

adverse effects, and includes a definition of significance.  
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27.9.1 Significance Definition  

The Canadian Environmental Assessment Agency, the B.C. Environmental Assessment 

Office, and various other agencies promote the judicious use of accepted numerical 

regulatory standards, guidelines, and objectives as thresholds for determining significance 

of adverse effects. This approach forms the basis of conclusions herein regarding the 

significance of adverse effects on human health for those sub-components amenable to 

evaluation using quantitative human health risk assessment techniques (i.e., for which 

credible knowledge exists about quantitative human exposure and effect relationships). 

An effect on human health, based on the results of the HHRA, is considered to be significant 

if the estimate of credible worst-case exposure exceeds its respective health effects 

threshold, as formally defined by authoritative health agencies such as Health Canada, B.C. 

Ministry of Health, the U.S. Environmental Protection Agency, and the WHO. Based on the 

mechanics of human health risk assessment methodologies, a significant effect is not 

predicted for exposure scenarios leading to a risk quotient of less than 1.0, or an 

incremental lifetime cancer risk of less than 1 in 100,000. An RQ greater than 1.0 may 

signify a significant adverse effect depending on the degree of uncertainty and conservatism 

in the estimate, as well as the characteristics of the possible health consequences. 

Similarly, an effect on human health based on noise and vibration is considered significant if 

the estimate of credible worst-case exposure exceeds authoritative thresholds of effects 

based on changes in the indicators, as discussed above. 

Likelihood: A residual effect is considered likely if it is commonly observed in similar 

development scenarios, is supported by quantitative modelling, or has already been 

observed in relation to the proposed Project. An effect is considered unlikely if it does not 

meet at least one of these three conditions. 

Level of confidence: Level of confidence refers to the degree of confidence in the 

predictions of likelihood and significance. A high level of confidence indicates that the 

assessment is based on strong sources of evidence with a high degree of corroboration. A 

moderate level of confidence indicates that the judgement is plausible and credibly sourced, 

but not of sufficient quality or sufficiently corroborated to warrant a higher level of 

confidence. A low level of confidence indicates that the information used for the assessment 

is too fragmented or too poorly corroborated to make solid analytic inferences. 
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27.9.2 Significance Determination  

27.9.2.1 Air Emissions 

Adverse health effects from Project-related exposures to airborne contaminants are unlikely. 

For the Project operation scenario, future airborne concentrations of CACs and associated 

combustion-derived contaminants are expected to be lower in the future both with and 

without the Project than under existing conditions. This is attributed especially to the 

recently mandated use of low-sulphur fuels in marine vessels (Section 9.2 Air Quality). 

The potential was identified for exposures of humans while on water during construction to 

fine particulate matter, at concentrations exceeding 1-hour ambient air quality objectives 

(AAQO). This scenario is highly unlikely, however, since the predicted area where fine 

particulate matter could exceed its 1-hour AAQO is very small, comprising an area between 

the proposed RBT2 terminal footprint and the Westshore Terminals area. This area is rarely 

used by members of the public.  

Adverse health effects from air emissions are further characterised as not significant, since 

the predicted levels of exposure do not exceed toxicological health thresholds; i.e., the risk 

quotients and incremental life time cancer risks indicate acceptably low levels of risk. 

Confidence in this assessment is high since the air quality models used to predict human 

exposures have been validated for a number of air emission studies in the lower Fraser 

Valley airshed. Furthermore, the estimates of airborne concentrations are conservatively 

over-predicted where a range of emission factors is expected, and in the face of any 

uncertainty. In particular, the modelled air quality predictions tend to over-predict the true 

concentrations of airborne contaminants under the existing conditions case. This is because 

the airborne concentrations were estimated through the addition of the upper range of 

ambient air concentrations derived from recent Metro Vancouver monitoring data to 

modelled concentrations that account for several of the source emissions that would have 

influenced the monitoring results. As such, the air dispersion predictions tend to double 

count background contributions to air quality. The predictions of expected conditions and 

future conditions with the Project are also influenced by the tendency of the methods used 

to over-predict background contributions. In addition, the air quality monitoring did not 

consider trends that will further improve air quality within the LAA in the future, such as an 

expected decrease in ambient air concentrations, increased use of shore power by ships at 

berth, or conversion of ships to LNG bunkering. Furthermore, there is a high confidence as a 

result of the toxicological thresholds used in the HHRA, which considered recent trends in 

the scientific and epidemiological understanding of health effects. 
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27.9.2.2 Noise 

It is likely that a minority of households and individuals on land or over water will 

experience small increases in construction or operation-phase noise. The predicted 

incremental changes in Ldn between the future with the Project case (including either 

construction or operation) relative to future conditions without the Project, however, will not 

result in an increase in %HA of more than 6.5%, which is the threshold used in this 

assessment to evaluate the acceptability of the effect and need for mitigation. An increase 

in %HA of less than 6.5% would generally be challenging to measure or detect since it 

would equate to a change in noise levels that would be below the range of human 

perception (less than 1 dBA to 3 dBA), and be minor relative to the range of variation in 

human responses, as reported %HA, to Ldn, based on the available epidemiological studies. 

Our confidence in these conclusions is high, since the model predictions for noise have been 

validated against noise monitoring data, near-worst case assumptions have been used to 

assess noise sources from RBT2 (see Appendix 27-B and Section 9.3 Noise and 

Vibration), and the health effect thresholds referenced herein are generally accepted in 

Canada and internationally based on an evolution of noise-related health risk assessments 

over the last three decades. 

27.9.2.3 Summary of Significance Ratings 

Table 27-20 summarises the determination of significance for the non-negligible residual 

effects on human health described in Section 27.8. With the implementation of the 

mitigation described in Section 27.7, the residual effects of the Project, in combination 

with the effects of past and existing projects and activities that have been carried out, on 

human health are expected to be not significant. This assessment therefore concludes that 

there is no significant residual effect on human health. This conclusion indicates that the 

health of the population as a whole in the LAA is unlikely to be irreversibly and adversely 

affected as a result of the Project. As noted above, this rating of not significant does not 

preclude adverse or irreversible effects on the health of individuals in the community; in 

addition, this not-significant rating does not mean that the effect is not important to 

individuals or groups of stakeholders. 

All residual effects, significant or not significant, are carried forward in the cumulative 

effects assessment (Section 27.10). 
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Table 27-20 Summary of Significance Determination of Residual Effects for 

Human Health 

Residual Effect 

Significance  

(Significant /  

Not Significant) 

Likelihood of Residual 

Effect (Likely, 

Unlikely)  

Level of Confidence 
(Low/Moderate/High) 

Exposure to air 
emissions 

Not significant Unlikely High 

Exposure to noise Not significant Likely High 

27.10 CUMULATIVE EFFECTS ASSESSMENT 

This section describes the assessment of potential total cumulative effects on human health.  

The potential for the Project-related effects to combine with the effect(s) of other projects 

and activities that have been carried out (i.e., the existing conditions temporal case) and 

will have been carried out prior to the Project (i.e., the expected conditions temporal case) 

was considered in Section 27.5 and has therefore been integrated into the Project’s 

residual effects (see Section 27.8).  

The assessment of future cumulative effects examines the potential for the residual effects 

of the Project to combine with effects of other certain and reasonably foreseeable projects 

and activities not already considered in the existing conditions case. These other certain and 

reasonably foreseeable projects and activities are identified in Section 8.1.9 Effects 

Assessment Methods, Cumulative Effects Assessment, Table 8-8 Project and 

Activity Inclusion List. 

Potential adverse residual effects on human health are associated with the following sub-

components: 

 Exposure to noise (some operation-phase exposure scenarios); 

 Exposure to air emissions (over water, construction phase only); 

 Stress and annoyance; and 

 Health inequity. 

Table 27-21 lists Project-related residual effects that were excluded from the cumulative 

effects assessment, along with a rationale for their exclusion. 
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Table 27-21 Residual Effects Excluded from the Cumulative Effects Assessment  

Residual Effect Rationale 

Air Emissions: 

Potential adverse health effects from 
acute inhalation exposure to maximum 
predicted PM (PM2.5 and PM10) 

concentrations at MPOI-water during 
construction phase only, assuming 
average and peak construction 

emissions scenario 

Potential effect will be short term (especially during peak 

construction periods) and highly localised in its spatial 
extent; therefore, it is highly improbable that any other 

activity or project will contribute airborne contamination 
of fine particulates associated with fugitive dust to the 
individuals that might be exposed to Project construction-
related exposures at or near the MPOI-water. 

Stress and annoyance 
Project has negligible residual effect (contribution to 

cumulative effect would be undetectable/unmeasurable).  

Health inequity 
Project has negligible residual effect (contribution to 
cumulative effect would be undetectable/unmeasurable). 

