
PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

 Page | 9-1 

9.0 HUMAN ENVIRONMENT EFFECTS ASSESSMENTS 

The following sections describe potential human environment effects resulting from marine 

shipping associated with the Project within the MSA: 

• Human Health (Section 9.1); 

• Marine Commercial Use (Section 9.2); 

• Outdoor Recreation (Section 9.3); 

• Archaeological and Heritage Resources (Section 9.4); and 

• Current Use of Lands and Resources for Traditional Purposes and Aboriginal and 
Treaty Rights (Section 9.5). 

For each of these human environment valued components, Sections 9.1 through 9.5 

describe existing conditions and the assessment of potential effects, including cumulative 

effects. These assessments, in part, draw on the assessment of expected changes to 

intermediate components described in Section 7.0 Physical Environment Effects 

Assessments and the anticipated effects to marine biophysical valued components 

described in Section 8.0 Marine Biophysical Environment Effects Assessments. 
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9.1 HUMAN HEALTH EFFECTS ASSESSMENT 

This section provides a description of current human health conditions within the Marine 

Shipping Area (MSA). This section also discusses the potential effects on health and well-

being from marine shipping associated with the Project within the MSA, as well as 

potentially relevant mitigation measures, and the context for cumulative effects. 

Potential changes to human health from potential accidents or malfunctions are described in 

Section 10.5.9 Potential Accidents or Malfunctions, Human Health. 

9.1.1 Component Overview  

Human health was selected as a valued component (VC) in this assessment, consistent with 

sections 17.4.2 of the Updated EIS Guidelines, because some activities of marine shipping 

associated with the Project may directly or indirectly influence the health of individuals and 

communities in close proximity to the MSA. Population centres and major communities in 

close proximity to the MSA are discussed in Section 2.2 Geographic Setting, Human 
Environment and include Greater Victoria, Greater Vancouver, and Port Angeles, U.S.A., as 

well as smaller communities in the Gulf Islands and San Juan Islands (U.S.A.), along the 

southern and eastern coast of Vancouver Island, and along the northern coast of the 

Olympic Peninsula in western Washington State.  

Both non-Aboriginal and Aboriginal people reside in these areas. Aboriginal communities in 

proximity to the MSA are profiled in Section 9.5 Current Use of Lands and Resources 
for Traditional Purposes and Aboriginal and Treaty Rights. Specific conditions that 

could result in differences in health effects between Aboriginals and non-Aboriginal people 

are discussed in this section. It is clear from Aboriginal traditional knowledge reviewed for 

this assessment, for example, that seafood is generally a very important part of Aboriginal 

diets in the MSA, along with migratory birds—more so than for non-Aboriginal people in 

general (NEB 2015a,b). Section 10.5.9 Potential Accidents or Malfunctions, Human 
Health examines the potential health risks associated with consumption of contaminated 

seafood, following an unlikely accident or malfunction resulting in a fuel spill. However, the 

importance of contemporary gathering of traditional foods extends well beyond issues 

associated with health risks due to contaminant exposure; the consumption of traditional 

foods is strongly linked to overall health and well-being since they provide a preferred 

alternative to processed and high-sugar foods, as well as cultural identity (NEB 2015c). 

Recent developments and activities that further affect the harvesting and use of traditional 

foods, therefore, could adversely influence Aboriginal health in a number of ways. In 

recognition that food security and access to culturally significant natural resources is an 

important aspect of community health, these broader issues are addressed herein. 
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Human health effects are evaluated in response to potential changes in the quality of the 

physical environment, as captured in intermediate component (IC) assessments of air 

quality (Section 7.1), marine water quality (Section 7.3), and atmospheric noise 

(Section 7.4). 

9.1.1.1 Sub-components and Indicators 

Two sub-components (or categories of potential causes of human health effects) were 

selected to structure the assessment of human health effects of routine marine shipping 

associated with the Project, as outlined in Table 9.1-1.  

Table 9.1-1 Sub-components for Human Health Assessment 

Sub-component Representative of Rationale for Selection 

Exposure to air 
emissions 

Direct health effects 
related to exposure 
to air emissions 

Marine shipping associated with the Project will 
result in incremental increases in emissions to air. 
Increased exposures to airborne chemicals of 
potential concern can lead to increased morbidity1 
and mortality rates.  

Indirect health 
effects related to 
uptake of deposited 
emissions in marine 
edible resources 

Airborne particulates in air emissions may be 
deposited in marine habitats, which could lead to 
uptake of contaminants in shellfish. Consumption of 
these shellfish could lead to increased contaminant 
levels and adverse human health effects. 

Exposure to noise 
Direct health effects 
related to noise 
exposure 

Marine shipping associated with the Project will 
result in additional noise. Research has shown that 
noise can result in sleep disturbance, speech and 
communications disturbance (e.g., in an early 
childhood learning environment), and possible links 
to hypertensive and cardiovascular effects.  

Indicators are measurable parameters that provide a means of determining a marine 

shipping-related change to human health. The indicators chosen for the human health 

assessment and the rationale for their selection are provided in Table 9.1-2. 

                                           
1  Morbidity can be defined as diseased state, or poor health, while mortality refers to the number of deaths in a 

given population. 
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Table 9.1-2 Indicators for Human Health Assessment 

Sub-component Indicator Rationale for Selection 

Exposure to air 
emissions 

• Estimated airborne 
concentrations from 
emissions compared to 
accepted regulatory air 
quality criteria. 

Applicable air quality standards and 
objectives criteria have been developed 
for criteria air contaminants (CAC) in 
order to guide decisions on environmental 
impact assessments. 

Exposure to noise 

• Expected percent of 
community that is highly 
annoyed (%HA) as predicted 
from day-night noise levels 
(Ldn); 

• Sleep disturbance threshold, 
based on nighttime sound 
level (Ln); and 

• Ability to maintain adequate 
speech comprehension 
threshold, based on daytime 
sound level (Ld). 

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) are postulated health 
effects that lack well established effects 
thresholds based on the current state of 
scientific understanding. Speech 
comprehension affects communication 
and learning effectiveness, which can also 
influence health. 

9.1.2 Assessment Boundaries 

The boundaries used in the assessment are described below, including temporal, spatial, 

administrative, and technical boundaries.  

9.1.2.1 Temporal and Spatial Boundaries 

The temporal boundaries for this assessment are as described in Section 6.2.2 Temporal 

Boundaries. Existing conditions are represented by the year 2012, while the assessment of 

effects of increased vessel traffic associated with the Project is based on predicted activities 

in the year 2030, which is deemed to be representative of the RBT2 operation phase. 

The spatial boundaries for the assessment are summarised in Table 9.1-3, and are 

comprised of the local and regional study areas (LSAs and RSAs) of the IC studies that 

inform the health assessment. The rationale for each spatial boundary is provided in the 

respective IC sections (Sections 7.1 Air Quality, 7.3 Marine Water Quality, and 

7.4 Atmospheric Noise). Spatial boundaries for air emissions are shown in Figure 7.1-1, 

and for noise in Figure 7.4-1. 
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Table 9.1-3 Spatial Boundary Definitions for Human Health 

Sub-component 
Spatial Boundaries 

Local Assessment Area Regional Assessment Area 

Exposure to air 
emissions 

Within the MSA along the inbound 
and outbound RBT2-associated 
shipping routes extending 
approximately 10 km in all 
directions. 

Same as the local assessment 
area (LAA). 

Exposure to noise 

The LAA consists of a 4 km zone 
surrounding inbound and outbound 
shipping routes within Segments A 
through E of the MSA. The LAA 
includes both marine areas and the 
shores of islands, as well as a 
portion of southern Victoria.a.b 

The regional assessment area 
(RAA) is the area encompassed 
by Segments A through E of the 
MSA.  

a  Includes the following islands: Saturna, South Pender, Moresby, Sidney, Stuart, Henry, and San Juan. 
b  At approximately 2.3 km, container ship noise levels are predicted to be lower than the ambient 

nighttime noise level of 35 dBA 

The LAA for this human health effects assessment, comprised of the two sub-LAAs described 

in Table 9.1-3, encompasses marine areas within Segments A through E, as well as several 

land-based areas, including Greater Victoria, the Gulf and San Juan islands, the land along 

the northern bounds of Segment D, and the Olympic Peninsula in western Washington 

State. 

9.1.2.2 Administrative and Technical Boundaries 

Differences in the reporting of statistics between the U.S. health agencies and Canadian 

health agencies constitute an administrative boundary or constraint on the assessment. 

Wherever possible, information for the U.S. portions of the MSA was included in this 

assessment.  

The technical boundaries of the human health assessment are based on the technical 

boundaries of the contributing IC assessments of air quality (Section 7.1), marine water 

quality (Section 7.3), and atmospheric noise (Section 7.4). Specific technical limitations 

are discussed in those sections, and are summarised below, as they pertain to the human 

health assessment. 

Existing Conditions: 

• Specific, accessible information on the existing health status of Aboriginal 
populations within the MSA could not be located. 
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Air Quality: 

• Reliance on existing sources of information and/or modelling to inform existing 
conditions and assessment of incremental changes; and 

• Estimates of air quality from ships was partially based on vessel traffic numbers, 
reported observations of air quality levels for some contaminants for ships transiting 
through the LSA, and prorating emissions of other contaminants based on emission 
factors data for marine vessels.  

Marine Water Quality: 

• Reliance on existing sources of information to inform existing conditions and 
assessment of incremental changes; and 

• Baseline water quality data not specifically available for marine shipping lanes, but 
instead in the general vicinity of shipping lanes and in the broader Salish Sea. 

Atmospheric Noise: 

• Reliance on existing sources of information to inform existing conditions; and 

• It is assumed that total ship noise emissions can be reasonably represented by the 
noise emissions of the main diesel engine exhaust. 

9.1.3 Information Sources 

As part of the assessment, a review of existing information was conducted. A summary of 

previous studies and information used to support the characterisation of existing and future 

conditions is outlined below. 

Third-party sources of information for the human health assessment included the following: 

• Municipality and municipal service provider databases, reports, and websites; 

• Other government and service provider websites, databases, and reports; and 

• Published scientific literature. 

Outputs from the following sections of the Marine Shipping Supplemental Report describe 

changes relevant to human health, and were factored into this assessment: 

• Air Quality (Section 7.1); 

• Marine Water Quality (Section 7.3);  

• Atmospheric Noise (Section 7.4); 

• Marine Commercial Use (Section 9.2); and 

• Outdoor Recreation (Section 9.3). 
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Together, these information sources provided critical information for understanding existing 

conditions in the LAA and RAA and predicting potential changes resulting from marine 

shipping associated with the Project. Aboriginal traditional knowledge informed the human 

health assessment, including the selection of the VC (Section 9.1.1), and the 

characterisation of existing conditions (Section 9.1.4.1). 

9.1.4 Existing Conditions 

This section provides a general description of existing conditions relevant to the health of 

the populations residing 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 potentially vulnerable subsets of the population;  

• Identifies specific pre-existing health and wellness issues (if they exist) in the 
potentially affected population; and 

• Identifies the current status of health conditions as a reference point for measuring 
or gauging future changes in health status. 

Human health and well-being have been influenced by a large variety of other 

historical developments, existing projects, and existing marine traffic, as summarised in 

Section 4.1.1 Existing Marine Traffic Activity. In general, the current status of health of 

Aboriginal and non-Aboriginal populations living in areas adjacent to marine shipping routes 

(within the MSA) reflects the complex and cumulative influences, in particular since the mid-

1800s, of trends in human settlement, urbanisation, and commercial/industrial 

developments. This includes greater influences of international trade and commerce, as well 

as globalisation in general. The specific changes over one and a half centuries have been 

numerous and diverse, more so than the rates and magnitude of change prior to European 

contact. The general trends have included the following:  

• Substantial alteration of the natural coastal environment (deforestation, land clearing 
and development, extensive foreshore modifications such as infilling and hard 
armouring, localised changes in water and sediment quality, over-exploitation of 
some marine resources); 

• Increases in overall population densities around the southern Salish Sea; and 

• Major shifts in the basis of economic support overall for individuals and entire 
communities, from a virtually complete dependence on local and regional natural 
resources, including marine resources, to resource extractive activities, including 
commercial fishing and forestry, and within the last several decades to greater 
diversity in local to global revenue sources2. 
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Human health has been cumulatively affected by past and existing projects and activities, 

based on indicators (Section 9.1.4.1) such as well-being; health conditions such as weight, 

diabetes, and high blood pressure; and various other types of morbidity as well as mortality 

rates associated with unhealthy personal behaviours. While substantial portions of natural 

areas remain intact within the MSA, especially in subtidal areas, the changes over the last 

one and a half centuries have likely had both positive influences on community health (for 

example access to jobs and income based on new economic opportunities, and changes in 

access to modern health care) and negative influences, especially for people and 

communities who continue to rely heavily on coastal marine natural resources (and may 

have experienced decreased food security, for example) and/or place a high value on the 

natural environment and their interactions with it as part of their self and community 

identity.  

The existing conditions, based on cumulative historical changes, may have sensitised 

individuals or communities to ship-generated noise, or alternatively may have de-sensitised 

them based on habituation. As discussed in the atmospheric noise section (Section 7.4), 

however, the sparsely populated shorelines adjacent to the shipping lanes currently 

experience daytime (~45 A-weighted decibels (dBA) Equivalent Sound Level (Leq)) and 

nighttime noise levels (~35 dBA Leq) that are generally consistent with noise levels in 

undeveloped or rural areas. Such levels are generally not expected to result in feelings of 

high annoyance, interference of communication, or sleep disturbance. 

Existing conditions that reflect cumulative past developments and activities might also affect 

future sensitivity to air emissions; for example, pre-conditions leading to diseases such as 

chronic obstructive pulmonary disease, hypertensive diseases, or asthma, could result in 

greater adverse responses of individuals to increased airborne concentrations of fine 

particulate matter, NO2, or other CACs. Such possibilities are generally considered in the 

promulgation of ambient air quality objectives. 

The degree to which recent modern changes have been beneficial or detrimental to 

community health is likely to be unevenly distributed across communities within the MSA. 

Our understanding of the existing conditions with regard to human health, as discussed 

below, reflects the cumulative changes in community health status to the present time, and 

helps to understand the degree of resilience to future change, including its potential uneven 

distribution across individual communities.  
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9.1.4.1 Existing Conditions Overview 

This section presents an overview of existing conditions for human health, and includes 

descriptions of general health measures and health profiles of residents and relevant 

Aboriginal groups within the LAA. In addition to residents within the LAA, this assessment 

considers exposure to health risks for those people not resident within the LAA, but who 

may be present within the LAA for the purposes of carrying out commercial, recreational, or 

traditional land and water uses. 

Aboriginal communities represent a substantial portion of residents within, and frequent 

visitors to, the MSA, and as such are an important subset of the population within the MSA. 

The discussion below of health indicators under existing conditions is constrained by a lack 

of equivalent, accessible health data for specific Aboriginal communities within the MSA or 

Coast Salish peoples in general. It is recognised, therefore, that the health status of some 

Aboriginal communities or individuals therein may diverge from that of the general 

population and that this may make them less resilient to future changes that can affect 

environmental quality or social determinants of health. Asthma and other respiratory 

illnesses, for example, are more common among Canadian Aboriginal peoples than 

Canadians in general, and Aboriginal populations may be more susceptible to respiratory 

diseases due to greater exposures to potential determinants, such as poor indoor air quality 

(Fenton et al. 2012). 

General Health Measures 

Indicators such as self-rated health, health conditions, and personal health behaviours are 

general health measures that are used to understand the health status of a population, to 

compare the overall health of one sub-population to others, and to evaluate trends over 

time. The comparison of indicators enables an understanding of whether the population 

within the LAA is more or less healthy than the population in surrounding areas or overall in 

B.C., Canada, or of Washington State, U.S.A.  

The conditions in the LAA are best approximated using information for the South Vancouver 

Island Heath Service Delivery Area (HSDA) (representing Greater Victoria, Sooke, Saanich, 

and the Gulf Islands), and by Washington State counties (Whatcom, San Juan, and 

Clallam). Provincial, Canadian, and U.S. data are also provided to help understand how the 

health of the population in the South Vancouver Island HSDA compares with 

other populations. Data on general health measures are summarised in Table 9.1-4 and 

Table 9.1-5, and important trends are noted in the discussion below. 
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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 9.1-4, over half the population in the South Vancouver Island HSDA (61.6%) 

rated their health as very good or excellent; this is comparable to the provincial and 

Canadian averages (59.9%). 

As shown in Table 9.1-5, 9% to 15% of people in Whatcom, San Juan, and Clallam 

counties of Washington State report being in fair to poor health (2006 to 2012 surveys). 

The self-ratings may vary depending on the specifics of the question asked, and this 

reduces the confidence in any comparisons between B.C. and Washington State health 

statistics on this measure. The summary of self-reporting of well-being for these 

Washington State communities suggests that the remainder of people (85% to 91%) feel 

that they are in good to excellent health. 

Health Conditions: Weight, diabetes, and high blood pressure are three conditions that 

are linked and considered important in determining 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 on Table 9.1-4, the overall population of 

South Vancouver Island HSDA had a higher rate of obesity than B.C. but lower than 

Canada. Rates of diabetes and high blood pressure were equivalent to B.C. rates and 

slightly lower than rates for Canada. Rates of obesity, diabetes, and high blood pressure 

were equivalent or lower than Washington State counties, with the exception of Clallam 

County, which had a higher rate of diabetes than Washington State communities in general 

(Table 9.1-5). 
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Table 9.1-4 Health Data for South Vancouver Island Health Service Delivery 
Area, British Columbia, and Canada 

Health Indicators 

South Vancouver Island Health 
Service Delivery Area  

(2013) 

British 
Columbia 
(2013) 

Canada 
(2013) 

Male Female Total Total Total 

Well-being (%) 

Perceived health is 
good or excellent 65.5 57.9 61.6 59.9 59.9 

Health Conditions (%) 

Obese 13.3 18.3 15.8 14.6 18.3 

Diabetes 4.8a 5.2a 5.0 5.4 6.3 

High blood pressure or 
hypertension 13.2 20.2 16.9 16.4 17.5 

Deaths (per 100,000 population, age-standardised) 

Total, all causes of 
death 587.5 396.6 478.1 523.1 542.3 

All cancers 174.1 129.4 147.3 152.5 166.4 

Circulatory diseases 177.3 107.3 137.7 153.9 157.3 

Respiratory diseases 47.2 32.7 37.9 45.3 45.0 

Personal Health Behaviours (%) 

Current smoker, daily 6.4a 10.4a 8.5 11.1 15.3 

Heavy drinking 19.3 8.8 13.8 16.3 18.2 
a Statistic Canada advises using these data with caution. 
Source: Statistics Canada 2013a,b. 

Table 9.1-5 Health Data for Whatcom, San Juan, and Clallam Counties, and 
Washington State, U.S.A. 

Health Indicators 
County 

Washington State 
Whatcom San Juan Clallam 

Well-being (%, age-standardised) 

Perceived health is fair or 
poor (2006-2012) 11.4 9.0 15.2 13.7 

Health Conditions (%, adults age-standardised, 2006-2012) 

Obese  22.8 15.5 27.7 26.7 

Diabetes  6.2 3.7 9.9 7.6 

High blood pressure or 
hypertension  24.6 19.3 30.0 27.0 
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Health Indicators 
County 

Washington State 
Whatcom San Juan Clallam 

Deaths (per 100,000 population, age-standardised) 

Total, all causes of death  -- -- -- -- 

All cancers (2011-2013) 164.4 123.7 175.2 161.1 

Circulatory diseases -- -- -- -- 

Respiratory diseases -- -- -- -- 

Personal Health Behaviours (%, age-standardised, 2006-2012) 

Current smoker, everyday 
or some days  13.9 15.6 22.7 15.6 

Heavy drinking 16.1 19.0 14.7 15.6 
Source: National Center for Health Studies 2013. 

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, 

were lower for South Vancouver Island HSDA compared to B.C. and Canada, as shown in 

Table 9.1-4. Mortality from all cancers was equivalent or lower than Washington State, 

U.S.A. for all counties except Clallam (Table 9.1-5). 

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. 

Current rates of smoking and heavy drinking are lower in South Vancouver Island HSDA 

compared to B.C. and Canada (Table 9.1-4). With the exception of Clallam County, rates of 

smoking were lower than or equivalent to Whatcom and San Juan counties. However, San 

Juan County had a higher rate of heavy drinking than other counties and Washington State, 

U.S.A. (Table 9.1-5). 

Overall, as shown in Table 9.1-4 and Table 9.1-5 above, the residents of South Vancouver 

Island HSDA and U.S. counties that fall within the MSA appear to enjoy good health and 

overall well-being. It should be noted, however, that good health is not uniformly 

distributed and, even among local health areas with high rankings, there are some 

individuals and sub-populations who are in ill health and/or who experience substantial 

health inequities. 
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Health Profile of Aboriginal Groups in the Local Assessment Area 

The health of Aboriginal communities often varies substantially from nearby non-Aboriginal 

communities, as described in RBT2 EIS Section 27.5.1.2. Health indicator data for specific 

Aboriginal communities within the LAA were not available, and therefore a health profile of 

Aboriginal groups in the LAA, similar to that provided above for the general populace, was 

not compiled. Nonetheless, it is generally recognised that there is a gap between the health 

of the Aboriginal population and other B.C. residents (Office of the Provincial Health Officer 

2009), and this is attributed to higher unemployment rates, lower-paying and more 

hazardous jobs for those working, a disproportionate level of food insecurity due to poverty, 

and the multi-generational influence of “colonization, systemic discrimination, the degrading 

experience of residential schools and other experiences.” The oft-discussed gap 

between Canadian Aboriginal and non-Aboriginal populations is likely to be applicable to the 

LAA as well.  

Concerns have been raised by Pauquachin First Nation about trends in the health of Elders 

and youth related to access to, and quality of, marine resources. In particular, it has been 

expressed that the loss of access and lack of marine resources as a staple of the Pauquachin 

diet is tied directly to health problems in the community. According to one participant, “All 

the elders are gone, they’re pretty well leaving us. Like I say, they don’t grow too old 

anymore. Sickness and cancer and whatever. It’s all because of the diet that we can’t get” 

(NEB 2015c, Participant 213).   

Other individuals from Pauquachin First Nation expressed similar concerns (NEB 2015c): 

“[A] participant reported being reluctant to share the marine resources he does 

harvest from within the Saanich Inlet with Elders because he is afraid contaminants 

associated with pollution in the Inlet will harm them. Another Elder indicated that 

seven of his family members were diagnosed with diabetes during the previous year, 

which he connects to the absence of sufficient traditional marine foods from their 

diets” (NEB, 2015c, Participant 207). 

“Many feel the future health of younger community members is threatened both by 

the lack of access to marine foods, and their replacement by store-bought foods” 

(NEB 2015c, Participant 206). 
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The sense that restoring access to marine foods and ensuring their presence as a staple of 

the Pauquachin diet could reverse negative impacts observed by participants is a common 

and pervasive theme in community discussions. 

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 be recognised, therefore, that Aboriginal health and well-

being cannot be fully represented by indicators of biophysical health, as presented in the 

tables above. This is expected to be true for Aboriginal communities on both sides of 

Juan de Fuca Strait, based on the close kinship between Canadian and U.S. Aboriginal 

groups (as Coast Salish) and based on recent transboundary collaborations and discussions 

(for example, between Tsleil-Waututh and western Washington tribes during gatherings 

such as the annual Coastal Sea Gathering (Coast Salish Gathering 2015)). 

9.1.4.2 Existing Conditions Related to 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 existing airborne concentrations of chemicals of potential 

concern in relation to ambient air quality objectives and standards. 

Incidence of Health Conditions Related to Air Quality 

Health conditions that are related to poor air quality include lung cancer, asthma, chronic 

obstructive pulmonary disease, hypertension, cardiovascular disease, and general 

respiratory system disease. However, these impaired health conditions may also be 

precipitated by other factors such as lifestyle aspects or genetic pre-disposition. Incidence 

data for these conditions were identified for South Vancouver Island (representative of 

Greater Victoria, Sooke, Saanich, and the Gulf Islands), Whatcom County (representing 

Point Roberts, U.S.A.), San Juan County (representing San Juan Islands, U.S.A.), and 

Clallam County (representing Port Angeles, U.S.A.), and are presented in Table 9.1-6 and 

Table 9.1-7. Data for these communities were evaluated within the context of B.C., 

Canada, and Washington State, U.S.A. The following criteria were used for the 

incidence data: 

• Age Standardised Incidence Rate: representing the incidence rate (i.e., per 
100,000 individuals) for a specified condition standardised to the age structure of the 
population to account for changes in age distribution over time; 
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• Age Standardised Mortality Rate: representing the rate of mortality resulting 
from a specified condition standardised to the age structure of the population to 
account for changes in age distribution over time; and 

• Prevalence: representing the percentage of the population affected by a specified 
condition. 

The geographical coverage of the HSDAs or U.S. counties extends beyond the air quality 

RSA; however, the information obtained is considered to be representative of the health of 

people residing within the air quality RSA, since many of the communities within the HSDAs 

and U.S. counties are those located along marine shipping lanes to be used by marine 

vessel traffic. For a discussion of the health status of Aboriginal groups in B.C. and western 

Canada, see RBT2 EIS Section 27.5.2.1. 

Overall, South Vancouver Island residents rank well on a number of health status indicators 

(e.g., lower incidence of lung cancer mortality, ischemic heart disease mortality, chronic 

obstructive pulmonary disease, and prevalence of smoking) compared to B.C. and Canada. 

Two notable exceptions include the higher prevalence of lung cancer incidence and asthma 

in the residents of South Vancouver Island compared to B.C. as a whole. Incidence data for 

some health conditions was not available for some Washington counties. However, Clallum 

County had a higher incidence of smokers, as well as lung and bronchial cancer than 

neighbouring counties and Washington State. Whatcom and Clallam counties had a higher 

incidence of ischemic heart disease than Washington State as a whole, and Whatcom 

County had a higher rate of cardiovascular disease. 
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Table 9.1-6 Rates of Select Health Conditions for South Vancouver Island, 
British Columbia, and Canada 

Health Authority Vancouver Island British Columbia 

(2012, unless 
otherwise noted) 

Canada 

(2012, unless 
otherwise noted) Health Service Delivery Area South Vancouver 

Island 

Population (2011) 374, 674 4,400,057 33,476,688 

Health Indicator 

Age Standardised Incidence Rates per 100,000 

Lung Cancer 

Males 53.9a 47 69 

Females 43.1a 40 48 

Age Standardised Mortality Rates per 100,000 

Lung Cancer  

Males 41.1a 42 54 

Females 33.5a 33 36 

Ischemic Heart Diseases 

Males 92.1b 99.7b 117.0b 

Females 41.0b 51.0b 59.2b 

Prevalence of Disease (% of population) 

Asthma 

Males 6.6c 5.8 6.8 

Females 12.3c 9.8 9.4 

Chronic Obstructive Pulmonary Disease 

Males 2.4c 3.3 3.8 

Females 3.9c 4.9 4.6 

Hypertension 

Males 13.2c 16.0 17.1 

Females 20.2c 16.6 17.6 

Prevalence of Smoking (% of population) 

Males 6.4c 15.6 23.1 

Females 10.4c 13.3 17.5 
Source:  Statistics Canada 2012, and 2013a,b, Canadian Cancer Society 2013. 

a 2005-2007. 
b 2008. 
c 2011-2012. 
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Table 9.1-7 Rates of Select Health Conditions for Select Washington Counties 
and Washington State, U.S.A. 

Counties Whatcom San Juan 
Islands Clallam 

Washington 
State 

Department 
of Health 

Population (2008-2012) 200,830 15,793 71,332 6,718,123 

Health Indicator 

Age Standardised Incidence Rates per 100,000 

Lung and Bronchus Cancer (2008 to 2012) 61.2 34.4 71.8 62.1 

Age Standardised Mortality Rates per 100,000 

Lung and Bronchus Cancer (2008 to 2012) 40.4 23.8 50.3 46.0 

Ischemic Heart Disease (2012)  37.6 -- 38.4 34.7 

Major Cardiovascular Disease (2012) 193.2 123.3 184.8 189.6 

Chronic Obstructive Pulmonary Disease -- -- -- -- 

Prevalence of Disease (% of population) 

Asthma (2008-2010)  7.0 13.0 9.0 9.0 

Prevalence of Smoking (% of population) 

Smoking (2008-2010) 13.0 12.0 21.0 15.0 
Source:  Washington State Cancer Registry 2013, Washington State Department of Health 2012. 

Existing Air Emissions in Relation to Air Quality Standards 

Emissions from marine shipping are a potential source of chemicals of concern to human 

health (Table 9.1-8). 

Table 9.1-8 Contaminants of Potential Concern to Human Health from Marine 
Shipping Emissions 

Chemical Group Chemical Constituent 

Criteria Air Contaminants (CACs) Carbon monoxide (CO); particulate Matter (PM2.5, 
PM10); nitrogen dioxide (NO2); sulphur dioxide (SO2) 

Polycyclic Aromatic Hydrocarbons (PAHs) Benzo[a]pyrene (B[a]P) 

Volatile Organic Compounds (VOCs) Acetaldehyde; Acrolein; Benzene; 1,3 Butadiene; 
Formaldehyde 

Marine shipping emissions are mainly gaseous chemicals (CO, NO2, SO2) and particulates 

(particulate matter (PM) and diesel particulate matter (DPM)) that are not considered to be 

a concern for exposure pathways other than the direct inhalation of air. These chemicals 

primarily occur in air and their exposure limits are based on effects resulting from direct 

contact with the respiratory system following inhalation exposure. PAHs and VOCs are 

emitted in lesser quantities than the CACs. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.1-17 

RBT2 EIS Section 9.2.4 presents the selection process for identifying applicable air quality 

criteria for CACs and VOCs. As a conservative measure, the most stringent 

objectives/standards from federal and provincial objectives/standards are used in this 

assessment. The Metro Vancouver Ambient Air Quality Objectives (MV AAQO) are generally 

more stringent than the federal/provincial objectives/standards and are also presented for 

comparison. The existing set of National Ambient Air Quality Objectives (NAAQO), Canada 

Wide Standards for air quality (CWSaq), B.C. Ambient Air Quality Objectives (AAQO), 

and MV AAQO for CACs are listed in Table 9.1-9. With the exception of formaldehyde 

(Table 9.1-10), there are no federal, provincial, or regional ambient air quality criteria for 

VOCs. 
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Table 9.1-9 Air Quality Criteria for Criteria Air Contaminants 

CAC 
Average 
Period 

Study 
Criteria 

(µg/m3)a 

Air Quality Criteria (µg/m3) 

NAAQOa 
CWS CAAQS 

B.C. AAQO MV 
AAQO 

MDLa MALa Level A  Level B  Level C AQO / 
Goal IAAQOp  

CO 
1-hour (h) 14,300 15,000 35,000 - - 14,300 28,000 35,000 -  30,000 

8-h 5,500 6,000 15,000 - - 5,500 11,000 14,300 -  10,000 

NO2 

1-h 188 - 400 - 

- 

188n 188q 200 

24-h 200 - 200 -   - 

1-year (y)b 60 60 100 -   40 

SO2 

1-h 196 450 900 - 

- 

196.5n - 200r 196.5 

24-h 150 150 300 - 160 260 360 -  125 

1-yb 25 30 60 - 25 50 80 -  30 

O3
o 

1-h 100 100 160 - - see NAAQOc  160 

8-h 121.6 - - 127.6d 123.5e / 121.6f 123g  126 

24-h 30h 30 50 - - 
see NAAQOc 

 - 

1-yb 30 - 30 - -  - 

PM 
24-h 120 - 120 - - see 

NAAQOc 200 260 -  - 

1-yb 60 60 70 - - 60 70 75 -  - 

PM10
i 

24-h 50 - - - - - - - 50  50 

1-yb 20 - - - - - - - -  20 

PM2.5 
24–h 25 - - 30j 28e / 27f - - - 25  25 

1-yb 6 - - - 10.0k / 8.8l - - - 8 / 6m  8 / 6m 
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Notes: 
a µg/m3 = micrograms per cubic metre; MDL = maximum desirable level; MAL = maximum acceptable level. 
b Arithmetic mean. 
c B.C. AAQO cite these NAAQO criteria as applicable to B.C. criteria. 
d Based on the 4th highest measurement annually averaged over 3 consecutive years (Canadian Council of Ministers of the Environment 

(CCME) 2000 and CCME 2005). 
e Effective 2015; 3-y average of the annual 98th percentile of the daily 24-h average concentrations for PM2.5 and 3-y average of the annual 

4th highest daily maximum 8-h average for O3 concentrations. 
f Effective 2020; 3-y average of the annual 98th percentile of the daily 24-h average concentrations for PM2.5 and 3-y average of the annual 4th 

highest daily maximum 8-h average for O3 concentrations. 
g Annual average value, averaged over three consecutive years. 
h Baseline O3 levels in Pacific regions of Canada have been reported by Environment Canada as being 19 parts per billion (ppb) (+10 ppb), or 

38 µg/m3 (+20 µg/m3). Source: http://www.ec.gc.ca/Air/default.asp?lang=En&n=72F82C27-1&offset=5&toc=show#toc5-7. 
i Inhalable particulate matter. 
j Based on 98th percentile ambient measurement annually, averaged over 3 consecutive years (CCME 2000 and CCME 2005). 
k Effective 2015; 3-y average of the annual average concentrations. 
l Effective 2020; 3-y average of the annual average concentrations. 
m Planning goal - 6 µg/m3. 
n B.C. Ministry of Environment, October 24, 2014. Guidance on Application of Provincial Interim Air Quality Objectives for NO2 and SO2. 
o Ground-level ozone. 
p Interim AAQO as issued by B.C. Ministry of Environment December 22, 2014. 
q Based on 98th percentile over one year. 
r Based on 98th percentile over one year. 
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Table 9.1-10 Air Quality Criteria for Volatile Organic Compounds 

VOC Averaging Period Study Criteria 
(µg/m3) 

Air Quality Criteria 
(µg/m3) 

B.C. AAQO 

Formaldehyde 1-h 60 60 

Existing annual emissions of contaminants of potential concern (COPC) associated with 

marine shipping in the LAA are presented in Section 7.1.4.5 Air Quality, Existing 

Conditions – Annual Emissions of Gaseous and Particulate Compounds, 

Greenhouse Gases, and Black Carbon, Tables 7.1-6 to 7.1-8. The estimated existing 

concentrations (µg/m3) of COPC at various distances from transiting ships in the shipping 

lanes within the LAA are summarised in a series of figures in Section 7.1.4.6 Air Quality, 

Existing Conditions – Estimated Concentrations of Gaseous and Particulate 

Compounds at Various Distances from the Shipping Route. However, none of the 

estimated existing concentrations of COPC are above the applicable air quality 

objectives/standards (presented above) within the LAA beyond one kilometre on either side 

of the centre of the shipping lane. 

9.1.4.3 Existing Conditions Related to Contamination in Edible Marine 
Resources 

Indirect human exposure to contamination can also occur through the uptake of 

contaminants in marine resources (e.g., shellfish, finfish), which are then harvested through 

commercial, recreational, or Aboriginal fisheries, and consumed.  

Existing conditions related to shellfish contamination are described in the context of marine 

water quality (Section 7.3) as an indicator for or mechanism of shellfish contamination, as 

well as any known areas of shellfish contamination. For information on existing conditions of 

shellfish and finfish in the MSA and their commercial and recreational use, refer to Section 

8.1 Marine Fish and Fish Habitat, Section 9.2 Marine Commercial Use, and Section 

9.3 Outdoor Recreation. 

As discussed in Section 10.5.9.3 Potential Accidents or Malfunctions, Human Health, 

existing levels of petroleum hydrocarbons in the marine environment (water, sediment, and 

edible marine resources) of the MSA are generally lower than concentrations of concern for 

human health effects. As such, any minor operational fuel release from existing ships in 

transit do not currently result in contaminant uptake into shellfish and finfish tissues at 
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concentrations of concern for human consumption. This assumption is grounded in the 

following: (i) an understanding of the existing concentrations of PAHs and other petroleum-

based constituents in shellfish and finfish in areas outside of small, closed embayments that 

experience routine ship traffic (e.g., Burrard Inlet or Victoria Harbour); and (ii) an 

understanding of contaminant uptake (from surrounding water and/or sediment or diet) and 

elimination pathways in marine shellfish and finfish. In particular, neither aromatic2 nor 

aliphatic3 hydrocarbons tend to bioaccumulate in the tissues of marine edible resources. 

Rather, the ability of these organisms to metabolise hydrocarbons and eliminate them from 

their bodies means that these hydrocarbons tend to be less concentrated in the tissues of 

edible marine resources than in their surrounding environment (water and/or sediment). 

There is a possibility of edible shellfish or finfish tissue concentrations to occur at levels of 

toxicological concern for human consumers, but only if the shellfish or finfish species were 

exposed to very high environmental concentrations—much higher than occur under the 

existing conditions within or near the marine shipping lanes.  

There are no existing Fisheries and Oceans Canada (DFO) Emergency Contamination 

Closures in the MSA for fuel spills. Although outside of the MSA, a recent (April 9, 2015) 

bunker C fuel oil spill from the bulk grain carrier cargo ship M/V Marathassa led to the 

precautionary closure of recreational shellfish and groundfish fisheries in Subareas 28-6 to 

28-9 on April 14, 2015. The volume of fuel oil spilled was considered minimal (considerably 

less than 5 m3), and, following spill response measures, there was no indication of any 

impact to public health (DFO 2015a). On May 14, 2015 (within one month of the spill), the 

areas were re-opened to recreational fisheries for crab, prawn, and groundfish species. The 

annual sanitary contamination closure on bivalve shellfish remains. 

Other sources of contamination in edible marine resources (especially edible bivalves) can 

include non-point sources (e.g., sanitary and stormwater outfalls), point sources from local 

urbanisation/industrial activities, and biotoxins (e.g., paralytic shellfish poison, amnesic 

shellfish poison, diarrhetic shellfish poison). DFO manages shellfish contamination 

closures—which are routinely updated—in the Pacific Region Fisheries Management Areas. 

Closures are based on concerns about bivalve shellfish biotoxins such as those responsible 

for paralytic shellfish poisoning, human pathogen uptake into shellfish, or presence of 

                                           
2  Aromatic hydrocarbon – A category of hydrocarbon in which carbon atoms form planar ring systems, and a 

component of fuel oils. 
3  Aliphatic hydrocarbon – A category of hydrocarbon in which carbon atoms that form open chains, and a 

component of fuel oils. 
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chemical contaminants such as dioxins/furans in local stocks of shellfish. Depending on the 

driver, such closures can be of short duration as an “emergency closure” (i.e., following an 

accidental contaminant release to the estuarine/marine environment), seasonal (e.g., in the 

case of red tide closures), year round, or permanent. Such closures may prohibit the 

harvesting of shellfish for recreational purposes, commercial purposes, or both.  

There are currently no temporary emergency shellfish closures within the MSA. Some areas 

of Canadian fisheries waters of the Pacific Ocean are permanently closed by DFO to bivalve 

harvesting, including within a 300 m radius around industrial, municipal, and sewage 

treatment plant outfall discharges, and within a 125 m radius of any marina or ferry wharf, 

and within any sub-area of Fisheries Management Area 29 (DFO 2015b). 

In U.S. waters of the MSA, Washington State Department of Health, Office of Shellfish and 

Water Protection maintains annual closures of all ocean beaches to the recreational harvest 

of bivalve shellfish between April 1 and October 31 (Washington State Department of Health 

2015), as a general measure to protect against amnesic and paralytic shellfish poisoning. 

Some areas within the MSA exhibit levels of anthropogenic contaminants in sediment and 

water that are much higher than the general regional background levels; for example, the 

major portion of the seabed in Victoria and Esquimalt Harbours, within Segment B of the 

MSA, due to historical industrial use and urban stormwater discharges. Local marine 

shellfish and finfish resources in these areas exhibit correspondingly higher concentrations 

of various contaminants of concern. As such, DFO has posted dioxin contamination 

consumption limits for crab hepatopancreas harvested in waters of Victoria Harbour, and for 

several species of shellfish harvested in Esquimalt Harbour (DFO 2015c). Similarly, some 

smaller harbours, such as Burgoyne Bay on Salt Spring Island, and Maple Bay, Segment B, 

also have localised dioxin contamination with a crab hepatopancreas consumption limits 

(DFO 2015d). 

9.1.4.4 Existing Conditions Related to Exposure to Noise 

The description of existing conditions for health associated with noise exposure includes a 

summary of thresholds used to define health effects related to noise. In addition, the 

description presents a summary of existing conditions for health indicators of annoyance, 

sleep disturbance, and speech interference, as influenced by the existing noise conditions. 
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Thresholds for Health Effects Related to Noise 

There are no formally adopted standards, or federal or provincial guidance, to assess 

acceptable community noise levels. Nonetheless, Health Canada and other health authorities 

routinely consider 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. For a description of the thresholds used to define health effects 

related to noise, see RBT2 EIS Section 27.5.3.1. 

Existing Health Conditions Related to Noise 

The description of existing conditions with regard to exposure to noise draws on information 

in Section 7.4.4 Atmospheric Noise, Existing Conditions. The following summary of 

existing conditions is based on estimated ambient noise levels.  

The existing outdoor ambient noise levels, presented in A-weighted decibels (dBA), on the 

shoreline adjacent to the shipping lanes are presented in Table 9.1-11. Existing levels 

within marine areas of the noise LSA are expected to be similar to, if not lower than, those 

presented in Table 9.1-11. Noise from existing transiting vessels in the shipping lanes is 

not considered to be loud enough, nor present long enough, to be a strong contributor to 

the existing acoustic environment. 

Table 9.1-11 Summary of Existing Conditions for Ambient Noise Levels in the 
Local Assessment Area 

Time of Day Equivalent Sound Level (dBA) 

Daytime (7 am to 10 pm) 45 

Nighttime (10 pm to 7 am) 35 

The %HA residents within the noise LSA can be predicted from a Schultz curve, which plots 

the %HA against transportation noise exposure (Schultz 1978). The existing average 

daytime noise level or Equivalent Sound Level (Leq) of 45 dBA equates to a %HA of less than 

10% for both the original Schultz curve and more current modified curves (Schultz 1978, 

Fidell 2003, Committee on Technology for a Quieter America 2010).  
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The existing daytime Leq is also below the outdoor threshold for the ability to maintain 

adequate speech comprehension (55 dBA). The indoor threshold for sleep disturbance is 

30 dBA, and an equivalent outdoor nighttime noise threshold for sleep disturbance is 

45 dBA, assuming a 15 dBA decrease in noise across the walls of a house with partially 

opened windows. The existing noise environment, therefore, is not likely to negatively affect 

the quality of sleep of residents within the LSA.  

9.1.5 Potential Interactions and Effects 

This section considers the interactions of marine shipping resulting from the Project 

with human health. Potential effects associated with identified activity-human health 

interactions are presented in Table 9.1-12. Potential effect ratings and a preliminary 

evaluation of the potential effects on human health associated with these interactions is also 

provided, to focus the assessment on those interactions of greatest importance. Those 

potential effects anticipated to be negligible are described in Section 9.1.5.1, and are not 

carried forward in the assessment. As noted previously, potential effects on human health 

from potential accidents or malfunctions are described in Section 10.5.9 Potential 

Accidents or Malfunctions, Human Health. 

Table 9.1-12 Human Health and Marine Shipping Activity Interactions  

Activity/Event 
Interaction 

(Y/N) 
Potential Effect Description and Rationale 

Vessel Transit 

Y 

Potential adverse health effects related to air quality: 
Effects are considered negligible, since predicted airborne 
concentrations from both the existing and incremental marine 
vessel traffic in the MSA are and will continue to be lower than 
the AAQO.  

Y 

Potential adverse effects related to indirect exposure to 
contaminants in edible marine resources: Effects are 
considered negligible, because low incremental airborne 
emissions of particulate matter in the MSA would not result in 
measurable increases in seawater or sediment concentrations of 
PAHs or other air toxics from ship emissions. This in turn means 
that there is no appreciable incremental uptake in marine edible 
resources, and no concern for human consumption. 

Y 

Potential adverse health effects related to noise: Effects are 
considered negligible. Increase of vessel traffic will occur; 
however, the expected changes in future noise as a result of 
marine shipping associated with the Project will be below a 
threshold of change that is perceivable by humans.  
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9.1.5.1 Negligible Effects 

Negligible potential effects are those effects before mitigation that are so small that they are 

not detectable or measurable and are not anticipated to affect human health or human 

health sub-components. This section presents the rationale used to determine marine 

shipping-related negligible effects to air quality and noise from vessel transiting. 

Negligible Effects Related to Air Quality 

Due to the full implementation of the North American Emission Control Area in 2015, 

estimated NO2, SO2, and PM2.5 concentrations are expected to decline from existing 

conditions to future conditions with marine shipping associated with the Project. Therefore, 

airborne concentrations for contaminants of potential concern from the increase in 

emissions from marine shipping associated with the Project are expected to remain below 

the ambient air quality standards and objectives identified in Table 9.1-9.  

This analysis and conclusion applies to both Aboriginal and non-Aboriginal individuals and 

communities. 

Negligible Effects Related to Indirect Exposure to Contaminants in Edible Marine 
Resources 

There is some potential for deposition of particulates (and therefore contaminants), from 

an increase in air emissions due to marine shipping associated with the Project, into 

habitats of marine edible resources. However, existing levels of contaminants in edible 

marine resources within the MSA are below thresholds for concern to human health 

(see Section 9.1.4.3) and low incremental emissions of contaminants of potential concern 

and particulate matter are expected. Therefore, the uptake of contaminants in shellfish and 

finfish from an increase in marine shipping associated with the Project is expected to be 

negligible. As such, adverse health effects from human consumption of these resources are 

not expected as a result of an increase in marine shipping associated with the Project. 

This analysis and conclusion applies to both Aboriginal and non-Aboriginal individuals and 

communities. 

Negligible Effects Related to Noise 

Predictive modelling of noise transmission for incremental ship traffic associated with the 

Project demonstrates that marine shipping-related changes in noise exposures are expected 

to be so small that they would be below human thresholds of perceptible change. According 
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to Scharine et al. (2011), the differential threshold for sound intensity—the smallest change 

in sound intensity level that is required to notice the change in sound loudness—is typically 

in the range of 0.5 to 1.9 decibels (dB) across a wide range of intensities that are more than 

20 dB higher than the hearing threshold, and “reaches up to about 3 dB for natural sounds 

listened to in the natural environment.” The maximum predicted increase relative to existing 

conditions in the annual average daytime or nighttime noise levels as a result of an increase 

of 9% to 12% in Project associated cargo ship traffic in the shipping lanes is 0.4 to 

0.5 dBA (see Table 7.4-4).  

Because shipping lanes are generally quite far away from locations where humans may be 

resident, or otherwise spend extended time periods, and because existing shipping-related 

noise is experienced as transient noise from a stationary location (as the ships pass by), the 

ship-related noise exposures experienced by humans are expected to be low and below the 

energies that may result in increased rates of feeling highly annoyed in a residential setting 

or similar area of extended visit or relative solitude.  

Future container ship traffic associated with the Project is expected to result in noise levels 

above the threshold for sleep disturbance (60 dBA outdoors based on maximum noise 

levels: Lmax) within approximately 175 m of a passing container ship. The areas where sleep 

is expected to occur, however, are expected to be located at farther than 175 m from the 

pass-by.  

60 dBA Lmax is also a reasonable threshold for speech interference or similar aspects of 

cognitive or communications disturbance, which are predicted to occur only within 175 m of 

passing ships. The noise levels that may be potentially experienced by humans within this 

distance (i.e., for those who are at the time on the water in a commercial or recreational 

vessel) would be transient (lasting from 10 to 25 seconds) and the overall effects on health 

and well-being are expected to be negligible. As such, adverse health effects related to 

noise are not expected as a result of an increase in marine shipping associated with the 

Project. 

The above-documented conclusions regarding negligible effects in relation to exposure to 

airborne contaminants or noise apply equally to Aboriginal and non-Aboriginal people within 

the MSA. The potential for an individual or community to experience exposures to either 

incremental noise or incremental air quality changes from additional shipping activities is 

very closely related to the proximity to the source over extended periods of time 

commensurate with chronic versus acute exposure periods. The uses of land and sea, and 

location of specific communities are not expected to result in exposures that approach or 
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exceed recognised thresholds for health effects for either Aboriginals or the populace within 

the MSA in general. 

This analysis and conclusion applies to both Aboriginal and non-Aboriginal individuals and 

communities. 

9.1.5.2 Summary of Potential Transboundary Effects 

Effects to human health are expected to be similar in U.S. and Canadian areas of the LAA, 

given the similar types of marine shipping activities in Washington State and B.C. as well as 

the overall similarities in coastal communities and human uses of the foreshore and marine 

environments.  

9.1.6 Suggested Mitigation Measures 

No mitigation measures are suggested for human health given that the potential effects on 

human health from routine marine shipping associated with the Project are rated as 

negligible. 

9.1.7 Residual Effects Assessment and Significance Determination 

As described previously in Section 9.1.5.1, no measurable residual effects on human 

health from Project-associated vessel transit are expected. 

9.1.8 Cumulative Effects Assessment 

The potential effects of vessel transit activities of routine marine shipping associated with 

the Project on human health are expected to be negligible. As such, a cumulative effects 

assessment for human health was not undertaken.  

Nonetheless, the air quality assessment includes an evaluation of the cumulative effects 

case, based both on cumulative emissions of increases in shipping within the MSA to date, 

and future cumulative changes (Section 7.1 Air Quality). The combined air emissions 

from additional ships associated with RBT2 and from other future reasonably foreseeable 

projects with implications for marine shipping, when added to estimates of existing airborne 

concentrations of CACs, will not result in an exceedance of relevant ambient air quality 

objectives for human health protection.  

Similarly, the combined increases in noise levels resulting from Project-associated marine 

shipping, and other certain and reasonably foreseeable projects and activities 

(approximately 1 dBA) are expected to be below the threshold of perception and these 

changes are not predicted to result in a measurable effect on human health (Section 7.4 
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Atmospheric Noise). Cumulative changes in noise are not predicted to result in a 

measurable increase in the perception of ship-related noise, nor any effects on 

human health. 

9.1.9 Summary of Assessment  

The potential effects of vessel transit activities of routine marine shipping associated with 

the Project on human health are expected to be negligible. 

9.1.10 Follow-up Program 

As routine marine shipping associated with the Project is not expected to result in any 

measurable change in human health, no specific follow-up measures are suggested in 

relation to marine shipping associated with the Project. 
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9.2 MARINE COMMERCIAL USE  

This section provides a description of the main marine commercial use activities and 

geographical areas where these activities occur in the Marine Shipping Area (MSA), with a 

focus on the shipping lanes from PMV’s jurisdiction out to the 12 nautical mile (nm) limit of 

Canada’s territorial sea.  

As well, in this section, assessment findings are presented for the marine commercial use 

valued component (VC). Potential effects on marine commercial use from potential 

accidents or malfunctions are described in Section 10.5.10 Potential Accidents or 

Malfunctions, Marine Commercial Use. 

This assessment is consistent in regard to VC-specific information and assessment 

requirements identified in the Updated EIS Guidelines sections 17.1.1 and 17.3.2. 

9.2.1 Component Overview 

Marine commercial use applicable to this assessment is defined as use of marine waters, 

shorelines, and marine resources in order to generate revenue. Marine commercial use 

was selected as a VC for the Marine Shipping Supplemental Report as the waters where 

RBT2-associated shipping would occur support marine fish and seafood harvesting for 

commercial purposes, guided sport fishing, marine-based tourism (including shore-based 

activities), and marine transportation. The assessment focuses on the individual and groups 

of marine commercial users (i.e., receptors) that could potentially interact with marine 

shipping associated with the Project. The potential effect on commercial use activity 

(e.g., commercial marine tourism, commercial fish and seafood harvesting) is considered 

where relevant. 

The four sub-components chosen to structure and streamline the assessment are 

consistent with the sub-components used in Section 21.0 of the RBT2 EIS, and are 

presented in Table 9.2-1 along with the rationale for their selection. Additional rationale for 

their selection (pertaining to potential accidents or malfunctions) is provided in 

Section 10.5.10.1 Potential Accidents or Malfunctions, Marine Commercial Use, 

Component Overview. 
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Table 9.2-1 Sub-components for Marine Commercial Use 

Sub-component Representative of Rationale for Selection 

Marine fish and 
seafood harvesting  

• Commercial fishing and 
seafood harvesting 
from boats and 
undertaken by 
commercial fishers and 
seafood harvesters 

• Aquaculture operations  

Commercial fishers and seafood harvesters may 
undertake harvesting of fish and seafood within 
and adjacent to shipping lanes and transit 
shipping lanes to access fishing areas. Project-
associated shipping may displace commercial 
marine fish and seafood harvesters, affect access 
to areas of use, and affect the availability of fish 
and seafood for harvesting by commercial fishers 
and seafood harvesters. 

Guided sport 
fishing 

• Guided sport fishing 
from boats and 
undertaken by guides 
and their clients 

Sport fishing guides and their clients may 
undertake harvesting of fish and seafood within 
and adjacent to shipping lanes and transit 
shipping lanes to access fishing areas. Project-
associated shipping may displace guided sport 
fishing, affect access to areas of use, affect the 
availability of fish and seafood to guided sport 
fishers, and affect the environmental setting of 
guided sport fishing. 

Marine-based 
tourism 

• Whale watching tours 
and other marine-
based eco-tours 
undertaken by 
companies and their 
clients 

• Commercial shore-
based activities 
undertaken by tourism 
operators and their 
clients (for example, 
renting cottages and 
resort accommodation) 

 Whale watching and other eco-tour vessels with 
guides and clients may view whales and other 
marine mammals and marine birds within and 
adjacent to shipping lanes and transit shipping 
lanes to access marine mammal and coastal bird 
viewing areas. Project-associated shipping may 
displace marine-based tourism activities, affect 
access to areas of use, affect the presence of 
marine mammals, and affect the environmental 
setting of marine-based tourism.  

Marine 
transportation 

• Cargo and container 
ships, tankers, tugs, 
and passenger ferries  

Project-associated shipping would use shipping 
lanes in the MSA. Project-associated shipping may 
interfere with existing marine transport activities 
carried out by a range of commercial vessels 
manned by crews and sometimes carrying 
passengers. 

Indicators are measurable parameters and provide a means of determining a change to a 

VC from Project-associated shipping. The indicators chosen for marine commercial use and 

the rationale for their selection are presented in Table 9.2-2. Additional rationale for 

their selection (pertaining to potential accidents or malfunctions) is provided in 

Section 10.5.10.1 Potential Accidents or Malfunctions, Marine Commercial Use, 

Component Overview. Indicators for this assessment are consistent with those used in 

Section 21.0 of the RBT2 EIS, but a few modifications have been made to reflect the 

broader study area and focus on effects generated by RBT2-associated shipping movements 
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(such as the addition of the indicator ‘commercial transport vessel routes and movements’). 

Environmental conditions focused on changes in noise as a key aspect of the environmental 

setting relevant to the guided sport fishing and marine-based tourism sub-components. 

Table 9.2-2 Indicators for Marine Commercial Use 

Indicator Rationale for Selection 

Marine fish and seafood harvest 
volumes and revenues and 
marine-based tourism visits and 
revenues 

Quantitative parameters that indicate potential commercial 
effects on marine fish and seafood harvesting enterprises and 
on marine-based tourism businesses, including whale 
watching tour operators. 

Marine fish and seafood harvesting 
areas and marine-based tourism 
areas  

Quantitative parameters that indicate potential displacement 
from areas used by marine fish and seafood harvesting 
enterprises and marine-based tourism businesses, with a 
focus on whale watching, which could result in effects on 
activities, harvest, and revenues.  

Access to marine fish and seafood 
harvesting areas and marine-
based tourism areas 

Qualitative parameter that indicates potential displacement 
from marine corridors used to access marine commercial use 
areas, or interference with navigation, which could result in 
effects on activities, harvest, and revenues. 

Marine fish and seafood availability 
Quantitative parameter that indicates potential change in 
availability of commercially targeted marine fish and seafood, 
which could affect activities, harvest, and revenues. 

Presence of marine mammals 
Quantitative parameter that affects whale sighting success 
rate of whale watching operators, a change that could result in 
effects on activities and revenues. 

Environmental setting 

Quantitative parameter that indicates potential change in key 
aspects of the environmental setting (e.g., noise from vessel 
transit), which could affect marine-based tourism activity, and 
ultimately business revenues. 

Commercial transport vessel 
routes and movements  

Quantitative parameters that indicate potential displacement 
from areas used by marine transportation operators, which 
could result in effects on activities and revenues.  

9.2.2 Assessment Boundaries 

The boundaries used in the assessment are described below, including temporal, spatial, 

administrative, and technical boundaries.  

9.2.2.1 Temporal and Spatial Boundaries 

The temporal boundaries for the assessment are as described in Section 6.2.2 Temporal 

Boundaries. Existing conditions generally reflect the year 2012 based on available data 

(with some data sets reflecting earlier or later years), while the assessment of effects of 

increased vessel traffic associated with the Project is based on predicted activities in the 

year 2030, which is deemed to be representative of the RBT2 operation phase.  
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The spatial boundaries for this assessment are summarised in Table 9.2-3 below and 

shown in Figures 9.2-1, 9.2-2, and 9.2-3. Marine Shipping Area segments applicable to 

the spatial boundaries (as outlined in Figure 4-1) are reflected in Figures 9.2-1, 9.2-2, 

and 9.2-3. 

The local assessment area (LAA) was selected to conservatively define an area within which 

Project-associated shipping has the potential to affect marine commercial use sub-

components. The regional assessment area (RAA) was established to provide a regional 

context for the assessment of effects from Project-associated shipping. 

Table 9.2-3 Spatial Boundary Definitions for Marine Commercial Use 

Spatial Boundary Description of Assessment Area 

Marine Fish and Seafood Harvesting 

Local assessment 
area 

For effects on fish and seafood resource availability, the LAA is the MSA, as 
outlined in Section 4.1 Marine Shipping Area. 
For effects on area use displacement, access to areas of use, environmental 
setting, and vessel and gear damage1, the LAA is also the MSA but the focus 
of the assessment is on the inbound and outbound shipping lanes used by 
RBT2-associated vessels within the MSA (Segments A, B, C, and D) and a 
2 km buffer extending from Project-associated shipping routes. 

Regional 
assessment area Same as LAA. 

Guided Sport Fishing 

Local assessment 
area 

For effects on fish and seafood resource availability and presence, the LAA is 
the MSA, as outlined in Section 4.1 Marine Shipping Area. 
For effects on area use displacement, access to areas of use, environmental 
setting, and vessel and gear damage, the LAA is also the MSA but the focus 
of the assessment is on the inbound and outbound shipping lanes used by 
RBT2-associated vessels within the MSA (Segments A, B, C, and D) and a 
2 km buffer extending from Project-associated shipping routes. 

Regional 
assessment area Same as LAA. 

                                           
1  Vessel and gear damage is an additional indicator selected to support the assessment of potential effects 

on marine commercial use of accidents or malfunctions. The rationale for its selection is provided in 
Section 10.5.10.1 Potential Accidents or Malfunctions, Marine Commercial Use, Component 
Overview. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.2-5  

Spatial Boundary Description of Assessment Area 

Marine-based Tourism 

Local assessment 
area 

For effects on marine mammal presence, the LAA is the large portion of the 
Salish Sea where marine shipping associated with the Project could 
potentially result in effects to marine mammals. The LAA includes Segments 
A to G in the MSA, the Canadian and U.S. southern resident killer whale 
(SRKW) critical habitat, excluding Puget Sound, and portions of North Pacific 
humpback whale critical habitat. This includes the southern Strait of Georgia 
to the western end of Juan de Fuca Strait, extending 4.2 km west of the 
12 nm territorial sea limit. The 4.2 km extension represents the limit of 
potential behavioural effects for marine mammals in response to 
underwater noise within the MSA. 
For effects on area use displacement, access to areas of use, environmental 
setting, and vessel and gear damage, the LAA is also as described above 
but the focus is on the inbound and outbound shipping lanes used by RBT2-
associated vessels within the MSA (Segments A, B, C, and D) and a 2 km 
buffer extending from Project-associated shipping routes. 

Regional 
assessment area Same as LAA. 

Marine Transportation 

Local assessment 
area 

The inbound and outbound shipping lanes used by RBT2-associated shipping 
within the MSA (Segments A, B, C, and D) and a 2 km buffer extending 
from Project-associated shipping routes. 

Regional 
assessment area MSA, as outlined in Section 4.1 Marine Shipping Area. 

9.2.2.2 Administrative and Technical Boundaries 

Secondary sources of information have been relied upon to inform the characterisation of 

existing conditions and the assessment of incremental changes arising from Project-

associated shipping. The study areas, reporting structures, and other features of existing 

marine commercial use data and information may not align with the needs of this 

assessment, which can limit the effectiveness of the secondary source data and information 

in determining existing conditions and assessing effects of marine shipping associated with 

the Project. 

For example, the reporting structures for the commercial harvest and vessel activity data of 

Fisheries and Oceans Canada (DFO) present certain limitations for analysing fish and 

seafood activity within the marine fish and seafood harvesting and guided sport fishing LAAs 

and RAAs. DFO commercial harvesting data are reported at the Pacific Fishery Management 

Area (PFMA) and the subarea level. The PFMAs are relatively large; the commercial fishing 

and seafood harvesting and guided sports fishing LAAs overlap with PFMAs 17, 18, 19, 20, 

21, 29, and 121, and data reported at this level have limits for interpreting existing 

conditions. In addition, the PFMA boundaries do not conform to the boundaries of the LAA, 
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which also presents limitations in interpreting existing conditions. PFMA 29 overlaps with the 

southern Strait of Georgia, but is largely outside of the LAA. Haro Strait and the Gulf Islands 

are overlapped by PFMAs 17, 18, and 19, but PFMA 17 is predominately outside the LAAs. 

Similarly, Juan de Fuca Strait is overlapped by PFMAs 20, 21, and 121, but PFMA 121 

overlaps the entrance and is mostly outside of the LAA. Data for PFMA 29 has not been 

included in this assessment as it has been covered in Section 21.0 of the RBT2 EIS. 

Information on subarea overlap with the study areas is available in Appendix 9.2-A  and is 

presented in Figure 9.2-4. For further discussion of the limitations of DFO commercial and 

guided sport fishing and seafood harvest data, please refer to Section 21.0 of the RBT2 EIS.  

Aboriginal groups from across the B.C. coast hold licences that permit them to commercially 

harvest in the LAA, although some of the licences eligible for the LAA are managed on a 

coast-wide basis and can be used anywhere in B.C. coastal waters. The assessment of 

Project-associated shipping on Aboriginal commercial fishing focused on available 

commercial fishing data pertaining to Aboriginal groups identified in the Updated EIS 

Guidelines, as well as Musqueam First Nation and Tsleil-Waututh First Nation. Another 

consideration in the assessment’s reliance on secondary sources is that existing data and 

information on marine commercial uses by Aboriginal groups and persons are limited, 

including for the Aboriginal groups identified in the Updated EIS Guidelines, and for 

Musqueam First Nation and Tsleil-Waututh First Nation.  

9.2.3 Information Sources 

This assessment relied upon secondary sources of information to inform the characterisation 

of existing conditions and the assessment of incremental changes in marine commercial use 

from RBT2-associated shipping. Sources included the following: 

• Fisheries and Oceans Canada commercial logbook data, DFO Fisheries Management 
Plans, Transportation Safety Board’s marine investigation reports, DataBC, and user-
group websites; 

• Current and previous environmental assessments and their supporting documents, 
including Trans Mountain Expansion Project, Gateway Pacific Terminal (located at 
Cherry Point in Washington State), and the RBT2 EIS; and 

• National Energy Board Hearing Order OH-001-2014 Trans Mountain Pipeline 
ULC Trans Mountain Expansion Project oral hearing material, including 
Applications to Participate, Oral Aboriginal Traditional Evidence, and Notices of 
Motion (2014, 2015)2.  

                                           
2  Trans Mountain Expansion Project National Energy Board Hearing materials were reviewed to identify relevant 

existing conditions information pertaining to Aboriginal marine commercial use within the LAA and RAA. Where 
available, relevant information was reflected and considered in this assessment.    
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Aboriginal input informed the description of existing conditions for the marine commercial 

use assessment. Aboriginal traditional knowledge relevant to the assessment of marine 

commercial use was not available. 

9.2.4 Existing Conditions 

9.2.4.1 Overview of Marine Commercial Use in the Regional Assessment Area 

Information in this section provides contextual information at the RAA level 

(where applicable) and a description of marine commercial uses in the applicable LAA.  

The MSA has a long history of land-based development introducing stressors into the marine 

environment, which have resulted in modification of rivers, shorelines, and marshes, 

overharvesting of marine species, introduction of non-native and invasive species, and 

release of toxic chemicals and concentrated nutrients into marine waters. In recent decades, 

drivers of these changes include increasing urbanisation and presence of economic activities 

such as heavy industry, agriculture, and timber harvesting (U.S. Environmental Protection 

Agency 2006). Larger land-based industrial developments adjacent to the MSA in recent 

decades include Cherry Point Urban Growth Area, which was designated for industrial uses 

in 1970 and is the location of two oil refineries and an aluminum smelter (Whatcom County 

2013). Cherry Point is also the proposed site for the Gateway Pacific Terminal 

(Gateway Pacific Terminal EIS 2015). Anacortes has been home to two oil refineries since 

the 1950s and also includes Dakota Creek Industries, a shipbuilding and repair facility 

(Anacortes Chamber of Commerce n.d.). Heavy industry has also occurred in Esquimalt 

Harbour near Victoria, and has included saw mills and log booms, a graving dock, 

shipbuilding, and other manufacturing and industrial activities. The environmental risks 

resulting from contamination in this harbour are currently being managed by the 

Department of National Defense and Public Works and Government Services Canada, but 

the graving dock and other fleet maintenance facilities remain in use (Capital Regional 

District 2015). Fine-screened wastewater from Greater Victoria is discharged into Juan de 

Fuca Strait, with outfalls located at Macaulay and Clover Point. While wastewater from both 

outfalls meets the regulatory requirements of their Ministry of Environment permits, they do 

not currently meet Canadian government regulatory limits (Capital Regional District 2013). 

Efforts are currently underway to develop a new sewage treatment facility that will meet 

Canadian government requirements by 2020 (Capital Regional District n.d.). Longstanding 

forest industries have operated in southwest Vancouver Island, Gulf Islands, and the 

Olympic Peninsula areas. 
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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. 

Marine Fish and Seafood Harvesting 

High levels of commercial fishing and aquaculture activities occur in the south coastal 

waters of B.C. Fish and seafood abundance within the RAA has historically been influenced 

by factors such as fishing pressure and loss of habitat from anthropogenic activities 

(including logging and agriculture). In the case of edible bivalves, polluted runoff and 

uncontrolled sources of sewage and septic wastes have resulted in seafood harvesting 

closures due to contamination (Section 8.1 Marine Fish and Fish Habitat). DFO has 

imposed restrictions on commercial harvesting of crabs and shrimp in Esquimalt and Victoria 

harbours due to the uptake of dioxins and furans associated with historic pulp and sawmill 

activities. Productivity of Pacific salmon in the northeast Pacific Ocean has also been related 

to large- and local-scale environmental factors, such as the Pacific Decadal Oscillation, the 

Aleutian Low Pressure Index, and sea surface temperature variability (Section 8.1). 

On an as-needed basis, fishing vessels use the designated shipping lanes and most 

navigable channels in the RAA for transit and fishing. Location of fishing grounds, location of 

the home port, weather, and navigational hazards determine transit routes and areas 

harvested, including use of the shipping lanes for these purposes (TMX 2013a, Volume 8C 

TERMPOL 3.3, Section 3.0). Under the Collision Regulations3 of the Canada Shipping Act, 

2001, vessels of less than 20 m in length or vessels engaged in fishing are not to impede 

the passage of a power-driven vessel travelling within a shipping lane. The size of vessel 

used by commercial fishers varies by species and licence type. For example, the average 

groundfish trawl vessel is 64.4 feet in length, followed by shrimp trawl vessels at 41.9 feet, 

and crab harvesting vessels at 31 feet in length (Nelson 2013). 

Fisheries and Oceans Canada is responsible for regulating commercial fishing and seafood 

harvesting in B.C. tidal waters, while the Washington Department of Fish and Wildlife is 

responsible for commercial fishing and harvesting in U.S. waters. Although management of 

openings and closures is an important conservation tool for DFO, the timing of openings and 

closures varies substantially by species, fish and seafood availability, and conservation 

needs. For example, commercial Dungeness crab harvesting is typically open between June 

and November in Crab Management Area I. The openings for commercial salmon fishing are 

                                           
3  Refer to Schedule I, Part B, Rule 10(j) of the Collision Regulations.  
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often short, sometimes no more than 24 hours, and spaced over the characteristic seasonal 

migrations of the Pacific salmon species. These openings vary in duration and timing 

between years, and there are considerable overlaps in species timing, but in general the 

sockeye migration starts in late July and early August, followed by pink from mid-August to 

early September, coho in September, and chum in October. A summary of fishery openings 

in the MSA in 2012 is available in Appendix 9.2-B. As described in RBT2 EIS Section 21.0, 

DFO also has the authority to implement and enforce navigational closure areas that restrict 

fishing and seafood harvesting to help maintain vessel navigation safety.  

The LAA overlaps with multiple DFO-established and overseen fisheries management areas 

for which DFO has issued licences to harvest by fish or seafood species (and in some cases 

by harvesting gear as well). Depending on the fishery, periodic re-selection of different 

management areas by licence holders is allowed by DFO. The LAA overlaps with multiple 

management areas, including, but not limited to, four crab management areas (Area E, 

Area H, Area I, and Area J), four salmon management areas (Area B Seine, Area E Gill Net, 

Area G Troll, and Area H Troll), two rockfish areas (Outside and Inside Areas), and one red 

sea urchin area (Area S). Other fisheries, such as groundfish trawl, herring, and prawn and 

shrimp, are managed on a coast-wide basis. A summary of the number and type of licences 

by fishery management area that overlap the LAA is available in Appendix 9.2-C. 

Fisheries and Oceans Canada has jurisdiction regarding the regulation of the fish and 

shellfish aquaculture industries, excepting a few areas of B.C. government responsibility 

(licensing of marine plant cultivation; issuing tenures where operations take place on Crown 

land; issuing business licences under the B.C. Fisheries Act, and protecting the provincial 

public interest in sustainable aquaculture development) (Ministry of Agriculture n.d.).  

Aboriginal Marine Fish and Seafood Commercial Harvesting 

The RBT2 EIS includes overview information on Aboriginal commercial fisheries and seafood 

harvesting, and general information on Aboriginal commercial fishing and seafood 

harvesting activities occurring within the vicinity of Roberts Bank (refer to RBT2 EIS Section 

21.0). Aboriginal groups also have economic opportunity fisheries through their 

government-to-government treaties (in the case of Tsawwassen First Nation) and their 

comprehensive agreements with DFO. Information on the Tsawwassen Harvest Agreement 

is provided in Section 21.0 of the RBT2 EIS. Information from comprehensive fisheries 

agreements for other Aboriginal groups was unavailable.  
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Of the total commercial fish and shellfish licences eligible to be used in the LAA, 

approximately 15% are communal commercial licences held by Aboriginal groups and DFO 

as part of its Pacific Integrated Commercial Fisheries Initiative licence inventory. Communal 

commercial licences represent about 20% of all commercial licences4 eligible to harvest in 

the LAA (DFO 2015a) (see Appendix 9.2-C). In total, Aboriginal groups identified in 

Appendix 9.2-C hold over 150 communal commercial licences that could potentially be 

used in the LAA. Licences for roe herring gillnet account for the largest portion of these 

commercial communal licences (58), followed by prawn and shrimp by trap (19), salmon 

gillnet (16), halibut (13), and other (46). Although several roe herring gillnet licences are 

held by Aboriginal groups, this fishery does not occur commercially in the LAA (although 

herring special use and food and bait fisheries do occur) (TMX 2013b, Volume 8B, TR 8B-6, 

Section 4.0). Tsawout First Nation, Pauquachin First Nation, Tsartlip First Nation, Esquimalt 

Nation, Songhees First Nation, and Ka:’yu:’k’t’h’/Che:k’tles7et’h First Nations were not 

identified as holding communal commercial licences eligible to harvest in the LAA 

(DFO 2015a). Further information on communal commercial licenscs by Aboriginal group is 

available in Appendix 9.2-C. 

A number of Aboriginal groups collaborate in commercial fishing through the creation of 

fisheries societies. The following three societies were identified as potentially active in 

the MSA: 

• Hul’q’umi’num Fisheries Society includes Lyackson First Nation, Stz'uminus First 
Nation, Halalt First Nation, Penelakut Tribe, and Lake Cowichan First Nation 
(Hul’q’umi’num Fisheries Society, General Partnership & Limited Partnership 2013); 

• Salish Strait Seafoods Association includes Tsawout First Nation, Malahat First 
Nation, T'Sou-ke Nation, Scia’new (Beecher Bay) First Nation, and Snaw-naw-as 
(Nanoose) First Nation (Salish Strait Seafoods Ltd. 2015); and 

• Salish Seas Fisheries Society includes the Tsleil-Waututh First Nation, Musqueam 
First Nation, and Sliammon First Nation (Sliammon Development Corporation 2013). 

Some Aboriginal groups have indicated that members have been excluded from current 

commercial fisheries due to fewer returning fish, increasing costs, and restrictive 

administrative requirements (Firelight Group Research Cooperative and Lyackson First 

Nation 2014, Evidence from NEB TMX Review). Several Aboriginal groups have expressed 

interest in becoming more involved in commercial fish and shellfish harvesting activities. 

                                           
4 Reference is to licences for harvest of halibut, herring spawn on kelp, prawn and shrimp by trap, red sea 

urchin (Area S), rockfish (Inside Area), salmon gillnet (Area E), and salmon troll (Areas G and H). 
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For example, the Salish Seas Fisheries Society plans to purchase up to five salmon gillnet 

licences on the open market for harvesting in Area E and Area D (Tsleil-Waututh Nation 

Representatives 2014). The Salish Strait Seafoods Association has also begun to expand by 

acquiring licences and quota for geoduck, crab (two licences by 2015), prawn (two licences 

by 2016), red urchin, halibut/sablefish, and herring (King Trailmark Systems and Consulting 

2015, Evidence from NEB TMX Review).  

Commercial participation and longer term interest by Aboriginal groups in aquaculture 

activities and interests were also identified. Salish Strait Seafoods Association identified 

potential aquaculture locations near Saturna Island (King Trailmark Systems and Consulting 

2015, Evidence from NEB TMX Review). Stz’uminus First Nation reported harvesting 

250,000 pounds of clams under a provincial tenure and has plans to expand its aquaculture 

business into geoduck, sea urchins, sea cucumber, and oysters (Stz’uminus First Nation 

2015, Evidence from NEB TMX Review). Tsawwassen First Nation, Lyackson First Nation, 

and Pacheedaht First Nation have also expressed interest in pursuing aquaculture activities 

(Firelight Group Research Cooperative and Lyackson First Nation 2014, Evidence from NEB 

TMX Review, Pacheedaht First Nation 2014, Evidence from NEB TMX Review, Tsawwassen 

First Nation 2014, Evidence from NEB TMX Review). Maa-nulth First Nations have 

designated aquaculture sites under a final agreement, which are located on the west coast 

of Vancouver Island (and outside of the MSA) (Maa-nulth First Nations and BC Government 

2007). The Ditidaht Development Corporation indicated they are developing a proposal for a 

commercial aquiculture operation. The Ditidaht Development Corporation also indicated that 

Ditidaht First Nation members are directly employed with DFO fish hatcheries and that 

Ditidaht Fisheries department partners work with DFO hatcheries on restoration work and 

data collection (Ditidaht Development Corporation Representative 2015).  

Commercial activity pertaining to the above-cited licensees and fish and seafood harvesting 

activities is reflected in the data for overall harvesting activity laid out in the Marine Fish 

and Seafood Harvesting subsections of Sections 9.2.4.1, 9.2.4.2, and 9.2.4.3. 

Guided Sport Fishing 

BC Stats has estimated that tidal sport fishing as a whole contributed $182.6 million to 

B.C.’s gross domestic product in 2011, generating revenues of approximately 

$539.8 million. The B.C. sport fishery declined throughout most of the 1990s, but has 

generally been increasing since then (B.C. Stats 2012). The sport fishing season for various 

salmon species generally runs from January until the end of October, when most runs have 
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returned to streams for spawning (TMX 2013b, Volume 8B, TR 8B-6, Section 4.0). Sport 

fishing guides are located throughout the MSA, including Victoria and Sidney, Sooke and 

Port Renfrew, and the southern Gulf Islands. A review of guide sport fishing websites 

indicates that most charters operate one vessel and offer half day or full day excursions 

(Foghorn Fishing Charters n.d., Port Renfrew Fishing Adventures n.d., SaltwaterMoon 

Charters n.d., Saltspring Reel Action Fishing Charters 2011, Steveston Seabreeze 

Adventures 2013, STS Guiding Service 2013). As described in RBT2 EIS Section 21.0, due 

to the length of fishing excursions, sport fishing guides will travel substantial distances to 

reach preferred fishing areas, and fishing guides based outside the MSA will operate within 

the MSA.   

As discussed above, the availability of fish and seafood for harvest in the MSA has been 

affected over time by activities such as logging and agriculture (Section 8.1 Marine Fish 

and Fish Habitat). For salmon, human factors affecting Fraser River sockeye habitat 

include population size and density, agriculture and forestry, large industrial and 

infrastructure sites and projects, solid and liquid waste disposal, dredging and dyking, 

introduction of contaminants, and non-indigenous species (Johannes et al. 2011). Other 

events that have affected access to fish and seafood for recreational purposes include 

the 1992 closure of Swiftsure Bank in an effort to reduce fishing pressure in the area 

(CNW 2009). 

Ditidaht First Nation has indicated that they have sport fishing commercial operations 

(Ditidaht Development Corporation Representative 2015).  

Marine-based Tourism 

The whale watching industry is an important feature of the coastal B.C. tourism industry. 

Southern resident killer whales are the primary focus of whale watching tours in the MSA, 

but other species of interest include humpback whales and Steller sea lions (Prince of 

Whales 2014). High whale sighting rates are important for whale watching operations, as 

demonstrated by several tour operators guaranteeing whale sightings and providing a free 

trip to clients if no whales are spotted during an excursion. As described in RBT2 

EIS Section 21.0, 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.  
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Tour operators in B.C. and Washington State collaborate extensively to share information 

about whale sightings, and their vessels loaded with clients often cross the Canada-U.S.A. 

border in search of whales (Prince of Whales Representative 2014). The regional industry 

association is set up on a bi-national basis; the Pacific Whale Watch Association represents 

14 whale watching and ecotourism businesses in B.C. and 19 in Washington State (Pacific 

Whale Watch Association 2014).  

Pacific Whale Watch Association members conduct approximately 13,600 tours using 

86 vessels in an average year, for a total of 362,000 visitors. Pacific Whale Watch 

Association operators are estimated to conduct 412 tours each in a typical year, with an 

average of 10,970 clients per operator (Maroc Services Inc 2014). Further information on 

the whale watching industry and Pacific Whale Watch Association members as a whole is 

available in Section 21.0 of the RBT2 EIS.   

As described in RBT2 EIS Section 21.0, marine-based tourism in the MSA is dependent on 

maintaining a high frequency of sightings of SRKWs and other marine mammals. Factors 

affecting the condition and presence of SRKWs include physical and acoustic disturbance, 

reduction in the availability or quality of Chinook prey, environmental contamination, as well 

as historical live capture industry for aquaria and shooting of SRKW due to perceived threats 

to fisheries in the 1960s and 1970s. Other potential factors include mortality caused by 

fishing gear, vessel strikes, and climate change (Section 8.2 Marine Mammals). 

Aboriginal Marine-based Tourism 

Lyackson First Nation and Pacheedaht First Nation have identified their involvement in 

marine-based tourism, and the communities’ interest in developing marine-based tourism 

opportunities (Firelight Group Research Cooperative and Lyackson First Nation 2014, 

Written Evidence from NEB TMX Review, Pacheedaht First Nation 2014, Written Evidence 

from NEB TMX Review). In particular, Lyackson First Nation has developed strategic land 

use plans for Le’eyqsun Island (Valdes Island), including a dock plan, economic planning, 

and a socio-community plan to identify what kind of work opportunities would be desirable. 

Potential economic opportunities include establishment of camping areas that would be tied 

into the B.C. Marine Trail Network (kayaking), marine mammal watching for whales and 

other marine mammals, and expansion of a retreat for birders (Lyackson First Nation 2015). 
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Ditidaht First Nation has indicated that they have a number of marine-based tourism 

businesses, including windsurfer park tourism, water sports, and camping operations. They 

also operate a crab shack located on a floating dock on Nitinat Lake. The crab shack sells 

fresh crab, targeted to users of the West Coast Trail (Ditidaht Development Corporation 

Representative 2015).  

Marine Transportation 

Deep-sea vessels follow established shipping lanes that transit the Strait of Georgia, 

Boundary Passage, Haro Strait, and Juan de Fuca Strait (TMX 2013c, Volume 8C TERMPOL 

3.2, Section 2.0). Shipping lanes are used by tankers, bulk carriers, container ships, vehicle 

carriers, cruise ships, navy and coast guard vessels, tugs and barges, and passenger ferries 

(TMX 2013c, Volume 8A, Section 4.0). In 2012, the most recorded vessel movements in the 

MSA occurred in Segment A with 20,592 movements, followed by Segment C (17,661 

movements), Segment D (16,819 movements), and Segment B (8,896 movements). 

Container ships bound for terminals within PMV jurisdiction recorded 1,580 movements each 

in Segments A, B, and D, and 2,422 movements in Segment C due to additional crossings 

by container ships calling at U.S. ports. Further information about vessel traffic in the MSA 

is available in Section 4.0 Activity Description.  

Dry bulk and break-bulk cargo vessels calling at PMV in 2012 accounted for the largest 

share of PMV’s total cargo volumes in 2012, at approximately 58%; container ships and 

liquid bulk vessels were responsible for 34% and 9%, respectively. PMV’s growth rate for 

total cargo volumes averaged 2.2% per year between 1995 and 2012 due to increasing 

tonnage per vessel, as the number of vessel calls increased at a slower rate; for example, 

between 2008 and 2012, the number of vessel calls increased 1.9% (TMX 2013c, Volume 

8C TERMPOL 3.2, Appendix B). Information on the distribution of the size of cargo vessels 

calling at RBT2 is available in Section 4.0 Activity Description. 

Cruise ships travelling to and from Alaska may call at Seattle, Vancouver, or Victoria 

(Environmental Research Consulting et al. 2014). As U.S. law requires all non-U.S. flagged 

ships trading along the U.S. coast to make at least one international port call, most of the 

Alaska cruises stop in either Vancouver or Victoria. Cruise ships calling at Vancouver 

typically travel along the east side of Vancouver Island, while cruise ships calling at Victoria 

typically travel the west side of Vancouver Island and Juan de Fuca Strait (Nuka Research & 

Planning Group 2013). In 2013, 29 cruise ships made 235 vessel calls at Vancouver 

terminals in Burrard Inlet, representing over 812,000 passengers (PMV 2014).  
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Several established vessel traffic crossing locations are present along the international 

shipping lanes in the MSA and are utilised by ferry traffic and commercial cargo vessel 

traffic (Figure 9.2-5). B.C. and Washington State public ferry systems and several smaller 

privately owned ferries operate between ports within the MSA. Five ferry routes cross the 

Project-associated shipping route (TMX 2013d, Volume 8C TERMPOL 3.2, Section 2.0), 

including routes between the following locations: 

• Swartz Bay, B.C. and Tsawwassen, B.C.; 

• Duke Point, B.C. and Tsawwassen, B.C.;  

• Sidney, B.C. and Anacortes, Washington State; 

• Victoria, B.C. and Port Angeles, Washington State; and 

• Victoria, B.C. and Seattle, Washington State (TMX 2013c, Volume 8C TERMPOL 3.2, 
Section 2.0).  

9.2.4.2 Strait of Georgia (Segment A of the MSA)  

Marine Fish and Seafood Harvesting 

Commercial fishing in the Strait of Georgia targets several stocks: salmon, groundfish, 

prawns, shrimp, crab, and herring (TMX 2013d, Volume 8A, Section 4.0). Commercial 

fishing vessels traverse across the Strait of Georgia to access fishing grounds near the 

southern Gulf Islands and southeast Vancouver Island, as well as to access home ports, 

fishing grounds, and processing facilities along the Fraser River (TMX 2013a, Volume 8C 

TERMPOL 3.3, Section 3.0). As described in RBT2 EIS Section 21.0, salmon gillnet gear 

fishing is focused north of Segment A near the mouth of the Fraser River within the Strait of 

Georgia, and salmon seine net harvesting occurs near Roberts Bank. Information on salmon 

harvesting within PFMA 29, which includes Roberts Bank and the Fraser River, is available in 

Section 21.0 of the RBT2 EIS. In PFMA 17, salmon gillnet harvesting was recorded 

sporadically between 2004 and 2014, but in 2013, a peak of 40 vessels was recorded 

harvesting primarily chum (7,418 pieces). Salmon seine net and troll harvesting were not 

recorded in PFMA 17 between 2004 and 2014 (DFO 2015b). 

Commercial crab harvesting is focused on the Roberts Bank and Boundary Bay areas. 

Commercial prawn fishing was identified as occurring off the eastern shores of Galiano, 

Mayne, and Saturna islands (DFO Representatives 2014). Between 2004 and 2014, a total 

of 148,355 kg of prawn were harvested in subarea 29-5 (DFO 2015b). Further information 

on shellfish harvesting within PFMA 29 is available in Section 21.0 of the RBT2 EIS. 
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Commercial herring activity was reported in subareas 17-2 and 17-3 in PFMA 17. In subarea 

17-2, a total of 7,001 short tons of herring were landed between 2002/3 to 2012/13 as part 

of the herring food and bait and special use fisheries. The herring roe catch was 22,382 

metric tonnes in subarea 17-2 over the same time frame. In subarea 17-3 between 2002/3 

and 2012/13, 6,644 short tons of herring were harvested and 1,897 metric tonnes of 

herring roe (DFO 2015b). 

Most shellfish aquaculture operations in the Strait of Georgia are located in protected 

waters, away from shipping channels, along the east coast of Vancouver Island and to the 

north of the LAA (TMX 2013d, Volume 8A, Section 4.0). 

Aboriginal Marine Fish and Seafood Commercial Harvesting 

Traditional fishing and shellfish harvesting by Aboriginal groups is known to occur in the 

Strait of Georgia but minimal information on the location and amount of commercial 

harvesting by Aboriginal groups and persons is publicly available (TMX 2013d, Volume 8A, 

Section 4.0). As described in RBT2 EIS Section 21.0, Tsawwassen First Nation and Tsleil-

Waututh First Nation indicated that they commercially harvest crab at Roberts Bank, while 

Tsawwassen First Nation and Musqueam First Nation target their commercial salmon 

harvesting on Canoe Passage in the Fraser River. Tsawout First Nation has reported that the 

Salish Strait Seafoods Association conducts most of its fishing within traditional waters, 

which includes the waters east of Mayne and Galiano islands (King Trailmark Systems and 

Consulting 2015, Evidence from NEB TMX Review). Lyackson First Nation also reported 

travelling to Tl'uqtinus (Steveston) to conduct commercial fishing (Firelight Group Research 

Cooperative and Lyackson First Nation 2014, Evidence from NEB TMX Review)). 

Information on food, social, and ceremonial (FSC) harvesting by Aboriginal groups in 

Segment A of the MSA is located in Section 9.5 Current Use of Lands and Resources 
for Traditional Purposes and Aboriginal and Treaty Rights. 

Guided Sport Fishing  

As described in RBT2 EIS Section 21.0 (and in TMX 2013a, Volume 8B, TR 8B-6, 

Section 4.0), sport fishing guides operating out of Richmond and Vancouver use areas north 

of Segment A, including Howe Sound, Vancouver Harbour, and the Fraser River, but also 

cross shipping lanes located in the Strait of Georgia to access the southern Gulf Islands,  

The main fish stocks of interest to guides in the Strait of Georgia are salmon and halibut 

(TMX 2013d, Volume 8A, Section 4.0). Active Pass between Mayne and Galiano islands was 

identified as being used for guided sport fishing (Mayne Island Resort 2015). 
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Marine-based Tourism 

Tour operators in Vancouver and Richmond use the Strait of Georgia waters in Segment A 

for whale watching when SRKWs travel close to the mouth of the Fraser River to feed on 

spawning salmon. Transient killer whales, humpback whales, grey whales, and other species 

of interest are also spotted in these waters. As described in RBT2 EIS Section 21.0, 

transient killer whales will appear near Roberts Bank and on the western side of the Strait of 

Georgia, but it is generally difficult to predict where transient killer whales are located. 

Information on frequency of whale sightings in the Strait of Georgia is available in 

Section 21.0 of the RBT2 EIS.  

Marine Transportation 

The Strait of Georgia is a regionally important shipping route with largely weather-protected 

waters, approximately 10.0 to 30.0 nm wide (TMX 2013b, Volume 8B, TR 8B-6, 

Section 4.0). A wide range of commercial vessels, cargo and carriers, tugs, passenger ships, 

tankers, fishing vessels, and other vessels travel north and south in the strait (Section 4.0 

Activity Description). Large commercial vessel traffic is typically travelling to or from the 

Lower Mainland, Vancouver Island, ports north of the MSA, and U.S. ports (TMX 2013b, 

Volume 8B, TR 8B-6, Section 4.0).  

In 2012, there was a total of 20,592 vessel movements recorded in Segment A of the MSA. 

Movements of passenger vessels (cruise ships and ferries) represented approximately 

41.9% of the total traffic, followed by cargo/carrier5 vessel traffic at 25.7%. By 2030, total 

vessel movements are expected to increase by approximately 20% to 24,795 without the 

Project (i.e., not including RBT2). Passenger vessels (38.6%) and cargo, carrier, and 

container vessels (23.5%) are anticipated to continue to represent the majority of future 

vessel movements (Section 4.0 Activity Description). 

Cruise ships in the Strait of Georgia are bound for ports in Alaska, following shipping lanes 

through the Inside Passage between Vancouver Island and the mainland coast (TMX 2013b, 

Volume 8B, TR 8B-6, Section 4.0). Considerable vessel traffic crosses the shipping lanes in 

the Strait of Georgia, including B.C. Ferries vessels sailing between Tsawwassen and 

Victoria and Gulf Islands and commercial marine traffic (primarily barges) crossing the strait 

near the South Arm of the Fraser River (TMX 2013c, Volume 8C TERMPOL 3.2, Section 2.0). 

                                           
5  Includes cargo, carrier, and container ships bound for terminals outside of and within PMV jurisdiction 

(Section 4.0 Activity Description). 
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In addition, Alaska Marine Highway System ferries transit through the Strait of Georgia, 

connecting Bellingham, Washington with Prince Rupert, B.C. and ports in Alaska 

(TMX 2013a).  

Segment A (i.e., the Strait of Georgia) has the most area relative to the other MSA 

segments for commercial vessels to navigate within and avoid hazards (TMX 2013c, Volume 

8C TERMPOL 3.2, Section 3.0). As well, the Strait of Georgia has been identified as having 

benign navigational challenges compared to other areas within the MSA (TMX n.d.). 

9.2.4.3 Haro Strait and Southern Gulf Islands (Segment B of the MSA) 

Marine Fish and Seafood Harvesting 

Commercial harvesting of salmon, groundfish, crab, prawn, shrimp, red and green sea 

urchin, and geoduck is a modestly important economic activity in Segment B (TMX 2013d, 

Volume 8A, Section 4.0). Within a B.C. context, shellfish harvesting areas in Segment B are 

more productive relative to the salmon or groundfish fishing areas, with Dungeness crab 

and prawn trap fisheries appearing to be particularly active. Based on commercial 

harvesting data, the waters around Salt Spring Island, Haro Strait, and Greater Victoria are 

identified as more heavily harvested across shellfish species: 

• Within Segment B, approximately 2.2 million kilograms of Dungeness crab were 
harvested in PFMA 18 and 2.7 million kilograms in PFMA 19 between 2004 and 2014 
(DFO 2015b). In 2013, PFMAs 18 and 19 combined harvest represented 
approximately 8% of all Dungeness crab landed in B.C. (DFO 2015b). Between 2004 
and 2014, areas of higher Dungeness crab harvesting were identified in subarea 
18-5 (includes Plumper Sound, situated between South Pender Island and Saturna 
Island) with approximately 27% of the PFMA 18 harvest, subarea 18-7 (west of Salt 
Spring Island) with 20% of the PFMA 18 harvest, and subarea 18-3 (east of Salt 
Spring Island) with 19% of the PFMA 18 harvest (DFO 2015b). Within PFMA 19, 
subarea 19-5 (Haro Strait) showed high harvest levels, representing 74% of the 
PFMA 19 harvest (DFO 2015b);  

• In 2013, PFMAs 18 and 19 combined accounted for 12% of the B.C. prawn harvest 
(DFO 2015b, c). Approximately 780,957 kg of prawns were recorded harvested by 
trap in PFMA 18 and 1.3 million kilograms recorded in PFMA 19 between 2004 and 
2014 (DFO 2015b). Concentrations of prawn harvesting activity include subareas 
19-5 (Haro Strait) and 19-3 (south of Victoria), which each represented 
approximately a third of the total PFMA 19 harvest (DFO 2015b). No shrimp trawl 
harvest was recorded in PFMA 18 between 2011 and 2014 and in PFMA 19 between 
2010 and 2014 (DFO 2015b); 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.2-19  

• Divers harvest red and green sea urchin in Haro Strait and around Victoria 
(DFO 2015b). Between 2003 and 2013, the harvest for green sea urchin was 
approximately 50,000 kg in PFMA 18 and over 151,000 kg in PFMA 19, about 11% of 
the total B.C. harvest (DFO 2015b). Over the same timeframe, over 210,000 kg of 
red sea urchin were recorded in each of PFMA 18 and 19, amounting to 1% of the 
total B.C. harvest (DFO 2015b); and  

• Between 2003 and 2013, approximately 66,268 kg of geoduck was harvested in 
PFMA 18 and 51,359 kg in PFMA 19, and harvesting was reported for seven years of 
this eleven year period in PFMA 18 and eight years in PFMA 19. Subareas 19-5 
(Haro Strait) and 19-7 (west of Salt Spring Island) experienced higher harvest levels 
relative to other areas in Segment B (DFO 2015b).  