27.10.1 Spatial Boundary for Human Health Cumulative Effects Assessment 

The spatial boundary of the cumulative effects assessment for human health corresponds to 

the spatial boundary for the noise and vibration assessment of cumulative change. This area 

is defined as areas within approximately 10 km of the Project area boundary at the eastern 

end of the Roberts Bank causeway, as well as marine areas within approximately 10 km 

from the centre of the proposed marine terminal (Section 9.3 Noise and Vibration, 

Figure 9.3-3).  

27.10.2 Effects of Other Certain and Reasonably Foreseeable Projects and 
Activities 

This section presents the examination of the potential for interactions between the adverse 

residual effects of the Project and the incremental effects of other future projects and 

activities that are certain and reasonably foreseeable (Table 8-8 Project and Activity 

Inclusion List). Table 27-22 identifies the certain and reasonably foreseeable projects 

and activities that could interact with a Project-related residual effect on human health and 

result in a cumulative effect.  
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Table 27-22 Potential Incremental Effects of Other Project and Activities on Human Health  

Other Project or Activity Description Potential Incremental Effects 

George Massey Tunnel 
Replacement Project 

Replacement of existing tunnel on Highway 99 corridor crossing 

under the lower Fraser River with a new bridge to elevate 
congestion. Modifications to existing highway also proposed.  

 Potential for increased noise levels 

adjacent to affected routes, 
especially during construction. 

Southlands Development 
Residential and commercial development of 217.1 ha of 
agricultural land in Delta, including upgrades to irrigation and 
drainage, agriculture lands, and open space.  

 Potential for minor increased noise 
levels adjacent to affected routes. 

Incremental Road Traffic 
Associated with RBT2 

RBT2-related road traffic travelling off the causeway (east of the 
Project area) to the spatial extent of IC- and VC-specific 
cumulative effects assessment boundaries. This includes 3,692 

container truck drayage and 1,742 other vehicle average daily 
movements (Figure 4-30 Container Truck Drayage Daily 
Average Movements for 2012 and 2030 and Figure 4-31 

Other Vehicle Traffic Daily Average Movements for 2012 
and 2030). 

 Increased noise levels in areas 
adjacent to upland portions of 
Deltaport Way. 

Incremental Train Traffic 

Associated with RBT2 

RBT2-related train traffic travelling off the causeway (east of the 
Project area) to the spatial extent of IC- and VC-specific 

cumulative effects assessment boundaries. This includes 4 trains 
(8 movements) per average day (Figure 4-29, Train Traffic 

Daily Average Movements for 2012 and 2030). 

 Increased noise levels in areas 

adjacent to upland portions of the 
RBRC. 

Incremental Marine Vessel 
Traffic Associated with RBT2 

RBT2-related marine vessel traffic travelling outside of PMV 

navigational jurisdiction (east of the Project area) to the spatial 
extent of IC- and VC-specific cumulative effects assessment 
boundaries. This includes 260 container ship calls (or 520 

vessels movements) per year (Figure 4-27 Ship Traffic 
Annual Movements for 2012 and 2030). 

 Increased noise levels. 
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Rationales for the inclusion or exclusion of other certain and reasonably foreseeable projects 

and activities from the assessment of cumulative effects for human health are provided in 

Appendix 27-D Rationale for Inclusion / Exclusion of Other Certain and 

Reasonably Foreseeable Projects and Activities in the Cumulative Effects 

Assessment of Human Health. 

27.10.3 Cumulative Interactions and Potential Cumulative Effects 

This section identifies the potential interactions between Project-related residual effects as 

identified in Table 27-20 and the effects of other certain and reasonably foreseeable 

projects and activities. The potential cumulative effects resulting from these interactions are 

described below. 

27.10.3.1 Noise 

Section 9.3.10 Noise and Vibration, Future Conditions with the Project and Other 

Certain and Reasonably Foreseeable Projects and Activities provides estimates of the 

future noise environment in consideration of both contributions from the Project and other 

certain and reasonably foreseeable projects and activities that will be carried out. As shown 

in Table 27-23, the other activities that are of interest with respect to noise include future 

increases in road and rail traffic outside of PMV jurisdiction, and noise from increased vessel 

traffic in marine areas.  

Overall, noise from additional road and rail traffic, combined with noise from the Project, is 

estimated to result in incremental cumulative noise-level changes in the range of 1.8 dBA to 

1.9 dBA Ldn at residences near Deltaport Way (e.g., in the vicinity of Site 3) or the 

Tsawwassen First Nation Longhouse Site 4), and generally unmeasurable noise increases in 

areas farther away from RBT2 and Deltaport Way (Section 9.3.10). Such changes are 

unlikely to be perceptible by the vast majority of community members, and are not 

anticipated to lead to incremental cumulative increases in adverse health effects such as 

measurable increases in %HA. The cumulative effect is therefore negligible.  

Table 27-23 presents the potential cumulative effects of RBT2 and other certain and 

reasonably foreseeable projects on human health.  
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Table 27-23 Summary of Potential Cumulative Interactions and Effects on Human Health  

Other Certain and Reasonably 
Foreseeable Project / Activity 

and Potential Effect 

Potential Future 
Cumulative Effect Rating 

(Negligible, Minor, 

Moderate, or High) 

Nature of Future Cumulative Effect and Rationale for Effect 
Rating 

Projects listed above and 

incremental road, rail, and marine 
vessel traffic, resulting in increased 
noise 

Negligible 

A small incremental cumulative change in Ldn near Deltaport way or 

the TFN Longhouse is expected; however, the magnitude of change 
is so small that it will generally be imperceptible, and will not 
contribute to increases in adverse health effects. 
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27.10.4 Mitigation Measures for Cumulative Effects 

No specific mitigative measures have been identified to address cumulative health effects, 

beyond those mitigative measures identified for the human health assessment 

sub-components as discussed in Section 27.7. 

27.11 SUMMARY OF RESIDUAL EFFECTS AND RESIDUAL CUMULATIVE ENVIRONMENTAL EFFECTS 

This section summarises the potential residual effects of the Project and the Project’s 

contribution to potential residual cumulative effects.  

Table 27-24 Summary of Residual Effects and Residual Cumulative Effects for 
Human Health 

 Residual Effects Residual Cumulative Effects 

Residual Effect 

Magnitude, 
Severity/Reversibility, 

Extent, Duration, 

Frequency 

Significance 

Magnitude, 
Severity/Reversibility, 

Extent, Duration, 

Frequency 

Significance 

Exposure to air 

emissions 

Medium, Medium, 
Local, Short-term, 

Infrequent 

Not 

significant 

No cumulative 

interaction expected 

Not 

applicable 

Exposure to noise 

Medium, Medium, 

Local, Short-term, 

Infrequent 

Not 
significant 

Negligible 
Not 
applicable 

27.12 MONITORING AND FOLLOW-UP PROGRAMS 

Monitoring and follow-up programs will occur before, during, and after the construction of 

the Project, with details to be further determined in discussion with regulatory agencies. 

Section 33.5 Follow-Up Program describes the RBT2 Follow-Up Program, the purpose of 

which is to verify the accuracy of residual effect predictions and the effectiveness of any 

measures taken to mitigate adverse Project-related effects. 
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The objective of the human health elements within the Follow-Up Program is to verify the 

predicted changes in noise and air quality. Preliminary aspects proposed for the Follow-Up 

Program include the following: 

 Establishment of a pre-construction noise baseline through field-based 

measurements, starting six months in advance of the start of construction; 

 Quarterly analysis of construction noise monitoring results derived from the 

Construction Compliance Monitoring Plan (see Section 33.3.1) and community 

complaints as described in the Communications Plan (see Section 33.3.16) to 

identify potential health effects related to noise exposure during construction 

activities (sleep disturbance, %HA) and to determine the need for additional 

mitigation; 

 Establishment of a pre-construction air quality baseline through field-based 

measurements, starting six months in advance of the start of construction; and 

 Quarterly analysis of construction air quality monitoring results derived from the 

Construction Compliance Monitoring Plan (see Section 33.3.1) to identify 

potential health effects related to air quality and to determine the need for additional 

mitigation. 
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28.0 ARCHAEOLOGICAL AND HERITAGE RESOURCES EFFECTS 
ASSESSMENT 

This section presents the results of the assessment of potential effects of the Project on 

archaeological and heritage resources. In addition, this section describes the process used 

to select archaeological and heritage resources as a VC, assessment boundaries, and 

existing conditions relevant to archaeological and heritage resources. Project-related 

interactions and effects are evaluated and mitigation approaches are proposed. Residual 

and cumulative effects are identified and significance is determined. Finally, monitoring and 

follow-up programs to be conducted with respect to archaeological and heritage resources 

are described. 

28.1 COMPONENT OVERVIEW AND REGULATORY SETTING  

The Canadian Environmental Assessment Act, 2012 requires assessments to take into 

account any environmental effect on “physical and cultural heritage” (s. 5(1)(c)(ii) and 

5(2)(b)(ii)), or “any structure, site or thing of archaeological, paleontological, historical or 

architectural significance” (s. 5(1)(c)(iv) and 5(2)(b)(iii)). With respect to Aboriginal 

peoples, this requires inclusion of “physical objects (e.g., middens, culturally modified 

trees, historic buildings), sites, or places (e.g., burial sites, sacred sites, cultural 

landscapes), and attributes (e.g., language, beliefs)”. Further guidance is provided by the 

Canadian Environmental Assessment Agency (CEA Agency) in Technical Guidance for 

Assessing Physical and Cultural Heritage or any Structure, Site or Thing that is of Historical, 

Archeological, Paleontological or Architectural Significance under the Canadian 

Environmental Assessment Act, 2012 (CEA Agency 2014a).  

28.0 Archaeological and Heritage Resources Assessment Highlights: 

 The Project has the potential to affect archaeological resources, namely fish trap 
stakes, if present in the Project area. 

 Through mitigation, including excavation of test trenches prior to construction 
activities and the implementation of an Archaeological Monitoring and 

Management Plan, potential damage to archaeological resources would be 
avoided, and the opportunity for future archaeological study would be protected. 

 The Project is not expected to result in significant residual adverse effects to 
archaeological and heritage resources. 

 The Project is not expected to result in any incremental cumulative effects to 

archaeological and heritage resources. 
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This section addresses VC-specific information requirements identified in the EIS Guidelines 

part 9.1.8 including physical heritage. The focus of this assessment is archaeological and 

physical heritage resources.  

Cultural heritage is addressed in other sections. Effects on culturally important sites, 

structures, objects, and viewscapes (e.g., burial sites, spiritual places) are assessed in 

Section 32.2 Current Use of Land and Resources for Traditional Purposes. Places 

and attributes important to Aboriginal peoples, including sacred sites, cultural landscapes, 

language, and beliefs, are assessed in Section 32.3 Potential Adverse Impacts on 

Aboriginal and Treaty Rights and Related Interests Analysis. 

Paleontological, historical, and architectural resources were considered but have been 

excluded from this assessment for the reasons summarised below.  

 Paleontological significance can be attributed to naturally occurring rock formations 

that have potential for fossil formations (Society of Vertebrate Paleontology 2010). 

No naturally occurring rock formations have been identified in the assessment 

area, which is characterised geologically as being recent formations of 

unconsolidated sediments (Clague 1998); also, refer to Section 9.6 Surficial 

Geology and Marine Sediment.  

 Historical significance can be attributed to a structure, building, groups of buildings, 

district, landscape or archaeological site, or other place that has been formally 

recognised for its heritage value (Historic Places Canada 2010). Historical resources 

are excluded from further assessment because none are known to be located 

near the Project. The B.C. Archaeology Branch’s Remote Access to Archaeological 

Data was used to access historical site forms and provide mapping resources 

Government of BC 2013). Several online archival resources were examined, including 

the Delta Museum and Archives Society website (Delta Museum and Archives Society 

2008). The nearest recorded historical site (DgRs-55, Brunswick Cannery No. 2) is 

over 1 km away from the Project (Eldridge and Blackburn 2014).  

 Architectural significance can be attributed to notable architectural structures, 

elements, or features. This component of archaeological and heritage resources is 

excluded from further assessment because there are no notable architectural 

structures, elements, or features in the assessment area aside from recent (less than 

50 years) industrial and transportation infrastructure.  

The following legislation, policies, and guidelines were also considered in this assessment:  

 Parks Canada 

▫ Cultural Resource Management Policy, 2013 (Parks Canada 2013) and 

▫ Guidelines for the Management of Archaeological Resources (Parks Canada 

2005); 
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 Treasury Board of Canada Secretariat 

▫ Policy on Management of Materiel, 2006 (Treasury Board of Canada Secretariat 

2006) and 

▫ Guide to the Management of Moveable Heritage Assets, 2008 (Treasury Board of 

Canada Secretariat 2008); and 

 B.C. Heritage Conservation Act  

▫ British Columbia Archaeological Impact Assessment Guidelines (B.C. Archaeology 

Branch 1998).  

Although the B.C. Heritage Conservation Act applies only to provincial lands and does not 

apply to federal lands, the assessment has also been conducted in general conformance 

with the B.C. Archaeological Impact Assessment Guidelines (B.C. Archaeology 

Branch 1998).  

28.2 SELECTION OF ARCHAEOLOGICAL AND HERITAGE RESOURCES VALUED COMPONENT 

The selection of archaeological and heritage resources as a VC followed a three-step 

selection process as set out in Section 8.1.2 Selection of Valued Components.  

Archaeological and heritage resources are considered a VC in this environmental 

assessment (EA) because artifacts potentially exist in and around the Project area; the VC is 

identified as important in terms of Aboriginal and public interest; the VC is sensitive to 

physical disturbance; and these effects can be measured and monitored. This VC was also 

identified as important in consultations with Aboriginal groups and regulators. 

The Project Interaction Matrix (see Appendix 8-B), which identifies interactions between 

Project activities and VCs, shows that causeway expansion activities will interact with areas 

that have the potential to contain archaeological resources. Specifically, archaeological 

resources, which are sensitive to disturbance, may be directly affected by activities such as 

soil excavation or compaction, and indirectly affected as a result of changes to sediment 

deposition or erosion. 

The archaeological overview assessment (AOA) undertaken for RBT2 reported that remnants 

of traditional fish traps or weirs may be present near the causeway expansion area (Eldridge 

and Blackburn 2014). This conclusion was based on previous ethnographic information and 

a comparison of intertidal channels before and after causeway construction.  
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Archaeological resources are culturally important to Aboriginal people and highly valued by 

Aboriginal groups. In particular, concerns expressed about “potential adverse effects on 

heritage and archaeological interests” and about “the possibility of impacting. . . significant 

archaeological sites and resources nearby” have been acknowledged by CEA Agency 

(2014b, c). Archaeological resources are also valued by the general public and government 

and have scientific importance to archaeology academics and professionals. Aboriginal 

traditional knowledge (ATK) was utilised in this section in support of establishing spatial 

boundaries and existing conditions. Engagement activities undertaken to collect ATK are 

summarised in Section 7.2.1.7 Collection of Aboriginal Traditional Knowledge. For 

subsequent statements in this section pertaining to professional judgement or reliance, the 

names and qualifications of the individuals making that judgement are listed at the 

beginning of Volume 4.  

28.2.1 Indicators 

Indicators are measurable parameters and provide a means of determining a Project-related 

change to a VC. The indicators chosen for archaeological and heritage resources and the 

rationale for their selection are presented in Table 28-1. 

Table 28-1 Indicators for Archaeological and Heritage Resources 

Indicator Rationale for Selection of Indicator 

Number of archaeological sites within 
the Project area 

Recorded archaeological sites are measurable areas proven 
to contain archaeological (and/or historical) objects and 
features and are culturally important to Aboriginal groups. 

Area of previously undisturbed land 
with medium or high potential for 
unrecorded archaeological sites 

Some areas within the Project area have potential for 
discovery of archaeological sites, as judged by professional 
archaeologists (Eldridge and Blackburn 2014). 

28.3 ASSESSMENT BOUNDARIES 

The following section describes the spatial and temporal boundaries identified for the 

assessment of archaeological and heritage resources, as well as the technical boundaries. 

No administrative boundaries limit the effects assessment of archaeological and heritage 

resources. 

28.3.1  Spatial Boundaries 

The local assessment area (LAA) and regional assessment area (RAA) for archaeological and 

heritage resources are defined in Table 28-2 and shown in Figure 28-1 and Figure 28-2, 

respectively. 
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Table 28-2 Spatial Boundary Definitions for Archaeological and Heritage 

Resources 

Spatial Boundary Description of Assessment Area 

Local assessment area  

The physical footprint of the Project plus a 100-m buffer (i.e., the 

area where potentially upland or foreshore areas could be directly 

disturbed by Project activities such as soil excavation); as well as 
areas of archaeological potential that may be indirectly affected 
via coastal geomorphology changes (e.g., tidal channel south of 

Canoe Passage). 

Regional assessment area  Area within 4 km of the Project footprint. 

Cumulative effects 
assessment area 

Same as RAA. 