Although Haro Strait and Boundary Passage are part of a prominent return migration route 

to the Fraser River for Pacific salmon, modest harvest levels were reported for salmon and 

groundfish in Segment B (as the main harvesting areas for this salmon migration route are 

at the mouth of the South Arm of the Fraser River and in the river): 

• Activity levels of the salmon gillnet, troll, and seine net fisheries varies in PFMA 
18 between years and the recorded harvest is dominated by chum. Between 2004 
and 2014, a harvest of 120,488 pieces of salmon (100% chum) was taken by gillnet 
licensed vessels, but harvesting occurred in only 2004, 2007 to 2009, 2012, and 
2014. Seine net harvesting occurred in PFMA 18 in 2004, 2008, 2011, 2012, and 
2013, but harvest was only reported in 2012 with a total of 91,103 pieces of chum. 
Troll licensees landed 3,792 pieces of salmon (100% sockeye) over the same time 
period, with harvesting occurring in 2004 to 2011 and 2014. No salmon harvest was 
reported in PFMA 19 between 2004 and 2014 (DFO 2015b); and  

• Groundfish harvesting (English sole, sculpins, big skate, rock sole) in Segment B was 
relatively low, with a total of 282,846 kg of groundfish harvested in PFMA 18 by trawl 
between 2003 and 2007. Lower levels of harvesting groundfish by trawl were 
recorded in PFMA 19 (DFO 2015b). 

Commercial fishing is not permitted in all areas of Segment B. Restrictions on commercial 

fishing for navigational purposes are located in Ganges Harbour (in subarea 18-3) and 

Tsehum Harbour (in subarea 19-5) where no buoys are permitted (DFO 2014a). Discussions 

with Transport Canada are ongoing in regard to possible changes on navigation restrictions 

in 2015 (DFO 2015d). In addition, Boundary Passage and Haro Strait have several Rockfish 

Conservation Areas6 (Figure 9.2-4). Rockfish Conservation Areas are also located near 

Victoria and Metchosin.  

                                           
6  Commercial fishing and seafood harvesting activities allowed include invertebrates by hand picking or dive; 

crab by trap; prawn by trap; scallops by trawl; salmon by seine or gillnet; herring by gillnet, seine, and 
spawn-on-kelp; sardine by gillnet, seine, and trap; smelt by gillnet; euphausiid (krill) by mid-water trawl; opal 
squid by seine; and groundfish by mid-water trawl. All other commercial fish and seafood harvesting is 
restricted.  
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Several marine reserves are also permanently closed to commercial fishing, including 

the area around Ogden Point near Victoria, the area around 10 Mile Point near Oak 

Bay, and the area around Race Rocks Ecological Reserve near Metchosin (TMX 2013b, 

Volume 8B, TR 8B-6, Section 4.0). 

Aquaculture operations for shellfish, including mussels, manila clams, Pacific oysters, and 

other shellfish, are located in sheltered waters near Saturna Island (1), Moresby Island (1), 

and Salt Spring Island (4). No licences for marine fish aquaculture in Segment B were 

identified (TMX 2013c, Volume 8A, Section 4.0; DFO 2015b, c).  

Aboriginal Marine Fish and Seafood Commercial Harvesting 

Areas of fishing and shellfish harvesting for FSC or traditional purposes by Aboriginal groups 

in Haro Strait and the southern Gulf Islands have been identified (information on FSC 

harvesting in Segment B of the MSA is provided in Section 9.5 Current Use of Lands and 

Resources for Traditional Purposes and Aboriginal and Treaty Rights). Available 

information on location and amount of commercial harvesting in Segment B of the MSA by 

Aboriginal groups and persons includes information from Tsawout First Nation, who 

indicated Salish Strait Seafoods Association conducts fishing within its traditional waters, 

which includes much of Boundary Passage and Haro Strait (King Trailmark Systems and 

Consulting 2015, Evidence from NEB TMX Review). 

Guided Sport Fishing 

Companies specialising in sport fishing are based at harbours and marinas on Salt Spring 

Island and North Pender Island, and in Sidney and Victoria on Vancouver Island, although 

guided fishing charters from as far as Vancouver will visit the waters around the southern 

Gulf Islands. Fishing charters using the waters near Victoria and in the southern Gulf Islands 

focus on Chinook and coho salmon and halibut, and fish primarily in the summer months 

(SaltwaterMoon Charters n.d.; Saltspring Reel Action Fishing Charters 2011; STS Guiding 

Service 2013; TMX 2013, Volume 8B, TR 8B-6, Section 4.0). Guided sport fishing operators 

have identified the waters around Pender Bluffs at the south end of North Pender Island for 

salmon and the waters to the east of Saanich for halibut, rockfish, and lingcod angling 

(Foghorn Fishing Charters n.d., SaltwaterMoon Charters n.d.). In the Greater Victoria area, 

the waters around Cadboro Bay and Oak Bay are used for Chinook salmon year-round, and 

coho and pink salmon during summer migrations. Guided sport fishing for halibut, rockfish, 

and lingcod also occurs near Chatham Islands and Discovery Island, proximate to the 

shipping lanes. Also overlapping the shipping lanes, guided sport fishing occurs at 
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Constance Bank for salmon, halibut, and other groundfish and around Race Rocks for 

groundfish. Ogden Point and Albert Head were also identified as guided sport fishing areas, 

but are located further away from the shipping lanes (Foghorn Fishing Charters n.d., Port 

Renfrew Fishing Adventures n.d., Sea Ghost Charters 2014). 

As with commercial fishing, recreational fishing, including guided sport fishing, is not 

permitted in all areas of Segment B. Restrictions on recreational fishing restrictions include 

no buoys in Ganges Harbour (in subarea 18-3) and Tsehum Harbour (in subarea 19-5), 

several Rockfish Conservation Areas7, and marine reserves (Figure 9.2-4) (DFO 2014a, 

TMX 2013b, Volume 8B, TR 8B-6, Section 4.0).  

Marine-based Tourism 

As described in RBT2 EIS Section 21.0, Haro Strait, the southern Gulf Islands, and the San 

Juan Islands are considered important places to see SRKWs, and whale watching operations 

based in Victoria, Sidney, Vancouver, Richmond, and northern Washington State ports 

conduct tours in these areas. Identified prime locations for killer whale watching are the 

waters around Galiano, Mayne, Saturna, and North and South Pender islands, and in Haro 

Strait. Further south and west, a haulout located in Race Rocks Ecological Reserve used by 

sea lions is also visited by whale watching operators (Prince of Whales Representative 

2014). The whale watching areas situated south of North Pender Island and in Haro Strait 

overlap with the shipping lanes. The waters south of Victoria around Constance Bank are a 

key whale watching area for killer whales, humpback whales, grey whales, and minke 

whales, and overlap with the shipping lanes. Areas used for sighting bald eagles and seals 

were also identified at Chatham and Discovery islands, which are adjacent to the shipping 

lanes.  

Other prominent commercial marine tourism activities taking place in Segment B of the MSA 

are scuba diving and boating charters and sea kayak tours. Sea kayak tours are offered 

through companies based in Greater Victoria, other communities on southern Vancouver 

Island, and the southern Gulf Islands (TMX 2013, Volume 8B, TR 8B-6, Section 4.0; Island 

Escapades 2015; Pender Island Kayak Adventures 2015). For example, a 2008 report noted 

that about 20 operators offered recreation or ecotourism tours based out of the southern 

Gulf Islands, including kayak rentals/tours, bicycle rentals/tours, boating and guiding for 

general sightseeing, and wildlife viewing (ecoplan international inc. 2008). 

                                           
7  Recreational fishing and seafood harvesting activities allowed include harvesting of invertebrates by hand 

picking or dive; crab by trap; shrimp/prawn by trap; and smelt by gillnet. All other recreational fish and 
seafood harvesting is restricted.  
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Coastal campsites are located in the Gulf Islands National Park Reserve, but are also 

present on South Pender, Sidney, and D’Arcy islands (TMX 2013d, Volume 8A, Section 4.0). 

Anchorages are located between the southern Gulf Islands, on the south side of Discovery 

Island in Rudlin Bay, and around the Chatham Islands, and near Colwood. Several marinas 

are located in the southern Gulf Islands and on the eastern shores of the Saanich Peninsula 

and in Victoria (Section 9.3 Outdoor Recreation). For example, Van Isle Marina, located 

in Sidney, B.C., is one of the largest full-service marinas in the province, and has 500 open 

and covered berths (Van Isle Marina n.d.). 

In general, tourism in the southern Gulf Islands and Greater Victoria area is tied to 

enjoyment of the marine experience of travelling to these locations by ferry, swimming at 

ocean beaches, camping along and near beaches, walking the many beaches, staying at 

oceanfront accommodations, and simply enjoying the many marine water views from roads, 

communities, resorts, and rented houses and cabins in these areas. Oceanfront tourist 

accommodation is available throughout Segment B on the southern Gulf Islands and in 

Greater Victoria.  

For example, tourism is a key sector of the Salt Spring Island economy, with an estimated 

22.0% of its working adults employed in direct visitor activities (ecoplan international inc. 

2008). Many accommodation providers are located on this island, including bed and 

breakfast accommodations, cabins, and cottages, of which 11 are listed as oceanfront 

(Salt Spring Island Tourism 2014). On Mayne Island, a total of nine accommodation 

providers are listed (Mayne Island Community Chamber of Commerce n.d.). Springwater 

Lodge on Mayne Island is one of the oldest continuously operated hotels in B.C., and is 

located on the northern end of the island (Springwater Lodge 2013). North and South 

Pender islands offer a range of accommodation styles, including Poets Cove Resort and Spa 

on South Pender Island in Bedwell Harbour (Pender Island Chamber of Commerce 2015). 

A large proportion of visitors to the Gulf Islands do not stay at commercial accommodations, 

opting instead to rent recreational properties (ecoplan international inc. 2008). 

A similar range of marine-based tourism experiences and accommodations is found 

on the San Juan Islands; for example, several oceanfront resorts are located in Friday 

Harbor, as well as in Snug Harbor and Roche Harbor (San Juan Islands Washington 

Visitors Bureau 2015b).  
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Marine Transportation 

The shipping route in the MSA cuts through Haro Strait and Boundary Passage, so vessels 

transiting to and from Vancouver or travelling to Alaska through the Inside Passage ply its 

waters (Environmental Research Consulting et al. 2014). Haro Strait and Boundary Passage 

are approximately 27 nm long and narrow throughout much of their length, and have strong 

tidal currents and several navigational hazards (TMX 2013d, Volume 8A, Section 4.0). 

Although sheltered by islands from extreme ocean conditions, as a consequence of these 

features, Haro Strait and Boundary Passage is considered to present an “above average” 

navigational risk (TMX n.d.).8 

In 2002, the Canadian and U.S. Coast Guard authorities implemented the Turn Point Special 

Operating Area (SOA) in the vicinity of Turn Point on Stuart Island in the San Juan Islands 

of Washington State to enhance order and predictability, to facilitate the efficient and safe 

movement of goods and services, and to further reduce the risk of accidents with respect to 

vessels transiting the boundary waters of Haro Strait and Boundary Passage (Island Tides 

Publishing Ltd 2014, Canadian Coast Guard 2015). Vessels must abide by several rules 

here, including that vessels of 100 m or more in length transiting north in Haro Strait and 

west in Boundary Passage are expected to not enter the Turn Point SOA when another 

vessel of 100 m or more in length is already located within the SOA. Vessels must maintain 

a separation of 0.5 nm in these waters (Canadian Coast Guard 2015).  

Haro Strait is traversed by cargo/carrier vessels, tugs, passenger ships, tankers, fishing 

vessels, and other vessels (Section 4.0 Activity Description). In 2012, there was a total 

of 8,896 vessel movements recorded through Segment B in Haro Strait. Cargo, carrier, and 

container vessels represented approximately 50.7% of the total traffic. By 2030, total large 

vessel movements in these waters are expected to increase by close to 30% to 

11,593movements (not including RBT2). Cargo, carrier, and container vessels are expected 

to represent the largest segment of large vessel movements in 2030, an estimated 42.0% 

(Section 4.0 Activity Description). Washington State Ferries transport passengers 

between ports in Sidney, B.C. and Anacortes, Washington, crossing the shipping lanes daily 

in both directions in the Haro Strait near Sidney Spit Marine Park on Sidney Island 

(TMX 2013c, Volume 8A, Section 4.0).  

                                           
8  Risk determination is based on a scale of 1 to 5 for degree of hazards and difficulty imposed on the mariner, 

with average being “3” and representing a mariner’s assessment of a similar channel/terminal with a ship of 
proposed size/cargo at a similar port globally. Haro Strait and its Boundary Passage was rated as “4” on this 
scale.  
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9.2.4.4 Juan de Fuca Strait (Segments C and D of the MSA) 

Marine Fish and Seafood Harvesting 

Commercial fishing in Juan de Fuca Strait includes fisheries for salmon, groundfish, crab, 

and prawns (TMX 2013d, Volume 8A, Section 4.0). During the August to October period, 

gillnet licensees typically fish offshore, from the Bonilla-Tatoosh net line at the entrance to 

Juan de Fuca Strait to Sheringham Point, and the salmon seine licensees typically fish closer 

to shore and within five to ten miles of the Bonilla-Tatoosh net line. During the eleven-year 

2004 to 2014 period, the total salmon harvest in the Canadian waters of Juan de Fuca Strait 

(PFMAs 20, 21, and 121) was larger than the comparable Segment B harvest, but 

harvesting by seine and gillnet licensees did not occur every year during this time frame in 

Juan de Fuca Strait. Seine licensees landed approximately 1.1 million pieces of salmon 

(86% chum and 14% sockeye) over the years of 2004, 2005, 2006, 2008, 2010, 2011, and 

2012. Gillnet licensees took 987,692 pieces of salmon (100% chum) over the 2004 to 2008 

and 2011 to 2013 periods. No harvesting by troll licensees was reported in Juan de Fuca 

Strait (DFO 2015b). 

Pacific hake is heavily harvested by trawl gear equipped vessels in PFMA 20 and 121, and 

the harvest increases towards the entrance to Juan de Fuca Strait. Between 2003 and 2007, 

approximately 93.9 million kilograms of hake was harvested (or 18.8 million kilograms per 

year), representing approximately 97.5% of the groundfish trawl harvest in Juan de Fuca 

Strait (DFO 2015b). The annual average harvest of hake in Juan de Fuca Strait represents 

approximately 8% of the annual total allowable catch of hake in B.C. (DFO 2014b, 2015b).  

In 2013, the Dungeness crab harvest in PFMAs 20, 21, and 121 combined represented 

approximately 6% of the total B.C. landings (DFO 2015b). Between 2004 and 2014, the 

majority of the crab harvest in Juan de Fuca Strait, approximately 1.4 million kilograms of 

crab, occurred in PFMA 20. Another 0.1 million kilograms was harvested in PFMAs 21 and 

121 combined (DFO 2015b). Within PFMA 20, subarea 20-4 accounted for 31% of the 

PFMA 20 harvest, followed by subarea 20-5 at 18% and subarea 20-7 at 11%. 

While smaller commercial fishing vessels in Juan de Fuca Strait typically travel outside of 

shipping lanes, larger fishing vessels will use the shipping lanes (TMX 2013a, Volume 8C 

TERMPOL 3.3, Section 3.0). 

Active aquaculture licences for Atlantic salmon, manila clams, and Pacific oysters were 

identified in the Sooke area (TMX 2013d, Volume 8A, Section 4.0). 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.2-25  

Aboriginal Marine Fish and Seafood Commercial Harvesting 

Areas of fishing and shellfish harvesting for FSC or traditional purposes by Aboriginal groups 

in Juan de Fuca Strait have been identified (information on FSC harvesting in Segments C 

and D is located in Section 9.5 Current Use of Lands and Resources for Traditional 
Purposes and Aboriginal and Treaty Rights). Tsawout First Nation indicated that Salish 

Strait Seafoods Association conducts most of its fishing within its traditional waters, which 

includes a small area to the southwest of Race Rocks (King Trailmark Systems and 

Consulting 2015). Pacheedaht First Nation reported an exclusive FSC fishing area at 

Swiftsure Bank that is closed to commercial and recreational fishing. The outbound shipping 

lane encroaches on this FSC fishing area (Jones 2014, Written Evidence from NEB 

TMX Review). 

Guided Sport Fishing 

Guided sport fishing charters operate out of marinas in Metchosin, Sooke, and Port Renfrew 

(TMX 2013b, Volume 8B, TR 8B-6, Section 4.0). Favoured guided fishing locations include 

East Sooke Park (salmon), Becher Bay (salmon), Sheringham Point (salmon), Camper and 

Logan Creek (salmon), and East Point Can Buoy (salmon). Overlapping with the shipping 

lanes, the perimeter of Swiftsure Bank is also used by guided fishers for salmon, halibut, 

and other groundfish (Foghorn Fishing Charters n.d., Port Renfrew Fishing Adventures n.d., 

Sea Ghost Charters 2014).  

Marine-based Tourism 

Marine-based tourism in Juan de Fuca Strait includes whale watching and kayaking tours 

(TMX 2013d, Volume 8A, Section 4.0). From Victoria, whale watching tours frequently head 

east towards the southern Gulf Islands and San Juan Islands, but will also head west 

through Juan de Fuca Strait as far as Pacific Rim National Park in search of killer whales and 

humpback whales (Prince of Whales Representative 2014).  

Sea kayak tour companies based out of Victoria and Sooke offer kayak tours along the 

coastline between Sooke and Port Renfrew (TMX 2013b, Volume 8B, TR 8B-6, Section 4.0).  

Marine Transportation 

Juan de Fuca Strait is about 12 nm wide at its entrance and for about 50 nm to Race Rocks, 

where it widens to almost 16 nm for the next 30 nm to its eastern boundary near Whidbey 

Island (Environmental Research Consulting et al. 2014). Juan de Fuca Strait has been 

identified as having benign navigational challenges, and representing an average 

navigational risk (TMX n.d.). 
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Cargo, container, and tanker vessels use Juan de Fuca Strait in and outbound for Canadian 

and U.S. terminals (TMX 2013d, Volume 8A, Section 4.0). In 2012, there were a total of 

17,661 vessel movements in Segment C and 16,819 movements in Segment D.9 Cargo, 

carrier, and container ships represent approximately 38.8% of traffic in Segment C and 

35.7% of traffic in Segment D. Not including RBT2-associated shipping, between 2012 and 

2030, vessel traffic is expected to increase by 23.4% in Segment C and 24.4% in 

Segment D (Section 4.0 Activity Description). 

Two passenger ferry routes operate between Victoria and Washington State, both of which 

cross shipping lanes in Juan de Fuca Strait. Black Ball Ferry Line operates between four and 

eight sailings daily to Port Angeles, Washington. The Victoria Clipper, a passenger-only ferry 

service using high-speed catamarans, operates daily between Victoria, B.C. and Seattle, 

Washington (TMX 2013b, Volume 8B, TR 8B-6, Section 4.0).  

In addition to the ferries, fishing vessels trailing drift nets and purse seine nets use Juan de 

Fuca Strait during regulated openings. The Coast Guard warns mariners that, during the 

period from approximately April 15 to September 30, numerous fishing vessels may be 

encountered inside the 50 fathom line off Estevan Point, La Pérouse, Swiftsure Bank, and in 

the approaches to Juan de Fuca Strait (DFO 2015g).  

9.2.4.5 U.S. Waters (Segments A, B, C, D, E, F, and G of the MSA) 

Marine Fish and Seafood Harvesting 

Commercial fishing in Washington targets salmon, halibut and other groundfish, albacore 

tuna, crab, shrimp, and clams (TMX 2013d, Volume 8A, Section 4.0). The U.S. part of the 

LAA includes 10 Puget Sound Crab Management Regions. Between 2002 and 2011, Area 

20A had the highest number of commercial and tribal shrimp and crab trips at 5,767, 

followed by Area 25A at 1,686 trips, Area 22B at 841, Area 23B at 638, Area 22A at 242, 

and other areas with less than 150 trips. Relatively little crab harvesting occurs in the 

southwest corner of the San Juan Islands because of significant tides coming in through 

Juan de Fuca Strait. Crab and shrimp harvesting activities take place throughout the year, 

though activity peaks in the eastern part of Juan de Fuca Strait in July (Environmental 

Research Consulting et al. 2014). 

                                           
9  Extra crossings through Segment C due to U.S.A. bound container ships (Section 4.0 Activity Description). 
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The U.S. part of the LAA also includes 13 Puget Sound Salmon Management Regions, of 

which six overlap with the shipping lanes used by RBT2-associated vessels. The annual 

average number of commercial and tribal salmon trips between 2002 and 2011 was 894 in 

Area 7A, 128 in Area 7, 27 in Area 6, 57 in Area 6C, and 250 in Area 510. Commercial 

salmon harvests only take place in the latter half of the year in these areas (Environmental 

Research Consulting et al. 2014). 

The large fishing vessels that transit through Juan de Fuca Strait are bound for fishing 

grounds off the coasts of Washington, Oregon, and Alaska. As well, a large number of small 

fishing vessels based in Washington and Oregon ports also make regular transits to and 

from Alaska. The number of large fishing vessel transits through Juan de Fuca Strait 

decreased by 42% between 1995 and 2011 as the result of changes in management 

regimes and declining profitability (Environmental Research Consulting et al. 2014). 

Lummi Nation members fish and harvest seafood for commercial and subsistence or 

ceremonial purposes, with the commercial fishery varying between 90% and 100% of the 

Lummi total harvest for each targeted species. The Lummi fish and seafood harvest in Haro 

Strait and the eastern portions of Juan de Fuca Strait, but their harvesting does not extend 

as far as Port Angeles. Lummi fishers target salmon, crab, shrimp, halibut, clams, oysters, 

sea cucumber, sea urchin, and geoduck (Environmental Research Consulting et al. 2014). 

Lummi harvested areas by species include the following: 

• Eastern Juan de Fuca Strait11: salmon, halibut, Dungeness crab, geoduck, sea 
urchins and sea cucumbers, shrimp; 

• Haro Strait – Boundary Passage: salmon, halibut, Dungeness crab, sea urchins and 
sea cucumbers, shrimp; 

• San Juan Islands: salmon, halibut, Dungeness crab, clams and oysters, sea urchins 
and sea cucumbers, shrimp; and 

• Rosario Strait: salmon, halibut, Dungeness crab, clams and oysters, geoduck, sea 
urchins and sea cucumbers, shrimp (Environmental Research Consulting et al. 2014). 

Between 2009 and 2011, the annual Lummi harvest was approximately 15.3 million pounds 

of salmon, 5.2 million pounds of Dungeness crab, 238,042 pounds of halibut, 647,719 

pounds of geoduck, clams, and oysters, 893,612 pounds of sea urchins and sea cucumbers, 

and 107,243 pounds of shrimp (Environmental Research Consulting et al. 2014). 
                                           
10  Data were not available for Area 4B, which overlaps with shipping lanes towards the mouth of Juan de Fuca 

Strait.  
11 Eastern portion of Juan de Fuca Strait extends approximately from Race Rocks east to Rosario Strait and up to 

the southern end of the San Juan Islands. 
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Marine-based Tourism 

Marine-based tourism in U.S. waters includes whale watching, cruise ships, yacht charters, 

kayak touring, dive charters, and oceanfront accommodation (TMX 2013d, Volume 8A, 

Section 4.0). Whale watching for killer whales and humpback whales occurs in U.S. waters 

in Haro Strait and overlaps with shipping lanes, including at Turn Point and Danger Shoal 

(Prince of Whales Representative 2014, Environmental Research Consulting et al. 2014). 

Whale watching operators look for killer whales around the San Juan Islands and for sea 

lions at a haulout location at the southern end of Lopez Island. Whale watching operators 

will also use Hein and Eastern banks to find humpback whales, grey whales, and minke 

whales (Prince of Whales Representative 2014).  

Yacht charters and dive charters are available at ports around Puget Sound and generally 

operate from May through October. Anacortes is a common departure point for charter 

destinations in the San Juan Islands, such as state marine parks. Dive charters operate out 

of the San Juan Islands, Port Townsend, Port Angeles, and other locations around Puget 

Sound and Juan de Fuca Strait (TMX 2013b, Volume 8B, TR 8B-6, Section 4.0). 

Kayaking outfitters operate in the San Juan Islands from May through September 

(TMX 2013b, Volume 8B, TR 8B-6, Section 4.0). Kayak outfitters are also active in Juan de 

Fuca Strait, operating out of Port Angeles and other communities on the Olympic Peninsula 

for destinations including Freshwater Bay (west of Port Angeles), Dungeness Spit National 

Wildlife Refuge (east of Port Angeles), and Neah Bay near Cape Flattery (TMX 2013d, 

Volume 8A, Section 4.0). 

Marine Transportation 

Vessel traffic movements for the assessment include activity in both Canadian and U.S. 

waters. For information on vessel traffic in the MSA, see Segment A discussion in 

Section 9.2.4.2, Marine Transportation, Segment B discussion in Section 9.2.4.3, 

Marine Transportation, and Segments C and D discussion in Section 9.2.4.4, Marine 

Transportation. 

9.2.5 Potential Interactions and Effects 

This section considers the interactions and potential effects of routine Project-associated 

shipping on marine commercial use. Potential effects associated with marine commercial use 

interactions are presented in Table 9.2-4. Potential effects identified in Section 21.0 of the 

RBT2 EIS have been included, but additions have been made to reflect potential effects 
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from RBT2-associated shipping movements through the MSA. Potential effect ratings and a 

preliminary evaluation of the potential effects on marine commercial use associated with 

these interactions are also provided to focus the assessment on those interactions of 

greatest importance. Those potential effects anticipated to be negligible are described in 

Section 9.2.5.1, and are not carried forward in the assessment.  

Potential effects of Project-associated shipping on marine commercial use were presented 

for the general population, inclusive of Aboriginal people. Where commercial activities by 

Aboriginal groups are known to overlap with the spatial extent of the effect, potential 

effects on Aboriginal marine commercial use are identified. Potential effects of routine 

Project-associated shipping on Aboriginal traditional use activities are presented in 

Section 9.5 Current Use of Lands and Resources for Traditional Purposes and 

Aboriginal and Treaty Rights. As noted previously, potential effects on marine 

commercial use from potential accidents or malfunctions are described in Section 10.5.10 

Potential Accidents or Malfunctions, Marine Commercial Use. 

Table 9.2-4 Marine Commercial Use and Marine Shipping Activity Interactions  

Activity/Event 
Interaction  

(Y/N) 
Potential Effect Description and Rationale 

Vessel Transit  Y 

Marine fish and seafood harvesting 
The effect of vessel transit is rated as negligible on commercial 
fish and seafood harvesting with respect to the following: 

• Change in area use and access;  
• Change in biophysical conditions for marine fish and 

invertebrates (as described in Section 8.1 Marine Fish 
and Fish Habitat) and availability of harvest eligible fish 
and seafood; and 

• Gear damage or loss. 

Vessel Transit  Y 

Guided sport fishing 
The effect of vessel transit is rated as negligible on guided sport 
fishing with respect to the following: 

• Change in area use and access;  
• Change in biophysical conditions for marine fish and 

invertebrates (as described in Section 8.1 Marine Fish 
and Fish Habitat) and availability of harvest eligible fish 
and seafood; 

• Gear damage or loss; and 
• Change in environmental setting (noise, as described in 

Section 7.4 Atmospheric Noise). 
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Activity/Event 
Interaction  

(Y/N) 
Potential Effect Description and Rationale 

Vessel Transit  Y 

Marine-based tourism 
The effect of vessel transit is rated as negligible on marine-
based tourism with respect to the following: 

• Change in area use and access;  
• Change in biophysical conditions for marine mammals (as 

described in Section 8.2 Marine Mammals) and presence 
of marine mammals, especially killer whales; and 

• Change in environmental setting (noise, as described in 
Section 7.4 Atmospheric Noise). 

Vessel Transit  Y 

Marine transportation 
The effect of vessel transit is rated as negligible on marine 
transportation with respect to the following: 

• Change in area use and access. 

9.2.5.1 Negligible Effects 

Negligible potential effects are those effects before mitigation that are so small that they are 

not detectable or measureable and are not anticipated to influence the short- or long-term 

viability of the VC or sub-components.  

Marine Fish and Seafood Harvesting – Changes due to Vessel Transit 

The RBT2 Project is anticipated to generate 260 container ship calls per year when the 

terminal reaches its 2.4 million vessel-TEU design capacity between 2025 and 2030. This 

will result in 520 Project-associated container ship movements per year (one call equals two 

movements—one inbound and one outbound), or on average approximately 1.5 ship 

movements per day through the MSA during the 358 operating days per year of RBT2 

(Section 4.0 Activity Description). The Project-associated container shipping activity 

represents an increase of 3% (Segments A, C, and D) to 6% (Segment B) in total vessel 

movements relative to existing conditions.  

In Haro Strait and Boundary Passage, RBT2-associated shipping routes overlap with, and 

are adjacent to, areas used to commercially harvest fish and seafood, and in Juan de Fuca 

Strait they overlap with, and are adjacent to, areas used to commercially harvest fish. The 

shipping routes are not considered to be proximate to aquaculture tenures in the MSA, and 

therefore no interaction between Project-associated shipping and aquaculture is expected. 

Dungeness crab and prawn by trap harvesting activities in the MSA are concentrated in 

Boundary Passage and Haro Strait. In other segments, crab and prawn harvesting occurs 

outside of the shipping routes because they take place in shallower waters. Haro Strait and 
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Boundary Passage combine to be the most navigationally constrained area along the RBT2-

associated shipping routes. A SOA is located at Turn Point, where deep draft vessels 

transiting north in Haro Strait and west in Boundary Passage are required to adjust their 

speed to not arrive at Turn Point simultaneously.  

Project-associated shipping may increase the frequency with which commercial fishing and 

seafood harvesting vessels must temporarily change positions in a fishing area or change 

course when transiting within a shipping lane. These navigational challenges are already 

present in the LAA, however, and vessel transit due to Project-associated shipping is 

anticipated to add only temporary displacement and access effects for fishing vessels within 

the shipping lanes. These effects would not create measurable changes in commercial fish 

and seafood harvests and revenues. Therefore, the potential effect of vessel transit on 

commercial fishing and seafood harvesting area access and use is determined to 

be negligible.  

Commercial fishing vessels may be subject to increased wave action due to vessel wake 

produced by Project-associated marine shipping that result in displacement effects on area 

use and access. Potential changes to the wave environment due to marine vessel traffic 

associated with the Project are described in Section 7.2 Wave Environment. Within the 

MSA, only 2% of the total shoreline falls within the zone of influence of existing vessel 

wake, all of which is located within Segment B. Vessel wake height modelling of existing 

conditions indicates that the majority of wake-related waves from Project-associated 

shipping reaching the near shore area will be between 10 and 12.5 cm, such that the 

spectrum of waves generated by ship wake would be similar to the spectrum of waves 

generated by wind. This ship wake would only be distinguishable from the spectrum of 

wind-generated waves during calm conditions. Also, as Project-associated shipping is 

expected to increase vessel traffic through Segment B by 6% compared to existing 

conditions, the potential for wake-generated waves to occur during calm conditions would 

also increase by 6% (Section 7.2 Wave Environment). Based on the wave assessment 

results, predicted wake wave heights are well within the range of natural wave conditions, 

and are not distinguishable from the spectrum of wind-generated waves, except in calm 

conditions. Therefore, regardless of increased frequency of wake-related waves, any 

disturbance to marine commercial area use and access would not be distinguishable from 

existing conditions and, consequently, is considered to be negligible.  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.2-32  

Project-associated shipping could affect availability of fish and seafood for commercial or 

guided sport fishing if changes to wake and underwater noise levels from vessel transit 

result in adverse effects on fish and seafood habitat and productivity. However, effects on 

marine fish and fish habitat or productivity due to vessel wake and underwater noise from 

associated vessel transit are anticipated to be negligible (Section 8.1 Marine Fish and 

Fish Habitat). Based on this determination, the effect of vessel transit by Project-

associated shipping on the availability of fish and seafood for harvesting on commercial and 

guided sport fishing in the LAA is also considered to be negligible. 

Commercial fishing and seafood harvesting gear includes nets (gillnet, seine, and trawl), 

hook and line (troll and longline), and pots and traps (crab and prawn). If commercial 

fishing and seafood harvesting gear are set within or near shipping lanes, Project-associated 

shipping could become entangled in the gear, resulting in gear damage or loss. Gillnets can 

extend hundreds of metres from a fishing vessel and are difficult to spot by other vessels. 

Commercial crab and prawn traps are deployed on long lines with attached buoys and are 

often left unattended for prolonged periods of time (TMX 2013d, Volume 8A, Section 4.0). 

While no statistics on fishing gear loss or damage are available, gear interactions with large 

vessels within the LAA have been anecdotally characterised as infrequent (TMX 2013d, 

Volume 8A, Section 4.0). Based on this information, vessel transit due to Project-associated 

shipping is not anticipated to result in a measurable change in the level of damage or loss of 

commercial fishing gear, and therefore this potential effect is determined to be negligible.  

Potential effects of vessel transit from Project-associated shipping on commercial fish and 

seafood harvesting marine area displacement, access, fish and seafood availability, and 

gear damage or loss would not be measurable from existing conditions and are therefore 

considered to be negligible. Potential consequential effects on harvest and associated 

revenues of commercial fishing and seafood enterprises are also considered to be negligible. 

When all lines of evidence are considered, the effect of vessel transit on commercial fishing 

and seafood harvesting is considered to be negligible. 

Guided Sport Fishing – Changes due to Vessel Transit 

While limited information specific to guided sport fishing locations in the LAA is available, 

identified saltwater angling areas that overlap with or are adjacent to RBT2-associated 

shipping lanes include the waters around Swiftsure Bank, Sheringham Point, Pedder Bay, 

Chatham Islands, Race Rocks, Albert Head, Constance Bank, Discovery Island, Haro Strait, 

and Pender Bluffs (North Pender Island). Project-associated shipping (as described in 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.2-33  

Section 4.0 Activity Description) may increase the frequency with which guided sport 

fishing vessels must temporarily change positions in a fishing area or change course when 

transiting a shipping lane. As per the Collision Regulations of the Canada Shipping Act, 

2001, small vessels are not to impede movement of vessel traffic along shipping lanes, and 

SOAs are in place for when deep draft vessels transit navigationally constrained areas. 

Vessel transit by Project-associated shipping in existing shipping lanes is not anticipated to 

create a measureable effect on guided sport fishing area use and access, and therefore this 

potential effect is determined to be negligible. 

Potential effects from Project-associated shipping on above-water noise could contribute to 

indirect effects on the environmental setting in which guided sport fishing occurs. Any noise 

effect from Project-associated shipping would be intermittent for guided sport fishing, with 

guided sport fishing activities occurring over a period of a few hours or in some cases, days. 

At a setback of 50 m, it is estimated that a container ship passing by a given location would 

be expected to briefly (for approximately 10 to 25 seconds) create maximum noise levels of 

between approximately 65 and 68 A-weighted decibels (dBA).[12] At a setback of 

approximately 800 m, ship pass-by noise levels are predicted to be lower than the ambient 

daytime noise level of 45 dBA. At approximately 2.3 km, container ship noise levels are 

predicted to be lower than the ambient nighttime noise level of 35 dBA (the majority of 

marine based outdoor recreational fishing activity occurs during daytime). Additional ship 

movements are expected to increase average daytime and nighttime noise levels by 0.4 to 

0.5 dBA (Section 7.4 Atmospheric Noise). The Project associated shipping effect on 

environmental setting (noise annoyance) is deemed negligible in regard to the short-term 

(approximately 10 to 25 seconds) noise event for guided sport fishers who are within a 

distance from Project associated shipping whereby they could experience a perceived 

change in noise (from ambient noise conditions) (See also Section 9.1.5.1 Human 
Health, Negligible Effects). The frequency of short-term noise events due to the Project 

would be limited by the relatively small increase in Project-associated vessel traffic in the 

shipping lanes. The indirect effect on the quality of the environmental setting for guided 

sport fishing within 2 km of the Project-associated shipping routes is considered to be 

negligible.  Compliance with pollution prevention provisions of the Canada Shipping Act, 

2001 and MARPOL by RBT2-associated marine vessels will prevent harmful changes in 

marine water quality by vessels during marine transportation operations (e.g., from 

discharges within the MSA of bilge water or ballast water) (see Section 3.2 Regulatory 

                                           
12  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. Changes between 0 and 2 dBA are generally not perceptible (Cowan 
1994). 
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Framework for more information). As a result, changes in water quality and associated 

changes in environmental setting are not expected. 

Since potential adverse effects of vessel transit from Project-associated shipping on marine 

area displacement, access, resource availability, environmental conditions, and gear 

damage or loss are considered negligible, potential consequential 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. 

Marine-based Tourism – Changes due to Vessel Transit 

While the location and presence of marine mammals is not always predictable, marine 

waters around the southern Gulf Islands, San Juan Islands, and Victoria that overlap with 

shipping lanes are important because of the presence of SRKWs and the accessibility of 

these waters for whale watching operators based at nearby marinas. Project-associated 

shipping would increase the frequency with which eco-tour vessels must temporarily change 

positions in a viewing area or change course when transiting a shipping lane. As the Project-

associated increase in large vessel traffic would be small and whale watching operators 

must already adjust course to avoid both vessels using shipping lanes (as well as to avoid 

other whale watching vessels and whales), the effects from Project-associated shipping on 

whale watching area use and access are not expected to be measureable. Kayaking tours 

and other similar paddling activities are typically undertaken closer to shore, and therefore 

any temporary displacement effect for these tour operators as a result of Project-associated 

shipping in the shipping lanes would not be measureable. As a result, the effect of vessel 

transit on marine-based tourism area use and access 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. Noise from 

Project-associated vessel movements is not anticipated to affect the life functions or critical 

habitat features for SRKWs, humpback whales, and Steller sea lions. Population viability for 

SRKW, humpback whales, and Steller sea lions is not likely to be adversely affected by 

potential vessel strikes (Section 8.2 Marine Mammals). No changes in the presence of 

marine mammals in the LAA are anticipated as a result of underwater noise or vessel strikes 

generated by Project-associated shipping. For marine birds, Project-associated shipping is 

not expected to pose a risk to population viability (Section 8.3 Marine Birds). Therefore, 
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no change in the presence of these species, and consequently the sightings success of the 

tour operators, is expected.  

Vessel transit by Project-associated shipping in existing shipping lanes is not anticipated to 

create a measureable effect on the presence of marine mammals and marine birds, and 

consequently the sightings success of tour operators is not expected to register a 

measureable change.  

The effect of above-water noise and water quality from Project-associated shipping on 

marine-based tourism would be similar to that experienced by guided sport fishing, and are 

considered to be negligible for the same reasons. 

As potential adverse effects due to vessel transit from Project-associated shipping on 

marine area displacement, access, presence of SRKWs and marine 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. 

Marine Transportation – Changes due to Vessel Transit 

Established processes and systems are in place to manage and guide vessel traffic in the 

MSA: vessel transit follows an established Canadian Coast Guard and U.S. Coast Guard 

traffic separation scheme, vessel traffic is monitored by Canadian Coast Guard and U.S. 

Coast Guard traffic services, and aids to navigation maintained by the Canadian Coast 

Guard and U.S. Coast Guard are present. 

As discussed, the most navigationally constrained point along the RBT2-associated shipping 

route is through the Turn Point SOA. Since vessel traffic services participants of 100 m or 

more in length are not allowed to enter the Turn Point SOA, Project-associated shipping 

may intermittently require vessels travelling in the opposite direction to temporarily adjust 

speed so as not to enter simultaneously. In addition, Project-associated shipping may also 

result in other vessels adjusting speed when entering and exiting the shipping lanes. 

However, delays as a result of both the Turn Point SOA and vessel traffic entering and 

exiting shipping lanes are already present in existing conditions and do not create 

navigational issues. Therefore, the effects of intermittent delays for other commercial 

transport vessels due to Project-associated shipping at this pinch point are not anticipated 

to be measureable. As a result, the effect on marine transportation area use and access is 

considered to be negligible.  
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Ferry traffic travelling between B.C., Washington State, and Alaska traverses across 

shipping lanes daily at multiple locations. Pilots on board large commercial transport vessels 

transiting to and from Roberts Bank have established effective radio communication 

protocols with B.C. Ferries masters to support the coordination of navigation activities near 

Roberts Bank (Herbert Engineering Corp. 2015). As with smaller vessels crossing shipping 

lanes, Project-associated shipping (as described in Section 4.0 Activity Description) may 

increase the frequency with which ferries must temporarily adjust course when transiting 

within a shipping lane, but this effect is considered to be insufficient to result in navigational 

issues or measurable effects on area access and use. The potential displacement and access 

effects on ferries transiting across shipping lanes are therefore considered to be negligible. 

Smaller commercial vessels travelling to and from the north and south arms of the Fraser 

River transit across shipping lanes in the Strait of Georgia, but do so north of Roberts Bank 

(Figure 9.2-5). As a result, Project-associated shipping is not anticipated to interact in the 

LAA with the smaller commercial vessel traffic that uses the Fraser River and therefore no 

change in area use and access for this marine traffic is expected.  

The effect of vessel wake on marine transportation would be less than that experienced by 

commercial fish and seafood harvesters due to the greater size of the transport vessels, and 

therefore potential effects due to wake created by Project-associated shipping are 

considered to be negligible. 

In summary, the potential effects of vessel transit from Project-associated shipping on 

marine transportation area use and access would not be measurable from existing 

conditions and are considered to be negligible. When all lines of evidence are considered, 

the effect of vessel transit from Project-associated shipping on marine transportation is 

considered to be negligible. 

9.2.5.2 Summary of Potential Transboundary Effects 

With respect to regulation and management of vessel traffic and fishing in U.S. marine 

waters, parallel legislation and agencies to the Canadian ones exist in the U.S.A. Given the 

similar types of marine shipping and other commercial use activities occurring in U.S. and 

Canadian waters within the LAA, effects to marine commercial use from routine 

marine shipping associated with the Project are expected to be broadly similar in U.S. and 

Canadian waters.  
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9.2.6 Mitigation Measures  

As no measurable adverse effects on marine commercial use are predicted to result from 

routine marine shipping associated with the Project, no mitigation measures are suggested. 

9.2.7 Residual Effects Assessment and Significance Determination 

As described previously in Section 9.2.5, no measurable residual effects on marine 

commercial use due to routine marine shipping associated with the Project are expected.  

9.2.8 Cumulative Effects Assessment 

An assessment of cumulative effects on marine commercial use was not conducted as 

routine marine shipping associated with the Project is not expected to result in any 

measurable change in marine commercial use that is likely to interact cumulatively with 

changes caused by other projects or activities that have been or will be carried out. 

9.2.9 Summary of Assessment 

Routine marine shipping associated with the Project is not expected to result in any 

measurable change in marine commercial use. 

9.2.10  Follow-up Program 

As routine marine shipping associated with the Project is not expected to result in any 

measurable change in marine commercial use, no specific follow-up measures are suggested 

in relation to marine shipping associated with the Project.   
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9.3 OUTDOOR RECREATION 

This section provides a description of the main marine-based outdoor recreation activities 

and geographical areas where these activities occur in the Marine Shipping Area (MSA), with 

a focus on the shipping lanes from PMV’s jurisdiction out to the 12 nautical mile limit of 

Canada’s territorial sea.    

As well, in this section, assessment findings are presented for the outdoor recreation valued 

component (VC). Potential effects on outdoor recreation from potential accidents or 

malfunctions are described in Section 10.5.11 Potential Accidents or Malfunctions, 

Outdoor Recreation. 

This assessment is consistent with the VC-specific information and assessment requirements 

identified in the Updated EIS Guidelines section 17.1.1 and section 17.3.2.  

9.3.1 Component Overview 

Marine-based outdoor recreation activity applicable to this assessment is defined as a water 

or shore-based activity undertaken for enjoyment in the outdoor environment that does not 

include a commercial aspect. Outdoor recreation was selected as a VC for the Marine 

Shipping Supplemental Report as the marine areas where RBT2-associated shipping would 

occur are particularly popular areas for consumptive (recreational fishing and seafood 

harvesting) and non-consumptive (recreational boating, windsport activities, diving, and 

shore-based activities) recreational activities. The assessment focuses on the individual and 

groups of outdoor recreationists (i.e., receptors) that could potentially interact with marine 

shipping associated with the Project. The potential effect on outdoor recreation uses in 

general (e.g., recreational fish and seafood harvesting) is considered where relevant.  

The two sub-components chosen to structure and streamline the assessment are presented 

in Table 9.3-1 along with the rationale for their selection. Additional selection rationale is 

provided in Section 10.5.11.1 Potential Accidents or Malfunctions, Outdoor 

Recreation, Component Overview. 
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Table 9.3-1 Sub-components for Outdoor Recreation 

Sub-component Representative of  Rationale for Selection 

Recreational 
fishing and 
seafood harvesting 

• Recreational fishing and 
seafood harvesting from 
boats and undertaken by 
recreational fishers and 
seafood harvesters 

Recreational fishers and seafood harvesters 
may undertake harvesting of fish and seafood 
within and adjacent to shipping lanes and may 
transit shipping lanes to access fishing areas. 
Project-associated shipping may displace 
recreational marine fish and seafood 
harvesting, affect access to areas of use, affect 
the availability of fish and seafood to 
recreational harvesters, potentially damage 
recreational fishing vessels and gear, and affect 
the environmental setting of these recreational 
fish and seafood harvesting areas. 

Recreational 
boating and other 
recreational 
marine activities  

• Sailing and motorboating 
• Kayaking and other 

paddling activities 
• Surfing, kiteboarding, 

windsurfing 
• Diving 
• Shore-based activities 

(swimming, 
beachcombing, camping, 
shore-based recreational 
property) 

Recreationists may undertake boating and 
other marine-based recreation activities within 
or adjacent to shipping lanes and recreational 
vessels may transit shipping lanes to access 
other areas. Project-associated shipping may 
displace recreational boating and other marine 
based recreational activities, potentially 
damage recreational vessels, affect access to 
areas of use, and affect the environmental 
setting of these recreational use areas.  

Indicators are measurable parameters and provide a means of determining a change to 

a VC from Project-associated shipping. The indicators chosen for outdoor recreation 

and the rationale for their selection are presented in Table 9.3-2. Additional rationale 

for their selection (pertaining to potential accidents or malfunctions) is provided in 

Section 10.5.11.1 Potential Accidents or Malfunctions, Outdoor Recreation, 

Component Overview. Indicators for this assessment are consistent with those used in 

Section 24.0 of the RBT2 EIS, but a few modifications have been made to reflect the 

broader study area and focus on effects generated by RBT2-associated shipping 

movements. 
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Table 9.3-2 Indicators for Outdoor Recreation 

Indicator  Rationale for Selection 

Areas used for marine-based 
outdoor recreation 

Quantitative parameters that indicate potential displacement 
from areas used by outdoor recreationists, which could result in 
effects on recreational activities and harvest. Also includes 
potential for reduced recreational area use due to changes to the 
environmental setting. 

Access to areas used for 
marine-based outdoor 
recreation 

Qualitative parameter that indicates potential displacement from 
marine corridors used to access outdoor recreation use areas or 
interference with navigation, which could result in effects on 
recreational activities and harvest. 

Resource availability (marine 
fish, seafood) 

Quantitative parameter that indicates potential change in 
availability of legally harvestable marine fish and seafood, which 
could affect recreational activities and harvest. 

Environmental setting 
Quantitative parameter that indicates potential change in key 
aspects (including noise from vessel transit) of the environmental 
setting, which could affect recreational activities and use levels.   

Damage to recreational vessels, 
gear, and shore-based property 

Quantitative and qualitative parameters that indicate the 
potential for recreational fishing vessel and gear damage or loss 
from vessel transit (entanglement). 

9.3.2 Assessment Boundaries 

The boundaries used in the assessment are described below, including temporal, spatial, 

administrative, and technical boundaries.  

9.3.2.1 Temporal and Spatial Boundaries 

The temporal boundaries for the assessment are as described in Section 6.2.2 Temporal 

Boundaries. Existing conditions generally reflect the year 2012 based on available data 

(with some data sets reflecting slightly early or later existing condition years), while the 

assessment of effects of vessel traffic associated with the Project is based on predicted 

activities in the year 2030, which is deemed to be representative of the RBT2 operation 

phase.  

The spatial boundaries for this assessment are summarised in Table 9.3-3 and 

shown in Figure 9.3-1 and Figure 9.3-2. MSA segments applicable to the spatial 

boundaries (as outlined in Figure 4-1) are reflected in Figure 9.3-1 and Figure 9.3-2.  

The local assessment area (LAA) was selected to conservatively define the area within which 

Project-associated shipping has the potential to affect outdoor recreation sub-components. 

The regional assessment area (RAA) was established to provide a regional context for the 

assessment of effects from Project-associated shipping.  
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Table 9.3-3  Spatial Boundary Definitions for Outdoor Recreation 

Spatial Boundary Description of Assessment Area 

Recreational Fishing and Seafood Harvesting 

Local assessment 
area 

For effects on fish and seafood resource availability, the LAA is the MSA, as 
outlined in Section 4.1 Marine Shipping Area.   
For effects on area use displacement, on access to areas of use, 
environmental setting, and vessel and gear damage, the LAA is also the 
MSA, but the spatial focus of the assessment is the inbound and outbound 
shipping routes used by RBT2-associated vessels within the MSA (Segments 
A, B, C, and D) and a 2 km buffer extending from the Project-associated 
shipping routes.   

Regional 
assessment area Same as LAA. 

Recreational Boating and Other Recreational Marine Activities 

Local assessment 
area 

The inbound and outbound shipping routes used by RBT2-associated 
shipping within the MSA (Segments A, B, C, and D) and a 2 km buffer 
extending from the Project-associated shipping routes.   

Regional 
assessment area MSA, as outlined in Section 4.1 Marine Shipping Area. 

9.3.2.2 Administrative and Technical Boundaries 

Secondary sources of information have been relied upon to inform the characterisation of 

existing conditions and the assessment of incremental changes arising from Project-

associated shipping. The study areas, reporting structures, and other features of existing 

recreational use data and information may not align with the needs of this assessment, 

which can limit the effectiveness of the secondary source data and information in 

determining existing conditions and assessing effects of the Project. 

For example, the reporting structures for the recreational harvest and effort data of 

Fisheries and Oceans Canada (DFO) present certain limitations for analysing fish and 

seafood activity within the recreational fishing and seafood harvesting LAA and RAA. DFO 

recreational harvesting data are reported at the Pacific Fishery Management Area (PFMA) 

level. The PFMAs are relatively large; the recreational fishing and seafood harvesting LAA 

overlaps with PFMAs 17, 18, 19, 20, 21, 29, and 121, and data reported at this level have 

limits for interpreting existing conditions. In addition, the PFMA boundaries do not conform 

to the boundaries of the LAA, which also presents limitations in interpreting existing 

conditions. PFMA 29 overlaps with the southern Strait of Georgia, but is largely outside of 

the LAA. Haro Strait and the southern Gulf Islands are overlapped by PFMAs 17, 18, and 19, 

but PFMA 17 is predominately outside the LAA. In addition, data for PFMA 29 has been 

covered in Section 21.0 of the RBT2 EIS. Similarly, Juan de Fuca Strait is overlapped 
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by PFMAs 20, 21, and 121, but PFMA 121 overlaps the entrance and is mostly outside of the 

LAA. Data for PFMAs 17 and 29 have not been included in this assessment as they are 

located predominately outside of the study area. Information on PFMA overlap with the MSA 

is available in Appendix 9.2-A Pacific Fishery Management Area Overlap with the 

Marine Shipping Area and presented in Figure 9.3-1. In addition, DFO does not develop 

data on the recreational harvest of shellfish, including crab, prawn, and shrimp. For further 

discussion of the limitations of DFO recreational fishing and seafood harvest data, please 

refer to Section 24.0 of the RBT2 EIS. 

9.3.3 Information Sources 

Information sources include the following: 

• DFO recreational harvest data, DFO Mapster v3, the B.C. Marine Conservation Atlas, 
DataBC, and user-group websites;  

• Current and previous environmental assessments and their supporting documents, 
including Trans Mountain Expansion Project, Gateway Pacific Terminal Vessel Traffic 
and Risk Assessment, and the RBT2 EIS; and 

• National Energy Board Hearing Order OH-001-2014 Trans Mountain Pipeline 
ULC Trans Mountain Expansion Project oral hearing material, including Applications 
to Participate, Oral Aboriginal Traditional Evidence, and Notices of Motion 
(2014, 2015)1. 

Aboriginal traditional knowledge relevant to the outdoor recreation assessment was 

not available. 

9.3.4 Existing Conditions 

In general, within the outdoor recreation section, information is presented for Aboriginal and 

non-Aboriginal people for existing conditions where there are identified differentiated 

recreational uses. Where differential existing conditions are not identified, existing 

conditions are deemed to be the same for Aboriginal and non-Aboriginal people.   

                                           
1  Trans Mountain Expansion Project National Energy Board Hearing materials were reviewed to identify relevant 

existing conditions information pertaining to Aboriginal outdoor recreational use and relevant information on 
the effect of shipping associated with the Trans Mountain Expansion Project on Aboriginal outdoor recreation. 
Where available and relevant, this information was reflected and considered within this assessment.    
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9.3.4.1 Overview of Outdoor Recreation in the Regional Assessment Area  

Information in this section provides contextual information at the RAA level (where 

applicable) and a description of outdoor recreational use in the applicable LAA. Many 

developments have occurred in the MSA in recent decades. 

The MSA has a long history of land-based development and associated marine shipping 

activity which have generally affected marine and shore-based recreational access, use, 

resource availability, and the environmental setting. Over time, developments have resulted 

in modification of rivers, shorelines, and marshes, and changes to the biophysical 

environment, including overharvesting of marine species, introduction of non-native and 

invasive species, and release of toxic chemicals and concentrated nutrients into marine 

waters. In recent decades, drivers of these changes include increasing urbanisation and 

presence of economic activities such as heavy industry, agriculture, and timber harvesting 

(U.S. Environmental Protection Agency 2006). 

Larger land-based industrial developments adjacent to the MSA in recent decades include 

Cherry Point Urban Growth Area, which was designated for industrial uses in 1970 and is 

the location of two oil refineries and an aluminum smelter (Whatcom County 2013). Cherry 

Point is also the proposed site for the Gateway Pacific Terminal (Gateway Pacific Terminal 

EIS 2015). Anacortes has been home to two oil refineries since the 1950s and also includes 

Dakota Creek Industries, a shipbuilding and repair facility (Anacortes Chamber of Commerce 

n.d.). Heavy industry has also occurred in Esquimalt Harbour near Victoria, and has 

included saw mills and log booms, a graving dock, shipbuilding, and other manufacturing 

and industrial activities. Fine-screened wastewater from Greater Victoria is discharged into 

Juan de Fuca Strait, with outfalls located at Macaulay and Clover Point. While wastewater 

from both outfalls meets the regulatory requirements of their Ministry of Environment 

permits, they do not currently meet Canadian government regulatory limits (Capital 

Regional District 2013). Efforts are currently underway to develop a new sewage treatment 

facility that will meet Canadian government requirements by 2020 (Capital Regional District 

n.d. a.). Longstanding forest industries have operated in southwest Vancouver Island, Gulf 

Islands, and the Olympic Peninsula areas. 

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 sub-components. 

Changing demographics have been an important driver of recreational marine use. 

Increasing population levels within the Lower Mainland of B.C. and the Strait of Georgia and 
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Puget Sound Basin area, combined with popularity of this area for marine-based recreation 

for both residents and non-residents, has increased the level of recreational activity over 

time within the RAA. Increasing marine recreational activity is anticipated to continue in 

response to population growth and an aging demographic (the latter correlating with 

increased demand for higher-end recreational boating). In addition to this trend, the 

participation rate for kayaking and small water craft sports has increased (Peak Solutions 

Consulting Inc. et al. 2009). While recreational fishing has seen a decline in participation 

over the past decade or so, anecdotal reports indicate that participation has increased over 

the last few years. As described in RBT2 EIS Section 24.0, it is anticipated that the recent 

small increase in participation will continue to occur over the long term. 

The RAA encompasses numerous islands and a large number of parks and protected areas, 

providing a wide range of marine-based recreation opportunities. Marine-based outdoor 

recreational activities occurring within the RAA include recreational fishing, boating (sailing 

and motor boating), kayaking and other paddling activities, surfing, kiteboarding and 

windsurfing, and diving. Recreational fishing and seafood harvesting areas within the MSA 

are shown in Figure 9.3-3. Protected areas, recreational boating, paddling (e.g., kayaking) 

routes, anchorages, marinas, and dive sites in the RAA are shown in Figure 9.3-4. 

Recreational fishing and seafood harvesting in B.C. tidal waters are regulated by DFO, which 

issues licences and controls catch limits, openings, and closures. DFO also manages 

Rockfish Conservation Areas, in which recreational harvesting of invertebrates is allowed by 

only hand or dive, crab by trap, shrimp and prawn by trap, and smelt by gillnet (DFO n.d.). 

9.3.4.2 Outdoor Recreation in the Strait of Georgia (Segment A of the MSA) 

Recreational Fishing and Seafood Harvesting  

Recreational crab harvesting occurs at Roberts Bank and Boundary Bay. Some recreational 

salmon harvesting (i.e., anadromous fish) occurs near Roberts Bank, but is mainly 

concentrated outside of Segment A. Further information on recreational fishing and seafood 

harvesting at Roberts Bank and Boundary Bay is available in Section 24.0 of the RBT2 EIS. 

The waters east of the Gulf Islands in Segment A are used for recreational salmon 

harvesting, and groundfish harvesting occurs near the eastern shore of Galiano and Mayne 

islands (Figure 9.3-3).   
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Recreational Boating and Other Recreational Marine Activities  

The Strait of Georgia is a major route for recreational users accessing waters around the 

southern Gulf Islands (TMX 2013a, Volume 8A, Section 4.0). As described in RBT2 EIS 

Section 24.0, recreational vessels travel through the Strait of Georgia and across shipping 

lanes to access popular boating locations, including Vancouver Island, the Gulf Islands, and 

the San Juan Islands. Recreational boating routes in Segment A are located along the 

eastern side of the Gulf Islands and adjacent to the shipping lane (Figure 9.3-4). Dive 

sites, anchorages, and coastal campsites, used by kayakers, canoeists, and other small 

craft, are located on the western and southern side of Galiano Island (Figure 9.3-4).   

Further information on recreational boating and other recreational marine activities 

occurring near Roberts Bank and Boundary Bay is available in Section 24.0 of the RBT2 EIS. 

9.3.4.3 Outdoor Recreation in Haro Strait and Southern Gulf Islands 
(Segment B of the MSA) 

Recreational Fishing and Seafood Harvesting  

Recreational fishing takes place in many areas around the Gulf Islands and within Haro 

Strait, and is highest from May through November. Harvested species include Dungeness 

crab, shrimp, and spot prawn as well as salmon, halibut, lingcod, and rockfish. Fishing for 

salmon begins in early summer and peaks in late summer, while halibut are usually fished 

in winter and spring (TMX 2013a, Volume 8A, Section 4.0). 

Recreational salmon harvesting occurring in and along the shipping lanes is concentrated 

around Saturna Island, South Pender Island, Moresby Island, Sidney Island, and Victoria 

(Figure 9.3-3). Recreational groundfish harvesting in and along the shipping lanes is 

concentrated around Saturna Island, Gooch Island, the Canada-U.S.A. border in Haro Strait, 

Discovery Island, and the waters around Oak Bay Islands Ecological Reserve near Victoria 

(TMX 2013a, Volume 8A, Section 4.0). Other specific areas of recreational fishing identified 

include waters around Constance Bank, overlapping the shipping lanes, and Albert Point and 

Clover Point, which are located further away from the shipping lanes (Juandesooka 

Enterprises 2009). The waters surrounding Race Rocks Ecological Reserve, adjacent to the 

shipping lanes near Metchosin, is also a popular location for halibut and rockfish 

(TMX 2013a, Volume 8A, Section 4.0). Recreational crab, prawn, and shrimp harvesting are 

concentrated closer to shore between Mayne and Saturna islands, and around Sidney Island 

and parts of Victoria (Figure 9.3-3).  
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Between 2003 and 2013, a total of 58,564 recreational fishing trips were recorded in 

PFMA 18 (5,324 per year) and 153,322 in PFMA 19 (13,938 per year). Over the same 

time period, approximately 48,377 pieces of salmon were harvested from PFMA 19 and 

25,486 pieces from PFMA 18. In comparison, 26,239 pieces of halibut (the most heavily 

harvested groundfish) were landed in PFMA 19. Other species harvests recorded in PFMA 18 

and 19 include greenlings, herring, lingcod, sole, and rockfish (DFO 2015a). 

However, recreational fishing is not permitted in all areas of Segment B. Restrictions on 

recreational fishing for navigational purposes are located in Ganges Harbour (in subarea 

18-3) and Tsehum Harbour (in subarea 19-5) where no buoys are permitted (DFO 2014). 

Discussions with Transport Canada are ongoing in regard to possible changes on navigation 

restrictions in 2015 (DFO 2015b). In addition, Boundary Passage and Haro Strait have several 

Rockfish Conservation Areas2 (Figure 9.3-3). Rockfish Conservation Areas are also located 

near Victoria and Metchosin.  

Several marine reserves are also permanently closed to recreational fishing, including 

the area around Ogden Point near Victoria, the area around 10 Mile Point near Oak Bay, and 

Race Rocks Ecological Reserve (TMX 2013b, Volume 8B, TR 8B-6, Section 4.0).  

Recreational Boating and Other Recreational Marine Activities  

Recreational boating routes are located throughout the Gulf Islands and overlap with the 

shipping lanes in Haro Strait in the LAA (Figure 9.3-5). Marine traffic in Haro Strait is 

estimated to increase by 60% in the summer months due to increased pleasure craft and 

ferry traffic (TMX 2013a, Volume 8A, Section 4.0). Anchorages are located between the Gulf 

Islands, on the south side of Discovery Island in Rudlin Bay, and around the Chatham 

Islands, and near Colwood. Several marinas are located in the Gulf Islands and on the 

eastern side of the Saanich Peninsula and in Victoria (Figure 9.3-5). 

The Gulf Islands National Park Reserve includes 36 km2 of land and marine area on 

fifteen islands, numerous islets, and reefs (Figure 9.3-5). An additional 26 km2 of 

submerged lands are also administered for national park purposes (Parks Canada 2015a). 

Almost half of Saturna Island is protected within Gulf Islands National Park Reserve 

                                           
2  Recreational fishing and seafood harvesting activities allowed include harvesting of invertebrates by hand 

picking or dive; crab by trap; shrimp/prawn by trap; and smelt by gillnet. All other recreational fish and 
seafood harvesting is restricted.  
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(Parks Canada 2015b). The Gulf Islands National Park Reserve3 is used for kayaking, 

canoeing, boating, diving, camping, whale watching, and wildlife viewing (TMX 2013a, 

Volume 8A, Section 4.0). South Pender Island is the closest point in the Gulf Islands 

National Park Reserve to the shipping lanes, at approximately 680 m. Popular kayaking 

areas around the Gulf Islands include Beaumont, Cabbage Island, D’Arcy Island, Montague 

Harbour, Princess Margaret, Wallace Island, and Winter Cove (Peak Solutions Consulting 

Inc. et al. 2009). Closer to Victoria, the Discovery Island Marine Park is popular for kayaking 

and overlaps with the LAA (TMX 2013a, Volume 8A, Section 4.0). 

Shore-based activities such as swimming and camping also occur in the Gulf Islands. 

Coastal campsites are located in the Gulf Islands National Park Reserve, but are also 

present on South Pender, Sidney, and D’Arcy islands (TMX 2013a, Volume 8A, Section 4.0). 

Popular beaches include Medicine Beach and Bricky Bay on North Pender; Mortimer Spit on 

South Pender; East Point, Veruna Bay, and Thomson Park on Saturna Island; and Bennett, 

Campbell, or Piggott bays on Mayne Island (The Gulf Islands n.d.). Along the eastern side of 

Vancouver Island, beaches include Island View Beach Regional Park, Cordova Bay Beach, 

Gonzales Beach, Gyro Park, and Willows Beach (Capital Regional District n.d. b. Tourism 

Victoria 2012a, b, c). Beaches along Dallas Road in Victoria also provide an opportunity for 

swimming and are popular for windsports (Ringuette 2005).  

Scuba diving sites within the LAA in Boundary Passage and Haro Strait are located around 

East Point on Saturna Island, and South Pender Island; there is also one site around 

Brethour, Domville, Forrest, and Gooch islands. Dive sites located around Victoria in the LAA 

include Discovery Island (Figure 9.3-5).  

The Gulf Islands are also home to residences that are used primarily for seasonal 

recreational purposes. With the exception of Salt Spring Island, it was estimated that 

less than 50% of home owners in the southern Gulf Islands were residents in 2008 

(ecoplan international inc 2008). On North Pender Island, almost half of all residences are 

seasonal, which results in a doubling of the population during the tourist season (Island 

Tides Publishing Ltd. 2013). Moresby Island is a privately owned island, and is 

largely undeveloped. In 2015, the only reported resident was a caretaker who manages 

                                           
3  The marine area within the reserve has been proposed as the Southern Strait of Georgia National Marine 

Conservation Area, which would protect a representative area of the Strait of Georgia marine region. The 
proposed area would encompass the current boundaries of the Gulf Islands National Park Reserve, the 
southwest area of the Strait of Georgia, and the area around the southern Gulf Islands reaching to Cordova 
Bay north of Victoria. Final boundaries of the Southern Strait of Georgia National Marine Conservation Area are 
subject to ongoing consultation with stakeholders (Vista Strategy and TERA Environmental Consultants 2013). 
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a 60-hectare farm with about 120 head of cattle, along with horses and sheep 

(Constantineau 2015). In U.S. waters, Waldron Island is also mostly privately owned and 

has a small population of 120 people (San Juan Web, Inc n.d., Constantineau 2015, Private 

Islands Inc. 2015). 

9.3.4.4 Outdoor Recreation in Juan de Fuca Strait (Segments C and D of the 
MSA) 

Recreational Fishing and Seafood Harvesting  

Swiftsure Bank is closed to recreational fishing and seafood harvesting, but harvesting 

of Chinook salmon, halibut, and other species is prevalent in the surrounding waters 

(TMX 2013, Volume 8A, Section 4.0). Salmon harvesting occurs along the coastline of 

Vancouver Island west of Metchosin, with areas of use overlapping shipping lanes near 

Sooke and at the mouth of Juan de Fuca Strait (Figure 9.3-3). Groundfish are also 

harvested along the coastline of Vancouver Island from Metchosin, and overlap with 

shipping lanes at the mouth of Juan de Fuca Strait. Specific areas of recreational fishing 

identified include waters around Possession Point, Secretary Island, East Sooke Park, Otter 

Point, Sheringham Point, Point-no-Point and Jordan River, Camper and Logan Creek, and 

East Point Can Buoy (Juandesooka Enterprises 2009). Crab, prawn, and shrimp are 

harvested closer to shore near Sooke and Port Renfrew (Figure 9.3-3).  

Between 2003 and 2013, a total of 453,580 recreational fishing trips were recorded in 

PFMA 20 (41,235 per year), 6,465 in PFMA 21 (588 per year), and 24,008 in PFMA 121 

(2,183 per year). Over the same time period, approximately 706,917 pieces of salmon were 

harvested from PFMA 20 and 125,370 pieces from PFMA 121. In comparison, 8,865 pieces 

of halibut were recorded in PFMA 20, 7,655 pieces in PFMA 21, and 97,929 pieces in 

PFMA 121. Other species recorded in PFMA 18 and 19 include rockfish, lingcod, greenling, 

and herring (DFO 2015a). 

Recreational Boating and Other Recreational Marine Activities  

Marine recreational use in Juan de Fuca Strait includes sailing, boating, fishing, surfing, 

kayaking, and scuba diving (TMX 2013a, Volume 8A, Section 4.0). One recreational boating 

route travels along the coastline of Vancouver Island for the length of Juan de Fuca Strait 

and up to Pacific Rim National Park Reserve (Figure 9.3-4). Marinas are located in the 

Sooke area and Port Renfrew, and sheltered anchorages are at Sooke and Port Renfrew 

(TMX 2013a, Volume 8A, Section 4.0).  
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The Swiftsure International Yacht Race based out of Victoria is an annual event that includes 

multiple races over four distinct courses, including to Swiftsure Bank and back; to Neah Bay 

(Washington State) and back; to Clallam Bay (Washington State) and back; and the 

‘Inshore Classic’, which reaches from William Head to Trial Island, and as far east as 

Beaumont Shoal and northerly to Johnstone Reef in Haro Strait (Royal Victoria Yacht Club 

2014). Races begin at Clover Point and end at the Ogden Point Breakwater (Royal Victoria 

Yacht Club n.d.). The Swiftsure International Yacht Race takes place at the end of May, and 

in 2013 the race had 190 entries (TMX 2013a, Royal Victoria Yacht Club 2014).   

Kayaking and surfing occur in nearshore areas of southern Vancouver Island as far west as 

Port Renfrew (Figure 9.3-4). Windsurfers and kiteboarders also use the west coast of 

Vancouver Island in windy conditions. Specific locations include Jordan River and Sombrio 

Beach (BC Parks n.d., Times Colonist 2005, TMX 2013a, Volume 8A, Section 4.0). 

Approximately 30 coastal campsites are located on the southwestern coast of Vancouver 

Island between Race Rocks and the 12 nautical mile limit of the MSA (Figure 9.3-4).   

Race Rocks Ecological Reserve is located adjacent to the LAA and is a popular location for 

diving, and wreck diving opportunities are located further out in Race Passage (TMX 2013a, 

Volume 8A, Section 4.0). However, Race Rocks is a challenging dive location due to strong 

currents and is not suitable for inexperienced divers. The window for diving is limited to the 

slack tides that occur every 6.5 hours, with spring and fall identified as the best diving times 

(Peak Solutions Consulting Inc. et al. 2009). No other dive sites are identified in Juan de 

Fuca Strait (Figure 9.3-4). 

9.3.4.5 Outdoor Recreation in U.S. Waters (Segments A, B, C, and D of the MSA) 

Recreational Fishing and Seafood Harvesting  

Recreational fishers in U.S. waters target similar species as Canadian anglers, including 

salmon, halibut, lingcod, Dungeness crab, and prawn (TMX 2013a, Volume 8A, Section 4.0). 

Recreational fisheries in the San Juan Islands and along the Olympic Peninsula for salmon, 

halibut, and lingcod are managed for short seasonal openings or until the set recreational 

quotas are reached (TMX 2013a, Volume 8A, Section 4.0). 

Chinook salmon are typically caught in the spring and late summer, and pink and coho 

salmon are caught in late summer to early fall. Halibut and lingcod are primarily caught in 

late spring. In 2013, most areas were open for recreational crabbing from mid to late 

summer until mid-fall (TMX 2013a, Volume 8A, Section 4.0). 
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Lime Kiln Point on San Juan Island, Salmon Bank south of San Juan Island, bays and inlets 

around the Port Angeles area, and western Juan de Fuca Strait are visited for recreational 

fish and seafood harvesting. Puget Sound is popular for recreational crab harvesting 

(TMX 2013a, Volume 8A, Section 4.0). 

Recreational Boating and Other Recreational Marine Activities  

Marine recreational use in U.S. areas includes boating, paddling, diving, fishing, and whale 

watching (TMX 2013a, Volume 8A, Section 4.0). In Washington, 27% of Washington State 

residents participate in motorised vessel use and 18% of residents engage in human or 

hand-powered vessel use, such as kayaking. Vessel-based recreation generally peaks in 

July, with another smaller peak in October attributable to sport fishing (Environmental 

Research Consulting et al. 2014). 

In addition to the Swiftsure International Yacht Race, other transboundary yacht races 

include the Patos Island Race that takes place annually in March between Sidney on 

Vancouver Island and Patos Island, north of the main San Juan Islands in the Strait of 

Georgia. Throughout the year, the Point Roberts Yacht Club, based at the Point Roberts 

Marina, hosts sailing races that extend into Boundary Bay and the Strait of Georgia 

(TMX 2013a, Volume 8A, Section 4.0). 

Near Roberts Bank, Lighthouse Marine Park is located on Point Roberts and provides 

opportunities for wildlife viewing and whale watching, fishing, shellfish gathering, kayaking, 

and boating. The Lily Point Marine Reserve, also located on Point Roberts, is used by 

kayakers. Marine state parks are located on Stuart Island and Posey Island in Haro Strait, 

and Lime Kiln Point State Park on the west side of San Juan Island (TMX 2013a, Volume 8A, 

Section 4.0). On the west side of San Juan Island, coastal recreational areas and beaches 

include San Juan Island National Historic Park, Lime Kiln Point State Park, San Juan County 

Park, False Bay San Juan Islands Marine Preserve, Dead Man Bay Preserve, West Side 

Scenic Preserve, Posey Island Campground, and Roche Harbour (Trust for Public Land 

et al. 2010). 

Dive sites are located in the San Juan Islands and along the Olympic Peninsula. Dive sites 

include Turn Point Wall on Stuart Island, Kellett Wall on Henry Island, and Deadman Cove 

on the west coast of San Juan Island near Lime Kiln Point. Dives along the outside 

perimeter of the San Juan Islands are rated for advanced divers due to strong currents. 

Along the Olympic Peninsula, dive sites are clustered around the Cape Flattery area near 

Neah Bay, which are considered to be challenging due to its exposure to the Pacific Ocean 

(TMX 2013a, Volume 8A, Section 4.0). 
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9.3.5 Potential Interactions and Effects 

This section considers the interactions and potential effects of routine Project-associated 

shipping on outdoor recreation. Potential effects associated with outdoor recreation 

interactions are presented in Table 9.3-4. Potential effect ratings and a preliminary 

evaluation of the potential effects on outdoor recreation associated with these interactions 

are also provided. Those potential effects anticipated to be negligible are described in 

Section 9.3.5.1, and are not carried forward in the assessment. As noted previously, 

potential effects on outdoor recreation from potential accidents or malfunctions are 

described in Section 10.5.11 Potential Accidents or Malfunctions, Outdoor 

Recreation. 

The potential effects of the Project on outdoor recreation were deemed to be the same for 

Aboriginal and non-Aboriginal users. The potential effects of Project-associated shipping on 

Aboriginal traditional use activities are presented in Section 9.5 Current Use of Lands 

and Resources for Traditional Purposes and Aboriginal and Treaty Rights. Potential 

effects on Aboriginal marine commercial uses are presented in Section 9.2 Marine 

Commercial Use.  

Table 9.3-4 Outdoor Recreation and Marine Shipping Activity Interactions  

Activity/ 
Event 

Interaction  
(Y/N) 

Potential Effect Description and Rationale 

Vessel 
Transit  Y 

Recreational fishing and seafood harvesting 
The effect of vessel transit is rated as negligible on recreational fish 
and seafood harvesting with respect to the following: 

• Change in area use and access;  
• Change in biophysical conditions for marine fish and 

invertebrates (as described in Section 8.1 Marine Fish and 
Fish Habitat) and availability of harvest eligible marine fish and 
seafood; 

• Gear damage or loss; and 
• Change in environmental setting (noise, as described in Section 

7.4 Atmospheric Noise).  

Vessel 
Transit  Y 

Recreational boating and other recreational marine activities 
The effect of vessel transit is rated as negligible on recreational 
boating and other recreational marine activities with respect to the 
following: 
• Change in area use and access; and 
• Change in environmental setting (noise as described in 

Section 7.4 Atmospheric Noise). 
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9.3.5.1 Negligible Effects 

Negligible potential effects are those effects before mitigation that are so small that they 

are either not detectable or measureable and are not anticipated to influence the short- or 

long-term viability of the VC or sub-components.  

Recreational Fishing and Seafood Harvesting – Changes due to Vessel Transit 

The RBT2 Project is anticipated to generate 260 container ship calls per year when the 

terminal reaches its 2.4 million vessel-TEU design capacity between 2025 and 2030. This 

will result in 520 Project-associated container ship movements per year (one call equals two 

movements—one inbound and one outbound), or on average approximately three 

movements every two days through the MSA during the 358 operating days per year of 

RBT2 (Section 4.0 Activity Description). The Project-associated container shipping 

activity represents an increase of 3% (Segments A, C, and D) to 6% (Segment B) in total 

vessel movements relative to existing conditions. 

Project-associated shipping routes overlap with and are adjacent to areas used to 

recreationally fish and harvest seafood, particularly around South Pender Island, Moresby 

Island, Sidney Island, Discovery Island, Race Rocks, and parts of Juan de Fuca Strait. 

Boundary Passage and Haro Strait are the most navigationally constrained areas along the 

RBT2-associated shipping routes. A Special Operating Area is located at Turn Point, where 

deep draft vessels transiting north in Haro Strait and west in Boundary Passage are required 

to adjust their course to not arrive at Turn Point simultaneously.  

Under the Collision Regulations4 of the Canada Shipping Act, 2001, vessels of 

less than 20 m in length or vessels engaged in fishing are not to impede the passage of a 

power-driven vessel travelling within a shipping lane. Project-associated shipping may 

increase the frequency with which recreational fishing and seafood harvesting vessels must 

temporarily change course when transiting or harvesting within a shipping lane. These 

navigational challenges are already present in the LAA, however, and vessel transit due to 

Project-associated shipping is anticipated to add only temporary displacement and access 

effects within the shipping lanes, and these effects would not create measurable changes 

in recreational fish and seafood harvesting. Therefore, the potential effect of vessel transit 

on recreational fishing and seafood harvesting area access and use is determined to 

be negligible.  

                                           
4  Refer to Schedule I, Part B, Rule 10(j) of the Collision Regulations. 
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Recreational fishing vessels may be subject to increased wave action due to vessel wake 

produced by Project-associated marine shipping. Potential changes to the wave environment 

due to marine vessel traffic associated with the Project are described in Section 7.2 Wave 

Environment. Within the MSA, only 2% of the total shoreline falls within the zone of 

influence of existing vessel wake, all of which is located within Segment B. Vessel wake 

height modelling of existing conditions indicates that the majority of wake-related waves 

from Project-associated shipping reaching the nearshore area will be between 10 and 

12.5 cm, such that the spectrum of waves generated by ship wake would be similar to the 

spectrum of waves generated by wind. This ship wake would be distinguishable from the 

spectrum of wind-generated waves at most shoreline locations in the LAA only during calm 

conditions (Section 7.2 Wave Environment). Also, as Project-associated shipping is 

expected to increase vessel traffic through Segment B by 6% compared to existing 

conditions, the potential for wake-generated waves to occur during calm conditions would 

also increase by 6% (Section 7.2 Wave Environment). Regardless of increased frequency 

of wake-related waves, any disturbance to recreational fishing and seafood harvesting area 

use and access would not be distinguishable from existing conditions and, consequently, is 

considered to be negligible.  

Project-associated shipping could affect availability of fish and seafood for recreational 

harvesting if changes to wake and underwater noise levels from vessel transit result in 

adverse effects on fish and seafood habitat and productivity. However, effects on 

marine fish and fish habitat or productivity due to vessel wake and underwater noise 

from associated vessel transit are anticipated to be negligible (Section 8.1 Marine 

Fish and Fish Habitat). Based on this determination, the effect of vessel transit by 

Project-associated shipping on the availability of fish and seafood for recreational harvesting 

in the LAA is also considered to be negligible. 

Recreational fishing and seafood harvesting gear includes fishing rods and lines, nets 

(gillnets and dip nets are allowed for some species), and traps and rings (crab and prawn). 

If recreational fishing and seafood harvesting gear are set within or near shipping lanes, 

Project-associated shipping could become entangled in the gear, resulting in gear damage 

or loss. Recreational crab and prawn traps were identified as most likely to interact with 

vessels transiting shipping lanes as they are deployed on long lines with attached buoys and 

left for prolonged periods of time (TMX 2013a, Volume 8A, Section 4.0). While no statistics 

on fishing gear loss or damage are available, gear interactions with large vessels within the 

LAA have been anecdotally characterised as infrequent (TMX 2013a, Volume 8A, 
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Section 4.0). Based on this information, vessel transit due to Project-associated shipping is 

not anticipated to result in a measurable change in the level of damage or loss of 

recreational fishing gear, and therefore this potential effect is determined to be negligible.  

Potential effects from Project-associated shipping on above-water noise could contribute to 

indirect effects on the environmental setting in which recreational fishing and seafood 

harvesting occurs. Any noise effect from Project-associated shipping would be intermittent 

for recreational fish and seafood harvesting, with harvesting typically occuring over a  

period of a few hours or in some cases, days. At a setback of 50 m, it is estimated that a 

container ship passing by a given location would be expected to briefly (for approximately 

10 to 25 seconds) create maximum noise levels of between approximately 65 and 68 A-

weighted decibels (dBA).[5] At a setback of approximately 800 m, ship pass-by noise levels 

are predicted to be lower than the ambient daytime noise level of 45 dBA At approximately 

2.3 km, container ship noise levels are predicted to be lower than the ambient nighttime 

noise level of 35 dBA (the majority of marine based outdoor recreational fishing activity 

occurs during daytime). Additional ship movements are expected to increase average 

daytime and nighttime noise levels by 0.4 to 0.5 dBA (Section 7.4 Atmospheric Noise). 

The Project associated shipping effect on environmental setting (noise annoyance) is 

deemed negligible in regard to the short-term (approximately 10 to 25 seconds) noise event 

for outdoor recreationists who are within a distance from Project associated shipping 

whereby they could experience a perceived change in noise (from ambient noise conditions) 

(See also Section 9.1.5.1 Human Health, Negligible Effects). The frequency of short-

term noise events due to the Project would be limited by the relatively small increase in 

Project-associated vessel traffic in the shipping lanes. The indirect effect on the quality 

of the environmental setting for recreational fishing and seafood harvesting within 2 km of 

the Project-associated shipping routes is considered to be negligible.   

Since potential adverse effects of vessel transit from Project-associated shipping on marine 

area displacement, access, resource availability, environmental conditions, and gear 

damage or loss are considered negligible, potential consequential effects on recreational 

fishing and seafood harvesting are also considered to be negligible. When all lines of 

evidence are considered, a negligible effect is expected for the recreational fishing and 

seafood harvesting sub-component. 

                                           
5 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. Changes between 0 and 2 dBA are 
generally not perceptible (Cowan 1994). 
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Recreational Boating and Other Recreational Marine Activities – Changes due to 
Vessel Transit 

Project-associated shipping routes also overlap with, and are adjacent to areas used for, 

other marine-based outdoor recreation activities, including recreational boating, diving, and 

kayaking. Kayaking and other paddling activities are typically undertaken close to shore, 

and would not be displaced by increased large vessel activity along shipping lanes. 

Recreational boating routes overlap the shipping lanes through Haro Strait and the southern 

Gulf Islands. Project-associated shipping (as described in Section 4.0 Activity 

Description) may therefore increase the frequency with which recreational vessels must 

temporarily change course when crossing a vessel shipping lane.  

As per Schedule I, Part B, Rule 10(j) of the Collision Regulations of the Canada Shipping 

Act, 2001, small recreational vessels are not to impede movement of vessel traffic along 

shipping lanes, and Special Operating Areas are in place for when deep draft vessels transit 

navigationally constrained areas. Vessel transit by Project-associated shipping in existing 

shipping lanes is not anticipated to create a measureable effect on recreational vessel area 

use and access and therefore this potential effect is determined to be negligible.  

In general, known dive sites are located near shore and outside of shipping lanes. Some 

sites however, including East Point, South Pender Island, and Discovery Island, are located 

adjacent to (but outside of) the shipping lanes. Diving activities would not be displaced by 

vessel transits of Project-associated shipping, but divers travelling to and from dive sites 

may have to traverse along or across the shipping lanes. As with recreational boating, the 

effect of vessel transit of Project-associated shipping on access to dive sites is considered to 

be not measurable and therefore negligible.  

The effects of vessel wake and above-water noise from Project-associated shipping on 

recreational boating and other marine recreational activities would be similar to those 

experienced by recreational fish and seafood harvesters. The Project is therefore unlikely to 

have a measureable effect on the environmental setting for recreational boating and other 

marine recreational activities, and the effect of vessel transit by Project-associated shipping 

is considered to be negligible. 

Compliance with pollution prevention provisions of the Canada Shipping Act, 2001 and 

MARPOL by RBT2-associated marine vessels will prevent harmful changes in marine water 

quality by vessels during marine transportation operations (e.g., from discharges within the 

MSA of bilge water or ballast water) (see Section 3.2 Regulatory Framework for more 
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information). As a result, change in water quality and associated changes in environmental 

setting are not expected from vessel transit.  

In summary, when all lines of evidence are considered, the effect of vessel transit from 

Project-associated shipping on recreational boating and other recreational marine activities 

is considered to be negligible.  

9.3.5.2 Summary of Potential Transboundary Effects 

With respect to regulation and management of vessel traffic and fishing in U.S. marine 

waters, parallel legislation and agencies to the Canadian ones exist in the U.S.A. Given the 

similar types of marine shipping and recreational activities occurring in U.S. and Canadian 

waters within the LAA, effects to outdoor recreation from routine marine shipping associated 

with the Project are expected to be broadly similar in U.S. and Canadian waters.  

9.3.6 Mitigation Measures  

As no measurable adverse effects on outdoor recreation are predicted to result from routine 

marine shipping associated with the Project, no mitigation measures are suggested  

9.3.7 Residual Effects Assessment and Significance Determination 

As described previously in Section 9.3.5, no measurable residual effects on outdoor 

recreation due to routine marine shipping associated with the Project are expected.  

9.3.8 Cumulative Effects Assessment 

An assessment of cumulative effects on outdoor recreation was not conducted as routine 

marine shipping associated with the Project is not expected to result in any measurable 

change in outdoor recreation that is likely to interact cumulatively with changes caused by 

other projects or activities that have been or will be carried out. 

9.3.9 Summary of Assessment 

Routine marine shipping associated with the Project is not expected to result in any 

measurable change in marine commercial use. 

9.3.10 Follow-up Program 

As routine marine shipping associated with the Project is not expected to result in any 

measurable change in outdoor recreation, no specific follow-up measures are suggested in 

relation to marine shipping associated with the Project. 
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9.4 ARCHAEOLOGICAL AND HERITAGE RESOURCES EFFECTS ASSESSMENT 

This section provides a broad description of the archaeological and heritage resources within 

the Marine Shipping Area (MSA) (shown in Figure 4-1). Potential effects on 

archaeological and heritage resources from routine Project-associated marine shipping 

activities are presented based on information from academic studies, work of government or 

non-government working groups, past or ongoing environmental assessments, and other 

sources where relevant. Potential effects on archaeological and heritage resources from 

accidents or malfunctions are described in Section 10.5.12. 

9.4.1 Component Overview 

Archaeological and heritage resources was selected as a valued component (VC) because 

these resources exist along the shores of the marine shipping corridor, are important in 

terms of Aboriginal and public interest, are sensitive to physical disturbance, and effects on 

this VC can be measured and monitored. Aboriginal groups have raised concerns about 

potential wake effects of marine shipping on archaeological sites in the MSA, such as 

middens, particularly those featuring burials of human remains (see Section 5.0 

Aboriginal Groups Engagement and Consultation). 

Archaeological and heritage resources include “physical and cultural heritage” (Canadian 

Environmental Assessment Act, 2012 (CEAA 2012) s. 5(1)(c)(ii) and 5(2)(b)(ii)) and “any 

structure, site or thing of archaeological, paleontological, historical or architectural 

significance” (CEAA 2012 s. 5(1)(c)(iv) and 5(2)(b)(iii)). With respect to Aboriginal peoples, 

this includes “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),” which are defined further in CEA Agency (2015). The scope of this 

VC includes archaeological and heritage resources above and below sea-level, as well as 

heritage wrecks (Heritage Conservation Act s. 13(2)(e)).  

Archaeological and heritage resources are a component of the existing human environment 

and the information required to describe the existing conditions of this VC is identified in 

section 17.3.2 of the Updated EIS Guidelines as “an inventory, description (including maps), 

and evaluation of any archaeological, cultural and historical resources, sites or practices that 

may be affected by the marine shipping associated with the Project.” The required 

description of potential effects of changes to the human environment resulting from marine 

shipping associated with the Project is identified in section 17.4.2 of the Updated EIS 

Guidelines and includes the effects of changes to the environment on Aboriginal peoples 

(including physical and cultural heritage, and any structure, site, or thing that is of 

historical, archaeological, paleontological, or architectural significance).  
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This section addresses VC-specific information requirements for physical heritage. Cultural 

heritage is addressed in Section 9.5 Current Use of Lands and Resources for 

Traditional Purposes and Aboriginal and Treaty Rights. Places and attributes 

important to Aboriginal peoples, including sacred sites, cultural landscapes, language, and 

beliefs, are assessed in Section 9.5.11 Potential Impacts on Asserted or Established 

Aboriginal and Treaty Rights.  

Paleontological, historical, and architectural resources were considered but, with the 

exception of ship wrecks, have been excluded from this assessment because no marine 

shipping activities are anticipated that would interact with any of these types of resources 

possibly present in or adjacent to the MSA. Although paleontological resources (fossils) are 

found within the MSA, particularly in the Cretaceous-aged Nanaimo Group sedimentary 

rocks found throughout the Southern Gulf Islands (Johnston 2013), the erosion-resistant 

nature of these types of rocks would prevent any potential physical effects from marine 

shipping (e.g., from wakes within the range of naturally occurring wave conditions). 

Similarly, any historical and architectural resources present in the MSA are assumed to have 

been constructed to withstand any potential physical effects from marine shipping 

(e.g., from wakes within the range of naturally occurring wave conditions). 

9.4.2 Indicators 

Indicators are measurable parameters and provide a means of determining change to a VC. 

The indicators chosen for archaeological and heritage resources and the rationale for their 

selection are presented in Table 9.4-1. 

Table 9.4-1 Indicators for Archaeological and Heritage Resources 

Indicator Rationale for Selection of Indicator 

Number and type of 
archaeological sites 

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 MSA have potential for discovery of 

archaeological sites, as judged by professional archaeologists or 
identified by predictive models. 

9.4.3 Assessment Boundaries 

The boundaries used in the assessment are described below, including temporal, spatial, 

administrative, and technical boundaries. 
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9.4.3.1 Temporal and Spatial Boundaries 

The temporal boundaries for this assessment are as described in Section 6.2.2 Temporal 

Boundaries. Existing conditions are represented by conditions reported in the most current 

available information, while the assessment of effects of increased vessel traffic associated 

with the Project is based on predicted activities in the year 2030, which is deemed to be 

representative of the RBT2 operation phase.  

The spatial boundaries for the assessment are summarised in Table 9.4-2 and shown on 

Figure 9.4-1.   

Table 9.4-2 Spatial Boundary Definitions for Archaeological and Heritage 

Resources 

Spatial Boundary Description of Assessment Area 

Local assessment 

area (LAA) 

Same as MSA.  

The primary focus is shoreline areas within Segment B that intersect with 

predicted vessel wake wave heights of 10 cm or greater and fall within 
three zones of vessel wake-wave interaction (the eastern ends of Tumbo 
and Saturna islands, the western end of Stuart Island, and the Victoria 

coastline, including Discovery, Chatham, Trail, and Chain islands). 

Regional assessment 

area (RAA) 
Same as LAA.  

The LAA boundary is the same as the MSA outlined in Section 4.1 Marine Shipping Area, 

comprised of Segments A, B, C, D, E, F, and G. This area includes the inbound and 

outbound marine shipping lanes that will be used by container ships and surrounding 

shorelines extending to the high water mark from PMV jurisdiction through the southern 

part of the Strait of Georgia, Boundary Passage, Haro Strait, and westward through Juan de 

Fuca Strait out to the 12 nautical mile limit of Canada’s territorial sea, corresponding to the 

line of longitude of Buoy J. 

The primary focus within Segment B was established based on the distance that wake 

waves from marine shipping associated with the Project are considered to have potential 

measurable changes (i.e., changes that are not negligible). The LAA primary focus area 

(Figure 9.4-2) includes shorelines that potentially intersect with predicted vessel-wake 

wave heights of 10 cm or greater (Figure 7.2-2). The 10 cm or greater wave-height 

threshold was used because ‘calm conditions’ are generally classified as conditions where 

wind-generated waves are 10 cm or less and this methodology is used in wind-wave effects 

assessments undertaken recently in the MSA (Section 7.2 Wave Environment). Figure 9.4-1 
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Figure 9.4-2 LAA Primary Focus Area (Wave Effects) and Secondary Focus Area 

(Higher Incident Risk Area)  
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All of these shoreline areas are within MSA Segment B and include three specific zones of 

vessel wake-wave interaction: the eastern ends of Tumbo and Saturna islands; the western 

end of Stuart Island; and the Victoria coastline including Discovery, Chatham, Trail, and 

Chain islands. In deeper water (e.g., Haro Strait), the area of wave environment changes is 

narrower (Figure 7.2-2). In shallower water, the area of wave effects is wider and 

consequently the LAA primary focus area extends in the Victoria area from Gordon Head in 

the northeast to Ogden Point in the southwest. 