The LAA was established to encompass the area within which the Project is expected to 

interact with and potentially affect archaeological and heritage resources. In determining 

LAA boundaries, consideration was given to the nature and characteristics of archaeological 

and heritage resources, plus its potential interaction with various Project-related influences 

(such as excavation, drilling, de-watering, and soil compaction), and the extent of potential 

adverse effects on archaeological and heritage resources. The primary focus is on areas 

previously undisturbed by development that contain recorded archaeological sites or exhibit 

potential for new (unrecorded) archaeological sites. While Project-related effects on 

archaeological and heritage resources are expected to be limited to the Project footprint, 

changes in tidal or littoral currents and related erosion of sediments may result in exposure 

of buried archaeological sites in the intertidal zone of influence (e.g., changes in intertidal 

channels). Aboriginal traditional knowledge about locations of sturgeon fish traps, as 

reported in ethnographic studies (Section 28.5.1.2), was used to extend the spatial 

boundary of the LAA, specifically to capture historic drainage channels previously draining 

Canoe Pass. The spatial boundaries of this assessment were discussed with Aboriginal 

groups during Working Group meetings. 

The RAA is established to provide regional context for assessing Project-related effects. The 

RAA also encompasses the area in which the residual effects of the Project are likely to 

interact cumulatively with the effects of other existing or reasonably foreseeable projects 

and activities. The assessment of residual and cumulative effects considers effects on 

archaeological and heritage resources within the context of cultural areas and traditional 

territories of Aboriginal groups.  
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28.3.2 Temporal Boundaries 

Temporal characteristics of the Project’s construction and operation phases are defined in 

Section 4.0 Project Description. The temporal boundaries established for the assessment 

of adverse Project-related effects on archaeological and heritage resources encompass these 

Project phases.  

28.3.3 Technical Boundaries 

The deepwater subtidal zone, including the berth pocket, was not inspected as part of 

the AOA for this assessment because of its inaccessible depth, and the findings of 

previous assessments indicating low archaeological potential in an adjacent area 

(see Section 28.5.2.2). Archaeological survey coverage during the preliminary field 

reconnaissance was limited to a 100-m buffer outside of the Project footprint. Sub-surface 

testing of the intertidal zone was not undertaken as the saturated sediments would have 

made testing any large area unfeasible. 

28.4 INFORMATION SOURCES 

Primary sources of information for archaeological and heritage resources information in B.C. 

are the provincial Archaeological Report Library (Archaeology Branch 2014), the Provincial 

Heritage Registry (Archaeology Branch 2013), and ATK. The Archaeology Report Library is a 

compilation of written reports submitted to the Archaeology Branch, and the Provincial 

Heritage Registry is a geographic database showing areas of archaeological potential, 

locations and boundaries of archaeological and historical sites, site reports, and other 

information about individual sites. The Archaeological Report Library includes AOAs that do 

not involve invasive field testing, and generally identify areas of archaeological potential, as 

well as archaeological impact assessments (AIAs), which involve field testing within areas of 

potential. Available from ethnography reports that are summarised in previous 

archaeological reports, Aboriginal traditional knowledge informed the Spatial Boundaries and 

Existing Conditions sections of this assessment. Information in the Tsawwassen First Nation 

Final Agreement was also relied on for this assessment, including the following: 

 Chapter 14 (s. 18 to s. 25), which contains provisions with respect to heritage 

resources management within the Tsawwassen Territory; and  

 Appendix O-3, which contains a list of cultural and historic sites of significance to 

Tsawwassen First Nation to be designated as provincial heritage sites.  
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Previous archaeological research relevant to this assessment is presented in two previous 

AIAs undertaken for developments at Roberts Bank (Arcas 1996, Eldridge and Anaya-

Hernandez 2004) and in an earlier investigation of archaeological sites in the Tsawwassen 

and Point Roberts area undertaken for transportation developments (Arcas 1995). The 

earliest reporting of an archaeological site in the immediate vicinity of Roberts Bank (Site 

DgRs-2, situated on Tsawwassen First Nation Lands)1 was in 1922 by H.I. Smith who visited 

the site in 1921 followed by American archaeologist Frederica de Laguna in 1935 and Don 

Abbott in 1961, with further recordings by Kautz and Routley in 1974, Kenny in 1975, and 

Brodeick and Gindl in 1978 (Stryd and Howe 1991 cited in Eldridge and Anaya-

Hernandez 2004).  

Archaeological and heritage resources in the Project area have been assessed since at least 

1995 with completion of the following AIAs:  

 Deltaport Way Extension Archaeological Impact Assessment (Arcas 1995); 

 Roberts Bank Superport Expansion Archaeological Impact Assessment (Arcas 1996); 

and 

 Roberts Bank Archaeological Overview Assessment and Archaeological Impact 

Assessment (Eldridge and Anaya-Hernandez 2004). 

28.4.1 Field and Desktop Studies 

In 2012, PMV initiated archaeological studies to support the EA for the Project. Building on 

available information, an AOA study was designed to address known data gaps within the 

LAA. The AOA contributed to predictions of Project-related effects, and is provided as 

Appendix 28-A Roberts Bank Terminal 2 Technical Report, Archaeological 

Overview Assessment. The objectives of the AOA are listed in Table 28-3.  

Table 28-3 Archaeological and Heritage Resources Studies to Support the 
Assessment 

Study Name Study Description 
Report 

Location: 

Roberts Bank 

Terminal 2 
Archaeological 
Overview 

Assessment 

A desktop and field study to provide an AOA including: 

 Review of existing heritage conditions within subtidal, 

intertidal, and onshore areas;  

 An ethnographic overview of the LAA; and 

 A review of the potential for undocumented heritage 

sites in the LAA including preliminary field 
reconnaissance.  

Appendix 28-A 

                                          
1  Specific locations of archaeological sites are not included for confidentiality reasons (e.g., to prevent looting). 

The Archaeological Overview Assessment in Appendix 28-A has been redacted accordingly. 
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Descriptions of the data management, analysis, mapping, and study methods for 

archaeological and heritage resources are discussed in Appendix 28-A.  

28.5 EXISTING CONDITIONS 

This section describes the existing conditions of archaeological and heritage resources within 

the LAA, as well as the surrounding region and factors influencing archaeological and 

heritage resources.  

28.5.1 Regional Overview 

A summary of the physical environment, ethnographic history, and known archaeological 

sites within the RAA is provided below as context for the assessment of effects within 

the LAA.  

28.5.1.1 Physical Environment 

The archaeological and heritage resources LAA lies generally at the dynamic boundary 

between the Fraser River delta and the Tsawwassen upland, an area subject to ongoing 

geomorphologic change due to Fraser River sedimentation and changing sea levels. It 

presently crosses several physical zones that can be classed as deepwater, subtidal deltaic, 

intertidal mudflats incised with dendritic channels, and onshore uplands containing a mix of 

intensive farming and transportation corridors (Eldridge and Blackburn 2014). 

Existing developments near the Project that have caused previous disturbance in similar 

physical environments include the following: 

 B.C. Ferries Terminal, in operation since 1959;  

 Westshore Terminals, in operation since 1970;  

 Deltaport Terminal, originally in operation in 1997, and the Third Berth, in operation 

in 2010; and 

 Vancouver Island Transmission Reinforcement Project, energised in 2008.  

Past differences in sea level and the progression of the Fraser River delta heavily influenced 

past human occupation and land use patterns, and influenced the extent to which any 

physical evidence of this human occupation might remain preserved now (Eldridge and 

Anaya-Hernandez 2004). The Roberts Bank area was deeply submerged 10,000 years ago, 

and the Tsawwassen and Point Roberts upland area to the south of the Project was an island 

until the Fraser River delta connected to it 2,500 to 3,000 years ago. Detail on the 

geomorphology of the intertidal area is provided in Section 9.5.6 Coastal 

Geomorphology, Existing Conditions. 
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Sediments in the LAA have been deposited relatively recently, from the Fraser River, carried 

northwest to southeast, and from the Point Roberts bluffs, carried south to north via 

longshore drift. The intertidal area included small drainage channels perpendicular to the 

shoreline, and deeper channels that likely migrated over time. Pre-causeway drainage 

patterns (pre-1969) are substantially different than present drainage patterns (Figure 2 in 

Appendix 28-A). Historic drainage channels to the northwest of the existing port terminals 

have changed over time as well. These changes are illustrated in Figure 28-3 for the area 

draining Canoe Passage, from 1938 to present. 

28.5.1.2 Ethnography  

Ethnographic sources of information were reviewed in the Project’s AOA (Eldridge and 

Blackburn 2014) and previously (Eldridge and Anaya-Hernandez 2004). Hunting and 

gathering expeditions by various Aboriginal groups from the Lower Mainland, southern 

Vancouver Island, the southern side of the Strait of Juan de Fuca , Puget Sound, and 

beyond, with groups transiting the lower Fraser River or fishing the waters between Canoe 

Passage and Point Roberts, would have left at least a low density of archaeological remains 

along the foreshore (Eldridge and Blackburn 2014).  