A secondary focus for the purpose of assessing potential effects of accidents or malfunctions 

was also established and is discussed in Section 10.5.12.1.  

The RAA boundary is the same as the LAA and is established to provide a regional context 

to the potential effects discussed in relation to the LAA, particularly the primary focus area 

(Figure 9.4-1). The RAA is within the regional study area used in a recent archaeological 

overview assessment (AOA) of marine transportation by Ramsay and Owens (2015).  

9.4.3.2 Administrative and Technical Boundaries 

The Canada-U.S.A. border is an administrative boundary for management of archaeological 

and heritage resources, and access to confidential information respecting archaeological site 

locations, boundaries, and characteristics on either side of the border. In B.C., these 

resources are managed by Canada on federal lands (e.g., Gulf Islands National Park 

Reserve) and by the provincial Archaeology Branch on provincial lands. While data for B.C. 

(both public and secure) were largely accessible for this assessment, the assessment in 

Washington State relied on publicly available information because of administrative 

restrictions on access to secure (confidential) data managed by the state Department of 

Archaeology & Historic Preservation. 

No field studies were undertaken for this assessment, which relied on currently available 

information. However, current information about archaeological sites is technically limited 

by the most recent site report on file with the provincial Archaeology Branch. In a number 

of cases, this information is over 40 years old and based on regional archaeological 

inventories undertaken in the mid-1970s (e.g., Cassidy et. al (1974)) where the sites have 

not been revisited by a professional archaeologist and site reports have not been updated. 

Also, in some cases, summary information about an archaeological site is available (based 

on regional inventories like Cassidy et al. (1974)) but detailed site reports are not accessible 

or they do not exist.  
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9.4.4 Information Sources 

A summary of previous studies and information used to support the characterisation of 

existing and future conditions is presented in Table 9.4-3. Aboriginal traditional knowledge 

informed the selection of VC (Section 9.4.1), and the description of existing conditions 

(Section 9.4.5.2, Section 9.4.5.3, and Section 9.4.5.4). 

Table 9.4-3 Existing Information Used to Inform the Archaeological and 
Heritage Resources Assessment 

Topic Reference Description 

Archaeological 
Sites and 
Archaeological 

Potential 

Provincial Heritage Registry 

(Archaeology Branch 2013) 

Geographic database showing locations and 
boundaries of archaeological sites, site reports, 

and areas of archaeological potential.  

Provincial Archaeology Report 

Library (Archaeology Branch 
2014) 

Online compilation of written permit reports 
submitted to the Archaeology Branch as well as 

AOA data and reports submitted to the 
Archaeology Branch. 

Washington Information 
System for Architectural and 
Archaeological Records Data 

(Department of Archaeology 
and Historic Preservation 
2015) 

Interactive mapping system that displays 
archaeological information including the 

Statewide Predictive Model.  

Trans Mountain Pipeline 

Expansion Project Marine 

Transportation: An 
Archaeological Overview 
Assessment (Ramsay and 

Owens 2015) 

Desktop review and spatial analysis of 

archaeological resource potential and 
distribution, preliminary assessment of 

anticipated impacts, and recommendations to 
Pauquachin First Nation. The focus of this study 
was on archaeological sites in B.C. and not sites 

in Washington State. 

Wave Effects 

from Shipping 

Section 7.2 Wave 

Environment 

Effects assessment on the wave component of 

the physical environment.  

Gateway Pacific Terminal 

Vessel Traffic and Risk 
Assessment (The Glosten 
Associates 2014) 

An evaluation of the wake waves of vessels 

calling on Gateway Pacific Terminal was used to 
assess the impacts of increased vessel traffic on 
Lummi traditional cultural properties and 
underwater archaeology.  
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Topic Reference Description 

Shore Zone 
Exposure 

Washington State Coastal 
Atlas (Department of Ecology, 

State of Washington 2015) 

Interactive mapping system that displays 
information about shoreline and ocean 

environments.  

British Columbia Coastal 
Resource Information System 

(CRIMS) – wave exposure and 
shore type (British Columbia 
2015) 

Internet-based interactive map for viewing 
coastal and marine data. Classification of the 

grade of relative exposure to the elements in 
nature (primarily ocean waves) that affect the 
coastline. 

Islands Trust Shoreline Maps 

(Islands Trust 2011a, b, c, d, 
e, f, g, h) 

Series of shoreline mapping posters for Saturna 
Island, Mayne Island, Gabriola Island, North and 

South Pender islands, Thetis Island, and 
Lasqueti Island showing distribution of shoreline 
types, energy and sediment movement, and 

shoreline values and vulnerability. 

Gulf Islands National Park 
Reserve ShoreZone Mapping 

Data Summary (Coastal & 
Ocean Resources Inc. and 
Archipelago Marine Research 

Ltd. 2005) 

Summary of data from 2004 Gulf Islands 
National Park Reserve coastline mapping 

project, including d’Arcy Island, Sidney Island, 
Moresby Island, North and South Pender islands, 
Portland Island, Prevost Island, Mayne Island, 

and Saturna Island.  

9.4.5 Existing Conditions 

This section describes the existing conditions of archaeological and heritage resources in the 

MSA, and factors influencing archaeological and heritage resources. The focus is the shore 

zone environment where there is potential for interaction between effects from marine 

shipping and archaeological and heritage resources. 

9.4.5.1 Physical Environment 

The focus of the archaeological and heritage resources LAA is the dynamic shore zone 

environment that is subject to ongoing geomorphologic change due to changing relative 

sea-level (RSL), differing shoreline types, daily tidal ranges and currents, and varying on-

shore wave energies.  

The Fraser Glaciation reached its maximum extent at the edge of the continental shelf near 

Victoria at ca. 14,500 years before present (B.P.). Since that time, RSL change throughout 

the MSA has resulted from a combination of isostatic (crustal depression and rebound in 

response to ice loading), eustatic (global sea-level change), and tectonic processes 

(Fedje et al. 2009). Past differences in sea level 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). RSL was 

significantly lower than present from 12,000 to 3,000 B.P., and all shoreline archaeological 
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sites in the MSA dating to this time period will have been submerged by sea-level rise, 

eroded and redeposited by wave action and bioturbation (e.g., shellfish burrowing) as RSL 

rose; however, intertidal investigations demonstrate that stratified cultural deposits can 

survive undisturbed in active beach zones in the MSA (Fedje et al. 2009). Cultural deposits 

at elevations below modern high tide have been found in a number of locations in the MSA 

(Carlson and Hobler 1993, Grier et al. 2009, Stein 2014). In the southern Strait of Georgia 

region, intertidal sites between 1,000 and 4,000 years old can be expected and coastal sites 

older than this may be completely submerged (Ramsay and Owens 2015). 

The sensitivity of shoreline archaeological sites to being potentially affected by marine 

shipping is largely related to the geological composition (rock or erodible sediment) of the 

shoreline and the extent to which the shoreline is exposed to, or protected from, waves. 

Shoreline substrate types within the RAA are shown in Figure 8.1-2, with detail on specific 

shoreline areas shown in Figures 8.1-3 through 8.1-6. The predominantly rocky shorelines 

of the Gulf Islands and San Juan Islands bordering Haro Strait contrast with a higher 

proportion of sand and gravel shorelines of the San Juan Islands bordering Rosario Strait. 

The extent to which these shorelines are exposed to, or protected from, waves is shown in 

Figure 9.4-3, with detail on specific shorelines shown in Figures 9.4-4 through 9.4-7. 

Wind-wave and current activity remain the dominant forces shaping shorelines facing the 

marine shipping lanes, and these vary appreciably depending on the orientation and form of 

the shoreline, nearshore water depth, and other factors. Headlands facing storm waves are 

subject to the greatest wind and wave force, whereas bays and estuaries are subject to the 

least. As a result, headlands comprised of glacial deposits (e.g., Sidney Island) are prone to 

erosion and damage caused by strong winds1, whereas bays and estuaries are prone to 

sediment deposition (Islands Trust 2011 b, d, f, h).  

ShoreZone mapping for shore type and wave exposure has been undertaken by the Islands 

Trust, and summary data are listed in Table 9.4-4. Shoreline types for Galiano Island 

(Segment A, Figure 4-1) are 90 percent rocky shores with steep or low slope, and this 

ratio is higher for shorelines facing the marine shipping lanes (Islands Trust 2011a).  

                                          
1  Wind wave erosion at Sidney Island was a concern noted by Tseycum First Nation members in a June 4, 2015 

meeting with PMV regarding marine shipping associated with RBT2. 
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Table 9.4-4 Gulf Island Shoreline Types 

Shoreline 

Type 
Description 

Galiano Island Mayne Island 
Saturna Island 

(LAA focus) 
S. Pender Island 

% of 
Shore 

Length 
(km) 

% of 
Shore 

Length 
(km) 

% of 
Shore 

Length 
(km) 

% of 
Shore 

Length 
(km) 

Sea Cliff Rocky shore with steep slopes 32 26.1 17 7.3 32 15.6 18 4 

Low Rock-

Boulder 
Rocky shore with low slopes 54 43.6 66 27.7 52 25 59 13 

Bluff 
Moderate to high slopes of 

sediment (often eroding) 
0.4 0.3 0 0 0 0 0 0 

Boulder-Cobble 
Boulder-cobble cover on beach 

(often indicates eroding shoreline) 
5 4.2 4 1.7 5 2.3 1 4 

Pebble-Sand 

Stable or accreting pebble-sand 
(or shell) beaches (may be eroding 

where sediment supply is 
interrupted) 

7 5.5 10 4.2 7.5 3.6 17 4 

Marsh-Fine 
Sediment 

Low energy shorelines with 

sediment inputs from watersheds 
nearby 

0.9 0.7 2 9.2 2.9 1.4 1.7 0.4 

Source:  Islands Trust (2011a, b, c, d, e, f, g, h). 
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The northeast-facing shore of Galiano Island has a long fetch (defined as the distance over 

which wind can push water to generate waves—a longer fetch generates larger waves) 

relative to other Galiano Island shorelines, and receives strong storm winds from the 

southeast and northeast (winter outflow winds), combining to give the northeast facing 

shores a high wave exposure rating (Islands Trust 2011b). In Figure 9.4-8, the wind fetch 

for Galiano Island is shown in green. Figure 9.4-3Figure 9.4-4Figure 9.4-5Figure 9.4-6Figure 9.4-7 

Figure 9.4-8 Galiano Island Wind Fetch   

 

Source:  Islands Trust (2011b). 

The shoreline types of Mayne Island, Saturna Island (in LAA primary focus area), and South 

Pender Island (Segment B, Figure 4-1), are largely bedrock and resistant to erosion. There 

are a few sand and shell pocket beaches on each. The north side of Mayne Island is exposed 

to northerly storm winds and waves, and wave exposure of shorelines facing the marine 

shipping lanes ranges from medium to high (Islands Trust 2011c, d). The wind fetch 

for Mayne Island and Saturna and South Pender islands are shown in Figure 9.4-9 and 

Figure 9.4-10, respectively. 

The southeast end of Saturna Island is exposed to southeasterly storm winds and waves, 

and the north side is partially exposed to northwesterly winds and waves. Wave exposure of 

shorelines facing the marine shipping lanes ranges from medium to high with the exception 

of shorelines sheltered by Tumbo Island to the north (Islands Trust 2011e, f). The southeast 
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end of South Pender Island is partially exposed to southeasterly storm winds and waves and 

shorelines facing the marine shipping lanes are classed as medium wave exposure (Islands 

Trust 2011g, h).  

Figure 9.4-9 Mayne Island Wind Fetch 

 
Source:  Islands Trust (2011d). 

Figure 9.4-10 Saturna (LAA focus) and South Pender Islands Wind Fetch 

   
Source:  Islands Trust (2011f, g). 
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ShoreZone mapping for shore type and wave exposure has also been undertaken for the 

Gulf Islands National Park Reserve, which overlaps the LAA primary focus area. The area 

mapped is shown in Figure 9.4-11 and the shoreline characteristics are summarised in 

Table 9.4-5. The only areas with higher energy (semi-exposed, 7%) are areas with direct 

exposure to the Strait of Georgia and current-dominated shorelines such as the northwest 

facing coast of Tumbo Island, Saturna Island, and Mayne Island (Coastal & Ocean Resources 

Inc. and Archipelago Marine Research Ltd. 2005).  

Figure 9.4-11 Area of Gulf Islands National Park Reserve ShoreZone Mapped 
(blue) 

 
Source:  Coastal & Ocean Resources Inc. and Archipelago Marine Research Ltd. (2005). 
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Table 9.4-5 Gulf Islands National Park Reserve Shoreline Characteristics 

Substrate % 
Wave 

Exposure 
% 

Substrate, Wave, and Biophysical 
combined 

% km 

Rock 31 
Semi-
exposed 

7 

Semi-exposed Stable Substrate: 

Rocky shorelines with moderate to 
high wave exposure 

4 14.6 

Rock and 

Sediment 
47 

Semi-

protected 
76 

Semi-protected Stable Substrate: 
Rocky shorelines with moderate to low 

wave exposure 

33 109.1 

Sediment 18 Protected 15 

Semi-protected Partially Mobile 

Substrate: Rocky shorelines with 
sediments sufficiently mobile to limit 
epibenthos in some shore areas 

36 129.1 

Wetland 3 
Very 

Protected 
1 

Semi-protected Mobile Substrate: 
Small-size sediment shores, 

cobble/boulder beaches 

5 16.3 

Man-made 1 Man-made 1 
Protected Stable Substrate: Rocky 
shorelines with low wave exposure 

2 5.7 

    

Protected Partially Mobile Substrate: 

Rocky shorelines with sediments 
sufficiently mobile to limit epibenthos 

in some portions of the shore 

11 3.5 

    
Mobile Substrate, Estuary/Lagoon, 
Current-Dominated Channel and 
Anthropogenic Feature  

9 31.7 

TOTALS  100  100  100 333.7 

Source:  Coastal & Ocean Resources Inc. and Archipelago Marine Research Ltd. (2005) 

For the portion of Segment B in the U.S.A., the geomorphic characteristics of the San Juan 

Islands can be summarised as having extensive bedrock shoreline with limited sea-level rise 

and moderate tidal range (Shipman 2008). For the LAA primary focus area, in the portion of 

Segment B in the U.S.A., all shorelines of Stuart Island facing the marine shipping lanes are 

bedrock with no potential for erosion (Department of Ecology, State of Washington 2015). 

In the Victoria portion of the LAA primary focus area, the shoreline from Gordon Head to 

and around Ten Mile Point is largely rock cliff, rock platform, or rock with isolated small 

pocket gravel and/or sand beaches (Figure 8.1-4). Discovery, Chatham, and Trial islands 

have similar shore types with fewer beaches. From Ten Mile Point to Ogden Point, the 

shoreline is also similar but includes a number of interspersed larger sand beaches, such as 

Cadboro Bay, Willows Beach, and Gonzales Bay. Most of the shoreline is classed as exposed 

or very exposed to waves. 
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9.4.5.2 Ethnography 

Ethnographic sources of information were reviewed to identify the potential types and 

locations of archaeological and heritage resources related to previous traditional use of the 

LAA and RAA by Aboriginal groups. The MSA overlaps with three different areas where 

Aboriginal groups are related linguistically and culturally: Nuu-chah-nulth, Straits Salish, 

and Halkomelem.  

Nuu-chah-nulth groups on Vancouver Island occupied territory west of Port Renfrew 

(Segment D) and include Huu-ay-aht First Nation, Ditidaht First Nation, and Pacheedaht 

First Nation. Nuu-chah-nulth people share a whaling tradition with the closely related Makah 

Tribe at Neah Bay on the west end of the Olympic Peninsula in Washington State 

(Segment D), and archaeological sites in this region often reflect this culture (Coté 2010). 

Archaeological and ethnographic studies suggest that prior to modern day amalgamations, 

independent Aboriginal groups in this region exploited resources from smaller territories 

(ha’houlthee) and lived year-round in principal villages (McMillan and St. Claire 2012).  

Huu-ay-aht First Nation historically occupied territory from the western edge of the MSA into 

Barkley Sound. The eastern boundary of this historical territory has been reported to extend 

at least to Pachena Point, and at times farther east to Darling River and Tsusait River 

(McMillan and St. Claire 2012). 

Ditidaht First Nation historically occupied nine village sites spread along the coastline from 

Bonilla Point to Pachena Point in proximity to marine resources. Ditidaht First Nation has 

reported that there are archaeological sites along the foreshore just north of the shipping 

route, including burial sites and rock art panels (pictographs) (NEB 2014b).   

Pacheedaht First Nation has identified important sites, such as villages and camps, in and 

around the western aspect of Juan de Fuca Strait. Pacheedaht First Nation reports that their 

historical villages were integral to their culture and their marine resource harvesting 

activities (NEB 2014c). These villages were located at Jordon River, Boulder Beach (between 

Magdalena and Simon Points), Sombrio River, Botanical Beach, Port San Juan, Robertson 

Cove, Port Renfrew, and other locations near marine, river, or lake shorelines (NEB 2014c). 

Straits Salish and Halkomelem households and extended family groups generally 

participated in a dynamic seasonal round, living together in large villages during winter and 

dispersing during spring, summer, and fall to travel, collect available foods, and pursue a 

wide variety of activities (Maxwell et al. 1998). Straits Salish Aboriginal groups on 
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Vancouver Island east of Port Renfrew, ranging throughout Segments B, E, and F, include 

T’Sou-ke, Scia’new, Esquimalt, and Songhees, who shared a common dialect of the North 

Straits Salish lanquage called Lekwungen (Keddie 2003), and Tsartlip, Pauquachin, 

Tseycum, and Tsawout, who shared a North Straits Salish language dialect called 

SENĆOŦEN. Also Straits Salish and SENĆOŦEN speaking are Semiahmoo on the B.C. Lower 

Mainland (Segment E), and Callum (Port Angeles area of Olympic Peninsula), Lummi 

(Bellingham / San Juan Islands, Segments B and F), and Samish (Anacortes / San Juan 

Islands, Segments B and F) in the U.S.A. Straits Salish people are known for a traditional 

method of fishing called “reef-net fishing” that was practised at specific configurations of 

rock reefs and currents (Suttles 1951, Claxton and Elliott 1984, Claxton 2003, Turner and 

Berkes 2006). Seasonal camps were located close to these fishing sites and other traditional 

resource sites to harvest and process resources. Semiahmoo First Nation has reported burial 

grounds along shorelines in the San Juan and southern Gulf islands and archaeological sites, 

including petroglyphs at Crescent Beach (PMV 2015). 

Race Rocks, within Juan de Fuca Strait, has been identified as a site of importance to 

T’Sou-ke Nation (NEB 2014a, 2015a). Other sites of importance include Big River, Secretary 

Island (once a fishing station), Siaosun (meaning “sounds the pebbles make when they’re 

being washed upon [the] shores”), and other historic village and petroglyph sites along the 

straits and within the MSA (NEB 2014a, 2015a).  

Scia’new First Nation has reported that the coast and islands of Juan de Fuca Strait, within 

the MSA, are lined “from Race Rocks to Port Renfrew, and again on the US side,” with 

registered archaeological sites, burial sites, and sacred sites (NEB 2015b). Esquimalt Nation 

has identified historic village sites at Portage Inlet and Victoria Harbour, as well as 

Flemming Bay and multiple locations in the Gorge waterway connecting Victoria Harbour 

with Portage Inlet. Burial sites were also identified for Small Pox Island, D’Arcy Island, 

Brothers Islands, and Inskip Island (NEB 2015c). 

Tsartlip First Nation has reported burial sites and midden sites within the MSA, but specific 

locations were generally not identified. Tsartlip First Nation has expressed concern about the 

potential effects of increased tanker traffic to their sites of importance, particularly further 

erosion to burial sites and midden sites (NEB 2014a). Tseycum First Nation has reported 

that marine traffic is affecting grave sites along shorelines and grave robbing has occurred 

at some that are eroded (PMV 2015b). Tsawout First Nation has reported grave sites at 

Scull Island (south of Pender Island), in the Salt Spring Island area and village sites in the 

San Juan Islands. Malahat First Nation has reported cultural use sites in the Gulf Islands, on 
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Mayne Island (burials), North and South Pender islands, the San Juan Islands (Orcas and 

San Juan), and on Moresby Island (PMV 2015a and Section 9.5 Current Use of Lands 

and Resources for Traditional Purposes and Aboriginal and Treaty Rights). 

Halkomelem groups overlap the northern portion of the MSA (Segments A and B) and 

include Malahat, Cowichan Nation Alliance, Lake Cowichan, Lyackson, and Tsawwassen. 

Halkomelem groups generally utilised marine resource sites in the Gulf Islands and the 

Fraser River Delta. The Cowichan Nation Alliance has reported numerous sites of importance 

in the MSA and Lyackson has reported sites on Valdes Island (NEB 2015d) and at Montague 

Harbour (Section 9.5 Current Use of Lands and Resources for Traditional Purposes 

and Aboriginal and Treaty Rights).  

9.4.5.3 Regional Archaeological and Heritage Resources 

Archaeological sites and areas of archaeological potential can be found at various locations 

throughout the RAA, particularly along shorelines in proximity to freshwater sources and/or 

marine resources. The types of features that can be found at these sites include the 

following (Ramsay and Owens 2015): 

 Burial cairns – grave sites marked by piles of rocks over burials; 

 Canoe runs – pathways across a beach to water, cleared of boulders/rocks to allow 

canoes to be dragged up the beach; 

 Clam gardens – beach terrace created by constructed rock wall to increase shellfish 

production; 

 Cultural depressions – depressions excavated by people for purposes such as 

houses, cooking, or storage; 

 Culturally modified trees – trees altered by Aboriginal people, e.g., by bark or plank 

removal; 

 Defensive sites – sites that were typically fortified with fences or trenches; 

 Fish traps – include stone walls or wooden weirs and stakes; 

 Lithic scatters – surface scatter of stone tool artifacts or flake debris from tool 

making; 

 Middens – most abundant type of site, typically along coastlines marking camps and 

settlements where household refuse accumulated, e.g., shellfish remains, organic 

remains, bones, fire cracked rock, and commonly human remains; 

 Pictographs – images painted on stone surface; 

 Petroglyphs – images carved or pecked on stone surface; and 

 Wet sites – sites where organic material has been preserved due to anaerobic 

conditions, e.g., wooden fish weirs near rivers, basketry found near wetlands. 
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Study areas for previous archaeological investigations have generally been focused on 

one side of the Canada-U.S.A. border or the other (e.g., the Gulf Islands or the San Juan 

Islands) and rarely cross the border due to different regulatory requirements. 

Archaeologists have referred to the two areas collectively as the Gulf of Georgia (Mitchell 

1971, Grier 2003) or, more recently, the Salish Sea (Rorabaugh and McNabb 2014). 

Reef-net fishing sites are located throughout the RAA and have been reported by Easton 

(1985, 1990), Sencot’en Alliance (2002), and Semiahmoo First Nation (PMV 2015) near 

Sooke, Beecher Bay, Victoria, San Juan Islands, Gulf Islands, Point Roberts, and Lummi 

Island. The primary physical feature remaining is accumulated anchor stones used to hold 

this type of fishing net (Boxberger 1985, Moore and Mason 2012). 

The existing conditions of Segment A (Figure 4-1), from Galiano Island to Point Roberts, 

were described by Mathews and Pawlowski (2007) in an archaeological impact assessment 

for the Vancouver Island Reinforcement Project. The history of archaeological research in 

the southern Strait of Georgia is also reviewed by Eldridge and Anaya-Hernandez (Eldridge 

and Anaya-Hernandez 2004). Regional (Gulf Islands and San Juan Islands) analyses have 

also been undertaken by Carlson (2008) for projectile points, Rorabaugh and McNabb 

(2014) for toolstone acquisition, and Dahm (1994) for soapstone use. 

Regional AOA completed in B.C. include Ramsay and Owens (2015) for the B.C. portion of 

the MSA; Eldridge and Parker (2006) for the Hul’qumi’num Treaty Group area, including the 

Gulf Islands; Parker (2008) for the Capital Regional District not covered by Eldridge and 

Parker (2006); and Bonner and Eldridge (2001) for a portion of Ditidaht First Nation 

traditional territory. Pacheedaht First Nation (NEB 2014c) identified 58 archaeological sites 

in relation to the MSA. The AOA by Ramsay and Owens (2015) is most relevant to the 

current assessment and looked at similar effects along the marine shipping route. However, 

Ramsay and Owens (2015) looked only at areas in B.C. within 2 km of the marine 

shipping lanes, which is a narrower local study area near Victoria than that used in the 

current assessment. 

In Washington State, an inventory of coastal and submerged archaeological sites and 

predictive modelling have been undertaken for areas of Segment D (west of Neah Bay) 

(ICF International et al. 2013). In addition, a predictive model for archaeological sites is 

available for the entire state (Department of Archaeology and Historic Preservation 2015). 

Typical site types in coastal areas include shell middens, campsites, pictographs and 

petroglyphs, wet sites, culturally modified trees, and burial sites. Underwater sites 

include shipwrecks, reef-net anchors, canoe runs, fish weirs and traps, and middens (Stilson 

et al. 2003). 
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9.4.5.4 Archaeological and Heritage Resources in the Local Assessment Area 

The archaeological and heritage resources LAA primary focus area encompasses a number 

of islands and shorelines in B.C. and Washington State. In B.C., these include (from north to 

south) portions of Saturna Island (and Tumbo Island), Chatham Island, Discovery Island, 

and Trial Island, as well as the Victoria shoreline from Gordon Head to Ogden Point. In 

Washington State, these include the west portion of Stuart Island.  

Archaeological Sites 

Descriptions of archaeological sites in this section are based on detailed site reports from 

the B.C. Archaeology Branch registry of archaeological sites accessed in June 2015 unless 

otherwise noted.  

Saturna Island has forty known archaeological sites, with five located inside the zones 

where wake-waves of heights in the range of 10 to 12.5 cm and 12.5 to 15 cm are expected 

(Figure 7.2-2), which in part define the LAA primary focus area. These sites include 

DeRs-30, DeRs-17, DeRs-9, DeRs-88, and DeRs-2. Archaeological sites on Saturna Island 

within the predicted 10 to 12.5 cm wake-wave height zone are described below.  

 DeRs-2 comprises two discrete patches of shell midden (reported to also be a burial 

site), 5 to 10 m above sea level (Detailed Site Report for DeRs-02 2015), and 

located on the far side of small points and viewed as “may be somewhat protected 

from wake” (Ramsay and Owens 2015). A 1974 comment on the site form notes that 

there is little erosion problem. 

 DeRs-17 is a 10 x 350 x 1 m shell midden with 25% to 50% remaining in 1974 

(disturbed by clearing, road, residential development, and landscaping), and 

reported to be disturbed by wave action at a slow rate (Cassidy et al. 1974). The site 

is an open shoreline fronted by a rock platform facing Tumbo Channel. 

Archaeological sites on Saturna Island within the 12.5 to 15 cm wave height zone are 

described below.  

 DeRs-8 is a 20 x 375 x 1 m shell midden with 20% to 50% remaining in 1974 

(disturbed by road, construction, and clearing) and reported to be disturbed by wave 

action at a moderate rate (Cassidy et al. 1974). The site is at the head of a bay 

facing Tumbo Channel and is the most sheltered from wake-wave effects; however, 

it was reported in 2001 to be “somewhat” disturbed by wave erosion (Hewer 2001).  

 DeRs-9 is a 5 x 180 x 0.1 m thin and scattered shell midden with 50% to 75% 

remaining in 1974 (disturbed by clearing and construction), and reported to be 

disturbed by wave action at a slow rate (Cassidy et al. 1974). 
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 DeRs-30 is a 19 x 20 x 0.19 m shallow midden deposit 2 to 3 m above the sandstone 

shoreline facing the shipping lane with 85% intact subject to “natural shore erosion 

and minor erosion from the foot path” (Nicholls 2002).  

Tumbo Island, 700 m north of the east end of Saturna Island has seven recorded 

archaeological sites, one of which is located in the 10 to 12.5 cm wake-wave height zone 

(Figure 7.2-2): 

 DeRs-29 is a 50 x 25 m shell midden with surface features suggestive of a house 

platform. The site is fronted by a steep 2 m high wave-cut bank and bedrock 

(Maxwell et al. 1998). 

An important cultural site, DeRs-25, on Cabbage Island (Reburial on Cabbage Island 2009) 

immediately to the west of Tumbo Island, has been eroded by wave exposure (Maxwell et 

al. 1998) but is 4.7 km from the marine shipping route and is therefore not expected to be 

affected by marine shipping associated with the Project. In addition, a ship wreck site 

(DeRs-31) is located near Rosenfeld Rock to the northeast but would not be affected by 

waves because of its depth. 

In the Victoria area, there are a large number of known archaeological sites that fall within 

the greater than 10 cm wake-wave height zone. Six archaeological sites in the 10 to 

12.5 cm wake-wave height zone were identified along the shoreline from Gordon Head 

(northwest end) to Ten Mile Point (southeast end), described below. 

 DcRt-17 is a 10 x 100 m shell midden with surface lithics located in a sheltered bay. 

Details about this site, including its current condition, are unknown (site report 

unavailable). 

 DcRt-26 is a 15 x 195 m shell midden and burial site with surface lithics and cairn. 

The shoreline of the site is noted as being exposed through wave and rain erosion 

and “winter storms annually wash away parts of the bank along the beach including 

parts of DcRt-26.” A storm in February 2006 was noted as eroding 0.5 m of bank and 

the site was noted in 2009 as having “extensive wind and wave erosion, slumping 

onto the foreshore.”  

 DcRt-73 is a 5 x 40 m shell midden impacted by wave action. Details about this site, 

including its current condition, are unknown (site report unavailable). 

 DcRt-74 is a 10 x 120 m shell midden. Details about this site, including its current 

condition, are unknown (site report unavailable). 
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 DcRt-75 is an 8 x 75 m shell midden on an exposed point, which was recorded in 

poor condition in 1975, and noted as being “very badly disturbed, perhaps totally 

destroyed” at the time by wave action, construction, and slumping. It is likely 

completely destroyed at present.  

 DcRt-76 is a 23 x 187 m shell midden in a protected bay. Details about this site, 

including its current condition, are unknown (site report unavailable). 

Nine archaeological sites were identified in the 12.5 to 15 cm wake-wave height zone from 

Ten Mile Point to Willows Beach, as described below. 

 DcRt-8 is a 30 x 480 m shell midden and burial site located at the head of a small, 

very protected bay, with surface lithics, house posts, hearth, and faunal remains.  

 DcRt-10 is a 40 x 1,080 m complex site now located behind a seawall and other 

developments along the waterfront, with burials, subsurface lithics, cultural 

depressions, hearth features, house posts, faunal remains, etc. 

 DcRt-14 is a 30 x 180 m shell midden with burial site and earthwork feature in a 

small bay. 

 DcRt-15 is a 24 x 350 m shell midden and burial site located at the head of a large 

protected bay, with surface lithics and subsurface artifacts. 

 DcRt-19 is a 10 x 110 m shell midden along the side of a large bay. 

 DcRt-23 is a 10 x 55 m shell midden in a small sheltered bay, with surface lithics 

described as disturbed by house development.  

 DcRt-24 is a 16 x 120 m shell midden on a point of land adjacent to a small bay, 

with surface lithics described as in fair condition in 1975, disturbed by construction 

and landscaping. 

 DcRt-71 is a 40 x 300 m shell midden fronting a number of small sheltered bays. 

 DcRt-72 is a 17 x 20 m shell midden in a location sheltered behind a small island. 

Site DcRt-10 also overlaps with the 10 to 12.5 cm wake-wave height zone that extends for 

the remainder of the Victoria coastline to the west. This wake-wave height zone includes an 

additional nine sites listed below (no shoreline sites overlap with the zone of 12.5 to 15 cm 

wake-wave height at Gonzales Point). 

 DcRt-1 is a 10 x 40 m shell midden along a tombolo connecting a small islet. 

 DcRt-16 is a 120 x 590 m shell midden and burial site with lithics at the head of a 

large bay. Wave erosion is not listed among the disturbance factors for this site, 

which include farming, road construction, sewers, residential development, 

landscaping, and pipeline. 

 DcRt-33 is a 2 x 5 m site with surface lithics at the head of a small bay. 
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 DcRt-69 is a 30 x 100 m shell midden with human remains and general features that 

has been impacted by wind-wave erosion, among other disturbance factors. 

 DcRt-70 is a 10 x 120 m shell midden along the side of a large bay. 

 DcRu-11 is a shell midden of unrecorded size with a trench embankment (defensive 

feature). 

 DcRu-23 is a 210 x 122 m shell midden on a rocky point with subsurface lithics, 

trench embankment, cultural depression, hearth, and faunal artifacts. 

 DcRu-24 is a 140 x 420 m shell midden on a rocky point with trench embankment 

and faunal artifacts.  

 DcRu-88 is a 15 x 240 m shell midden at the head of a large bay behind a road with 

surface and subsurface lithics. 

Chatham and Discovery islands, southeast of Victoria, have 45 known archaeological sites 

combined. The islands were initially surveyed in the 1960s and 1970s and resurveyed in 

1997 (Millennia Research Ltd. 1997). None of the shoreline sites fall in zones with less than 

12.5 cm wake-wave height.  

On Chatham Island, two sites are located within the 12.5 to 15 cm wake-wave height zone, 

and are described below. 

 DcRt-5 is an undefined shell midden on an east-facing bay, recorded in 1953 with 

the remarks “burnt clamshell in corners of rock, probably much of deposit washed 

away.” 

 DcRt-50 is a 5 x 30 m shell midden on a north-facing shore that was recorded in 

1974 and described as “a very small and shallow site badly disturbed by erosion.” 

The site was revisited in 1997 and the boundaries were visible only on the east and 

back of the bay. 

On Chatham Island, 22 sites are located in the 15 to 20 cm wake-wave height zone, and are 

described below. 

 DcRt-2 is a site connecting two bays, one on the east-facing open water and one on 

the west sheltered by facing islands. The site is a 70 x 90 m scattered but continuous 

shell midden with cultural depressions and cairns likely related to human interment. 

The site was described in 1974 and 1997 as well preserved with very little erosion, 

but with severe erosion off the terrace on the northwest of the western bay. 

 DcRt-3 is a 30 x 150 m variable shell midden along the west side of an island, with a 

cultural depression, noted as disturbed by industrial development and slow erosion 

(severe on south part). 
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 DcRt-43 is a shell midden with undetermined site boundaries that could not be 

relocated in 1997, but noted as disturbed by erosion in 1974. 

 DcRt-44 is a shell midden with undetermined site boundaries on the side of a large 

bay, with canoe skid (petroform) and noted as disturbed by erosion in 1974, and 

eroding onto the beach in 1997. 

 DcRt-45 is a 5 x 20 m shell midden associated with a large rocky sheltered bay, 

noted as having continued erosion along the shoreline front in 1974. 

 DcRt-46 is a 5 x 9 m shallow-patchy shell midden between two boulder outcrops, 

where “erosion remains a major threat to the site” in 1997. 

 DcRt-47 is a 4 x 25 m shell midden on a low grassy rock ledge. 

 DcRt-48 is a 0.25 x 10 x 12 m shell midden and burial site with continued erosion 

noted in 1974 and midden eroding out of the bank in a restricted area in 1997. 

 DcRt-49 is a 5 x 20 m shell midden with undetermined depth, noted as rapidly 

eroding in 1974 and not revisited in 1997. 

 DcRt-51 is a 3 x 46 m shell midden at the head of a large bay, noted as disturbed 

cultural material in 1974. 

 DcRt-52 is a shell midden of undetermined size on the south side of a point, noted as 

undergoing extreme erosion in two areas in 1974. 

 DcRt-53 is a shell midden of undetermined size found on both ends of a long curving 

beach, noted in 1974 as behind a good gravel beach which forms a partial 

breakwater. 

 DcRt-55 is an 8 x 42 m shell midden facing Baynes Channel. In 1997, the midden 

was considered very eroded. Continued erosion was a disturbance factor noted in 

1974 and 2001 as well. 

 DcRt-56 is a 5 x 90 m scattered shell midden on a sheltered bay facing the interior of 

the islands with culturally modified trees present (traditional use). Erosion was noted 

as a disturbance factor in 1997. 

 DcRt-57 is an 8 x 50 shell midden that was only 20% intact in 1997, badly disturbed 

by erosion along beach areas.  

 DcRt-126 is a 20 x 20 m shell midden on an eastern shore, but not noted as 

disturbed by wave erosion in 1997. 

 DcRt-127 is a 50 x 100 m shell midden with rock cairn, cultural depression, house 

features, and lithics, but not noted as disturbed by wave erosion in 1997. 

 DcRt-128 is a 10 x 12 m shell midden with lithics, bound on north and south by 

bedrock, and not noted as disturbed by wave erosion in 1997. 

 DcRt-129 is a 6 x 8 m shell midden on a northwestern shore noted as eroding out of 

the beach in 1997 but sheltered between bedrock outcrops. 
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 DcRt-130 is an 8 x 10 m shell midden on the northwestern tip of a little island not 

noted as disturbed by wave erosion in 1997. 

 DcRt-131 is a 3 x 3 m shell midden in a little bay, subjected to substantial erosion at 

its eastern end in 1997. 

 DcRt-132 is a 5 x 16 m shell midden noted as eroding into the salt marsh and onto 

the beach. 

On Discovery Island, 11 sites are located in the 15 to 20 cm wake-wave height zone, and 

are described below. 

 DcRt-6 is an 18 x 127 m shell midden at the head of a bay noted as in poor condition 

with erosion ongoing in 1974. 

 DcRt-36 is a 5 x 90 m shell midden with surface lithics, noted as disturbed by 

erosion from tidal action and fast-moving channel and wave erosion contributing to 

damage at western edge of site. 

 DcRt-54 is a 20 x 100 m shell midden associated with a culturally modified tree, and 

noted in 1997 as eroding from the bank, with the most severe erosion between 40 

and 60 m north of the southern boundary. 

 DcRt-59 is a 6 x 10 m shell midden noted in poor condition (25% intact) in 1997, 

with shell deposits eroding out of high tide banks along an exposed east-facing bay. 

 DcRt-60 is a shell midden of undetermined size reported in 1974 but not relocated in 

1997 by Millennia despite conflicting reports of being very apparent to a Songhees 

researcher who also reported a rock cairn. 

 DcRt-61 is a 5 x 25 m shell midden on the eastern side of a large bay reported in 

1974 as 25% intact and badly disturbed by waves continually washing over the 

deposit. 

 DcRt-112 is a 9 x 11 m shell midden noted as well protected by berm and 

overgrowth in 1997.  

 DcRt-113 is a 20 x 85 m shell midden with subsurface lithics noted as disturbed by 

continued erosion from wave action against cut bank in 1997. 

 DcRt-114 is a 20 x 42 m shell midden that was noted in 1997 as being protected 

from wave erosion by being 20 m back from the beach and covered with vegetation.  

 DcRt-133 is a 5 x 16 m shell midden noted as eroding from shore in 1997. 

 DcRt-134 is a 6 x 10 m shell midden noted as eroding from shore in 1997. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.4-24  

On Discovery Island, three sites are located in the 20 to 25 cm wake-wave height zone, and 

are described below. 

 DcRt-27 is a 15 x 270 m shell midden and burial site (reburied since 1997) with 

surface lithics, at the head of a bay noted as in poor condition (10% intact), being 

washed away by wave action in 1974. 

 DcRt-28 is a 6 x 6 m shell midden that was not able to be found in 1997, and may 

have eroded away since being recorded in 1963.   

 DcRt-115 is an isolated artifact (single flake left in situ) noted in 1997 as found on 

the surface of an eroded bank, but not noted as subject to wave erosion. 

A shipwreck, the Rosalia (Site DcRt-224), is located 200 m southwest of Sea Bird Point, on 

the south side of Discovery Island. Another shipwreck, the Fanny (Site DcRt-262), is located 

at the east entrance to the channel between Chatham and Discovery islands. Neither wreck 

would be affected by wake-waves related to shipping associated with the Project because of 

their depth. 

There are no archaeological sites recorded for Trial Island; however, the area is noted as a 

traditional bulb harvesting location for Songhees First Nation (Trial Islands Ecological 

Reserve Purpose Statement 2003, Archaeology Branch 2013). The shipwreck Storm King 

(DcRt-225), a typical wooden steam-screw tug built in 1906 in New Westminster by Henry 

Symcock (launched as Weather King but registered as Storm King) and sunk in 1941, is 

located in a shallow bay on the northeast side of the island. A 2005 report notes that a line 

of scattered metal artifacts runs from the beach out some 70 m to the southeast, including 

a propeller shaft and blades, ship’s head, steam engine, and rudder post (Detailed Site 

Report for DcRt-225 2015:2). 

Current archaeological site data were not available for Washington State; however, a review 

of 2002 archaeological site locations in the San Juan Islands indicates that the only site with 

heritage importance falling within the greater than 10 cm wake-wave height zone is the 

Turn Point Lighthouse on Stuart Island (NEB 2015e). No prehistoric archaeological remains 

have been identified at the Turn Point Lighthouse facility area (Bailey 2008). This historical 

site is located on a steep rocky shoreline with high wave exposure and is not anticipated to 

be affected by vessel wake waves related to Project-associated marine shipping.  
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Archaeological Potential 

Archaeological potential for areas of Saturna Island and Tumbo Island are shown in 

Figure 9.4-12. Archaeological potential is rated high in green shaded areas and all areas of 

high archaeological potential within the 10 to 12.5 cm and 12.5 to 15 cm wake-wave 

height zones are already identified as having archaeological sites. Much of the shoreline 

facing the marine shipping lanes lacks archaeological potential because of steep slopes and 

rock substrate.   

Most of the Victoria coastline falling within the 10 to 12.5 cm and 12.5 to 15 cm wake-wave 

height zones is classified as having high archaeological potential (Figure 9.4-13). There 

are no AOA data available for Discovery Island and Chatham Island, but an archaeological 

inventory and assessment was completed in 1997 (Christensen 1997). There are no AOA 

data available for Trial Island. Washington’s Statewide Prediction Model indicates that 

archaeological sites are expected to be distributed along Washington State shorelines in a 

manner similar to that in B.C. (Department of Archaeology and Historic Preservation 2015). 

The archaeological potential for Stuart Island is shown in Figure 9.4-14 and most of the 

shoreline is rated as low or moderately low archaeological potential.  

Summary 

The LAA primary focus area can be characterised as intersecting with portions of a small 

number of islands that have attributes largely similar to other islands and shorelines in the 

RAA. These islands include Saturna, Tumbo, Chatham, Discovery, and Trial in B.C., as well 

as Stuart in the U.S.A. The shorelines of these islands facing the marine shipping lanes are 

largely bedrock, resistant to erosion, and have wave exposures of medium to high; 

however, there are pockets of sensitive shoreline that often contain archaeological sites and 

many of these sites have been and continue to be disturbed by wind-wave erosion.  

Within the LAA primary focus area and the zone of wake-wave effects from shipping 

associated with the Project, two of the six archaeological sites on Saturna Island (DeRs-9 

and DeRs-17) are reportedly being impacted by wave exposure at a slow rate and a third 

(DeRs-8) at a moderate rate, but this last site is sheltered from wake-wave effects. In the 

Victoria area, four sites (DcRt-26, 69, 73, and 75) in the 10 to 12.5 cm wake-wave height 

zone are currently being impacted by wave erosion and none are being impacted in higher 

wake-wave height zones.  
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On Chatham and Discovery islands, many of the recorded sites have been impacted by 

wind-wave exposure, including the following: 

 Two in the 12.5 to 15 cm wake-wave height zone: 

▫ Chatham Island: DcRt-5 and DcRt-50; 

 Twenty-four in the 15 to 20 cm wake-wave height zone:  

▫ Chatham Island: DcRt-2, DcRt-3, DcRt-43, DcRt-44, DcRt-45, DcRt-46, DcRt-48, 

DcRt-49, DcRt-52, DcRt-55, DcRt-56, DcRt-57, DcRt-129, DcRt-131, and DcRt-

131; and  

▫ Discovery Island: DcRt-6, DcRt-36, DcRt-54, DcRt-59, DcRt-61, DcRt-113, DcRt-

114, DcRt-133, and DcRt-134; and  

 Two in the 20 to 25 cm zone: 

▫ Discovery Island: DcRt-27 and DcRt-28. 

In general, the potential for underwater archaeological sites related to lower relative sea 

levels is likely limited to sheltered bays (e.g., Montague Harbour on South Pender Island) or 

locations related to specific types of use (e.g., reef-net anchors and shipwrecks). There are 

areas of high archaeological potential along various shorelines in the LAA primary focus 

area, but in the B.C. portion of the LAA primary focus area, these areas are already 

documented as existing sites noted above.  

9.4.6 Potential Interactions and Effects 

This section considers the interactions and potential effects of marine shipping associated 

with the Project on archaeological and heritage resources. Potential effects associated with 

interaction between identified activities and archaeological and heritage resources are 

presented in Table 9.4-6. Potential effect ratings and a preliminary evaluation of the 

potential effects on archaeological and heritage resources associated with these interactions 

are also provided, to focus the assessment on those interactions of greatest importance. 

Those potential effects anticipated to be negligible are described in Section 9.4.6.1 and are 

not carried forward in the assessment.   
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Table 9.4-6 Archaeological and Heritage Resources and Marine Shipping 

Activity Interactions  

Activity/Event 
Interaction  

(Y/N) 
Potential Effect Description and Rationale 

Vessel Transit Y 

Disturbance from Vessel Wake: The potential effects of vessel 

wake on archaeological and heritage resources include 1) 
increase in breakage and attrition (water-rolling) of artifacts in 
intertidal sites from increased movement of on-shore sediments, 

and 2) disturbance of site integrity from increased shoreline 
erosion, which may result in exposure of shoreline sediments, 
disturbance of sediment layers, features, and artifacts, or 
redistribution of cultural materials along the shoreline.   

These potential vessel wake effects are rated negligible, despite 
a 6% increase in frequency (over existing conditions) in Segment 
B, and the addition of a minor amount of energy to the existing 

wave environment, because of the following: 

1. A very small percentage of the coastline is within the wake-
related zone of influence (2% of LAA); 

2. Modelled wake heights at shorelines are well within the 
range of natural wave conditions; and 

3. While the added wave energy can be modelled and the 
number of sensitive sites along exposed shorelines can be 

identified, the potential wave effect is so minor relative to 
wave effects from many other sources, particularly winter 
storms during high tide, that the potential effect on 

archaeological and heritage resources from vessels 
associated with the Project cannot be measurably 
distinguished. 