According to ATK collected in these ethnographies, the area was used to construct tidal 

traps, or tqep, to catch sturgeon. The tidal trap involved expansive triangular weirs up to 

200 yards (183 m) wide created by rows of wooden stakes pushed into the intertidal 

sediment. As the tide receded, sturgeon were drawn along the weirs into a small pool from 

which they could be harpooned from a canoe. Although specific locations have not been 

reported, traps were known to be “quite a ways from shore”, at the mouth of Canoe 

Passage, and in front of the Tsawwassen Village (Barnett 1955, Bouchard and Kennedy 

1991), and evidence of these traps may remain buried in present sediments. Other common 

methods of traditional fishing for both salmon and sturgeon involved bag or trawl nets 

suspended between two canoes drifting with the river current in deep water, or harpooning 

from drifting canoes (Suttles 1998). The use of these technologies would appear to be 

restricted to the larger outlets of the Fraser, and neither would ordinarily leave any 

archaeological evidence where they were used (Eldridge and Blackburn 2014).  

Further south near Point Roberts, Aboriginal groups including Saanich, Lummi, Semiahmoo, 

and others had major villages associated with reef netting in the nineteenth century (Suttles 

1951). Reef netting requires specific configurations of rock reefs and currents (Claxton and 

Elliott 1994, Claxton 2003, Turner and Berkes 2006), features that are both missing from 

the LAA, so no archaeological remains from this activity are expected in the LAA (Eldridge 

and Blackburn 2014).  
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28.5.1.3 Regional Archaeological Sites 

Previously recorded archaeological sites within 4 km of the Project footprint (the RAA) are 

listed in Table 28-4. 

Table 28-4 Previously Recorded Archaeological Sites within the Regional 

Assessment Area 

Archaeological 
Site 

(Borden no.) 

Location 
(Relative to 

Project) 
Description 

DgRs-2 3 km SE 

The Tsawwassen site is a large shell midden site that was first 
recorded in 1975 by the Archaeology Sites Advisory Board 
(ASAB) during the Lower Mainland Survey. A large-scale 

archaeological investigation was undertaken at the site between 
1989 and 1991, and DgRs-2 was noted to contain a very large 
shell midden component (400 m X 600 m and up to 5 m in 

depth), artifacts, and a considerable number of human remains. 
Dating of the site suggests occupations from 2,200 years before 
present (BP) to the historic period (Stryd and Howe 1991).  

DgRs-9 3.8 km SE 

The Tsawwassen Beach Site was originally recorded in 1969 by 
the B.C. Provincial Museum and includes human burials, a shell 

midden, artifacts, and a culturally modified tree. The extensive 
site is 135 m wide and 1,350 m long, and has minimum age of 
1,200 years BP based on a radiocarbon date (Ham 2006).  

DgRs-11 3.7 km SE 

The Tsawwassen Bluff site was originally recorded in 1970 by 
ASAB during the Lower Mainland Survey. The site is heavily 

disturbed and contained surface and sub-surface shell midden, 

as well as human remains. The artifact assemblage suggests 
that the site is part of the Marpole Phase (1,600 years BP to 
2,000 years BP) (DgRs-11 site form). 

DgRs-35 2.8 km NW 

The Brunswick Cannery No. 2 site was originally recorded in 
1897 by the B.C. Underwriters Association. In 2006, the site 
was determined to be of historic significance only, as no 

archaeological materials were ever identified (Archaeology 
Branch 2013). 

DgRs-55 1.2 km SE 
The Beach Grove Spoil Site contains redeposited midden and 
human burials from DgRs-1, which is located 7.5 km to the 
southeast (Ham 2005). 

Source: Eldridge and Blackburn (2014) 

Sites DgRs-2, DgRs-9, and DgRs-11 are sites listed as Cultural and Historic Sites of 

Significance to Tsawwassen First Nation in Appendix O-3 of the Tsawwassen First Nation 

Final Agreement (see Section 28.4).  
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28.5.2 Archaeological and Heritage Resources in the Local Assessment Area  

This section includes a description of existing conditions for archaeological and heritage 

resources within the LAA, in terms of recorded sites and areas of potential. The assessment 

area is sub-divided, for discussion purposes, into three spatial zones, defined below.  

 Onshore zone – area above the high-water tidal mark; 

 Intertidal zone – area between high- and low-water tidal marks; and 

 Subtidal zone – area below low-water tidal mark. 

28.5.2.1 Archaeological Sites 

No previously recorded archaeological sites were identified in the LAA using the Archaeology 

Branch’s online heritage registry (Archaeology Branch 2013). Further, no archaeological or 

historical materials were identified in the onshore (upland) zone, or in the intertidal zone 

during the preliminary field reconnaissance of the AOA (Appendix 28-A). A previous 

subtidal survey concluded that no archaeological remains were present in the subtidal zone 

(Arcas 1996). 

28.5.2.2 Archaeological Potential 

An AOA for RBT2 (Appendix 28-A) involved background research, review of light detection 

and ranging and geomorphologic data, and an ethnographic overview (Eldridge and 

Blackburn 2014). The literature and data review informed the prediction of potential 

archaeological site variability, density, and distribution per the B.C. Archaeological Impact 

Assessment Guidelines (B.C. Archaeology Branch 1998). Subsequently, a preliminary field 

reconnaissance was completed to assess potential interactions and make recommendations, 

as presented below.  

Onshore Zone  

The onshore zone has low potential for presence of archaeological or historical materials. 

This was anticipated, as the area has been capped with fill. The narrow corridor of the 

footprint for widening of the existing Roberts Bank causeway was assessed as having low 

potential for archaeological material (Eldridge and Blackburn 2014). This area has 

previously undergone disturbance for the development of port-related infrastructure and 

archaeological materials are not expected to be present in this area. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2  

  Page | 28-12 

Intertidal Zone  

The intertidal zone has moderate potential for presence of archaeological or historical 

materials.  

The AOA confirmed that the Project area is covered with a drape of sediment that has 

obscured or reworked the historic surface where archaeological material could be present. 

This observation is consistent with a previous inspection of mudflat areas to the south of the 

Roberts Bank causeway in 2004 (Eldridge and Anaya-Hernandez 2004). Some mudflat areas 

were higher and better drained, while low areas retained pooled water (see Figure 4 in 

Appendix 28-A).  

Based on ethnographic reports (Section 28.5.1.2), the exclusive site type expected in the 

intertidal area is wooden remains of tidal sturgeon weirs. These would be represented by 

continuous or discontinuous lines of spaced wooden stakes. One or more lines of stakes 

would converge to form a large V-shaped feature, possibly hundreds of yards across. 

Isolated artifacts that were dropped or lost might also be present, but the potential is 

considered very low. 

While it is unknown if any fish weir remnants fall within the Project footprint, the most likely 

place for them to occur is around an historic tidal channel that cut across the Roberts Bank 

causeway approximately 300 m to 400 m from shore; this channel no longer exists and has 

been filled in during causeway construction and by subsequent re-deposition of sediment 

(Figure 28-4). Any stakes located in the intertidal area are likely to have been preserved 

by anaerobic conditions in the sediment layers if not affected by previous construction. 
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Figure 28-4 Survey Coverage in Intertidal Zones 

 
Source: Eldridge and Blackburn (2014) 

Considering these factors together, the AOA study (Eldridge and Blackburn 2014) concluded 

that there is moderate potential for fish trap remains to be present in the intertidal zone 

within the Project footprint (see Figure 28-5). 

–2.74m to 0.83m CD 
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Figure 28-5 Intertidal Zone Area with Moderate Potential for Fish Trap Remains 

and Location of Historic Drainage Channel 

 
Source: Eldridge and Blackburn (2014) 

–2.74m to 0.83m CD 
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Historic intertidal drainage channels also exist within the range of potential indirect effects 

from changes to coastal geomorphic process (see Section 9.5.8 Coastal 

Geomorphology, Future Conditions with the Project). In particular, areas around the 

channel draining Canoe Passage prior to 1949, illustrated in Figure 28-3, are likely to have 

moderate potential for similar fish trap features discussed above. This conclusion is based 

on ATK about the location of fish traps near Canoe Passage (Section 28.5.1.2) and the 

likelihood of fish traps being found near historic drainage channels, as was concluded for the 

area of moderate potential shown in Figure 28-5. 

Subtidal Zone  

The subtidal zone has low potential for presence of archaeological or historical materials. A 

previous subtidal survey concluded there was little probability that undiscovered 

archaeological sites were present in the vicinity of the subtidal zone (Arcas 1996). The 

existing low potential assessment is based on consideration of geomorphology and two 

possible archaeological site types: reef-netting stations and dropped or lost items (Eldridge 

and Blackburn 2014).  

Geomorphological factors contributing to the low potential rating are the distance from 

shore and the active depositional nature of the marine environment. Deepwater 

archaeological sites are uncommon locally but consist of occasionally dropped or lost items 

or the remnants of reef-net fisheries. The delta foreslope feature was created underwater by 

sedimentation and was not present when sea level was at maximum 12 m less than levels 

today. It does not represent an area where early coastal sites would be submerged 

following sea level changes.  