As noted previously, potential effects on archaeological and heritage resources from 

accidents or malfunctions are described in Section 10.5.12. 

9.4.6.1 Negligible Effect #1 – Disturbance from Vessel Wake  

Negligible potential effects are those effects before mitigation that are so small that they are 

not detectable or measureable and are not anticipated to measurably affect the VC or sub-

components. 

Shoreline archaeological and heritage resources within the LAA primary focus area may be 

subject to increased wave action from wake produced by increased transit of marine 

shipping vessels associated with the Project. The effects of vessel wakes on archaeological 

and heritage resources in shore zones were reviewed by Murphy et al. (2006), who 

considered the findings, methodologies, and mitigation strategies used in Ireland, across the 

United Kingdom, Europe, and North America. These types of waves were characterised as 

being similar to wind-generated waves and having the same potentially negative effects. 
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Wave effects noted as most related to archaeological and heritage resources present in 

shoreline sediments are mobilisation and suspension of bed sediment and subsequent 

erosion by currents and erosion of soft shoreline with loss of vegetation and habitat. Murphy 

et al. (2006) concluded that boat wash is a significant issue along sensitive 

coastlines, such as sheltered locations on lakes, rivers, and channels; however, at many of 

these locations, ship-wave effects are only regarded as important if wave heights are 

greater than wind-generated waves. Outside the MSA, on the north end of Galiano Island, 

Grier and McLay (2007) identified stray logs along beaches as a potential factor contributing 

to wave-related erosion processes at a sensitive archaeological site, including those that 

may be related to boat traffic. 

Within the MSA, Parks Canada (2010) identified natural erosion processes as a key issue 

impacting cultural sites in the Gulf Islands National Park Reserve and noted that some 

Aboriginal groups expressed concern about erosion from the wake of boat traffic; however, 

Parks Canada did not rate coastal erosion processes because of insufficient data but did 

note that in some areas increased levels of cultural site erosion are occurring from boat 

wake and human use at these sites. Also in the MSA, Ramsay and Owens (2015) identified 

two potential wake-related effects: 1) increased breakage and attrition (water-rolling) of 

archaeological artifacts in intertidal sites from increased movement of on-shore sediments, 

and 2) disturbance of site integrity from potential increased shoreline erosion, which may 

result in exposure of shoreline sediments, disturbance of sediment layers, features, and 

artifacts, or redistribution of cultural materials along the shoreline.  

The existing wind-generated wave climate (discussed in Section 7.2 Wave Environment 

and also considered in Section 8.1 Marine Fish and Fish Habitat) varies greatly across 

the LAA in response to differences in local wind conditions and variations in fetch length. 

Waves in the range of 10 to 25 cm height are currently experienced approximately 38% of 

the time in wave environment Zone 1 (near Saturna Island), approximately 39% of the time 

in Zone 2 (near Stuart Island), and approximately 28% of the time in Zone 3 (near 

Discovery Island); in comparison to Zones 1 and 2, Zone 3 has a much more energetic 

wave climate.  

The existing wake-related wave climate (also discussed in Section 7.2 Wave 

Environment and considered in Section 8.1 Marine Fish and Fish Habitat) comprises a 

small portion of the overall wave regime and, except during calm conditions, ship wake 

would be indistinguishable from wind-generated waves at most shoreline locations. The 
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probability of calm conditions occurring and a wake-induced wave being perceived over the 

natural wave climate is 39% in Zone 1, 46% in Zone 2, and 25% in Zone 3. Marine shipping 

activities associated with the Project, specifically vessels in transit, have the potential to 

generate wake that would interact with the shoreline within the three wave environment 

zones in the LAA primary focus area, and in total 2% of the coastline of the LAA/RAA. 

Marine shipping activities associated with the Project would increase the frequency of wakes 

by 6% over existing conditions in Segment B.  

The potential effects on archaeological and heritage resources from vessel transit 

(marine shipping) are viewed as negligible because the only physical mechanism for effect, 

vessel wakes, are predicted to be within the natural variation in size of wind waves and 

would reflect only a small percentage of the annual maximum storm wave energy. An 

additional limiting factor, given tidal ranges in the LAA, is that the only time when vessel 

wakes would have even a minor contribution to erosion of archaeological sites along the 

shoreline is when waves arrive at seasonal high tides. This occurrence would be rare, 

considering the limited number of ship wake wave events generated per day (approximately 

1.5 on average, or three ship movements every two days), the brief duration of the wave 

effect event, and the limited time that water levels are at seasonal high tide. Further, most 

shores in the LAA are rocky and erosion resistant and the occurrence of archaeological sites 

and areas of potential in exposed sites with soft substrate is rare. While it may be possible 

to measure the rate of erosion at a particular site, it would be impossible to isolate and 

measure the effect attributable to marine shipping associated with the Project when the 

wave effects are within the range of natural wave variation and there are other sources of 

wave effects (e.g., wind and other vessels).  

The extent to which archaeological sites in the LAA have been (or may have been) affected 

to date by other projects and activities, including wake-wave effects of existing traffic, is not 

possible to determine because of insufficient data. Combined with the inability to measure 

any effect specifically attributable to marine shipping, it is not possible to identify the extent 

to which wake-related marine shipping effects contribute to any cumulative effect of the 

shipping associated with the Project in combination with other past/existing 

projects/activities. However, it can be confidently stated that the erosion of shoreline sites 

in exposed areas is mainly or wholly attributable to erosion from natural wave conditions, 

particularly seasonal storms occurring at high tides.  
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Thus, the contribution of wake waves from shipping associated with the Project to erosion of 

shoreline sediments containing known or unrecorded archaeological sites (including 

disturbance to sediment layers, features (e.g., middens and hearths), organic 

layers/artifacts (e.g., bones, wooden tools, or basketry), and redistribution of inorganic 

materials/artifacts along the shoreline) is considered negligible. In addition, underwater 

features made from rocks such as reef-net anchors, and shipwrecks, are not likely to be 

affected by wake waves from marine shipping associated with the Project. 

9.4.6.2 Summary of Potential Transboundary Effects 

Effects to archaeological and heritage resources are expected to be similar in U.S. and 

Canadian waters, given the similar types of marine shipping activities in Washington and 

B.C., and the similar types of archaeological sites in the San Juan Islands and the Gulf 

Islands. The general issue of erosion of archaeological sites on San Juan Island has been 

noted by Taylor (2006, 2012; Taylor et al. 2011). For the proposed Gateway Pacific 

Terminal near Bellingham, Washington, an analysis of the impact of wake waves from 

Gateway Pacific Terminal-calling bulkers and tugboats on traditional cultural properties and 

underwater archaeology showed that the wake wash energy is a small percentage of the 

annual maximum storm wave energy arriving at Lummi Island via wind-generated waves 

(The Glosten Associates 2014). On Stuart Island, there are no archaeological sites within 

the zone of wake-wave effects (greater than 10 cm in height). 

9.4.7 Suggested Mitigation Measures  

No mitigation measures are suggested for vessel wakes from marine shipping associated 

with the Project given that the potential wake-related effects on archaeological and heritage 

resources are rated as negligible. 

9.4.8 Residual Effects Assessment and Significance Determination 

As described previously in Section 9.4.6.1, no measurable residual effects on 

archaeological and heritage resources due to vessel wake from Project-associated marine 

vessels are expected.  

9.4.9 Cumulative Effects Assessment 

An assessment of cumulative effects on archaeological and heritage resources was not 

conducted as routine marine shipping associated with the Project is not expected to result in 

any measurable change in archaeological and heritage resources that is likely to interact 

cumulatively with changes caused by other projects or activities that have been or will be 

carried out. 
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9.4.10 Summary of Assessment 

Routine marine shipping associated with the Project is not expected to result in any 

measurable change in archaeological and heritage resources. 

9.4.11  Follow-up Program 

As routine marine shipping associated with the Project is not expected to result in any 

measurable change in archaeological and heritage resources, no specific follow-up measures 

are suggested in relation to marine shipping associated with the Project.  
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9.5 CURRENT USE OF LANDS AND RESOURCES FOR TRADITIONAL PURPOSES AND 

ABORIGINAL AND TREATY RIGHTS EFFECTS ASSESSMENTS 

This section considers the current use of lands and resources for traditional purposes 

(Current Use) by Aboriginal peoples, including intangible cultural heritage considerations, in 

the Marine Shipping Area (MSA) (shown in Figure 4-1). The section also considers potential 

impacts on the ability to exercise asserted or established Aboriginal or treaty rights in the 

MSA (assessed in Section 9.5.11). The section excludes consideration of outdoor 

recreation by Aboriginal people (see Section 9.3 Outdoor Recreation), Aboriginal marine 

commercial use (see Section 9.2 Marine Commercial Use), and physical heritage 

(see Section 9.4 Archaeological and Heritage Resources). Aboriginal health 

considerations, including reliance on traditional foods, are presented in Section 9.1 Human 

Health. Potential effects on Current Use and potential impacts on asserted or established 

Aboriginal and treaty rights from accidents or malfunctions are described in Section 

10.5.13 Potential Accidents or Malfunctions, Current Use of Lands and Resources 

for Traditional Purposes and Aboriginal and Treaty Rights.  

9.5.1 Component Overview 

This section addresses the requirements identified in the Updated EIS Guidelines for the 

assessment of potential effects on Current Use and potential impacts to the exercise of 

asserted or established Aboriginal and treaty rights that may result from marine shipping 

associated with the Project. The assessment recognises that asserted or established rights 

may or may not be associated with Current Use, and assesses potential impacts to asserted 

or established rights separately from Current Use. 

The Updated EIS Guidelines set out the information requirements for the assessment of 

potential effects on Current Use, specifically identifying fishing, cultural practices, and sites 

of importance, in section 17.1.1. In section 17.3.2, the Updated EIS Guidelines indicate that 

information to characterise existing Aboriginal fishing activities should include the following, 

based on existing and available information: 

 The seasonality of these activities; 

 Types, number, size, and capacity of fishing vessels used in the area, gear types, 

and existing interactions with shipping; 

 Fisheries statistics (e.g., species, annual catch, and number of licences); and 

 Maps of fishing areas in the study area and their relative importance in a broader 

regional context.  
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The Updated EIS Guidelines also state, in section 17.5, that potential impacts of marine 

shipping associated with the Project on the exercise of potential or established Aboriginal or 

treaty rights, as well as factors under subsection 5(1)(c), including Current Use, are to be 

assessed for the Aboriginal groups identified in Section 5.1.3 Identification of 

Aboriginal Groups.  

The assessments of Current Use and the exercise of asserted or established rights for each 

Aboriginal group rely on the summary of existing conditions presented in Section 9.5.4. 

The assessment of potential effects on Current Use begins in Section 9.5.5, while the 

assessment of potential impacts on asserted or established rights commences at 

Section 9.5.11.  

The results of the following intermediate and valued component (IC and VC) assessments 

were considered in the assessments of Current Use and the exercise of asserted or 

established rights: 

 Section 7.1 Air Quality; 

 Section 7.2 Wave Environment; 

 Section 7.3 Marine Water Quality; 

 Section 7.4 Atmospheric Noise; 

 Section 7.5 Light; 

 Section 8.1 Marine Fish and Fish Habitat; 

 Section 8.2 Marine Mammals; 

 Section 8.3 Marine Birds; 

 Section 9.1 Human Health; 

 Section 9.2 Marine Commercial Use; 

 Section 9.3 Outdoor Recreation; and 

 Section 9.4 Archaeological and Heritage Resources. 

The following indicators, as defined in Section 32.2.1 of the RBT2 EIS, were used to 

evaluate potential effects on Current Use as a result of marine shipping associated with the 

Project: 

 Access to preferred Current Use locations; 

 Availability of preferred Current Use resources; 

 Quality of preferred Current Use resources; and 

 Quality of Current Use experience. 
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The rationale presented in Section 32.2.1 of the RBT2 EIS for the selection of these 

indicators is applicable to the assessment of potential effects to Current Use as a result of 

marine shipping associated with the Project. 

9.5.2 Assessment Boundaries 

The boundaries used in the assessment are described below, including temporal, spatial, 

administrative, and technical boundaries.  

9.5.2.1 Temporal and Spatial Boundaries 

The temporal boundaries for this assessment are as described in Section 6.2.2 Temporal 

Boundaries. Existing conditions of Current Use generally reflect a time frame of 2013 to 

2015, based on information sources reviewed for the assessment (see Section 9.5.3), 

while the assessment of effects of increased vessel traffic associated with the Project is 

based on predicted activities in the year 2030, which is deemed to be representative of the 

RBT2 operation phase.  

The spatial boundaries for the assessment are summarised in Table 9.5-1 and shown in 

Figure 9.5-1 through Figure 9.5-11. The local assessment area (LAA) for each Aboriginal 

group was selected to conservatively define the area within which Project-associated 

shipping has the potential to affect the Current Use activities of that Aboriginal group. The 

regional assessment area (RAA) for each Aboriginal group was established to provide a 

regional context for that Aboriginal group for the assessment of effects from Project-

associated shipping. 

Table 9.5-1  Spatial Boundary Definitions 

 

Spatial Boundary Description of Assessment Area 

Local assessment 

area 

The area of overlap between each Aboriginal group’s asserted or established 
traditional territory, or otherwise defined areas of use, with the MSA. Within 

this area of overlap, the LAAs for ICs and VCs linked to Current Use help to 
inform the assessment of potential effects to Current Use, where applicable. 

Regional 
assessment area 

Each Aboriginal group’s asserted or established traditional territory or 
otherwise defined areas of use, including areas outside the MSA. 
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9.5.2.2 Administrative and Technical Boundaries 

The Current Use assessment is constrained by the technical limitations identified for the IC 

and VC assessments linked to the Current Use assessment (see list in Section 9.5.1), as 

well as the data collection and reporting methodologies employed in existing information 

sources used to support the Current Use assessment, as identified in Section 9.5.3. 

Some Aboriginal groups have expressed concern over the use of existing information to 

characterise their Current Use. They have said that it is not appropriate to assume that 

information developed in the context of other circumstances (i.e., Trans Mountain Expansion 

Project) is applicable to another set of circumstances, in this case marine shipping 

associated with the Project. Certain Aboriginal groups requested that they be provided with 

more time and resources to provide information specific to marine shipping associated with 

the Project. They report that time and resource constraints, as well as a reluctance to share 

sensitive community information, have limited their ability to provide the range or depth of 

information that may be relevant to the assessment to augment existing material. 

9.5.3 Information Sources 

As part of the Current Use assessment, a review of existing information was conducted, 

including the RBT2 EIS. Previous studies and information used to support the 

characterisation of existing and future conditions of Current Use included the following: 

 Reports prepared by Trans Mountain Pipeline ULC for the Trans Mountain Expansion 

Project relating to marine resource use in or near international shipping lanes 

transiting the MSA, as follows: 

▫ Traditional Marine Resource Use – Marine Transportation Technical Report for the 

Trans Mountain Pipeline ULC Trans Mountain Expansion Project (December 

2013); 

▫ Supplemental Traditional Marine Resource Use – Marine Transportation Technical 

Report for the Trans Mountain Pipeline ULC Trans Mountain Expansion Project 

(July 2014); and 

▫ Supplemental Traditional Marine Resource Use – Marine Transportation Technical 

Report No. 2 for the Trans Mountain Pipeline ULC Trans Mountain Expansion 

Project (December 2014). 

 Applications to Participate, Oral Aboriginal Traditional Evidence, and Notices of 

Motion filed by Aboriginal groups pursuant to National Energy Board Hearing Order 

OH-001-2014 for the Trans Mountain Pipeline ULC Trans Mountain Expansion Project 

(2014); 
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 Written Evidence filed by Aboriginal groups pursuant to National Energy Board 

Hearing Order OH-001-2014 for the Trans Mountain Pipeline ULC Trans Mountain 

Expansion Project (2015); 

 Tsawwassen First Nation Final Agreement (2009) and Maa-nulth First Nations Final 

Agreement (2011);  

 Relevant correspondence between the Canadian Environmental Assessment Agency 

(CEA Agency) and Aboriginal groups identified in section 17.5 of the Updated EIS 

Guidelines, posted to the Canadian Environmental Assessment Registry or otherwise 

provided to PMV; and 

 Results of PMV engagement with Aboriginal groups on marine shipping activity in the 

MSA (see Section 5.0 Aboriginal Groups Engagement and Consultation for a 

description of engagement activities), including written information provided by 

Aboriginal groups to PMV for consideration in the assessment. 

9.5.4 Existing Conditions 

For each Aboriginal group identified in Section 5.1.3 Identification of Aboriginal 

Groups, this section provides a community profile (where not already provided in 

Section 32.1 of the RBT2 EIS), identifies each group’s asserted or established rights 

(as these have been characterised by Aboriginal groups), and describes existing conditions 

of Current Use, based on the information sources identified in Section 9.5.3.  

Information in the “existing conditions” section for each Aboriginal group 

(i.e., Section 9.5.4.1 through Section 9.5.4.18) has been organised according to marine 

resource use, terrestrial resource use in marine areas, and other cultural practices and 

considerations. Subsections on marine resource use include discussion of fishing activities 

and other use linked to biophysical VCs assessed in relation to marine shipping associated 

with the Project. Subsections on other cultural practices and considerations describe 

activities or values that may or may not be directly related to marine resource harvesting, 

such as use of marine travel sites and other sites of importance (e.g., settlements, historic 

villages, burials, sacred areas, and viewing places). 

Aboriginal groups that the CEA Agency identified for consultation on marine shipping 

associated with the Project, but that were not identified by the CEA Agency for consultation 

on the environmental assessment for the Project, are discussed in Sections 9.5.4.1 

through Section 9.5.4.12. Information on Aboriginal groups that were identified by the 

CEA Agency for consultation on both the environmental assessment for the Project and 

marine shipping associated with the Project is presented in Section 9.5.4.13 through 

Section 9.5.4.18. 
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Each Aboriginal group was provided their summary of existing conditions of Current Use for 

for review and comment. Comments received from Aboriginal groups on their respective 

summary have been integrated, where appropriate.  

In addition to Current Use, the summaries of existing conditions include descriptions of past 

use to provide context for understanding historical factors or trends that have contributed to 

the existing conditions of Current Use. Where Aboriginal groups provided perspectives on 

historical factors or trends that they consider to have influenced their traditional use over 

time, these perspectives have been reported and considered in the assessment. 

Descriptions of past use are also intended to support the rights assessment in 

Section 9.5.11, and specifically by helping to present an understanding of prior use in the 

LAA or RAA for each Aboriginal group other than those that have reached a final agreement 

(i.e., Maa-nulth First Nations, Tsawwassen First Nation). 

Some Aboriginal groups have advised that Current Use or the absence of Current Use may 

not be reflective of desired future use or where Aboriginal and treaty rights exist or may be 

exercised in the future. Aboriginal groups have also indicated that an absence of reported 

Current Use in a given area does not necessarily reflect the absence of actual use by 

individual community members, which is often not known in any detail by Aboriginal group 

representatives.  

For a detailed review of concerns raised by Aboriginal groups in consultation with PMV 

regarding marine shipping associated with the Project, see Section 5.0 Aboriginal Groups 

Engagement and Consultation. 

9.5.4.1 Tsawout First Nation 

Tsawout First Nation (SȾÁUTW̱) has six reserves located on southeast Vancouver Island and 

on nearby Gulf Islands: Bare Island 9, on Mandarte Island in Haro Strait; East Saanich 2, at 

the south shore of Saanichton Bay; Fulford Harbour 5, on Salt Spring Island; Pender 

Island 8, on South Pender Island; Saturna Island 7, on the easterly point of Saturna lsland; 

and Goldstream 13, at the south end of Saanich Inlet’s Finlayson Arm, at the mouth of the 

Goldstream River (AANDC 2015a). The Bare Island 9, Pender Island 8, and Saturna Island 

7 reserves are shared with Tseycum First Nation (AANDC 2015a). The Goldstream reserve is 

shared with four other First Nations (i.e., Malahat First Nation, Pauquachin First Nation, 

Tsartlip First Nation, and Tseycum First Nation), known together with Tsawout First Nation 

as the Saanich Nation or W̱SÁNEĆ (AANDC 2015a).  
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As of September 2015, the registered population of Tsawout First Nation is 883 members, of 

which 512 live on Tsawout First Nation reserves, with the remainder living either on other 

reserves or off-reserve (AANDC 2015a).  

Along with other W̱SÁNEĆ, Tsawout First Nation speaks SENĆOŦEN, part of the Northern 

Straits Salish language family (First Peoples Heritage, Language and Culture Council 

2015a). A Tsawout First Nation leader has reported that Tsawout people are also related to 

the Semiahmoo (NEB 2015a), who also speak a dialect of Northern Straits Salish 

(also recently referred to alternately as SENĆOŦEN) (First Peoples Heritage, Language and 

Culture Council 2015a).  

Tsawout First Nation is a signatory to the Douglas Treaties and has established Douglas 

Treaty rights to hunt over unoccupied lands and to carry on their fisheries “as formerly” 

(Canada 2015a). Tsawout First Nation also asserts that it holds and exercises Aboriginal 

rights, including title, within its territory (Tsawout First Nation 2015b). Tsawout First Nation 

has indicated that shipping traffic transits through their territorial waters to which they 

consider their Douglas Treaty and Aboriginal rights apply (NEB 2014a). The international 

marine shipping lanes are also close to Tsawout First Nation reserves on Vancouver Island, 

Saturna Island, Salt Spring Island, South Pender Island, and Mandarte Island (NEB 2014a). 

A map of the collective territory of the W̱SÁNEĆ (Saanich Nation), and the area of overlap 

with the Marine Shipping Area (MSA), is shown in Figure 9.5-1. Tsawout First Nation have 

advised that their territory is bigger than that indicated by the boundary in the figure 

(Tsawout First Nation 2015a,b). Port Metro Vancouver requested that Tsawout provide an 

alternate map that could be used; this map is presented in Figure 9.5-1A.  

For the purposes of the summary presented below, Tsawout First Nation reviewed existing 

traditional use data held by Tsawout First Nation from other projects, and compiled 

information that may be applicable to marine shipping associated with the Project into a 

report entitled Preliminary Traditional Marine and Land Use Baseline, Prepared for Tsawout 

First Nation’s Review of the Roberts Bank Terminal 2 Project, Marine Shipping Assessment 

(Tsawout First Nation 2015b). Tsawout First Nation appears to have used the shipping 

corridor (what they have termed the “MSA”) as the spatial scope for the analysis, with the 

caveat that the data upon which the report is based used different spatial scopes to derive 

the information. Tsawout First Nation cautions that the information contained in the report 

(and summarised below) is not exhaustive and that further research regarding their 

Current Use in the MSA is required (Tsawout First Nation 2015b). In the summary that 

follows, “MSA” is used as it is defined for marine shipping associated with the Project 

(see Figure 4.1). 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-8  

Marine Resource Use  

Tsawout First Nation has explained that, prior to 1850, W̱SÁNEĆ winter villages and 

permanent settlements were distributed throughout the southern Gulf Islands and San Juan 

Islands, and on “every bay” on the Saanich Peninsula (Tsawout First Nation 2015b). 

A seasonal W̱SÁNEĆ settlement was also located across the Strait of Georgia at Point 

Roberts, beside what is referred to as the largest reef-net fishing ground in the area 

(Tsawout First Nation 2015b). Tsawout First Nation have also said that they had villages 

along the Fraser River (Tsawout First Nation 2015b). 

Traditional W̱SÁNEĆ marine and land use was structured by patterns of movement between 

these settlement areas based on the seasonality of formerly abundant resources, taking 

them from the west side of the Strait of Georgia, through Active Pass, and onto Point 

Roberts and the Fraser River (Tsawout First Nation 2015b). From here, their summer 

homes, they would make their way back to their winter villages, having harvested and 

preserved as much of the available resources as possible to sustain families through “the 

harshest months of the year” (Tsawout First Nation 2015b).  
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Figure 9.5-1A Tsawout Traditional Territory (Tsawout First Nation 2015b) 
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Tsawout First Nation report that W̱SÁNEĆ identity and marine harvesting practices—

including the seasonal pattern of use described above—are completely interwoven with reef-

net fishing, which they consider not just a way of life, but “what it meant in large part to 

be a Saanich person” (Tsawout First Nation 2015b). Tsawout believe that families, not 

individuals, owned reef-net sites (or, and perhaps more accurately, that Tsawout families 

belonged to their sites), which were managed by an individual (usually an Elder of the 

family) that “would have inherited intricate knowledge of the site, the salmon, and all of the 

ritual and technical aspects of successful reef-net construction and use” (Tsawout First 

Nation 2015b).  

The marine environment continues to drive Tsawout’s social and cultural life, with the 

sharing of resources playing as much a role in W̱SÁNEĆ subsistence economy as the 

harvesting of those resources, increasing food security and supporting Tsawout identity 

(Tsawout First Nation 2015b). Marine resources also play an important role in health, and 

Tsawout have said that, in this sense, these resources “are as much medicine as they are 

food” (Tsawout First Nation 2015b). Sharing therefore remains very important to the 

Tsawout community, particularly in light of reduced resource availability, harvesting 

restrictions, the cost of basic equipment (including boats and gear), and ability to take time 

away from wage-labour jobs (Tsawout First Nation 2015b). As a result, very active 

harvesters (“superharvesters”), who are often specialists in certain species, gather the 

majority of the resources that circulate within social and food-sharing networks and that are 

available at community events (e.g., religious and spiritual gatherings, funerals, the 

longhouse) (NEB 2015b, Tsawout First Nation 2015b).  

Marine Fish and Fish Habitat 

Marine Vegetation 

Tsawout First Nation has stated that they currently harvest bull kelp (KO,EN), eelgrass 

(ĆELEM), red laver or red sea lettuce (LEKES), and sea wrack (“rockweed”), among other 

seaweeds, for traditional purposes (e.g., food, fishing, medicine) (NEB 2014b, NEB 2015b). 

Some species of marine vegetation are harvested year-round, while others are taken in 

specific seasons (e.g., spring) (Tsawout First Nation 2015b). 

Seaweed gathering locations were reported within the MSA, many along shorelines adjacent 

to the shipping lanes, including South Pender Island, Saturna Island, Moresby Island, Reay 

Island, Stuart Island (U.S.A.), Rubly Island, Gooch Island, Sidney Island, James Island, 

Brethour Island, Sheep Island, Domville Island, Forrest Island, Little Group Islands, Coal 
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Island, Portland Island, D’Arcy Islands, 10 Mile Point (near Victoria), the shoreline at 

Saanichton Bay, and the northern tip of Saanich Peninsula (NEB 2015b, Tsawout First 

Nation 2015b).  

Tsawout First Nation has indicated that only a small percentage of the Tsawout members 

reported harvesting seaweed in the previous year, but in large enough quantities to share 

with multiple households (NEB 2015b, Tsawout First Nation 2015b).  

Tsawout First Nation has expressed concern that bull kelp beds are disappearing 

(NEB 2015b, Tsawout First Nation 2015b), and that vibrations from ships and ship wake are 

affecting eelgrass, which provides important habitat for rearing fish and crab (NEB 2014b, 

NEB 2015c). 

Marine Invertebrates 

Tsawout First Nation has indicated that all of Tsawout’s marine invertebrate harvesting for 

traditional purposes occurs within the MSA, and at multiple preferred locations adjacent to 

or within the shipping lanes (i.e., in Haro Strait), including, on the Canadian side, East Point 

on Saturna Island, Tumbo Island, South Pender Island, Moresby Island, Gooch Islands 

(including the Cooper and North and South Cod Reefs), Mandarte Island, Halibut Island, 

Sidney Island, and Little D’Arcy Island, and, on the U.S. side, Stuart Island and Turn Point, 

in Boundary Passage. Tsawout First Nation has reported, however, that locations closer to 

the Tsawout community have suffered due to erosion, development, pollution, species loss, 

and over regulation, and that locations around South Pender Island, Saturna Island, and the 

east side of Sidney Island are considered free of contamination and less likely to be 

overharvested (Tsawout First Nation 2015b).  

Crab has been reported by Tsawout First Nation to be one of the most commonly harvested 

and relied upon wild protein sources for Tsawout members, with preferred locations for crab 

harvesting identified in Saanichton Bay, and surrounding Sidney Island, James Island, 

Mandarte Island, and Saturna Island; D’Arcy Island was also identified as a crabbing site 

(Tsawout First Nation 2015b). Crab harvesting is reported to occur year-round, and is 

described as extremely important to the function of the W̱SÁNEĆ subsistence economy and 

transfer of knowledge; however, competition from commercial crab fishing and 

environmental changes to crab habitat are said to be having an effect on traditional 

harvesting locations (Tsawout First Nation 2015b).  
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Bivalves (e.g., clams, mussels, oysters) have cultural and dietary importance to Tsawout 

members, with clams having once been cultivated in gardens in bays to increase clam 

production (Tsawout First Nation 2015b). Concentrated locations within the MSA for the 

gathering of bivalves include the shores surrounding Sidney Island and James Island, the 

spit at Tsawout (Saanich Spit), Bare (Mandarte) Island, Island View Beach, Willis Point 

(in Saanich Inlet), Saturna Island (particularly East Point), the Pender Islands (particularly 

Browning Bay), and D’Arcy Islands (NEB 2015b, Tsawout First Nation 2015b). Several other 

harvesting locations within the MSA were also identified.  

Traditionally, bivalves were harvested once a year from the same sites that were considered 

most productive, but clams are now reportedly harvested at various times over the greater 

portion of the year (Tsawout First Nation 2015b). Barriers identified by Tsawout to the 

gathering of bivalves include pollution and loss of habitat. Tsawout First Nation has reported 

that some testing is done locally by Health Canada to confirm the safety of bivalves for 

consumption; however, they say that pollution-free clam beds are becoming more difficult 

to find, causing them to travel outward from the community towards areas closer to the 

shipping lanes (e.g., Little D’Arcy Island and Sidney Island) to find clean beaches (Tsawout 

First Nation 2015b). Tsawout First Nation has also said it is working with non-Aboriginal 

people and local people in the Victoria and Saanich areas to restore clam and oyster beds 

within the Gulf Islands (NEB 2014b). 

Sea urchin has been described by Tsawout First Nation as an important food for community 

and longhouse events, and as a “favourite food, a delicacy, and important medicine” among 

Tsawout Elders in particular (NEB 2015b, Tsawout First Nation 2015b). Tsawout First Nation 

has also reported that the distribution of numerous harvesting sites for sea urchin has 

remained largely unchanged over time, and include, but are not limited to, sites near the 

southern tips of both Saturna Island and South Pender Island, “dotting the waters from the 

south-eastern shore of Moresby Island to Gooch Island, along the east sides of both 

Mandarte Island and Halibut Islands,” north and east of both D’Arcy Island and Little D’Arcy 

Island, throughout the Little Group Islands, the islets west of Coal Island, east of Piers 

Island, along the southern edge of Portland Island, inside the shipping lane between Sidney 

Island and Henry Island, and along a reef on the east side of Gooch Island (NEB 2015b, 

Tsawout First Nation 2015b). On the northwestern shore of Stuart Island, on Boundary 

Passage, lies what Tsawout have referred to as the single most reliable harvesting location 

for urchin, and the only area in which giant red urchin can be found (NEB 2015b, Tsawout 

First Nation 2015b). Sea urchin appears to be harvested during the first half of the year; 
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however, Tsawout have reported that commercial fishing of urchin and environmental 

changes have meant that Tsawout can now only harvest sea urchin for special occasions 

(Tsawout First Nation 2015b). 

Tsawout First Nation reports that chitons (TENSEWEĆ) have been harvested within the MSA 

throughout the Gulf Islands, including the Pender Islands (e.g., Bedwell Harbour), Saturna 

Island (e.g., East Point), Sidney Island, Gooch Island, the smaller islands off Sidney 

(e.g., Coal Island and Piers Island), and 10 Mile Point (NEB 2015b, Tsawout First Nation 

2015b). Chitons were reportedly once plentiful along the shore of Sidney Island, but are 

said to be increasingly rare at this location (Tsawout First Nation 2015b). 

Sea cucumber or “sea sausages,” now only caught as by-catch, were reportedly targeted by 

hook around the small islands around Sidney Island and Moresby island, on the Pender 

Islands, and at Mill Bay, while octopus is still targeted throughout the southern Gulf Islands 

and San Juan Islands, including but not limited to locations near the shipping lanes 

(e.g., East Point on Saturna Island, southeast of Moresby Island, east of Sidney Island and 

west of San Juan Island) (NEB 2015b, Tsawout First Nation 2015b).  

Tsawout First Nation has also advised that it participates in commercial fishing through 

Salish Strait Seafoods, a company that has been active since 2011, and that is equally 

owned and run by Tsawout First Nation, Malahat First Nation, T'Sou-ke First Nation, 

Scia’new First Nation, and Snaw-naw-as (Nanoose) First Nation (NEB 2015b). Marine 

invertebrate species targeted commercially through the company included shrimp, prawn, 

and crab (NEB 2015b). 

Marine Fish 

The centrality of salmon to Tsawout First Nation, as well as the absence of a freshwater 

river in Tsawout territory, compelled Tsawout to get their salmon from the sea; for this 

reason, Tsawout say they are referred to as ”the Saltwater People” (NEB 2014b). The 

technology developed for harvesting salmon from the sea—reef-netting—is unique to the 

straits area, and, as discussed above, is described as the defining element of Tsawout 

traditional life (Tsawout First Nation 2015). 

Salmon harvesting for all five species is reported as intensively pursued at hundreds of 

locations that line the shipping lanes through Segments A and B of the MSA, as well as in 

other areas within and beyond the MSA. Examples within the MSA include, but are not 

limited to, sites around Tumbo Island and Saturna Island (e.g., East Point), along the 
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southern shores of Saturna Island and the Pender Islands, in the channel between Moresby 

Island and the Pender Islands (i.e., Swanson Channel), around Sidney Island, James Island, 

and the D’Arcy Islands, east and south of Coal Island, and from Saanichton Bay south and 

west to Port Renfrew (in Segment D) (Tsawout First Nation 2015b). Salmon harvesting 

reportedly occurs from as early as February into the fall, but is concentrated between May 

or June and September (Tsawout First Nation 2015b). Tsawout First Nation has said that the 

boats and equipment of Salish Strait Seafoods are used every year to go seining for their 

food fishery target of 10,000 sockeye (NEB 2015b).  

Lingcod and rockfish (i.e., rock cod and red snapper) are taken at multiple sites throughout 

the Boundary Passage and Haro Strait area. Within the MSA, these sites include, but are not 

limited to, off the southern ends of Saturna Island, South Pender Island, and Moresby 

Island, including a reef that links the Pender Islands to Moresby Island, and surrounding 

Sheep Island, Domville Island, Forrest Island, Gooch Island, Coal Island, and Halibut Island 

(NEB 2015b). Tsawout First Nation has reported that one of the most important cod 

harvesting locations lies around D’Arcy Island southwest to Big Zero Island (Zero Rock) and 

Little Zero Island (Little Zero Rock), off Cordova Bay (NEB 2015b, Tsawout First Nation 

2015b). Cod was and continues to be fished “frequently” year-round, with the largest 

catches reportedly occuring in July (Tsawout First Nation 2015b). Tsawout First Nation has 

advised that rock cod and black cod are fished commercially by Salish Straits Seafoods 

(NEB 2015b). 

Halibut, reportedly once numerous off the southern shore of Vancouver Island, has been 

targeted near the shipping lanes in the vicinity of Boundary Passage from East Point to 

Taylor’s Beach on Saturna Island and south of the Pender Islands and Moresby Island, and 

in Haro Strait southwest of D’Arcy Island (i.e., off Cordova Bay) and near Halibut Island 

(Tsawout First Nation 2015b). Reid Harbour on the southwestern aspect of Stuart Island 

(U.S. side of Boundary Passage) was also identified as a halibut fishing location (Tsawout 

First Nation 2015b). Halibut fishing traditionally commenced as early as January, and while 

some Tsawout report harvesting halibut in early spring and the summer months, an 

increase in halibut fishing in fall has been reported (Tsawout First Nation 2015b). Halibut is 

also among species reportedly fished commercially through Salish Straits Seafoods 

(NEB 2015b). 
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Sole were reportedly harvested in the past in the MSA in Saanichton Bay, Cowichan Bay and 

south of that location (i.e., near Manley Creek), a reef between Moresby Island and the 

Pender Islands, and at sandbars east of James Island (Tsawout First Nation 2015b). 

Saanichton Bay remains a harvesting location for sole and flounder, extending south along 

the east side of the Saanich Peninsula. Other locations for halibut fishing close to the 

shipping lanes include the area around James Island and between James Island south to the 

D’Arcy Islands and northwest of Sidney Island (Tsawout First Nation 2015b). 

Herring has been taken in Active Pass, in harbours on the southern aspect of Salt Sping 

Island, in Saanich Inlet, in Boundary Passage, and between James Island and Sidney Island 

in Haro Strait, with herring roe collected in the bays of Saanich Inlet (e.g., Mill Bay, 

Brentwood Bay). Other locations for herring include Saanichton Bay south along the Saanich 

Peninsula to an area west of D’Arcy Island (Tsawout First Nation 2015b). February 

traditionally marked the onset of the earliest herring runs; however, Tsawout members 

have reported a steady decline in herring availability in recent decades (Tsawout First 

Nation 2015b). When harvested, herring is more often used for bait and less frequently for 

food (Tsawout First Nation 2015b). 

Marine Mammals 

Tsawout First Nation has used marine mammals for multiple traditional purposes (e.g., food, 

manufacturing, clothing, ceremony, trade), and at locations within the MSA, including 

Tumbo Island, in the waters off Saturna Island, the east side of the Pender Islands, and off 

the south end of South Pender Island, adjacent to the shipping lanes (Tsawout First Nation 

2015b). Seals were said to be traditionally hunted near Salt Spring Island, including at a 

sacred seal hunting place marked by a petroglyph, and seals and sea lions were once taken 

in the San Juan Islands (Tsawout First Nation 2015b). An important orca whale location was 

identified at D’Arcy Island (Tsawout First Nation 2015b).  

Tsawout First Nation has reported that whales, particularly the orca (KELŁOLEMEĆEN), are 

key figures in oral history, providing a sense of place and well-being; however, few 

references indicate that Tsawout First Nation traditionally hunted whales or relied on them 

for traditional purposes (NEB 2015b). A Tsawout First Nation leader has described whales as 

being like the Tsawout and are relatives of the Tsawout (NEB 2015a). 
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Marine Birds 

Marine birds harvested by Tsawout First Nation for traditional purposes reportedly include, 

but are not limited to, ducks and geese (NEB 2014b). Preferred species have been identified 

to include surf scoters, pintails, mallards, “sea pigeon,” mergansers (“sawbill”), murres, 

buffleheads, and wigeons (NEB 2015b). Other species targeted include Barrow’s goldeneye, 

common goldeneye, Canada geese, and brant (Tsawout First Nation 2015b). The harvesting 

season runs from fall through witner (Tsawout First Nation 2015b). 

Surf scoter, or “black duck,” is said to be sacred, preferred for duck soup and for a number 

of other ceremonial uses within the longhouse, with scoters caught furthest from shore 

thought to be the best tasting (NEB 2015b, Tsawout First Nation 2015b). Tsawout First 

Nation has also reported, however, that surf scoter is no longer available in the same 

numbers as they were in the past, and that harvesting these ducks is now more expensive 

because hunters must now travel further to find them (Tsawout First Nation 2015b). Some 

hunters have reportedly opted to target other species, such as “puddle ducks” and geese, 

but they are not considered “adequate or acceptable replacements” for surf scoter (Tsawout 

First Nation 2015b). 

Traditional duck hunting is said to have been practised generally in open water, and at 

locations near the shipping lanes within the MSA, including Boat Pass and Mitchell Bay in the 

San Juan Islands, Saanichton Bay, Saanich Inlet, and in the waters surrounding Sidney 

Island, James Island, and D’Arcy Islands (Tsawout First Nation 2015b). Several 

contemporary hunting locations have also been identified for the area surrounding Sidney 

Island and James Island, with a heavy cluster of sites from Saanichton Bay south towards 

Cordova Bay, as well as sites adjacent to the shipping lanes on the south side of Saturna 

Island and south and west of South Pender Island (Tsawout First Nation 2015b). 

Tsawout First Nation has reported that seagull eggs were once harvested (e.g., from 

Saturna Island, Pender Islands, Halibut Island) but are no longer eaten since birds have 

been observed eating garbage (NEB 2014b, Tsawout First Nation 2015b).  

Terrestrial Resource Use in Marine Areas 

Several terrestrial plant collection areas in the MSA have been identified by Tsawout 

First Nation, including but not limited to upland areas adjacent to the shipping corridor 

(e.g., Saturna Island, South Pender Island, Moresby Island), or that would require crossing 

the shipping corridor to access (e.g., Stuart Island, Speiden Island, and Jones Island, 
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all in the U.S.A.). Among plant species identified by Tsawout First Nation as used for 

traditional purposes are western red cedar, western hemlock, western yew, scouler willow, 

arbutus, camas, Indian celery, Indian plant fungus, and cattail, as well as a range of 

medicinal varieties, berries, and other food plants (Tsawout First Nation 2015b). Plant 

harvesting occurs at various times throughout the year, depending on species availability 

(Tsawout First Nation 2015b). 

Tsawout First Nation reports that Saturna Island is a preferred hunting location for deer; 

however, hunting the animals on the island is currently restricted to the Gulf Island National 

Park Reserve and Saturna Island 7. Tsawout First Nation has also reported that 

contemporary deer hunting takes place within or near the MSA on, for example, Tumbo 

Island, North Pender Island, South Pender Island, Haro Island, Sidney Island, D’Arcy 

Islands, and in the U.S.A. (across the shipping corridor) on Stuart Island, Spieden Island, 

Johns Island, and other San Juan Islands (Tsawout First Nation 2015b). Black-tailed deer is 

the preferred species; however, Tsawout say that many of their hunting locations closest to 

the Tsawout community have been overrun by fallow deer (an introduced species), which, 

while relatively available for hunting, are considered poor substitutes for black-tailed deer, 

size-wise and health-wise (Tsawout First Nation 2015b). Tsawout also say that government 

regulations and safety concerns (i.e., use of firearms) related to hunting on the Gulf Islands 

have left some harvesters feeling forced to leave their traditional territory to hunt deer on 

the mainland, making the hunting of deer for food an expensive and less reliable option 

(Tsawout First Nation 2015b). Deer antlers, traditionally used as crab and urching gathering 

rakes, are still the preferred tool of Tsawout superharvesters for those species (Tsawout 

First Nation 2015b). 

Freshwater and brackish fishing at small creeks on the Saanich Peninsula (west side of the 

MSA) and for salmon and sturgeon at the Fraser River mouth and estuary (east side of the 

MSA) was reported by Tsawout First Nation. Harvesting locations for cutthroat trout, which 

spawn up the creeks feeding into Saanichton Bay, are concentrated around TIXEN or 

Saanich Spit (Tsawout First Nation 2015b). 

Other Cultural Practices and Considerations 

Tsawout First Nation has reported that Tsawout people’s identity and beliefs are rooted in a 

W̱SÁNEĆ worldview, and that the fundamental relationship of their traditional marine 

territory to this worldview and traditional way of life is illustrated by the practice of naming 

places and locations as they would appear to people approaching by canoe, which was the 
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main mode of transportation (NEB 2015b). Tsawout First Nation has also reported that 

WSÁNEĆ traditionally believe that all living things were once people who were transformed 

and then given to Tsawout First Nation as gifts (NEB 2015b). Respect for these gifts is 

shown, for example, through the first salmon celebration held at the onset of salmon 

harvesting season (NEB 2015b). 

The W̱SÁNEĆ clan system has been reported by a Tsawout First Nation leader to be large 

part of Tsawout culture and traditions still practised today (NEB 2015a). Each clan is 

associated with a species that is important for gatherings and functions (e.g., killer whale 

(orca) and (sawbill) merganser) (NEB 2015a). As a result, any impact to or loss of that 

species is felt culturally and spiritually by the clan related to that species (NEB 2015a). 

A Tsawout First Nation leader has also reported that Tsawout people go out on the water for 

spiritual purposes, to meditate and carry out their spiritual practices (e.g., burning 

ceremonies conducted on the shore of Saanichton Bay), and that waters in Tsawout 

territory are also used for renewal and cleansing ceremonies (NEB 2015a). 

Marine Travel Sites 

Marine travel routes identified by Tsawout First Nation are said to be used seasonally to 

access fishing, gathering, and hunting locations, and are planned around weather, tides, 

currents, and other vessel activities (NEB 2015b). Marine travel routes are chosen based on 

familiarity, knowledge of “rips”, productivity and availability of resources, and with the 

limitations of equipment in mind (NEB 2015b). One Tsawout superharvester reportedly 

travels daily in winter on a long loop within the MSA, from Saanichton Bay to Zero Rock and 

the east side of D’Arcy Island and Sidney Island, then north to Halibut Island and Mandarte 

Island, on to Gooch Island, then north to Stuart Island or even further north to the Bell 2 

reef at Boundary Passage (NEB 2015b). Tsawout First Nation members say they travel by 

boat to preferred deer hunting areas, where they anchor small outboards for transporting 

their harvests back to the community (NEB 2015b). 

Other Sites of Importance  

Tsawout First Nation has reported that important sites include locations associated with 

their culture, comprised of mostly SENĆOTEN named places, reef-net sites, anchorages, 

gravesites, archaeological sites, longhouse sites, special or sacred story locations, or clam 

gardens (NEB 2015b).  
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Tsawout First Nation has said that Point Roberts (Segment A of the MSA) is the location of 

the Saanich people’s most important village site and their most important reef-net sites. 

They have said that the only reason they left the area is because they were “kicked out” 

(Tsawout First Nation 2015a). 

Other sites of importance reported by Tsawout First Nation as located within the MSA 

(in Segment B) include, but are not limited to, a first village site in Tod Inlet, and burial 

sites on Pender Island, Scull Island (south of Pender Island), Saturna Island, and Cabbage 

Island (beside Saturna Island) (NEB 2014b).  

Tsawout First Nation expressed concern that ship wake is demolishing archaeological sites, 

burial grounds, and other heritage sites close to the water, including in the Gulf Islands 

(NEB 2014b, NEB 2015d, Tsawout First Nation 2015a,b).  

Summer camps throughout the Gulf Islands were reportedly used by Tsawout First Nation, 

and area beaches were used for traditional ceremonies (i.e., rites of passage for both girls 

and boys) (NEB 2014b). Henry Island (in the U.S.A.) was reported as a well-established 

summer camp site used for fishing and reef-net fishing (NEB 2014b). 

A small island off Salt Spring Island has been identified as a location where Tsawout First 

Nation members used to stop off and dry their fish (NEB 2014b). Tsawout First Nation has 

also identified a small island near Saturna Island as a historical spiritual training centre, and 

this island, considered a sacred island, is still used by members as a spiritual place today 

(NEB 2014b). 

9.5.4.2 Pauquachin First Nation 

Pauquachin First Nation (BOḰEĆEN) has three reserves located on southeast Vancouver 

Island: Cole Bay 3, on Coles Bay in Saanich Inlet; Hatch Point 12, on the west shore of the 

Saanich Inlet; and Goldstream 13, at the south end of Finlayson Arm and the mouth of the 

Goldstream River. The Goldstream reserve is shared with four other First Nations 

(i.e., Malahat Nation, Tsartlip First Nation, Tsawout First Nation, and Tseycum First Nation), 

known together with Pauquachin First Nation as WSÁNEĆ (AANDC 2015b).  

As of September 2015, the registered population of Pauquachin First Nation was 

400 members, of which 238 live on the Pauquachin First Nation reserve on Coles Bay, with 

the remainder living either on other reserves or off-reserve (AANDC 2015b).  
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Along with other WSÁNEĆ, Pauquachin First Nation speaks SENĆOŦEN, part of the Northern 

Straits Salish language family (First Peoples Heritage, Language and Culture Council 

2015b). Unlike most other Saanich groups, however, the Government of Canada takes the 

view that Pauquachin First Nation has asserted rather than established Douglas Treaty 

rights to hunt over unoccupied lands and to carry on their fisheries “as formerly” 

(Canada 2015b). Pauquachin First Nation has stated that they have Douglas Treaty rights, 

as well as Aboriginal rights in, and Aboriginal title to, an area through which marine 

shipping lanes traverse (NEB 2014d, 2015g). These rights have been described as applying 

to the land, waters, and seabed within their traditional territory, and to renewable and non-

renewable resources within their traditional territory (TMX 2014a). Pauquachin First Nation 

has also been reported as asserting a right to continue their cultural practices and to protect 

areas critical to the survival of their culture, including heritage sites and spiritual places 

(TMX 2014a). 

A map of the collective territory of the WSÁNEĆ (Saanich Nation), and the area of overlap 

with the Marine Shipping Area (MSA), is shown in Figure 9.5-1. Pauquachin First Nation 

has advised that it is concerned this figure does not show the full extent of WSÁNEĆ 

traditional territory, which they say extends into U.S. lands and waters. As a result, 

Pauquachin has advised that the figure does not represent the full extent of Pauquachin’s 

marine use and knowledge relevant to the MSA. Current Use locations within the MSA, but 

outside this boundary, are referenced in the following summary. 

Marine Resource Use  

Pauquachin First Nation has said that marine resources are preferred staples of the 

Pauquachin diet, both currently and historically (2015f). Access to these resources at 

preferred locations throughout their territory has reportedly diminished over time, and this 

decline is said to have been been particularly rapid in recent years (NEB 2015f). Pauquachin 

say that, in the recent past, marine resource access, availability, and quality “were all 

greater” than in the present (NEB 2015f). Pauquachin members report that the relatively 

unproductive, polluted, or closed harvesting areas adjacent to their community means that 

they must rely on inter-regional trade and kinship networks to access marine resources 

from less polluted areas, often in the southern Gulf Islands (NEB 2015f).  

These cumulative effects and their socio-economic implications have already reached a 

crisis point for some Pauquachin members, with the loss of access to marine resources 

(and replacement with store-bought foods) already adversely affecting their health, and 

threatening the health of younger members (NEB 2015f).  
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Pauquachin members reportedly view the current barriers on their ability to harvest marine 

resources as “violations of their freedom to exercise Douglas Treaty and Aboriginal rights” 

(NEB 2015f). Pauquachin First Nation has cautioned that a lack of harvesting or otherwise 

not utilising particular areas within their territory due to one or more barriers (such as lack 

of resource access, availability, or quality) “does not in any way diminish” their asserted 

rights to those areas (Pauquachin First Nation 2015). 

Marine Fish and Fish Habitat 

Marine Vegetation 

Pauquachin First Nation members have reported that seaweed is a preferred traditional 

marine resource, and have also characterised seaweed as medicine (NEB 2015f). 

Pauquachin First Nation has said that a wide variety of seaweeds, including but not limited 

to LEKES, or red laver (also known as red sea lettuce), were once collected by WSÁNEĆ 

harvesters for food and other purposes in large amounts; however, seaweeds are reportedly 

not as available as they once were, and Pauquchin report that access to many traditional 

sites in Saanich Inlet and around the top of the Saanich Peninsula has been lost due to 

pollution (NEB 2015f). Despite these barriers, Pauquachin First Nation reports that seaweed 

is still harvested at sites in Saanich Inlet, as well as on James Island and Discovery Island, 

which both lie in Haro Strait to the west of the shipping lanes (NEB 2015f).  

Marine Invertebrates 

Pauquachin First Nation members have reported that clams are cherished for nutritional and 

cultural reasons, and have described clam-digging as “an activity central to their family and 

community, to their education, and to their very sense of what it means to be Pauquachin” 

(NEB 2015f). Clam species that have been harvested by Pauquachin include manila and 

horse clams, with favourite clam varieties identified as cockles, steamers, butters, and 

littlenecks (NEB 2015f).  

As with seaweed harvesting sites, Pauquachin First Nation reports that access to bivalve 

harvesting locations has diminished in Saanich Inlet and around the top of Saanich 

Peninsula due to contamination and restrictions related to pollution. Clams are still 

reportedly harvested (in some cases even daily) in Coles Bay, despite restrictions, as they 

remain one of the few marine foods that Pauquachin members without boats can still 

directly harvest; however, Pauquachin members have also indicated that “barriers to 

harvesting clams within Saanich Inlet have driven community members to sites on the 

Southern Gulf Islands, such as Pender and Saturna,” on the north side of Boundary Passage 

(NEB 2015f).  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-22  

Mussels were reported as once prevalent in Coles Bay, but now appear to have vanished 

from local harvesting sites, as has chiton, which is prized and considered a delicacy by 

Pauquachin Elders (NEB 2015f). Octopus, another reported delicacy, has been characterised 

as “much more difficult to find” in Saanich Inlet than in the recent past (NEB 2015f). 

Harvesting locations for octopus were described as including Senanus Island (in Saanich 

Inlet), beaches around Saanich Inlet (from Cowichan Bay down to Mill Bay), and Stuart 

Island (on the U.S. side of Boundary Passage) (NEB 2015f). Oysters are reportedly present 

locally (in Saanich Inlet), but cannot be harvested due to contamination (NEB 2015f). Sea 

urchin (SQUITZI) has been decribed by Pauquachin as another favourite marine food and 

widely regarded as a delicacy (NEB 2015f). Pauquachin First Nation members have reported 

that traditional sea urchin harvesting locations have been “fished out” as a result of 

commercial overharvesting (NEB 2015f). Traditional harvesting locations reportedly included 

Swartz Bay, Piers Island, Knapp Island, Pym Island, Goudge Island, and the small islands 

around Fernie Island, all within the MSA (NEB 2015f). Pauquachin First Nation reports that 

members “would now need to cross the international border to the San Juan Islands to find 

urchins, but that such harvesting would require addressing additional barriers including 

regulations, restrictions, and access to equipment and resources” (NEB 2015f). Sea urchin, 

while it remains culturally important to Pauquachin, is therefore “rarely available” 

(NEB 2015f). 

Pauquachin First Nation has reported that, when crabbing in Saanich Inlet, their crab traps 

are “routinely raided, vandalized, or stolen” (NEB 2015f). They say that harvesters have 

been “forced to alter their established practice of setting and leaving traps unattended for 

fear of what might happen to their equipment or catch” (NEB 2015f). 

Marine Fish 

Pauquachin First Nation has reported that fishing, in particular salmon fishing, lies at 

the heart of the WSÁNEĆ traditional diet, seasonal activities, cultural practices, and identity 

(NEB 2015f). As Northern Straits people, Pauquachin harvest salmon from the sea, not 

rivers, which do not occur within their territory (NEB 2015b). The reef-net technique was 

developed for taking salmon before they leave the ocean, and WSÁNEĆ reportedly 

employed this technique throughout the southern Gulf Islands and San Juan Islands, as well 

as at Point Roberts. A Pauquachin Elder, for example, recalled having worked annually at a 

reef-net site on Stuart Island (on the U.S. side of Boundary Passage) during the 1970s. The 

technique is no longer practised due to government restrictions and “other barriers”; 

however, efforts are said to be underway on the Saanich Peninsula to restore the WSÁNEĆ 

reef-net fishery (NEB 2015f).  
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In addition to Stuart Island, other salmon fishing sites outside Saanich Inlet used by 

Pauquachin members during their lifetimes include those around the Pender Islands, Mayne 

Island, Coal Island, and Sidney Spit, with the majority of salmon harvesting reportedly 

occurring inside Saanich Inlet at sites on Coles Bay, Goldstream, Mill Bay, Bamberton, and 

Hatch Point (NEB 2015f). As with other marine resources, Pauquachin members have said 

that salmon do not appear to be present in the numbers they once were in Saanich Inlet 

(NEB 2015f). Pauquachin First Nation members have said that sockeye, coho, and spring 

(Chinook) salmon are the preferred salmon species (NEB 2015b). 

Pauquachin First Nation members have reported fishing for halibut, cod (e.g., lingcod, 

several species of rockfish known as “rock cod,” “black bass,” “red snapper”), and other fish 

at multiple locations within the MSA, including but not limited to the Pender Islands, Galiano 

Island, Active Pass (between Galiano Island and Mayne Island), East Point on Saturna 

Island, Coal Island, and James Island, as well as Waldron Island and Peavine Island in the 

U.S.A. (NEB 2015f). Sites in Saanich Inlet were identified at Coles Bay, Mill Bay, Deep Cove, 

and Lands End (NEB 2015f). As with salmon, Pauquachin members say that cod is not as 

abundant now in Saanich Inlet as in the past, and that the same can be said for virtually all 

fish that were previously harvested within Saanich Inlet, including flounder and herring 

(NEB 2015f). Pauquachin First Nation has reported that herring used to pass through the 

Saanich Inlet directly in front of the Pauquachin community each year (i.e., in March), but 

that it has been decades since they have seen “lots” (NEB 2015f). In addition to Coles Bay 

and Mill Bay within Saanich Inlet, Active Pass was also identified as an important herring 

fishing area. Pauquachin members have said that they would like greater access to herring, 

which they continue to access by, for example, trading smoked fish for it, purchasing it from 

other communities, and receiving it at community events (NEB 2015f). They also said they 

would like more access to herring eggs, a “preferred delicacy” (NEB 2015f).  

Marine Mammals 

Pauquachin First Nation has reported that marine mammals, including harbour seals and sea 

lions, were hunted in the past, and that seal has been consumed within living memory (NEB 

2015f). Pauquachin First Nation has previously identified harvesting sites for seal and sea 

lion; however, while these locations were not specifically identified in sources reviewed, 

Stuart Island was identified as the location of at least one seal hunting trip (NEB 2015f).  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-24  

Pauquachin First Nation has reported that whales, particularly orca (KELŁOLEMEĆEN), figure 

prominently in WSÁNEĆ cosmology and oral history, and that there are a few references 

indicating that WSÁNEĆ once hunted whales (NEB 2015f). Pauquachin First Nation has also 

reported declining numbers of orcas in Saanich Inlet, where in the past there were “killer 

whales all over” (NEB 2015f). They expressed concern that this could be a sign that the 

food chain or cycle is breaking up (NEB 2015f).  

Marine Birds 

Duck hunting by net was practised in the past by WSÁNEĆ, who, alongside the Songhees 

and the Lummi, once used a net site in Mosquito Pass (between San Juan Island and Henry 

Island, on the U.S. side of the shipping lanes). One side of the net was held by a pole 

placed on Henry Island, while the other pole was placed 100 feet (approximately 30.5 m) 

across the water on Pole Island (NEB 2015f). Pauquachin First Nation continues to hunt 

duck, and has said that it constitutes the majority of hunting reported by members (NEB 

2015f). One particular duck, surf scoter or “black duck,” is considered a sacred bird by 

Pauquachin members and a preferred species for ceremonial use within the longhouse, both 

as food and for its feathers (NEB 2015f). Ducks are also identified as a staple part of marine 

foods served at funerals and other important community events (NEB 2015f). Ducks in 

general have been reportedly hunted within the community at Coles Bay, while surf scoter, 

specifically, have been reportedly hunted on the beach in East Saanich and within Saanich 

Inlet from dugout canoe, between the Pauquachin community and Brentwood Bay, as well 

as occasionally south to Goldstream (NEB 2015f). 

Pauquachin First Nation members also reported having cormorant on a regular basis in the 

autumn (NEB 2015f), and having gathered and consumed seagull eggs within living memory 

from Mandarte Island (in Haro Strait, east of Sidney Island, near the shipping lanes) 

(NEB 2015f). 

Along with fewer waterfowl being observed locally, Pauquachin hunters say they “face 

barriers in the form of hunting restrictions and regulations relating to lincensing and public 

safety in traditional hunting areas” (NEB 2015f). 

Terrestrial Resource Use in Marine Areas 

A few hundred sites for hunting deer, elk, and bear have been previously identified by 

WSÁNEĆ hunters. For the same reasons identified above for marine birds, hunting 

restrictions and regulations now limit where hunting can occur. Pauquachin members have 
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reported hunting deer around the community (i.e., on reserve), as well as, within their 

lifetimes, at sites within the MSA on Mayne Island, Galiano Island, Saturna Island, Sidney 

Island, James Island, and Big D’Arcy Island (NEB 2015f). As with other resources, deer is 

also reported as regularly received from other individuals (NEB 2015f).  

Pauquachin First Nation members have reported gathering medicinal plants, such as 

stinging nettle, juniper, and wild rose, in Coles Bay and around the Pauquachin community, 

where they say they used to be plentiful. Medicinal plants were also reported as gathered on 

on South Pender Island, Mayne Island, James Island, Saturna Island, and smaller 

surrounding islands (NEB 2015f). As with other resources, however, Pauquachin members 

have observed that these plants are no longer “all over the place” (NEB 2015f).  

Other Cultural Practices and Considerations 

WSÁNEĆ traditionally governed themselves through “several interrelated systems of 

governance including the inherited rights of and roles within extended family units, the reef-

net fishery, and the longhouse and winter dancing.” Historically held in winter as often as 

once a week or even daily for several weeks, the longhouse reportedly continues to be the 

site of ceremonies and knowledge exchange, “for the younger people to listen and take 

counsel from the Elders” (NEB 2015f). In this way, the longhouse remains central to 

sustaining and preserving WSÁNEĆ life and culture (NEB 2015f). 

As discussed in the foregoing sections, certain marine resources serve critical roles in the 

longhouse, as well as other cultural ends (e.g., by providing the materials or occasion for 

other cultural practices) (NEB 2015f). 

Marine Travel Sites 

Pauquachin First Nation has reported that members continue to use historical canoe routes 

for marine travel (NEB 2015f). For example, Pauquachin First Nation members continue to 

access fishing sites on the eastern side of the Strait of Georgia (e.g., Point Roberts) via 

Active Pass (NEB 2015f). Pauquachin First Nation harvesters have explained that they time 

and plan their routes around weather, tides, currents, and vessel traffic (NEB 2015f). 

Several marine travel sites have been identified by Pauquachin members, criss-crossing the 

channels that separate Saanich Peninsula from the southern Gulf Islands, including a route 

from Saanich Inlet to Stuart Island that crosses the shipping lanes, as well as routes in 

proximity to the shipping lanes (NEB 2015f). 
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Other Sites of Importance  

Pauquachin First Nation has reported that important sites include those with traditional 

place names, heritage (archaeological) sites, harvesting locations (as reviewed above), 

trails and travel routes, reef-net sites, graves, and special and sacred story sites 

(NEB 2015f).  

WSÁNEĆ place names are reported by Pauquachin First Nation to exist for nearly all of the 

southern Gulf Islands and San Juan Islands (U.S.A.). Many of these place names indicate 

resources that were traditionally associated with the location—for example, Prevost Island is 

called WASWEM, meaning “place of seal”, Blakely Island is XWMSEMICL, meaning “place of 

cattails”, and Sucia Island is LAUKEMEN, which means “place of mussels” (NEB 2015f). 

Pauquachin First Nation has reported that WSÁNEĆ place names also exist for D’Arcy Island, 

Little D’Arcy Island, Sidney Island, and James Island, as well as for nearly all of the small 

islands close to the shores of the Saanich Peninsula, including Coal Island, Shell Island, 

Piers Island, Arbutus Island, Portland Island, Moresby Island, Halibut Island, and the Gooch 

Island Group (NEB 2015f). All of these islands are within the MSA and relatively close to 

existing shipping lanes. 

Pauquachin First Nation has reported that in the past (prior to 1850), WSÁNEĆ settlements 

were distributed throughout the same areas as those to which their place names apply 

(i.e., the southern Gulf Islands, San Juan Islands, and the sheltered bays of Saanich 

Peninsula). These settlements included recorded village sites on Sidney Island, Stuart 

Island, Salt Spring Island, and Mayne Island, as well as on South Pender Island, Samuel 

Island, and Saturna Island (NEB 2015f). Pauquachin First Nation has also reported that the 

Cole Bay village (the Nation’s present day home base) was founded or reoccupied during 

the mid-nineteenth century to be closer to winter dances and to avoid attacks from northern 

First Nations. They report that this village was used no more than three to six months of the 

year (i.e., over winter), as part of the seasonal round that took families to other locations 

within the MSA from spring to fall (NEB 2015f). Other travel destinations for WSÁNEĆ 

families within the MSA have been reported by Pauquachin First Nation to include, as 

described above, a settlement at Point Roberts on the eastern side of the Strait of Georgia, 

where reef-net fishing occurred (NEB 2015f). 

Pauquachin First Nation has reported that WSÁNEĆ cultural ties to locations throughout the 

southern Gulf Islands and San Juan Islands, including harvesting locations identified in the 

foregoing sections, are rooted in Elders’ teachings that say these islands were made by the 
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Creator from their WSÁNEĆ ancestors, who were grabbed by the Creator and thrown out in 

the ocean (NEB 2015f). Pauquachin First Nation has explained that these locations are 

considered sacred to them (NEB 2015f). 

9.5.4.3 Tsartlip First Nation 

Tsartlip First Nation (W̱JOȽEȽP) has four reserves located on southeast Vancouver Island 

and other islands on the western side of the Strait of Georgia: Mayne Island 6, located 

on the island’s northwestern tip, along Active Pass; the whole of Senanus Island 10, which 

lies within Saanich Inlet; South Saanich 1, located at Brentwood Bay, B.C., on the eastern 

shore of Saanich Inlet; and Goldstream 13, at the south end of Saanich Inlet’s Finlayson 

arm, at the mouth of the Goldstream River. The Goldstream reserve is shared with 

four other First Nations (i.e., Malahat First Nation, Pauquachin First Nation, Tsawout First 

Nation, and Tseycum First Nation), known together with Tsartlip First Nation as WSÁNEĆ 

(AANDC 2015c, NEB 2015h).  

As of September 2015, the registered population of Tsartlip First Nation is 985 members, of 

which 521 live on the Tsartlip First Nation reserve South Saanich 1 in Brentwood Bay, with 

the remainder living either on other reserves or off-reserve (AANDC 2015c).  

Along with other WSÁNEĆ, Tsartlip First Nation speaks SENĆOŦEN, part of the Northern 

Straits Salish language family (First Peoples Heritage, Language and Culture Council 2015c, 

NEB 2015h).  

Tsartlip First Nation is a signatory to the Douglas Treaties and has established Douglas 

Treaty rights to hunt over unoccupied lands and to carry on their fisheries “as formerly” 

(Canada 2015c). Tsartlip First Nation has said that they had specifically asked for the 

inclusion of their fishing right in their Douglas Treaty because it so important to who they 

are as a people (NEB 2015h). Tsartlip First Nation also asserts Aboriginal rights, including 

title (NEB 2014e). 

Tsartlip First Nation has stated that their rights apply throughout WSÁNEĆ territory, from 

Southern Vancouver Island through the Strait of Georgia and Gulf Islands to the Fraser 

River, an area that encompasses their fishing stations, hunting, trapping, and gathering 

areas, winter and summer villages, and spiritual and cultural sites (NEB 2014f). Tsartlip 

First Nation has indicated that marine shipping lanes traverse waters through the heart of 

WSÁNEĆ marine territory and close to their reserves on Vancouver Island and Mayne Island 

(NEB 2014f).  
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A map of the collective territory of the WSÁNEĆ (Saanich Nation), and the area of overlap 

with the Marine Shipping Area (MSA), is shown in Figure 9.5-1. This figure does not 

include Current Use locations mentioned in the following summary that lie outside this 

territory.  

Tsartlip First Nation advised PMV that it did not wish to participate in consultation regarding 

marine shipping associated with the Project (Tsartlip First Nation 2015), and has provided 

no further information on past, current, or future use in the MSA beyond what appears in 

existing sources. 

Marine Resource Use  

Tsartlip First Nation has reported that they are known as the “Saltwater People,” having 

lived on the islands and the sea as “fishermen, sailors, navigators, [and] canoe builders” 

(NEB 2014g).  

Marine Fish and Fish Habitat 

Marine Vegetation 

Tsartlip First Nation has stated that in the past its members harvested seaweed at locations 

within their traditional territory; however, no specific harvesting locations were identified in 

the sources reviewed (NEB 2014e,i). According to a Tsartlip First Nation Elder, seaweed, 

including red laver and sea lettuce (both traditionally called ŁEKES), was harvested in the 

past. Seaweed or red laver was harvested in the intertidal area by cutting them away from 

the rocks with a sharp knife, dried in the sun, and compacted into blocks to store for the 

winter (NEB 2014g). Seaweed was either used in cooking, such as eating boiled red laver 

with clams, or eaten dried (NEB 2014g). Tsartlip First Nation has reported that seaweed is 

harvested in April; however, no specific locations for the current or future harvesting of 

seaweed were indicated in the sources reviewed (NEB 2014i). 

Marine Invertebrates 

Tsartlip First Nation has stated that, in the past, its members harvested a variety of marine 

invertebrates, such as clams, mussels, oysters, octopus, and sea urchins (purple and 

green), throughout their traditional territory (NEB 2014e,g,i). Specific sites identified within 

the MSA include Cowichan Bay, southern Salt Spring Island, east of Saanich Peninsula, and 

north of Sidney Island (NEB 2014e,g). Clams and crabs were harvested by Tsartlip First 

Nation members on sandy beaches, and mussels and sea urchins were harvested on rocky 

beaches (NEB 2014g). Saanich people reportedly harvested clams in the low tides during 

the winter months (NEB 2014i). 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-29  

Specific information relating to the current or future harvesting of marine invertebrates was 

not identified in sources reviewed. 

Marine Fish 

Tsartlip First Nation has stated that religious beliefs connect them to the land and to the 

salmon (NEB 2014e), which is a traditional food source that they rely upon for subsistence 

throughout the entire year (NEB 2014g, 2015h). Sharing fish with members and Elders is 

important to Tsartlip First Nation members, especially during winter, when families and 

unemployed people depend on salmon for survival (NEB 2015h).  

Tsartlip First Nation says their fishing territories followed the main migration route of 

sockeye salmon (NEB 2014g). Salmon start to trickle through their territory in the summer, 

with the peak of the salmon run taking place in August and sometimes into September 

(NEB 2015h). Harvesting primarily takes place in July and August, though sometimes as 

early as June and into early September (NEB 2015h). Salmon is harvested on several 

occasions throughout the summer to allow community members enough time to process 

and preserve the salmon for the winter between harvests (NEB 2015h). Processing and 

preserving the salmon, which involves cutting, cleaning, freezing, smoking, or canning the 

fish, can take weeks and involves the entire community (NEB 2015h).  

Tsartlip First Nation has said they developed reef-net technology (SXOLE) to fish for salmon 

in the ocean. The reef-net was used in bays when salmon were moving out and when the 

tide was running, and often required up to six men using two canoes to set the nets 

(NEB 2014e,g).  

Reef-net locations (SWÁLET) once used by Tsartlip First Nation have been described as 

sacred, connecting the community to those locations “out in the islands” (NEB 2014e). 

Locations of historic SENĆOŦEN reef-net sites within the MSA reported by Tsartlip First 

Nation include Active Pass at the northwest side of Mayne Island; in Swanson Channel and 

Boundary Pass near the west side and the southern tip of North Pender Island; the southern 

tip of South Pender Island; and at Race Rocks (NEB 2014h). Historic reef-net sites in the 

U.S.A have been identified off the southeast side of Point Roberts; Cherry Point; throughout 

the San Juan Islands, including Waldron Island, southeast Stuart Island, northwest Orcas 

Island, along the eastern side of Haro Strait with multiple sites on San Juan Island, and 

along the northwest, southwest, and southeast sides of Lopez Island (NEB 2014h). Tsartlip 

First Nation members have stated that they recently joined members from the Lummi Tribe 

(a closely related U.S.-based group) to set up a reef-net fishery in Mitchell Bay, which lies 

along the shipping route on the west coast of San Juan Island (NEB 2014e).  
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While reef-netting in the ocean was central to Tsartlip First Nation fishing, the Nation has 

said they also harvested coho and dog (chum) salmon in the smaller streams within their 

territory; however, Tsartlip First Nation has said that they depend on ocean fish, such as 

sockeye and pink salmon (NEB 2014g), and that some of their members still make a living 

by fishing (NEB 2014e).  

Cod was reportedly fished throughout August and September by Tsartlip people, using sea 

urchins as bait (NEB 2014i). Lingcod, in particular, could be lured to the surface with bait 

and speared (NEB 2014i). Cod fishing sites within the MSA have been identified in Active 

Pass, Boundary Passage, and Haro Strait (NEB 2014g).  

Dogfish and herring roe are among other fish species the SENĆOŦEN people, including 

Tsartlip First Nation, have said they traditionally harvested in waters within the MSA 

(NEB 2014e,g,h). Dogfish were caught at the fishery in Goldstream and herring roe was 

harvested at locations within the MSA, including the south side of Salt Spring Island; the 

east side of Saanich Inlet; and in the U.S.A. in Haro Strait on the west side of San Juan 

Island (NEB 2014g).  

Marine Mammals 

Tsartlip First Nation has reported that a range of marine mammals were once harvested for 

traditional purposes, including seals, porpoises, and whales, which would have been caught 

in inlets within their traditional territory (NEB 2014g). Reported locations for the former 

harvesting of marine mammals included Saanich Inlet (NEB 2014g) and the San Juan 

Islands (NEB 2014i). Tsartlip First Nation has reported that whales, specifically, are no 

longer harvested, and has observed that there are “fewer and fewer orca whales… coming 

back” (NEB 2014e).  

Marine Birds 

Tsartlip First Nation members report previously hunting ducks from marshes on the Saanich 

Peninsula; however, they say these marshlands have been drained and used for farming 

(NEB 2014g). During the winter, ducks and geese were speared and netted in protected 

inlets and sloughs, and an aerial net was set up in narrow passes around Fulford Harbour on 

Salt Spring Island (NEB 2014i). Ducks were also previously harvested in nets that were set 

up on the northwest corner of Saturna Island (NEB 2014g).  
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Tsartlip First Nation has reported that they have gathered seagull eggs, and that this 

harvesting often occurred in May, while visiting camas bulb harvesting sites at locations in 

the U.S.A., including Little Pathos Island and Spieden Island (NEB 2014e,g,i). 

Terrestrial Resource Use in Marine Areas 

Tsartlip First Nation has reported that deer was hunted at Fulford Harbour on Salt Spring 

Island, Mayne Island, Saturna Island, and South Pender Island (NEB 2014e,i). Deer was 

hunted in the fall and elk after the first snowfall so it was easier for hunters to track them 

(NEB 2014i). Specific locations for the hunting of elk were not identified in the sources 

reviewed. 

Tsartlip First Nation has said that they paddle to bogs within their traditional territory to pick 

berries, such as cranberries and huckleberries, and Labrador tea (NEB 2014e,g), but specific 

locations were not identified in sources reviewed.  

Tsartlip First Nation has also said that its members pick camas atop high rocky shores in the 

summer, gather fern roots and nettle leaves, and harvest cattails, tule, and other grasses in 

inland marshes (NEB 2014g). As indicated in the Marine Birds section, camas bulb 

harvesting has occurred within the MSA at Little Pathos Island and Spieden Island, which lie 

in U.S. waters (NEB2014g).  

Other species reportedly harvested by Tsartlip people included blueberries in September, 

wild strawberries and salmonberries in the summer months, wood pitch in December, 

grouse from April to October, and hog fennel, which was used for a variety of medicines, in 

August (NEB 2014i). Langford was reported as a preferred location for harvesting 

blueberries, as well as cranberries and grouse (NEB 2014i). 

Other Cultural Practices and Considerations 

As reported in the Marine Fish section above, Tsartlip First Nation has said that salmon is 

very important to their people, and that they use it for many social and ceremonial 

purposes throughout the year (NEB 2015h). Members will burn salmon as part of a burn 

ceremony to give their relatives of the past the food they liked; this gives their members 

closure (NEB 2015h). Other cultural gatherings take place throughout the year, including 

the First Catch Salmon Ceremony to “honor the first salmon and thank the salmon spirit so 

that it will return each year” (NEB 2015h).  
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Tsartlip First Nation has explained that they pass their beliefs on to their youth by teaching 

them the traditional ways, and the salmon harvest is an important time for this knowledge 

transfer. Youth are taught to be respectful and thankful of the salmon for providing the 

medicine (from fish oil) to help keep their members strong (NEB 2015h).  

Marine Travel Sites 

Information pertaining specifically to Tsartlip marine travel sites, such as travel routes for 

traditional purposes, was not identified in sources reviewed. 

Other Sites of Importance  

Tsartlip First Nation has reported the presence of burial sites, midden sites, and villages 

within the MSA (NEB 2014e,g). Reported Canadian locations include sites throughout the 

Gulf Islands, and specifically Saturna Island, Coates Cove, Grace Islet, and multiple sites in 

and around the Saanich Peninsula; a “shore camp” site at Tsawwassen was also identified 

(NEB 2014e,g; NEB 2014i). Identified sites in the U.S.A. include San Juan Island and a 

shore camp at Point Roberts (NEB 2014e,g,i). 

Tsartlip First Nation has stated that midden sites and grave sites are eroding onto beaches 

and into the water, and that there are three specific locations where middens have been 

exposed (NEB 2014e). While the location of these middens was not explicitly reported in 

sources reviewed, a Tsartlip First Nation Elder was reported as saying that they believe the 

cause of the erosion is the movement of B.C. Ferries vessels through Active Pass, 

suggesting that these sites may be in that vicinity (NEB 2014e). 

9.5.4.4 Tseycum First Nation 

Tseycum First Nation (W̱SIḴEM) has five reserves located on southeast Vancouver Island 

and the Gulf Islands: Union Bay 4, on Patricia Bay in Saanich Inlet; Bare Island 9, covering 

the whole of Mandarte Island, in Haro Strait; Pender Island 8, on the west side of South 

Pender Island, at Hay Point; Saturna Island 7, on the easterly point of Saturna Island; and 

Goldstream 13, at the south end of Saanich Inlet’s Finlayson arm, at the mouth of the 

Goldstream River. The Bare Island 9, Pender Island 8, and Saturna Island 7 reserves are 

shared with Tsawout First Nation (AANDC 2015d). Goldstream 13 reserve is shared with 

four other First Nations (i.e., Malahat First Nation, Pauquachin First Nation, Tsartlip First 

Nation, Tsawout First Nation), known together with Tseycum First Nation as W̱SÁNEĆ 

(AANDC 2015d).  
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As of September 2015, the registered population of Tseycum First Nation is 184 members, 

of which 74 live on the Tseycum First Nation reserve at Union Bay 4, with the remainder 

living either on other reserves or off-reserve (AANDC 2015d).  

Along with other WSÁNEĆ, Tseycum First Nation speaks SENĆOŦEN, part of the Northern 

Straits Salish language family (First Peoples Heritage, Language and Culture Council 

2015d).  

Tseycum First Nation is a signatory to the Douglas Treaties and has established Douglas 

Treaty rights to hunt over unoccupied lands and to carry on their fisheries “as formerly” 

(Canada 2015). Tseycum First Nation has indicated that shipping traffic transits through 

waters to which they consider their Douglas Treaty rights to apply, and through their 

sensitive habitats, hunting areas, and gathering areas (NEB 2014j). 

A map of the collective territory of the WSÁNEĆ (Saanich Nation), and the area of overlap 

with the Marine Shipping Area (MSA), is shown in Figure 9.5-1. This figure does not 

include Current Use locations mentioned in the following summary that lie outside this 

territory. 

Marine Resource Use  

Tseycum First Nation has reported that the Boundary Passage area has a lot of recreational 

users and that the busiest area known for accidents is along the shipping route as it 

approaches the curve between Moresby Island and Stuart Island (U.S.A.), and just after the 

curve (Tseycum First Nation 2015a). Tseycum First Nation has also reported that in the 

busiest months, throughout the summer and in particular during the month of August, sport 

and commercial fishing boats, sailboats, regattas, and commercial ships are all using the 

area at once (Tseycum First Nation 2015a). 

Marine Fish and Fish Habitat 

Marine Vegetation  

No information regarding Tseycum First Nation’s past, current, or future use of marine 

vegetation within or near the MSA was identified in sources reviewed. 
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Marine Invertebrates 

Tseycum First Nation has said that they are a saltwater people and seafoods are considered 

medicine for their people (Tseycum First Nation 2015). Tseycum First Nation has reported 

that they currently harvest marine invertebrates throughout their traditional territory and 

that their members currently use small fishing boats to catch crab, prawns, and clams in the 

inlet (Tseycum First Nation 2015a). 

Tseycum First Nation has provided a map of food, social, and ceremonial (FSC) fishing 

locations and has indicated that they currently harvest marine invertebrates within the MSA 

including, but not limited to, the southern Gulf Islands, Cowichan Bay (WTEMETEM), 

Saanich Inlet (TELPOLES), Haro Strait, Swanson Channel, Boundary Passage, and Port 

Renfrew (Saanich Tribe 1991). Tseycum First Nation has said that the species they are 

currently harvesting for traditional purposes in Canadian waters within the MSA include 

crab, prawns, clams, geoduck, oysters, and sea urchins (Tseycum First Nation 2015). 

Tseycum First Nation has also said that they harvest sea urchins in the U.S.A. at Henry 

Island (TETINCET), Stuart Island (KENNES), and San Juan Island (Saanich Tribe 1991). 

Tseycum First Nation has reported that the seafoods they once harvested are gone or 

unavailable and that while there is an abundance of oysters (STELNOC) present in front of 

their main community (on Saanich Inlet, within the MSA), they cannot eat them because of 

pollution. Oysters have been described by Tseycum First Nation as culturally important (NEB 

2014j). Tseycum First Nation has also expressed concern regarding contaminated shellfish 

in general and has said that contaminants from agricultural use that run down to the beach 

are an issue (Tseycum First Nation 2015a). Tseycum First Nation has expressed concern 

that people are getting sick from consuming contaminated clams and has reported “black 

stuff” on oysters in the vicinity of the inlet (Tseycum First Nation 2015a). 

Tseycum First Nation has reported that the conservancy area on the southeast shore of 

Sidney Island, which is good crab habitat, is losing one foot of shoreline per year due to 

erosion (Tseycum First Nation 2015a).  

Marine Fish 

Tseycum First Nation has reported that they have historically fished for halibut between Salt 

Spring Island and Vancouver Island, and in the area between Cowichan Bay, Genoa Bay, 

and the Satellite Channel Ecological Reserve (Segment B); however, Tseycum First Nation 

has also reported that halibut do not seem be in these areas anymore (Tseycum First Nation 
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2015a). Halibut fishing was reported to be occuring near the pilotage station near Victoria 

and around Moresby Island, in areas intersecting with the shipping lanes (Tseycum First 

Nation 2015b). 

Tseycum First Nation has reported that they currently harvest cod and other unspecified fish 

within the MSA (Segment B), including but not limited to Saanich Inlet, Prevost Passage, 

Swanson Channel, Haro Strait, and the Gulf Islands (Tseycum First Nation 2015a).  

Tseycum First Nation has reported that they fish for sockeye in the MSA (Segment B), 

including within Boundary Passage between Moresby Island and Stuart Island, between 

Prevost Island and Galiano Island, and at Pender Bluffs (Tseycum First Nation 2015). 

Tseycum First Nation has also reported that sockeye salmon migrate from the Fraser River 

through the vicinity of Swanson Channel, right through the Nation’s traditional fishing 

territory, and along the international shipping lane where a lot of fishers reportedly travel 

(Tseycum First Nation 2015a).  

Tseycum First Nation also reportedly fish in U.S. waters around Henry Island, Stuart Island, 

Spieden Island, Pearl Island, and San Juan Island (Saanich Tribe 1991). Tseycum First 

Nation has said that they currently participate in both FSC and commercial fisheries 

(Tseycum First Nation 2015a). 

Tseycum First Nation has said that herring no longer occur in the area (Tseycum First Nation 

2015b), and expressed concern about ”[b]lack stuff”, possibly a fungus, reported on fish, 

including wild salmon, and appearing “like a cancer” (Tseycum First Nation 2015a). 

Tseycum First Nation has also expressed concern that plastic from the bottom of the sea is 

killing salmon, and that increased shipping traffic in shipping lanes could disrupt salmon 

migrating through that area (Tseycum First Nation 2015a).  

Marine Mammals 

In the past, Tseycum First Nation members harvested a variety of marine mammals for 

traditional purposes, including seals, porpoises, and whales that were caught in inlets within 

their traditional territory, including Saanich Inlet (Elliot 1983).  

No information regarding Tseycum First Nation’s past, current, or future use of marine 

mammals within or near the MSA was identified in sources reviewed; however, Tseycum 

First Nation has reported concerns about vibrations from ships being an issue for southern 

resident killer whales (SRKW) (Tseycum First Nation 2015a). 
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Marine Birds 

Tseycum First Nation has reported that their birds are gone and have said that in their 

traditional territory, there were loons that used to function as alarm clocks for them 

(Tseycum First Nation 2015b). Tseycum First Nation has described ducks as once so 

plentiful they could not be counted, but now they can. Tseycum First Nation has attributed 

the decline in bird numbers to pollution (NEB 2014j). 

Tseycum First Nation has reported that they have a duck net on the western side of San 

Juan Island in the U.S.A., at PKAYELWET (Saanich Tribe 1991), but that they are no longer 

allowed to use this site (Tseycum First Nation 2015b).  

Terrestrial Resource Use in Marine Areas 

Tseycum First Nation has reported that they are currently hunting deer within the MSA 

(Segment B), including but not limited to Mayne Island (SKTAK), Saturna Island, and South 

Pender Island (Tseycum First Nation 2015a). 

Other Cultural Practices and Considerations 

Tseycum First Nation has indicated that cultural activities take place within the MSA; 

however, the locations of these activities were not identified in sources reviewed 

(NEB 2014k).  

Tseycum First Nation has said that the reduction in or absence of traditional marine 

resources, which they attribute to pollution, have removed opportunities to engage in 

cultural activities, and specifically to transfer knowledge to younger generations 

(NEB 2014j). 

Marine Travel Sites 

Information pertaining specifically to Tseycum marine travel sites, such as travel routes for 

traditional purposes, was not identified in sources reviewed. 

Other Sites of Importance 

Tseycum First Nation has indicated that cultural heritage and places are present within the 

MSA (NEB 2014k). Tseycum First Nation has reported that their sites of importance include 

villages and burial grounds located in the southern Gulf Islands, including Salt Spring 

Island, Mayne Island, and North Pender Island (SDAYES), and the Saanich Peninsula, 

including Cordova Bay (Tseycum First Nation 2015a). Tseycum First Nation has also said 

that they have sites of importance in the U.S.A., at Henry Island, Pearl Island (MALEQE), 

and San Juan Island (Saanich Tribe 1991). 
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Tseycum First Nation has reported that waves from vessel traffic have damaged their 

gravesites throughout their traditional territory (NEB 2014k, Tseycum First Nation 2015a,b). 

Tseycum First Nation has said that one gravesite by the beach had to be removed because 

it had been exposed (NEB 2014j); however, the location of the gravesite was not identified 

in sources reviewed. 

9.5.4.5 Malahat First Nation 

Malahat First Nation has two reserves on Saanich Inlet, north of Victoria, B.C., on southeast 

Vancouver Island. The main reserve is on the west shore of Saanich Inlet south of Mill Bay; 

a second reserve is at the south end of Saanich Inlet’s Finlayson Arm, at the mouth of the 

Goldstream River. This reserve is shared with four other First Nations (i.e., Pauquachin First 

Nation, Tsartlip First Nation, Tsawout First Nation, and Tseycum First Nation), known 

together with the Malahat as WSÁNEĆ (AANDC 2015e).  

As of September 2015, the registered population of Malahat First Nation was 321 members, 

of which 124 live on the Malahat Nation reserve, and the remainder live either on other 

reserves or off-reserve (AANDC 2015e).  

Along with other WSÁNEĆ, Malahat First Nation speaks SENĆOŦEN, part of the Northern 

Straits Salish language family (First Peoples Heritage, Language and Culture Council 

2015e). Unlike most other Saanich groups, however, the Government of Canada takes the 

view that Malahat First Nation has asserted rather than established Douglas Treaty rights to 

hunt over unoccupied lands and to carry on their fisheries “as formerly” (Canada 2015e).  

Malahat First Nation is associated with the Te’Mexw Treaty Association, along with Scia’new 

First Nation, Songhees First Nation, T’Sou-ke Nation, and Nanoose First Nation. In April 

2015, the Te’Mexw Treaty Association, Government of Canada, and Government of B.C. 

reached an Agreement-in-Principle under the British Columbia Treaty Commission process 

(TTA et al., 2015). The Agreement-in-Principle will form the basis for negotiating a Final 

Agreement between the parties; the Final Agreement will define the scope and content of 

the Aboriginal rights asserted by the Malahat First Nation. 

The spatial relationship of Malahat First Nation’s Statement of Intent  

Area (as submitted to the British Columbia Treaty Commission) and Agreement-in-Principle 

Territory to the Marine Shipping Area (MSA) is shown in Figure 9.5-2. This area 

differs from the traditional territory asserted by the WSÁNEĆ (Saanich Nation), shown in 

Figure 9.5-1. 
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Existing information related to Malahat First Nation’s Current Use in the MSA was available 

(i.e., TMX 2014a); however, Malahat First Nation advised PMV that they did not want this 

existing information used as the basis of the assessment of Project-associated shipping 

(Malahat First Nation 2015). In accordance with Malahat First Nation’s wishes, the 

information has not been included. Malahat First Nation has not provided other information 

on past, current, or future use in the MSA to support the assessment.  

9.5.4.6 Beecher Bay First Nation (Scia’new First Nation) 

Scia’new First Nation (Beecher Bay First Nation) has eight reserves, with the main 

community located on Becher Bay 1, near East Sooke, B.C. (see Figure 9.5-3). Other 

reserves include Becher Bay 2, Fraser Island 6, Lamb Island 5, Long Neck Island 9, Twin 

Island 10, Village Island 7, and Whale Island 8. As of September 2015, the registered 

population of Scia’new First Nation was 249 members, of which 102 live on Scia’new First 

Nation reserves, with the remainder living either on other reserves or off-reserve (AANDC 

2015f). Scia’new First Nation’s reserve lands, totalling 308 hectares, are managed by 

Scia’new First Nation pursuant to a Land Code adopted by Scia’new First Nation under the 

federal First Nations Land Management Act (NEB 2014l). 

Scia’new First Nation has reported that the community has origins in Clallam-speaking 

families located on the north shore of the Olympic Peninsula in Washington (NEB 2015i). 

Clallam or Klallam (Nəxʷsƛ̕ay ̓əmúcən) is one of four different languages once spoken by 

Scia’new First Nation members, and shares words with dialects from the Northern Straits 

Salish language family (e.g., SENĆOŦEN, T’Sou-ke, Lekwungen, Semiahmoo). Today, 

the main Aboriginal language spoken by Scia’new First Nation people is Hul’q’umi’num’, the 

Island dialect of Halkomelem (First Peoples Heritage, Language and Culture Council 2015f).  

Scia’new First Nation is a signatory to the Douglas Treaties and has established Douglas 

Treaty rights to hunt over unoccupied lands and to carry on their fisheries “as formerly” 

(Canada 2015f). Scia’new First Nation also asserts Aboriginal rights, including Aboriginal 

title, within its territory. Scia’new has said that their asserted Aboriginal rights and 

established Douglas Treaty rights apply to the area traversed by marine shipping lanes 

(NEB 2015j). 

Scia’new First Nation is associated with the Te’Mexw Treaty Association, along with 

Songhees First Nation, Malahat Nation, T’Sou-ke Nation, and Nanoose First Nation. In April 

2015, the Te’Mexw Treaty Association, Government of Canada, and Government of B.C. 
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reached an Agreement-in-Principle under the British Columbia Treaty Commission process 

(TTA et al. 2015). The Agreement-in-Principle will form the basis for negotiating a Final 

Agreement between the parties; the Final Agreement will define the scope and content of 

the Aboriginal rights asserted by the Scia’new First Nation.  

The spatial relationship of Scia’new First Nation’s Statement of Intent Area and Agreement-

in-Principle Territory to the Marine Shipping Area (MSA) is shown in Figure 9.5-3. This 

figure does not include Current Use locations mentioned in the following summary that lie 

outside this territory. 

Scia’new First Nation has advised that the existing information sources upon which the 

following summary is based were prepared in the context of a different project, and do not 

represent a full and comprehensive review of Scia’new First Nation’s marine use and 

knowledge given time and resource constraints under which those sources were prepared 

(Beecher Bay Indian Band 2015).  

Marine Resource Use  

Scia’new First Nation has reported that “[s]ince time immemorial,” the Nation has used and 

occupied lands, waters, and resources in its traditional territory for a multitude of purposes, 

including hunting, fishing, transportation, trade, traditional ceremonies, and settlement 

(NEB 2014l).  

In the past, the Scia’new First Nation pattern of harvesting criss-crossed Juan de Fuca Strait 

from Elhwa (on the northern shore of the Olympic Peninsula in the U.S.A.) to William Head 

and adjacent coastlines, allowing benefits from the diversity of two different shorelines and 

deep open water (NEB 2015i). Race Rocks was reported as a particularly important 

harvesting location for fish and other marine resources (NEB 2015i). 

Scia’new First Nation has said that they remain intimately tied to the marine environment 

for the resources it provides, both for “physical sustenance and cultural reproduction” 

(NEB 2015i), with approximately 64% of their diet, on average, coming from seafood. 

Scia’new First Nation has said that most members’ households have at least one active 

harvester who “fishes/hunts/gathers” for their immediate family and for sharing with others, 

including at community and cultural events (NEB 2015i). 
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Scia’new First Nation has reported that the majority of Scia’new First Nation harvesting 

reportedly takes place in areas that are within the MSA, including within the shipping lanes 

(NEB 2015i).  