A documented subtidal reef-netting station utilised by several Straits Salish groups is 

present off Point Roberts, approximately 8 km southeast of the Project area, but no reef-

netting stations have been reported to exist within the Project area. The presence of reef-

netting stations was viewed as unlikely based on the seafloor morphology (combined depth 

of water and distance from shore). Dropped or lost items, the other expected site types, 

would be obscured by even minimal sedimentation. 

28.5.3 Expected Conditions  

Conditions at the time of Project commencement for archaeological and heritage resources 

within the LAA are not expected to be different from existing conditions (Section 28.5). 

Other projects and activities that will have been carried out prior to the Project’s 
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commencement, as listed in Section 3.4 Projects and Activities Contributing to 

Existing Conditions and Expected Conditions, and in Appendix 3-A Descriptions of 

Projects and Activities Contributing to Existing Conditions and Expected 

Conditions, are not expected to influence the conditions for archaeological and heritage 

resources. 

28.6 FUTURE CONDITIONS WITH THE PROJECT - POTENTIAL PROJECT-RELATED EFFECTS 

This section considers the interactions and potential Project-related effects on archaeological 

and heritage resources in relation to the indicators listed in Table 28-1.  

Potential Project-VC interactions occur with widening of the east end of the causeway, which 

overlaps an area of archaeological potential (historic intertidal drainage channel with 

potential for fish trap stakes) (Figure 28-5). Potential interactions with construction 

activities include construction of the containment dyke, preloading the contained area with 

sand, and subsequent filling of the contained area. Sediments with archaeological potential 

will be disturbed directly by dyke toe excavation and indirectly by soil compaction. Areas of 

similar archaeological potential outside the Project footprint may also be indirectly affected 

by increased channel erosion (Figure 28-3).  

Potential effects associated with the identified Project-VC interactions were identified 

through the professional judgement of Project team archaeologists (Eldridge and Blackburn 

2014), considering ATK about the location of fish traps, pre-development images of historic 

intertidal drainage channels, the location of the proposed Project footprint, and predicted 

changes to coastal geomorphology.  

Potential interactions between Project components and activities and archaeological 

and heritage resources during the construction of Project components are identified in 

Table 28-5. There are no anticipated interactions between operation-phase activities and 

archaeological and heritage resources. A preliminary evaluation of the potential effects 

associated with these interactions on archaeological and heritage resources is also provided, 

to focus the assessment on those interactions of greatest importance. An interaction 

resulting in no effect is not carried forward for assessment. 
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Table 28-5 Identification of Potential Project Interactions with Archaeological and Heritage Resources – 

Construction Phase 

Project 
Component 

Project Works and 
Activities 

Potential Effect Rating 

(Negligible, Minor, 
Moderate, High) 

Nature of Interaction and Effect, and Rationale for 
Effects Rating  

Marine 

Terminal 

Construct permanent 
containment dykes around 

east and west terminal 
basins 

Moderate 

Potential archaeological site (fish trap) exposure and 
degradation from changes to coastal geomorphology 
(accelerated tidal channel near Canoe Passage). Effect is 

rated moderate because area has moderate archaeological 
potential and effect would likely impact only a portion of the 
archaeological feature if present. 

Construct containment 
dyke along east portion of 
causeway 

Moderate 

Sediments with moderate potential to contain fish trap 
remains may be disturbed directly by dyke toe excavation 
and indirectly by construction. This would compact or dry 

underlying sediments, potentially crushing wood stakes, 
removing anaerobic preservation, and causing biodegradation 
of organic artifacts. Placement of dyke materials on top of 

areas with potential would restrict access for future study. 
Effect is rated moderate because area has moderate 
archaeological potential and effect would likely impact only a 

portion of the archaeological feature if present. 

Fill and preload east 
causeway area with west 
causeway preload and 

material via barge ramp 
(dry material) 

Moderate 

Preload would compact or dry underlying sediments with 
moderate potential to contain fish trap remains, potentially 

crushing wood stakes, removing anaerobic preservation, and 
causing biodegradation of organic artifacts. Placement of fill 
and preload on top of areas with potential would restrict 

access for future study. Effect is rated moderate because 
area has moderate archaeological potential and effect would 
likely impact only a portion of the archaeological feature if 

present. 
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28.6.1 Potential Effect #1 – Crushing or Biological Degradation of Potential Fish 

Trap Stakes 

Excavation of the dyke toe across the area of archaeological potential will disturb sediments 

that may contain fish trap stakes. The weight of the proposed containment dyke, preload 

materials, or fill materials could compress the sediments in this area of archaeological 

potential, causing any organic artifacts, such as potential fish trap stakes, to be crushed or 

splintered. While organic material may remain, the physical integrity of the artifacts and any 

cultural modifications would be lost. Compaction of sediments and coverage of large areas 

with fill could also cause underlying anaerobic sediments to dry and become aerobic, 

allowing advanced biological degradation of preserved wooden stakes. 

28.6.2 Potential Effect #2 - Reduced Access for Future Archaeological Study or 
Preservation of Potential Fish Trap Stakes  

Placement of the containment dyke and fill materials overtop of the area of potential around 

the east end of the widened causeway would effectively prevent future archaeological study 

or opportunities to preserve any potential fish trap stakes that lie within the footprint. 

Because the area of archaeological potential associated with the historic drainage channel 

(that is believed to have intersected the causeway area) extends beyond the Project 

footprint (where ground disturbance will occur), access for further archaeological study 

would not be eliminated completely.  

While placement of fill materials overtop of archaeological sites can be an effective way of 

protecting the site for future investigation, and thus may be viewed as having a beneficial 

effect, the fill and subsequent surfacing with permanent roadway or railway infrastructure 

would negate this potential benefit, and access for further archaeological study would 

be reduced. 

28.6.3 Potential Effect #3 - Exposure of Potential Fish Trap Stakes  

Construction of the marine terminal may indirectly result in exposure of fish trap stakes in 

an area of archaeological potential outside of the Project footprint. Coastal geomorphology 

studies (Section 9.5.8 Coastal Geomorphology, Future Conditions with the Project) 

concluded that post-construction effects of terminal construction would include increased 

flow into a historic (1949) tidal channel northwest of the terminal (see Figure 28-3), and 

that this channel is expected to become more active, experiencing higher flood tide 

velocities, channel widening, and lateral shifting. The historic tidal channel formerly drained 

a portion of Canoe Passage and was assessed as having moderate archaeological potential, 
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specifically for fish trap stakes (Section 28.5.2.2). Over time, the predicted increase in 

tidal flows could erode sediments surrounding these fish trap stakes and cause them to be 

exposed and subjected to biodegradation. Potential fish trap stakes might otherwise remain 

uncovered and preserved in anaerobic sediments indefinitely.  

28.7 MITIGATION MEASURES  

Mitigation measures, including any standard operating practices as well as management 

practices or measures developed to specifically avoid or reduce the potential adverse effects 

of the Project on archaeological and heritage resources are described in this section. Each 

mitigation measure is described below and summarised in Table 28-6. 

Selection of mitigation measures was informed by a review of mitigation measures and 

follow-up programs undertaken for past developments at Roberts Bank; recommendations 

from the AOA (Eldridge and Blackburn 2014); Aboriginal group input through a review of 

the AOA; internal evaluation of technical and economic feasibility; and consultation with 

Aboriginal groups.  

28.7.1 Mitigation Measure #1 – Excavate Test Trench across Area of 

Archaeological Potential  

Excavating a test trench or series of trenches across the eastern end of the causeway 

expansion area within the area of moderate archaeological potential (historic drainage 

channel) is intended to enable concurrent inventory of potential fish trap stakes and 

mitigate future Project-related effects from the following: 

 Crushing or biological degradation of potential fish trap stakes (Potential Effect #1) 

and 

 Reducing access for future archaeological study and preservation of potential fish 

trap stakes (Potential Effect #2).  

This mitigation strategy will be implemented following Project approvals, in advance of 

construction, along the outside footprint of the containment dyke. 

This strategy fulfills the inventory aspect of a typical AIA and enables data recovery 

mitigation. If fish trap stakes are encountered during the test excavation, the excavation 

will be expanded along the orientation of the feature toward the existing causeway. This 

mitigation will include mapping the location of stakes and collecting the stakes as they 

become visible. A sample of fish trap stakes will be sent to the laboratory for radiocarbon 

dating to determine the relative age of the artifacts. Methods of conserving organic 
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materials will also be applied to a sample to preserve the stakes. Results will be recorded in 

a formal report and filed with the B.C. Archaeology Branch and submitted to Aboriginal 

groups. The work will be completed under the direction of a professional archaeologist, in 

accordance with all applicable requirements, and with the assistance of Aboriginal monitors.  

With implementation of this strategy, potential Project-related effects are anticipated to be 

only partially mitigated, and residual effects will remain. The test trench is intended to 

sample the area of archaeological potential but will not completely investigate the entire 

area of potential; thus, the potential remains for crushing or biological degradation of fish 

trap stakes that are not identified during the test trench mitigation.  

28.7.2 Mitigation Measure #2 – Mitigation for Exposure of Potential Fish Trap 

Stakes  

The proposed mitigation measure for the exposure of potential fish trap stakes is described 

below. 

Annually Monitor Tidal Erosion: Annual monitoring, for a period of four years, of 

predicted erosion of the historic tidal channel (northwest of the terminal, formerly draining 

Canoe Passage) would mitigate exposure of potential fish trap stakes (Potential Effect #3). 

Monitoring would include undertaking further archaeological sampling and investigation as 

appropriate. This measure would partially mitigate the potential Project-related effect and 

some residual effects would remain.  

Table 28-6 Summary of Mitigation Measures to Address Adverse Project-

related Effects on Archaeological and Heritage Resources 

# Potential Effect 
Applicable 
Phase(s) 

Mitigation Measure 
Detectable/ 
Measurable 

Residual Effect 

1 
Crushing and/or biological 
degradation of potential fish 

trap stakes 

Construction 
Excavate test trench across 
area of archaeological 

potential.  

Yes 

2 

Reduced access for future 
archaeological study or 
preservation of potential 

fish trap stakes 

Construction 
Excavate test trench across 
area of archaeological 

potential. 

Yes 

3 
Exposure of potential fish 

trap stakes 
Construction  

Annually monitor predicted 
tidal erosion and 

sample/investigate fish trap 
stakes if found.  

Yes 
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28.8 CHARACTERISATION OF RESIDUAL EFFECTS AND CONTEXT 

This section provides a characterisation of residual effects carried forward for assessment as 

indicated in Table 28-6. Definitions for ratings applied to residual effects criteria, 

developed with specific reference to archaeological and heritage resources, are presented in 

Table 28-7. A description of each residual effect is provided below, followed by a brief 

discussion of the context of residual effects. 

Table 28-7 Criteria Used to Characterise Residual Effects on Archaeological 
and Heritage Resources 

Criteria Description Definition of Rating 

Magnitude 
Expected size or severity 
of the residual effect 

Low: Minimal adverse effects on heritage site integrity 

Moderate: Measurable adverse effects to site integrity 

High: Serious adverse effect on site integrity 

Extent 
Spatial scale over which 
the residual effect is 

expected to occur 

Site-specific: Only areas within the Project footprint are 
affected 

Local: Effects occur outside the Project footprint but 
within the LAA  

Duration 
Length of time over 
which the residual effect 
is expected to persist 

Short-term: Restricted to construction phase 

Medium-term: Within one to five years post-construction 

Long-term: Beyond five years post-construction 

Permanent: Indefinitely 

Reversibility 

Whether or not the 
residual effect can be 

reversed once the 
physical work or activity 
causing the effect ceases 

Fully reversible: Heritage site can fully recover from the 
effect 

Partially reversible: Heritage site can partially recover 
from the effect 

Irreversible: Heritage site cannot recover from the effect 

Frequency 

How often the residual 

effect is expected to 
occur 

Once: Occurs only once 

Infrequent: Sporadic, with no predictability 

Intermittent: Occasionally, but predictable repetition 

Frequent: Occurs repeatedly 

Continuous: Occurs on an ongoing basis 

For the archaeological and heritage resources VC, context is defined as the capacity of an 

archaeological site to accommodate change, in relation to the change typically experienced, 

as identified below: 

 Low resilience or high sensitivity – Archaeological site is unable to accommodate 

proposed change (e.g., shallow site comprising organic artifacts); 

 Moderate resilience or moderate sensitivity – Archaeological site is able to 

accommodate proposed change under certain conditions (e.g., shallow site that will 

be overlain with moderate depth of fill); and 
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 High resilience or low sensitivity – Archaeological site is able to accommodate 

proposed change in all conditions (e.g., deeply buried sites comprising stone 

artifacts). 

28.8.1 Characterisation of Residual Effect of Crushing or Degrading Potential 

Fish Trap Stakes  

The proposed mitigation strategy of excavating a test trench or series of trenches in the 

area of archaeological potential overlapping the Project footprint will largely mitigate the 

Project-related effects from crushing or degrading potential fish trap stakes (described in 

Section 28.6.1) but will not completely mitigate these effects because of the sample 

design. The mitigation is intended to capture scientific information about the potential 

archaeological feature and preserve samples, not preserve the entire feature that might be 

affected. The residual effect would be high in magnitude and site-specific in extent, and 

would occur only once, and the effect would be permanent and irreversible.  

Criteria ratings for the residual effect of crushing or degrading potential fish trap stakes are 

summarised in Table 28-8. 

Table 28-8 Summary of Criteria Ratings for Crushing or Degrading Potential 
Fish Trap Stakes 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude  High 
Structure of artifact affected by crushing and all organic 
material completely lost by degradation.  

Extent  Site 
Crushing effect is a function of downward force (gravity) 
only. Degrading effect is a function of drying (de-saturating) 
sediments compressed under fill. 

Duration  Permanent 
Breakage and/or decomposition of wood artifacts is 
permanent. 

Frequency Once Crushing and/or degrading occurs once.  

Reversibility  Irreversible Heritage site cannot recover from the effect. 

28.8.2 Characterisation of Residual Effect of Reduced Access for Archaeological 

Study of Potential Fish Trap Stakes 

The proposed test trench will also largely mitigate the Project-related effect of reducing 

access for archaeological study (described in Section 28.6.2), but will not completely 

mitigate this effect either, for the same sample design reasons outlined in Section 28.8.1. 

This residual effect is anticipated to be low in magnitude as access will remain to areas of 

archaeological potential outside of the Project footprint. The residual effect is considered to 

be site-specific in extent and a function of the area covered. The effect is expected to occur 
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only once with construction and is rated as permanent because the area is not likely to be 

uncovered in future; however, the effect is fully reversible by removing the overburden of 

fill material.  

Criteria ratings for reducing access to potential fish trap stakes are summarised in Table 28-9. 

Table 28-9 Summary of Criteria Ratings for Reducing Access 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude  Low Partial loss of access  

Extent  Site Effect is a function of area covered  

Duration  Permanent Area to be covered is unlikely to be uncovered in future 

Frequency Once Construction occurs once 

Reversibility  Fully Reversible 
Overburden of fill material could be completely removed at 

future date 

28.8.3 Characterisation of Residual Effect of Exposing Potential Fish Trap Stakes  

Mitigation, which involves annual monitoring of predicted erosion, will provide an 

opportunity to undertake further archaeological sampling and investigation as appropriate. 

This alternative would not, however, mitigate the exposure and subsequent degradation of 

fish trap stakes. This residual effect is considered to be moderate in magnitude, with depth 

and area of erosion being measurable over time; local in extent and a function of sediment 

scour and reactivation of the nearby drainage channel; and frequent as exposure would 

occur gradually and repeatedly. The potential adverse effect would be irreversible.  

Criteria ratings for exposing potential fish trap stakes from scour near the historic drainage 

channel are summarised in Table 28-10. 

Table 28-10 Summary of Criteria Ratings for Exposing Potential Fish Trap 

Stakes 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude  Moderate Measurable adverse effect on site integrity 

Extent  Local 
Function of sediment scour and reactivation of nearby 
drainage channel 

Duration  Permanent Site integrity would be affected permanently 

Frequency Frequent Exposure occurs gradually and repeatedly 

Reversibility  Irreversible Adverse effects on site integrity are irreversible 
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28.8.4 Context of Residual Effects 

Context relates to the nature of the archaeological sites being affected and the societal 

values placed on them. The potential for fish trap stakes to be buried in intertidal sediments 

is based on ATK of the general location of past fish traps and scientific knowledge of historic 

drainage channels. Any existing fish trap stakes have yet to be discovered and would be 

considered rare and valuable if found, as little is known about this type of archaeological 

feature in this location. 

Potential archaeological sites in the LAA are likely to have low resilience and are highly 

sensitive to change because they are likely to comprise fragile organic material (remnants 

of wooden fish trap stakes). These wet sites are likely to remain in perpetuity if unchanged 

but would be destroyed quickly if unearthed without mitigation. Archaeological mitigation is 

designed to systematically collect information about the nature of the site before it is 

changed so that this information can be retained if the site is altered in any way. 

28.9 DETERMINATION OF SIGNIFICANCE OF RESIDUAL ADVERSE EFFECTS 

This section presents information pertaining to defining and determining adverse residual 

effects and their significance.  

28.9.1 Significance Definition 

Several kinds of significance, reflecting societal values, are frequently taken into account 

when evaluating archaeological resources, including scientific, public, ethnic, historic, and 

economic, as described in Table 28-11.  

Table 28-11 Types of Archaeological Significance 

Archaeological 
Significance Type 

Description 

Scientific 
The potential to yield information, which, if properly recovered, will 
enhance understanding of B.C.’s human history.  

Public 
The potential a site has for enhancing the public's understanding and 
appreciation of the past. 

Ethnic The value to an ethnically distinct community or group of people. 

Historic 
Individuals or events that made an important, lasting contribution to 
development of a particular locality or of the province.  

Economic 
Monetary benefits derived from the public's use of an archaeological 
site as an educational or recreational facility. 

Source: B.C. Archaeology Branch (1998) 
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Effects on archaeological and heritage resources are indicated by known archaeological sites 

or areas of archaeological potential (indicators listed in Table 28-1). There are no known 

archaeological sites within the LAA, leaving for consideration only areas of moderate 

archaeological potential for the presence of fish trap stakes.  

Both scientific and ethnic significance are considerations for these potential archaeological 

sites. Scientific significance is relevant because the scientific record is lacking information on 

fish traps reportedly used at Roberts Bank, and what is known is primarily from Aboriginal 

local knowledge. Ethnic significance is relevant because several Aboriginal groups used the 

area for traditional purposes in the past (see Section 32.2 Current Use of Land and 

Resources for Traditional Purposes). 

Public and economic significance is less relevant as these potential sites present poor 

interpretive, educational, and recreational opportunities due to poor access. Historic 

significance is not relevant as this aspect of archaeological and heritage resources was 

excluded from further assessment (see Section 28.1). 

The significance threshold for effects of RBT2 on archaeological and heritage resources is 

based on scientific and ethnic significance. Scientific significance is higher where a potential 

site is likely to:  

 Enhance understanding of culture history, culture process, and other aspects of local 

and regional prehistory;  

 Be used for experimentation aimed at improving archaeological methods and 

techniques; 

 Make important contributions to paleoenvironmental studies; and 

 Contribute to other scientific disciplines (B.C. Archaeology Branch 1998, App. D). 

Ethnic significance is higher where a potential site presently has traditional, social, or 

religious importance to a particular group or community (Aboriginal groups, in the case of 

RBT2). This can be established based on ethnographic or ethnohistoric reference or on 

documented local community recognition or concern for a potential site.  
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The threshold beyond which the integrity of archaeological and heritage resources may be 

compromised and a residual effect will be considered significant is when all of the following 

conditions are met: 

1. The effect is physical in nature; 

2. The effect occurs to a known archaeological site or area of archaeological potential;  

3. The site or area is assumed to have ethnic significance; and  

4. The effect prevents collection of scientific information.  

A residual effect is considered not significant when any one of the conditions above is 

not met. 

28.9.2 Significance Determination 

This section provides a determination of significance of the residual effects on the 

archaeological and heritage resources VC. 

The determination of significance for each residual effect is provided in Table 28-12, along 

with the likelihood of a significant adverse effect, and the likelihood and level of confidence 

in the predictions of significance. 

Table 28-12 Summary of Significance Determination of Residual Effects for 

Archaeological and Heritage Resources 

Residual Effect 

Significance  

(Significant/  
Not Significant) 

Likelihood of Residual 
Effect 

(Likely/Unlikely) 

Level of Confidence  

(Low/Moderate/High) 

Crushing and/or 
degrading potential 
fish trap stakes  

Not significant Likely Moderate 

Reducing access for 
archaeological study  

Not significant Likely High 

Exposing potential 
fish trap stakes 

Not significant Likely Moderate 

All residual effects are not significant because the proposed mitigation measures will provide 

an opportunity for recovery of scientific evidence about potential fish trap stakes if 

discovered; therefore, the fourth condition of the significance threshold is not met. All 

residual effects are likely because effects occur in areas rated as moderate archaeological 

potential and because the mitigation measures are intended to recover enough samples of 

the archaeological feature to characterise it if present but not collect all fish trap stakes. The 
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level of confidence is moderate for crushing and exposure effects, given the rating of 

archaeological potential as moderate, and high for reduced access, given the sampling 

design of the mitigation strategy. 

This assessment concludes that the residual effects of the Project, in combination with 

effects of other projects and activities that have been carried out (as reflected in existing 

conditions), on archaeological and heritage resources are determined to be not significant.  

All residual effects, significant or not significant, are carried forward in the cumulative 

effects assessment that follows.  

28.10 CUMULATIVE EFFECTS ASSESSMENT 

This section describes the assessment of potential cumulative effects on archaeological and 

heritage resources.  

The potential for Project-related effects to combine with the effect(s) of other projects and 

activities that have been carried out (i.e., the existing conditions temporal case) and will 

have been carried out prior to the Project (i.e., the expected conditions temporal case) was 

considered in Section 28.5 and has therefore been integrated into the Project’s residual 

effects (see Section 28.8).  

The cumulative effects assessment examines the potential for the residual effects of the 

Project to combine with effects of other certain and reasonably foreseeable projects and 

activities not already considered in the existing and expected conditions cases. These other 

certain and reasonably foreseeable projects and activities are identified in Section 8.1.9 

Effects Assessment Methods, Cumulative Effects Assessment and in Table 8-8 

Project and Activity Inclusion List. 

28.10.1 Spatial Boundary for Archaeological and Heritage Resources Cumulative 

Effects Assessment 

As described in Section 28.3.1, the spatial boundary of the cumulative effects assessment 

for archaeological and heritage resources was defined as the area within 4 km of the Project 

footprint, which is the same as the RAA.  
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28.10.2 Effects of Other Certain and Reasonably Foreseeable Projects and 

Activities 

There are no anticipated incremental effects of other certain and reasonably foreseeable 

projects and activities that could interact with a Project-related residual effect on 

archaeological and heritage resources to result in a cumulative effect. Rationale for the 

exclusion of certain and reasonably foreseeable projects and activities from the assessment 

of cumulative effects for archaeological and heritage resources is provided in 

Appendix 28-B Rationale for Exclusion of Other Certain and Reasonably 

Foreseeable Projects and Activities in the Cumulative Effects Assessment of 

Archaeological and Heritage Resources. 

28.10.3 Mitigation Measures for Cumulative Effects 

No additional mitigation measures are proposed, as no potential cumulative effects have 

been identified.  

28.10.4 Characterisation of Residual Cumulative Effects and Context 

No residual cumulative effects are identified. 

28.10.5 Significance Determination for Residual Adverse Cumulative Effects 

No residual cumulative effect is identified for significance determination. 

28.11 SUMMARY OF RESIDUAL EFFECTS AND RESIDUAL CUMULATIVE ENVIRONMENTAL EFFECTS 

This section summarises potential residual effects of the Project and the Project’s 

contribution to potential residual cumulative effects as identified in Table 28-13. 

Table 28-13 Summary of Residual Effects and Residual Cumulative Effects for 
Archaeological and Heritage Resources 

 Residual Effects Residual Cumulative Effects 

Residual Effect 
Magnitude, Extent, 

Duration, Reversibility, 
Frequency 

Significance 

Magnitude, Extent, 
Duration, 

Reversibility, 

Frequency 

Significance 

Crushing and/or 

degrading 
potential fish trap 
stakes 

Moderate to high, site-

specific, permanent, 
irreversible, once 

Not significant Not Applicable 
Not 

Applicable  

Reducing access 
for archaeological 
study 

Low, site-specific, 
permanent, fully 
reversible, once 

Not significant Not Applicable 
Not 

Applicable  

Exposing potential 
fish trap stakes 

Moderate, local, 

permanent, 

irreversible, frequent 

Not significant Not Applicable 
Not 

Applicable  
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28.12 MONITORING AND FOLLOW-UP PROGRAMS 

Construction of RBT2 may indirectly expose potential fish trap stakes if predicted changes in 

tidal flow reactivate a historical tidal channel, which formerly drained Canoe Passage. The 

historic tidal channel is assessed as having moderate archaeological potential, specifically 

for fish trap stakes. Over time, the predicted increase in tidal flows could erode sediments 

surrounding these fish trap stakes and cause them to be exposed and biodegraded. Annual 

monitoring of the predicted erosion, for a period of four years, is proposed. Monitoring will 

provide an opportunity to undertake further archaeological sampling and investigation as 

appropriate.  

A chance find procedure will be included in an Archaeological Monitoring and 

Management Plan, as outlined in the Construction Environmental Management Plans 

(see Section 33.3) to appropriately manage any inadvertent discovery of cultural materials 

or artifacts. This stop-work procedure involves seeking professional archaeological advice 

when suspected cultural materials or artifacts are found during construction, and includes 

steps such as notifying regulators and Aboriginal groups, assessing the find for significance, 

and determining mitigation strategies on a case-by-case basis.  
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