Scia’new First Nation has identified several barriers to the current harvest of marine 

resources, including “declining runs and other environmental degradation, increasing 

competition from sports and non-Native commercial fisheries, restrictions on gear types, 

fishing spots and openings, and legal and administrative barriers,” such as registering boats 

and trailers with Fisheries and Oceans Canada (DFO) and requirements to have the Safe 

Vessel Operator Proficiency Training despite a lifetime on the water (NEB 2015i). Other 

factors influencing current levels of harvesting include the relative availability of, due to 

poverty in the community, boats, fuel, and ammunition, as well as differences in resource 

accessibility and levels of harvesting knowledge among members (NEB 2015i). Scia’new 

First Nation has also said that harvesting areas at Becher Bay 2 are difficult to access 

without a boat, as the road leading to the reserve is in poor condition, and members must 

gain permission from the Department of National Defence to travel it (NEB 2015i). 

Scia’new First Nation has emphasised that a lack of current harvesting of a particular 

marine resource or use of a particular marine area within its traditional territory, due to 

barriers such as those cited above, does not diminish their asserted or established rights to 

those areas and resources (Beecher Bay Indian Band 2015).  

Scia’new First Nation has also identified economic interests related to the marine 

environment that include, in the East Sooke area of the MSA (Segment D), a marina, an 

aquaculture project, and a real estate development project on Becher Bay 1 (NEB 2015l).  

Marine Fish and Fish Habitat 

Marine Vegetation 

Scia’new First Nation members have identified current seaweed harvesting areas within the 

MSA, including off the rocks at the entrance to Becher Bay, Gooseneck Island (adjacent to 

Becher Bay 2, and East Sooke Regional Park (NEB 2015i).  

Marine Invertebrates 

Scia’new First Nation members have previously indicated (NEB 2015i) that clams (butter, 

littleneck, steamer, horse, cockles), mussels, chitons, urchins (red, green), sea cucumber, 

abalone, crabs, and barnacles are currently harvested within the MSA. 
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Specific areas within the MSA identified by Scia’new First Nation members for the harvesting 

of marine invertebrates include all areas in or near Becher Bay, including Penzil’s Beach 

(clams), Village Island (clams, chitons), Wolf Island (clams, cockles, urchin), a reef near 

Beechey Head (urchins, at a depth of 35 feet), Gooseneck Island (mussels, urchin), Bedford 

Island (chitons, urchin), Trial Island (chitons), Lamb Island (mussels, urchin), Crackey Point 

(mussels), along the shoreline of Becher Bay 2 below Argyle Point (urchin), Fraser Island 

(chitons, urchin), and by the docks of an unidentified marina near Becher Bay (crab traps) 

(NEB 2015i). Race Rocks was also identified, but the harvesting at this site is now 

reportedly prohibited (NEB 2015i).  

Scia’new First Nation has reported that members gather clams as frequently as twice per 

month to as little as two to three times per year (NEB 2015i). Members have also reported 

receiving clams from neighbouring First Nations based on the Saanich Peninsula and 

relatives in other communities (NEB 2015i). Scia’new First Nation has said that there are 

fewer clams available to them at Wolf Island because of non-Aboriginal harvesting occurring 

at that location (NEB 2015i).  

Mussels have been described as a preferred food, generally harvested by Scia’new First 

Nation members in the summertime in sufficient quantities to share with other households 

in addition to their own (NEB 2015i). Specific locations identified for gathering mussels 

include Gooseneck Island, Lamb Island, Crackey Point, and near Argyle Inlet (NEB 2015i). 

Scia’new First Nation members have reported that oysters are returning to Becher Bay; 

however, members are not currently able to meet their harvesting needs by harvesting 

oysters in their traditional territory (NEB 2015i). Some members have indicated that they 

were recently unable to pry oysters off the rocks at Becher Bay, while other members said 

they trade other resources for oysters from Nanoose Bay (NEB 2015i). 

Scia’new First Nation members have explained that they harvest chitons from exposed rocks 

by hitting them with a big wooden stick, and at locations where other shellfish are gathered 

(NEB 2015i). Chitons are reportedly considered a “popular delicacy” to the Nation’s 

members, and are said to be harvested in enough numbers for the harvester’s own 

immediate household consumption, for sharing with other households, and for freezing 

(NEB 2015i).  
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Scia’new First Nation has reported that sea urchins are considered a “prized” food among 

their members, with particular ceremonial importance and function (NEB 2015i). Sharing of 

urchins among the community is said to be the objective of harvesting this resource, which 

is now scarcely available at depths accessible to most harvesters, and must often be 

gathered by a diver (NEB 2015i). Areas where urchin can be harvested by divers are 

restricted by licensing requirements, but include Frazer Island in particular (NEB 2015i).  

Scia’new First Nation has reported that, while there is an overall feeling that urchins are less 

abundant and harder to gather than in the past, they appeared to be “cleaner” in the Becher 

Bay area compared to other locations on Vancouver Island, where waters are perceived as 

more polluted (NEB 2015i). They say that as a result, other First Nations have become more 

dependent on sea urchins that are found at Becher Bay (NEB 2015i).  

Sea cucumber has been described as a preferred species by Scia’new First Nation, but was 

reportedly harvested only for “special services” by members (NEB 2015i). In the past, 

members have indicated that sea cucumbers were picked off exposed flats during low tides, 

raked up across sandy bays, or otherwise gathered close to shore; however, sea cucumber 

has reduced in abundance in the territory (NEB 2015i). Members have indicated that they 

would like to have more sea cucumber than they are able to get (NEB 2015i).  

As with sea urchin, the Becher Bay area is considered an “unpolluted” source for sea 

cucumber. Both sea urchin and sea cucumber have been reportedly traded by Scia’new First 

Nation to other First Nations for other marine resources, such as herring eggs, clams, and 

crabs (NEB 2015i). 

Scia’new First Nation has indicated that abalone is a “highly coveted delicacy” amongst their 

members and a “carefully guarded resource” (NEB 2015i). They say that years of impacts 

from logging and other issues have depleted the resource, but have observed that it 

appears to be “building itself back up” and returning to traditional gathering locations (NEB 

2015i). Scia’new First Nation has cited government regulations as a factor limiting effective 

abalone use and management by the Nation’s members (NEB 2015i). 

Scia’new First Nation members have reported that Dungeness crab is harvested by those 

with access to the necessary resources, such as equipment, time, and knowledge, and that 

these harvesters share their catch with the community (NEB 2015i). Crab is harvested at 

several locations within the MSA (as described above); however, one member indicated that 

the quality of crabs is better farther from the shore (NEB 2015i).  
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Gooseneck barnacles are another reported “delicacy” for Scia’new First Nation members, 

and one to which they say they would like greater access (NEB 2015i). Scia’new First Nation 

says barnacles are harvested at several locations within the MSA (e.g., Gooseneck Island, 

Village Island, Bedford Island), and at sites where clams are harvested (as described above) 

(NEB 2015i). 

Marine Fish 

Reef-netting, a fishing technique and activity considered central to the identity, resource 

management, and governance of Scia’new and other Northern Straits Salish communities, 

was outlawed in Canada in 1916 and in the 1950s in the U.S.A. (NEB 2015i). There were 

reportedly at least four reef-net sites near Becher Bay, and another at Race Rocks, where 

families still troll for salmon (in close proximity to shipping lanes) (NEB 2015i). These nets 

would have been among the first to be set as salmon (sockeye) migrated into Juan de Fuca 

Strait, heading towards the Fraser River. These sites were therefore particularly important, 

as other First Nations could be informed by Scia’new First Nation of the timing of the 

sockeye runs, allowing these Nations to get their reef nets ready (NEB 2015i). Reef-netting 

is currently experiencing a revival (NEB 2015i). 

Other fishing locations that Scia’new First Nation has identified within the MSA include, but 

are not limited to, sites at or near Race Rocks (halibut, Chinook, lingcod, red snapper); in 

the shipping channel of Juan de Fuca Strait (salmon, lingcod, rockcod, halibut, red 

snapper); at reefs at 11 fathom, 18 fathom, and 27 fathom (salmon and ground fish); at 

John Park Island (herring roe); at or near Chatham Island or Discovery Island (herring, 

black bass, lingcod, rockcod, red snapper, skate, salmon (sockeye, coho, pink)); and at a 

number of banks for salmon and groundfish (e.g., Middle Bank, Border Bank, and at 

Swiftsure Bank) (NEB 2015i). Scia’new First Nation has characterised the whole channel 

(in the Juan de Fuca Strait) from Port Renfrew to Becher Bay to Race Rocks as a preferred 

salmon fishing location (NEB 2015i). Among fishing locations identified within Becher Bay 

were the waters between Frazer Island and Wolf Island, Church Rock, Sooke Flats, and 

Bedford Island (cod and bass) (NEB 2015i).  

Scia’new First Nation members have said that they join T’Sou-ke Nation members to “beach 

net” chum as the species travels up the Sooke River (NEB 2015i). Sockeye, coho, and chum 

are described as a critical cultural species within the subsistence economy of the Scia’new; 

sockeye and Chinook (white) have been identified as the preferred species of salmon 

(NEB 2015i). Members process and preserve salmon to sustain this food staple throughout 

the year; others use it to trade and barter within the community (NEB 2015i). 
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Halibut was harvested during the months of April and May (NEB 2014i). In the recent past, 

when halibut had been more abundant on banks off the southern shores of Vancouver 

Island, including Haro Strait and Rosario Strait, halibut was considered second only to 

salmon in terms of importance and preference (NEB 2015i). A particularly good halibut 

location currently used was identified in the shipping lane at 18 fathom, but Scia’new First 

Nation reports that their boats are not allowed to anchor for halibut fishing in the shipping 

lane past Race Rocks (NEB 2015i). Other halibut “hotspots” were reported “on the American 

side,” at Swiftsure Bank, and offshore of Beechy Head (NEB 2015i). 

Cod was reportedly caught unintentionally when targeting other fish or as a fall-back when 

salmon fishing was slow or unsuccessful (NEB 2015i). The waters around Bedford Island 

were once particularly good for cod harvesting; cod were also reportedly harvested from 

shore at Smyth Point. Lingcod appears to be the preferred cod species among Scia’new 

members, with some utilising rock cod as well (NEB 2015i). 

Herring roe and the whole fish was eaten, and the fish was also used as oil and bait for 

halibut and cod fishing (NEB 2015i). Sites for gathering herring eggs in the recent past 

included Wolf Island on the west side of Becher Bay, and “across the bay,” north of John 

Park Islands. Herring roe remains a “favourite” food that Scia’new First Nation says are not 

seen anymore. In the recent past, they say that “vast” schools of herring arrived during late 

winter to early spring and laid their eggs. Scia’new members have said they would like 

preserve this valued aspect of the diet, and receive herring eggs on a regular basis and in 

large quanities from other Aboriginal communities on the west coast of Vancouver Island 

(NEB 2015i).  

Scia’new First Nation has reported that those members who have boats large enough to 

cross Juan de Fuca Strait to travel into open waters, including Race Rocks, share their 

catches with other community members (NEB 2015i).  

Scia’new First Nation members have reported that experienced marine users have observed 

increased water temperatures, which they believe are driving the fish and fishers into the 

deeper, cooler waters of the shipping lanes (NEB 2015i). As one Scia’new First Nation 

member said, “you drive out until you catch a fish” (NEB 2015i). 

Marine Mammals  

Scia’new First Nation members have indicated that orca whales are sacred animals that 

used to visit Becher Bay “by the hundreds”; however, the whales have reportedly not 

returned in the last few years (NEB 2015i). Scia’new First Nation believes whale watching 

boats may have played a role in this disappearance (NEB 2015i). 
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Scia’new First Nation has indicated that they currently harvest harbour seal within the MSA, 

and specifically in the Chain Islets, which lie in Mayor Channel (Haro Strait), and in the 

waters surrounding Race Rocks (NEB 2015i).  

Marine Birds 

Scia’new First Nation has reported that in the past their members hunted ducks, especially 

“black duck” (surf scoter) around Race Rocks, and “sawbills” (mergansers), goldeneyes, 

geese, and “butterballs” (bufflehead) around Becher Bay (NEB 2015i).  

Black ducks are considered sacred and are used for food and ceremonial (longhouse) 

purposes, although members indicated that the species is harder to find (NEB 2015i). 

Scia’new First Nation members reportedly hunt black duck in the fall to support the start of 

the longhouse season in October; however, no specific locations for the current harvesting 

of duck were identified in sources reviewed (NEB 2015i). Scia’new First Nation has 

cautioned that current duck hunting locations and details on current hunting practices of 

marine birds were not the focus of existing sources relied upon for this summary (Beecher 

Bay Indian Band 2015). 

Terrestrial Resource Use in Marine Areas 

Scia’new First Nation has reported that they harvest a variety of terrestrial plants for food 

and medicinal use. The plant species members currently harvest within the MSA reportedly 

include, but are not limited to, lichen, berries, bark, and nettles, which are harvested near 

shore at Becher Bay 2 and Becher Bay 1 (the main community) (NEB 2015i). Twin Island 

was also identified as a gathering location for medicinal plants (NEB 2015i). 

Scia’new First Nation has expressed concerns related to hunting access, reportedly due both 

to difficult terrain and confiscation of firearms by the Department of National Defence when 

members pass through security to access traditional harvesting areas by land at Becher 

Bay 2 (NEB 2015i). Scia’new First Nation says that these factors have changed their hunting 

patterns in the last two generations around Becher Bay 2 and around Becher Bay generally 

(NEB 2015i). 
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Other Cultural Practices and Considerations 

Marine Travel Sites 

Scia’new First Nation has explained that Scia’new families are descendants of Clallam people 

who travelled freely throughout their traditional territory, including between the northern 

and southern coastlines of Juan de Fuca Strait (within the MSA), before the international 

border divided Scia’new and Clallam families into what is now B.C. and Washington State 

(NEB 2015i).  

Canoe routes once used by Scia’new First Nation to transit Juan de Fuca Strait are said to 

have included Rocky Point to Lower Elwha (U.S.A.), Becher Bay to the Elwha reservation 

(U.S.A.), Becher Bay to the Port Angeles area (U.S.A.), Neah Bay to Port Alberni, Rocky 

Point to the Houle River, Whyac and Neah Bay, and San Juan Point to Neah Bay 

(NEB 2015i). These crossings of Juan de Fuca Strait would have reportedly taken between 

two and six hours of paddling, depending on the season (NEB 2015i). 

Notwithstanding the presence of the border, Scia’new First Nation has reported that they 

continue to travel across Juan de Fuca Strait for visiting, fishing, gathering, and dancing 

purposes, as well as for Tribal Journeys in the summer (NEB 2015i). Travel routes used 

within the Juan de Fuca Strait include, but are not limited to, Becher Bay to Race Rocks, 

Clo-ose to Neah Bay (U.S.A.), and Port Renfrew to Neah Bay (U.S.A.) (NEB 2015i). For 

Tribal Journeys to the U.S.A. specifically, canoe routes vary from year to year, but have 

reportedly run from Beechey Head to Elwha, Becher Bay to Elwha, and Becher Bay to Port 

Angeles (NEB 2015i). Scia’new First Nation has said that these Tribal Journeys are a “major 

source of regional social networking, maintenance of identity, culture and kinship ties,” and 

have been described as a critical “touchstone” of cultural exchange (NEB 2015i); however, 

they say they also anticipate crossing the shipping lanes will soon become too dangerous for 

these purposes (Beecher Bay Indian Band 2015). 

More localised travel routes within the MSA for harvesting purposes include summer routes 

to reach salmon, which reportedly run directly south from Beechey Head, past the 2nd and 

3rd tide line, to open waters, as well as a halibut route south from Race Rocks to the shoals 

at the 18 fathom point to the 60 fathom point. A cod fishing area is said to be found by 

travelling a half mile south from Race Rocks to a shallow area (NEB 2015i). During the fall 

and winter, Scia’new First Nation members reportedly fish closer to home for cod and 

salmon, and specifically identified the area between Fraser Island and Wolf Island, within 

the Becher Bay portion of the MSA (NEB 2015i).  
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Scia’new First Nation has reported also using travel routes to trade and share resources 

with other area First Nations, including T’Sou-ke and WSÁNEĆ (Saanich) communities based 

in the MSA, as well as with other First Nations located beyond the MSA, including but not 

limited to communities at Nanoose Bay, Qualicum, Robertson Creek, Port Alberni, 

Clayoquot, Ahousat, and on northern Vancouver Island (NEB 2014l). 

Other Sites of Importance  

Scia’new First Nation members recalled visiting Clallam villages in Washington State, at 

Jamestown and from Elwha to Port Angeles (along Juan de Fuca Strait), but report that 

these visits stopped once the Clallam occupants of these villages were moved to 

reservations (NEB 2015i). 

Scia’new First Nation has reported that the coast and islands of Juan de Fuca Strait, within 

the MSA, are lined “from Race Rocks to Port Renfrew, and again on the US side,” with 

registered archaeological sites, burial sites, and sacred sites, and that wake from whale 

watching vessels is already affecting the shoreline (NEB 2015i).  

9.5.4.7 Esquimalt Nation 

Esquimalt Nation has a single reserve, situated on the eastern shore of Esquimalt Harbour, 

in Esquimalt, B.C. (Esquimalt Nation 2015). As of September 2015, the registered 

population of Esquimalt Nation is 306 members, of which 175 live on the Esquimalt Nation 

reserve, with the remainder living either on other reserves or off-reserve (AANDC 2015g).  

Esquimalt Nation speaks Lekwungun, considered part of the Northern Straits Salish 

language family (First Peoples Heritage, Language and Culture Council 2015g). 

Esquimalt Nation is a signatory to the Douglas Treaties and has established Douglas 

Treaty rights to hunt over unoccupied lands and to carry on their fisheries “as formerly” 

(Canada 2015g). Esquimalt Nation also asserts Aboriginal rights, including Aboriginal title, 

based on historic use and occupation (NEB 2015k). Esquimalt Nation has characterised their 

rights as including but not limited to rights to land, water, and seabed within their territory, 

rights to both renewable and non-renewable resources, and a right of self-government 

(Esquimalt Nation 2015). 

The spatial relationship of some of Esquimalt Nation’s traditional use areas to the Marine 

Shipping Area (MSA) is shown in Figure 9.5-4. Esquimalt Nation has noted that, in addition 

to these areas, Esquimalt Harbour is a hunting and fishing area for the community, and that 

there are other areas not depicted in the figure that are used for traditional purposes 

(Esquimalt Nation 2015). 
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Marine Resource Use  

Esquimalt Nation has identified approximately 40 species in Esquimalt Harbour that were 

harvested for traditional purposes prior to 1950. These resources were and remain 

important for sustenance and ceremonial occasions; some of these resources (e.g., ducks, 

salmon, clams) also continue to be important for commercial reasons (NEB 2015k).  

Esquimalt Nation has reported barriers to the exercise of their harvesting rights in relation 

to marine resources, including access restrictions, diminishing availability, and avoidance 

due to contamination of those resources. The Nation has said that present use levels of 

marine resources do not reflect past use levels; however, they have explained that marine 

resources remain as important to them now as they were in the past, and therefore remain 

an integral element of their culture and way of life (NEB 2015k, Esquimalt Nation 2015). 

To this end, Esquimalt Nation has stated a desire to restore their use of marine resources to 

past levels, and requested that this be repeated for specific resources described further 

below (NEB 2015k, Esquimalt Nation 2015). Esquimalt Nation has also cautioned that the 

locations and species identified in the sections that follow should not be understood as 

exhaustive of Esquimalt Nation’s past, present, or desired future use (Esquimalt Nation 

2015). They have also emphasised that the lack of Current Use at a particular marine 

location or of a particular resource does not in any way diminish Esquimalt Nation’s asserted 

and established rights to those areas (Esquimalt Nation 2015).  

Esquimalt Nation has identified economic interests in the MSA, including but not limited to a 

50% interest in a parcel of land and a 50% leasehold interest in a water lot in West Bay 

(leased to a third party for the operation of an RV Park, marina, and floathome village), and 

a 50% interest in a parcel of land adjacent to Rock Bay (Esquimalt Nation 2015). Both of 

these locations are in Victoria Harbour, but Esquimalt Nation reports exploring other 

economic development opportunities in the Greater Victoria region, including on the 

Esquimalt reserve in Esquimalt Harbour (Esquimalt Nation 2015).  

Marine Fish and Fish Habitat 

Marine Vegetation 

Esquimalt Nation has said that they once harvested seaweed and other aquatic plants. 

Plants for healing purposes were harvested from the water, but are no longer taken due to 

contamination concerns (TMX 2013). Esquimalt Nation wishes to restore traditional use of 

marine vegetation to past levels (Esquimalt Nation 2015).  
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Marine Invertebrates 

Esquimalt Nation has reported that clams were one of the most important food sources in 

the past, with littleneck and butter varieties being preferred (NEB 2015k). Esquimalt Nation 

members say that bivalve shellfish (e.g., clams, mussels, oysters) were harvested all along 

beaches of Juan de Fuca Strait, including but not only at Orveas Bay, Sooke Basin, Becher 

Bay, Esquimalt Lagoon, around Inskip Island and Fisgard Lighthouse in Esquimalt Harbour, 

and along the eastern shorelines of Vancouver Island from Esquimalt Harbour through to 

Port Hardy. Clam digging also occurred at Saanich and around Saanich Inlet, including at 

Goldstream, where oysters were taken at the estuary.  

Crabbing took place at Cooper’s Cove (Sooke Basin), Becher Bay, and Esquimalt Harbour, 

and at Chatham Island and Discovery Island (TMX 2013). Other marine invertebrates 

reportedly harvested in these and other areas were mussels, rock stickers, octopus, and sea 

urchin (TMX 2013). Abalone and geoduck were reported as harvested within the Salish Sea 

(TMX 2014b). 

Clams and oysters were reportedly once abundant in Saanich Inlet (Coles Bay), and only a 

few decades ago were still abundant in Roche Cove and Anderson Bay in the Sooke Basin. 

Pollution has led to harvesting restrictions in both Saanich Inlet and in the Sooke Basin; 

however, harvesting can still occur if clams are taken to depuration tanks at Cooper’s Cove 

(Sooke Basin) to be cleaned prior to consumption (TMX 2014b). 

Esquimalt Harbour is closed to harvesting of bivalves and there are recommended weekly 

consumption limits for other marine invertebrates (e.g., crab, sea urchin) (TMX 2013). 

Contaminated water is thought to have reduced the clam and crab populations within 

Esquimalt Harbour, where the Esquimalt Nation community resides (TMX 2013). Esquimalt 

Nation members have indicated that they are travelling further west along Juan de Fuca 

Strait (i.e., towards Port Renfrew) to harvest marine invertebrates due to conditions closer 

to home (TMX 2013); however, they have also said that they wish to restore the use of 

marine invertebrates in the areas and at levels that it would have occurred in the past 

(Esquimalt Nation 2015).  

Marine Fish 

Esquimalt Nation has reported that salmon, halibut, and lingcod were among fish species 

historically taken at several locations within the MSA, including but not limited to Race 

Rocks, Albert Head, Becher Bay, Clover Point, Cordova Channel (between the Saanich 
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Peninsula and James Island in Haro Strait), and other areas within the Salish Sea 

(TMX 2013). At Esquimalt Harbour, fish species harvested included but were not necessarily 

limited to salmon, rock cod, lingcod, tommy cod, and perch, while herring has been 

identified in sources reviewed as taken at Portage Inlet and lingcod eggs collected at 

Scrooge Rocks at Brothers Islands, on outer Esquimalt Harbour (TMX 2014b).  

Macaulay Point, in Esquimalt Harbour, has been reported as the only Lekwungen 

(i.e., Esquimalt and Songhees) reef-net location on the Vancouver Island side of Juan de 

Fuca Strait, with the majority of Lekwungen-owned reef net sites reportedly located around 

San Juan Island. Reef-netting has been described as being once of paramount importance in 

the Aboriginal economy of Northern Straits Salish peoples, and was said to be used by 

Lekwungen for fishing sockeye and pink (humpback) salmon specifically (NEB 2015k: 

Appendix C).  

While some community members no longer fish, fish reportedly remain a main source of 

food for the Esquimalt Nation community, and are harvested either directly or purchased 

from local boats (TMX 2014b). Esquimalt Nation has said that it wishes to restore traditional 

fishing to former locations and levels. 

Examples of current fishing locations and species were provided in sources reviewed. 

Gaffing for salmon (i.e., chum, Chinook, and coho) has been described as occurring at 

Goldstream, at a site shared by many Aboriginal groups, in the fall (TMX 2013, 2014b). 

Chum is smoked, while other species of salmon are often salted and frozen. Race Rocks has 

been identified as an excellent lingcod fishing location and is productive year-round 

(TMX 2014b). Lingcod eggs, which are laid around December, are also currently harvested, 

but require strong wind and current to dislodge the egg clumps from rocks and wash them 

to shore, where they are collected (TMX 2014b). A halibut fishing site within the Salish Sea 

has been identified in close proximity to international shipping lanes (TMX 2013).  

Marine Mammals 

Esquimalt Nation has reported that their members once hunted sea lions and whales from 

fishing canoes. Sea lions were traditionally harvested for food; however, the whole animal 

was used for other purposes, including the fat (used as grease to fuel oil lamps or cover 

hands for warmth when diving for abalone), the stomach (used as a cooking pot), the 

intestines (used as sinew for sewing), and the skin (used for drums or making skin suits for 

diving). In the past, humpback whales and orcas were commonly hunted. The meat was 
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consumed for food, while the bones were made into tools and weapons and the fat was used 

for cooking oil (TMX 2014b). Specific locations for hunting marine mammals were not 

reported in sources reviewed. 

Marine Birds 

Ducks were reportedly once very common in the Esquimalt diet (NEB 2015k). Esquimalt 

Nation has reported past hunting of ducks at, for example, Bear Mountain, Sooke Inlet, East 

Sooke Park, and Esquimalt Lagoon (TMX 2013, 2014b). Seagull eggs were identified in 

sources reviewed as harvested on Chatham Island and Discovery Island (TMX 2014b).  

An Esquimalt Nation member indicated that “black ducks” were found throughout the Salish 

Sea and were once common in Esquimalt Harbour. These birds are now reportedly scarce in 

the area, but Esquimalt Nation has expressed a desire to re-establishing the harvesting of 

this resource to past levels (Esquimalt Nation 2015).  

Terrestrial Resource Use in Marine Areas 

Locations of past hunting of game (e.g., deer and elk) by Esquimalt Nation include, but 

were not limited to, Goldstream, the Highlands, and East Sooke Park (TMX 2013), and that 

the current hunting of these species occurs in winter around Shawnigan Lake, Cowichan 

Lake, and Youbou (TMX 2014b). A trap line at Fort Rodd Hill was used until the Department 

of National Defence no longer permitted trapping in the area (TMX 2014b). 

Esquimalt Nation has said that members once harvested plants close to their homes 

(TMX 2013), and that plants harvested for medicinal purposes were once found all over the 

place (TMX 2014b). Materials such as bark, poles, planks, or food plants (e.g., fresh shoots 

of thimbleberries, the bulbs of tiger lily, and the hips of wild rose) would have once been 

gathered in the Highlands (NEB 2015k). 

Esquimalt Nation has reported that they still practise traditional healing using plants 

harvested from land, but must now travel a great distance to plant gathering locations 

(TMX 2013). Plant gathering locations identified include, but are said to be not limited to, 

Goldstream, at the south end of Saanich Inlet’s Finlayson Arm, for salmonberries 

(TMX 2013).  
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Other Cultural Practices and Considerations 

As discussed in the Marine Fish and Fish Habitat section above, chum salmon is often 

smoked for preservation. Esquimalt Nation reports spending a fair amount of time smoking 

fish, a skill learned from family and from travels to other communities (TMX 2013). 

Esquimalt Nation reports that specific sites are used by groups for ritual bathing and other 

religious purposes. Knowledge of these places is generally restricted to members of the 

Nation and invited guests; however, Inskip Island has been identified as one location used 

for ceremonial burning or spiritual activities (NEB 2015k). 

Esquimalt Nation has also said that the longhouse was and continues to be the stronghold of 

the Nation. They have also said that marine resources and areas were and continue to be 

integral to a number of Esquimalt Nation traditional ceremonies and practices (Esquimalt 

Nation 2015). 

Marine Travel Sites 

Esquimalt Nation members formerly used canoes as their main method of transportation, 

allowing access to different islands. Knowledge of currents and the tide’s direction were 

used to facilitate canoe travel and to determine how far out to go (TMX 2013). 

Other Sites of Importance  

Historic village sites of importance to Esquimalt Nation were identified in sources reviewed 

as including those at Portage Inlet and Victoria Harbour (TMX 2013, 2014b). Esquimalt 

Nation has explained that they were moved to their current location in Esquimalt Harbour 

from Victoria Harbour when the area was first being settled by non-Aboriginal people 

(TMX 2013). Village or settlement sites have also been identified at Fleming Bay and at 

multiple locations in the Gorge (an inland waterway connecting Victoria Harbour with 

Portage Inlet) (NEB 2015k).  

Esquimalt Nation has reported that Small Pox Island, now part of Canadian Forces Base 

Esquimalt, once contained the burials of many people who had died of small pox, hence the 

island’s name. In the 1800s, the naval base is said to have removed the remains of the 

deceased (TMX 2013). Burial sites were also identified at Leprosy Island (also known as 

D’Arcy Island, in Haro Strait), Brothers Islands, Royal Roads University lands, Fort Rodd Hill, 

and Inskip Island (TMX 2013, 2014b; NEB 2015k). Caves (e.g., at Bear Mountain) and rock 

art sites (e.g., at Becher Bay and Large Bedford Island) are among other sites of 

importance identified by Esquimalt Nation (TMX 2013, 2014b).  
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9.5.4.8 Songhees First Nation 

Songhees First Nation has four reserves on or adjacent to southeast Vancouver Island, near 

Victoria, B.C.: Halkett (Deadman’s) Island 2, in the Gorge Waterway; Chatham Islands 4 

and Discovery Island 3, along Haro Strait, opposite Oak Bay; and New Songhees 1A, 

fronting Esquimalt Harbour (AANDC 2015h). 

As of September 2015, the registered population of Songhees First Nation is 562 members, 

of which 338 live on Songhees First Nation reserves with the remainder living either on 

other reserves or off-reserve (AANDC 2015h). 

Songhees First Nation speaks Lekwungen, considered part of the Northern Straits Salish 

language family (First Peoples Heritage, Language and Culture Council 2015h). 

Songhees First Nation is a signatory to the Douglas Treaties and has established Douglas 

Treaty rights to hunt over unoccupied lands and to carry on their fisheries “as formerly” 

(Canada 2015h). 

Songhees First Nation is also associated with the Te’Mexw Treaty Association, along with 

Scia’new First Nation, Malahat Nation, T’Sou-ke Nation, and Nanoose First Nation. In April 

2015, the Te’Mexw Treaty Association, Government of Canada, and Government of B.C. 

reached an Agreement-in-Principle under the British Columbia Treaty Commission process 

(TTA et al. 2015). The Agreement-in-Principle will form the basis for negotiating a Final 

Agreement between the parties; the Final Agreement will define the scope and content of 

the Aboriginal rights asserted by Songhees First Nation. 

The spatial relationship of Songhees First Nation’s Statement of Intent  

Area (as submitted to the British Columbia Treaty Commission) and Agreement-in-Principle 

Territory to the Marine Shipping Area (MSA) is shown in Figure 9.5-5.  

Existing information related to Songhees First Nation’s past, current, or future use in the 

MSA for traditional purposes was not identified in sources reviewed. Songhees First Nation 

advised PMV that it did not wish to participate in consultation regarding marine shipping 

associated with the Project (Songhees First Nation 2015), and has provided no information 

on past, current, or future use in the MSA to PMV to support the assessment.  
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9.5.4.9 T’Sou-ke Nation 

T’Sou-ke Nation has two reserves located on 67 hectares around the Sooke Basin on the 

southern end of Vancouver Island, B.C. The majority of T’Sou-ke Nation community 

members live on T’Sou-ke 2 (40.90 hectares), located on Sooke Bay fronting Juan de Fuca 

Strait, while the administration offices are on T’Sou-ke 1 (26.30 hectares), located on the 

left bank of the Sooke River at the head of Sooke Harbour (AANDC 2015i).  

As of June 2015, the registered population of T’Sou-ke Nation was 257 members, of which 

131 live on T’Sou-ke Nation reserves with the remainder living on either other reserves or 

off-reserve (AANDC 2015i). 

The word T’Sou-ke reportedly comes from the SENĆOŦEN word for stickleback fish, which 

live in the estuary of the Sooke River (NEB 2015l). The traditional lanquage of T'Sou-ke 

Nation is the T'Sou-ke dialect of the Northern Straits Salish language family, to which 

SENĆOŦEN also belongs (First Peoples Heritage, Language and Culture Council 2015i). 

T’Sou-ke Nation is a signatory to the Douglas Treaties, and has established Douglas Treaty 

rights to hunt over unoccupied lands and to carrying on their fisheries “as formerly” 

(Canada 2015i). In additional to Douglas Treaty rights, T’Sou-ke Nation asserts Aboriginal 

rights and title to land, air, water, and foreshore across their traditional territory 

(NEB 2014n). 

T’Sou-ke Nation is also associated with the Te’Mexw Treaty Association, along with Scia’new 

First Nation, Songhees First Nation, Malahat Nation, and Nanoose First Nation. In April 

2015, the Te’Mexw Treaty Association, Government of Canada, and Government of B.C. 

reached an Agreement-in-Principle under the British Columbia Treaty Commission process 

(TTA et al. 2015). The Agreement-in-Principle will form the basis for negotiating a Final 

Agreement between the parties; the Final Agreement will define the scope and content of 

the Aboriginal rights asserted by T’Sou-ke Nation. 

The spatial relationship of T’Sou-ke Nation’s Statement of Intent Area (as submitted to the 

British Columbia Treaty Commission) and Agreement-in-Principle Territory to the Marine 

Shipping Area (MSA) is shown in Figure 9.5-6. T’Sou-ke Nation has reported that in the 

past their territory stretched over a larger area, towards Port Renfrew to the west and the 

Cowichan River to the north, and to areas of the Olympic Peninsula in Washington State, on 

the southern shore of Juan de Fuca Strait (NEB 2014m, NEB 2015l). The figure does not 

include Current Use locations mentioned in the following summary that lie outside the 

boundaries shown for Statement of Intent Area. 
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Marine Resource Use  

T’Sou-ke Nation has stated that the Nation has occupied lands on the southeastern part of 

Vancouver Island and harvested marine resources from the Northern Straits (or Juan de 

Fuca Strait) “since time immemorial” (NEB 2014n). T’Sou-ke Nation has also stated that 

their coastal location is a reflection of their deep connection to and reliance on marine 

resources (NEB 2015l), which remain of primary importance to T’Sou-ke Nation members 

(NEB 2015m). 

T’Sou-ke Nation has indicated that managing and harvesting marine resources from Juan de 

Fuca Strait was and continues to be a central part of the Nation’s distinct culture and life. 

They say that the strait and the marine resources it supports provide an important source of 

food for them year-round. Marine resources harvested by T’Sou-ke Nation members include 

migratory (halibut, cod, salmon, crab) and non-migratory (clams) species for food, social, 

and ceremonial (FSC) and commercial purposes. T’Sou-ke Nation reports that many of these 

species are assessed and managed by the T’Sou-ke Nation’s Fisheries Department 

(NEB 2014n). 

On the commercial side, T’Sou-ke Nation is a co-owner of Salish Straits Seafoods, a First 

Nation-owned company that harvests marine resources (NEB 2014n). Salish Strait Seafoods 

is equally owned and run by Tsawout First Nation, Malahat First Nation, T'sou-ke First 

Nation, Scia’new First Nation, and Snaw-naw-as (Nanoose) First Nation (NEB 2015m). 

T’Sou-ke Nation has also reported operating an oyster farm in the Sooke Basin that 

currently grows 4 million oysters (NEB 2015l). This yield provides both a domestic supply 

for T’Sou-ke Nation membership and commercial supply for international markets (NEB 

2015l). T’Sou-ke Nation also reports holding commercial clam tenures (NEB 2015m).  

T’Sou-ke Nation has said that contamination of inner Sooke Harbour has forced their 

members to rely more heavily on marine species that migrate through the less 

contaminated outer harbour (NEB 2014n). 

Marine Fish and Fish Habitat 

Marine Vegetation 

T’Sou-ke Nation members have reported that kelp and seaweed are harvested in the 

foreshore areas of Juan de Fuca Strait and its surrounding bays, which lie within the MSA 

(NEB 2015l,m). Specific harvesting locations within the strait were not identified in sources 

reviewed. 
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Marine Invertebrates 

T’Sou-ke Nation members have reported that a range of marine invertebrates are harvested 

in the foreshore areas of Juan de Fuca Strait and its surrounding bays, which lie within the 

MSA. Reported species include chitons (“rock stickers”), limpets, mussels, oysters, 

gooseneck barnacles, sea urchins, sea cucumber, scallops, abalone, clams (manila, 

littleneck, butter, geoduck, cockles), crab, octopus, crayfish, and squid (NEB 2015l,m). 

Current harvesting of shrimp and prawns has also been reported by T’Sou-ke Nation 

(NEB 2014m).  

Specific harvesting locations within Juan de Fuca Strait were not identified for most marine 

invertebrate species; however, T’Sou-ke Nation members have reported that Sooke Harbour 

and Sooke Basin are used for setting shrimp and crab traps (NEB 2015m).  

T’Sou-ke Nation has said that a moratorium on harvesting abalone has restricted the 

Nation’s Current Use of this resource (NEB 2014m). T’Sou-ke Nation has also said that 

crabs, once collected in abundance, have declined due to commercial and sport harvesting 

(NEB 2015m, NEB 2015l). 

Marine Fish 

T’Sou-ke Nation members have reported subsistence fishing in areas of the MSA, specifically 

Juan de Fuca Strait for lingcod, halibut, dogfish, herring, and all five Pacific salmon species 

(coho, Chinook, pink, chum, and sockeye), and in the straits surrounding bays for rockcod 

(NEB 2015m). Smelt is reportedly harvested annually near Port Renfrew (NEB 2015m), 

while ongoing fishing for salmon (chum and coho), perch, flounder, steelhead, and cutthroat 

trout reportedly occurs in Sooke Harbour and Sooke Basin (NEB 2015m). T’Sou-ke Nation 

members most frequently reported fishing near Sooke, Port Renfrew, and Race Rocks 

(NEB 2015m). Sooke Potholes Regional Park was specifically identified as a former fishing 

location for Chinook (NEB 2014m). 

In the past, T’Sou-ke Nation members participated in reef-net fisheries for salmon outside 

Sooke Harbour, southeast from Otter Point to Becher Bay (NEB 2015m). T’Sou-ke 

Nation members have also reported that they put out fish traps in front of their village site, 

Siaosun, where the main reserve (T’Sou-ke 2) is now located. These fish traps were 

reportedly so successful that T’Sou-ke Nation members would sell the surplus fish the nets 

yielded to the Hudson’s Bay Company, resulting in the establishment of a Hudson’s Bay 

Company outpost at the mouth of Sooke Inlet (NEB 2014m). T’Sou-ke Nation reports 
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having worked with Fisheries and Oceans Canada to resume the use of a fish trap at this 

location on two occasions, reportedly catching 2,000 sockeye in one day by this method, 

and hundreds of Chinook salmon on another occasion (NEB 2014m).  

Salmon has been reported as one of the most important species and resources for T’Sou-ke 

Nation (NEB 2015l), both for food and as the basis of their cultural identity (NEB 2014m). 

Once relied upon for food during the winter months, T’Sou-ke Nation has reported a 

noticeable decline in salmon (NEB 2015l). A decrease in current cod population levels has 

also been reportedly observed (NEB 2014m). Dogfish was specifically identified as a way for 

members to “stay fishing” in the winter months (NEB 2014m). 

Marine Mammals 

T’Sou-ke Nation has reported past harvesting of seals, which they used for food and 

clothing. There are reported concerns about current levels of mercury contamination in 

seals, which has led to avoidance of seals as a traditional food source (NEB 2014m, 

NEB 2015m).  

Marine Birds 

T’Sou-ke Nation members have reported hunting ducks and geese on the foreshore of 

Sooke Harbour and Sooke Basin (NEB 2015m, NEB 2015l); however, T’Sou-ke Nation Elders 

have noted that the waterfowl populations in general have decreased, and that ducks and 

brant geese are no longer found in the area (NEB 2015m). 

Terrestrial Resource Use in Marine Areas 

T’Sou-ke Nation members have reported annually harvesting mink, racoon, black bear, and 

a range of medicinal and food plants (NEB 2015l,m). A T’Sou-ke Nation member has 

reported that hunting deer was important for their members, and that they continue to 

conduct this traditional practice (NEB 2014m). No specific information regarding T’Sou-ke 

Nation’s Current Use of terrestrial resources in areas within or adjacent to the MSA was 

identified in the materials reviewed.  

Other Cultural Practices and Considerations 

Marine Travel Sites 

T’Sou-ke Nation members have reported that they use water routes across Juan De Fuca 

Strait for fishing trips and to access crab trapping areas, camping areas, shellfish gathering 

areas, or to trawl for fish (NEB 2015m). T’Sou-ke Nation has also reported annual 

participation in a ceremonial Tribal Journey, a canoe trip across Juan de Fuca Strait to visit 
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with closely related tribal groups in the U.S.A. (NEB 2015l). In 2013, the Tribal Journey took 

place in July; in 2014, it took place in August (T’Sou-ke Nation 2015). A T’Sou-ke Nation 

member has reported that on average, approximately 100 of their members participate in 

these journeys (NEB 2014m). T’Sou-ke Nation reports that the purpose behind these yearly 

journeys is to honour the importance of this travel route to the Nation and the Nation’s 

relationships with neighbouring tribes and First Nations (NEB 2015l). T’Sou-ke Nation has 

indicated that they wish to build a stronger culture by teaching members how to build cedar 

dugout canoes (NEB 2014m). 

T’Sou-ke Nation has reported launching a canoe from the Bay of Syusung (Sooke Inlet) and 

paddling it down Puget Sound to Seattle and back up to Lummi, on the eastern side of the 

Strait of Georgia (NEB 2014m). T’Sou-ke Nation members have said that family ties and 

kinship between neighbouring villages and groups is an identifying feature of their culture 

and that travel by canoe to neighbouring villages and groups supports cultural transmission. 

T’Sou-ke Nation says that ongoing use of these travel routes is therefore very important to 

them (NEB 2014m).  

Other water routes reported by T’Sou-ke Nation members include one leading out of Sooke 

Harbour and Sooke Basin, which is used to access cod and salmon fishing areas, and others 

throughout the Sooke Basin, where T’Sou-ke Nation members travel by boat to access their 

shrimp and crab trapping areas (NEB 2015m). Routes up the Sooke River and San Juan 

River are used to access fishing and gaffing areas (NEB 2015m). T’Sou-ke Nation members 

have also reported boat docking and launching sites where boats and canoes were kept 

long-term, and where boats and canoes were kept during Tribal Journeys (NEB 2015m). 

Beach trails for the purposes of collecting seafood and picking berries were also reported 

(NEB 2015m). 

Other Sites of Importance  

T’Sou-ke Nation members have reported site-specific cultural values in Juan de Fuca Strait. 

These sites including teaching areas (where T’Sou-ke Nation members are taught to fish, 

boat, and find good fishing areas), place names, a birth place, seafood processing areas, 

smokehouses, gathering places (for Elders’ gatherings, youth gatherings, picnics, seafood 

collecting, camping, and smelting), ceremonial places (for dances, feasts, and greeting 

protocols associated with Tribal Journeys), medicinal plant gathering areas, teaching places 

(where members learn to gather seafood, berries, and medicinal plants, and traditional craft 

making), and spiritual places (NEB 2015m). T’Sou-ke Nation members have reported similar 

cultural values for locations within coastal areas of Sooke Harbour and Sooke Basin, 
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including fish and game processing sites, smokehouses, cedar bark and cedar pole collecting 

sites, medicinal plant gathering areas, burial sites, gathering places (for feasts and 

drumming associated with Tribal Journeys and T’Sou-ke culture nights), ceremony places 

(for funeral and wedding ceremonies and ceremonial protocols associated with Tribal 

Journeys), important spiritual places, and teaching areas (where T’Sou-ke Nation members 

were taught how to catch shrimp and crab, gaff salmon, gather clams, oysters, crabs, 

berries, and medicinal plants, and collect cedar bark) (NEB 2015m). 

T’Sou-ke Nation has identified specific sacred sites in the MSA, including the Smoke House 

lakes, T’Sou-ke (Sooke) Pot Holes, Kle e chan (Spring Salmon Place), Sacred Falls, and the 

Sooke River (NEB 2015l). The Northern Straits (Juan de Fuca Strait) was described as one 

of the most critical sacred sites, valued as an important spiritual site and trade and travel 

route (NEB 2015l). 

Race Rocks, within Juan de Fuca Strait, has been identified by a T’Sou-ke Nation member as 

a site of importance to T’Sou-ke Nation and other First Nations. Other sites of importance 

identified by T’Sou-ke Nation include Big River, Secretary Island (once a fishing station), 

Siaosun (at the location of the present-day community, meaning “sounds the pebbles make 

when they’re being washed upon [the] shores”), and other historic village and petroglyph 

sites along the straits and within the MSA (NEB 2014m).  

Sooke Lake, which is separated from Juan de Fuca Strait by Sooke Inlet and Sooke Harbour, 

is considered by T’Sou-ke Nation as the heart of their traditional territory, providing the 

community and the surrounding area with drinking water (NEB 2014m). Weeks Lake, 

located northwest of Sooke Lake, flows down into the Jordan River and past the village of 

Sthunthunup (meaning “old home” or “homestead”), where, according to T’Sou-ke Nation, 

there was previously an abundance of pink salmon and halibut (NEB 2014m).  

9.5.4.10 Pacheedaht First Nation 

Pacheedaht First Nation has four reserves located on southwest Vancouver Island: Cullite 3, 

about 3.5 km southeast of the mouth of Carmanah Creek; Gordon River 2, where the main 

community resides, at the mouth of the Gordon River in Port San Juan; Pacheena 1, at the 

mouth of the San Juan River in Port San Juan; and Queesidaquah 4, at the mouth of Harris 

Creek on the San Juan River (AANDC 2015j). As of September 2015, the registered 

population of Pacheedaht First Nation is 281 members, of which 93 live on Pacheedaht First 

Nation reserves, with the remaining living on other reserves or off-reserve (AANDC 2015).  

http://pse5-esd5.ainc-inac.gc.ca/fnp/Main/Search/RVDetail.aspx?RESERVE_NUMBER=06844&lang=eng
http://pse5-esd5.ainc-inac.gc.ca/fnp/Main/Search/RVDetail.aspx?RESERVE_NUMBER=06847&lang=eng
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While Pacheedaht First Nation members reportedly speak the Ditidaht (Diitiidʔaatx)̣ 

language (First Peoples Heritage, Language and Culture Council 2015j), the Pacheedaht 

regard themselves as a distinct First Nation, related most closely by kinship, language, and 

culture to the neighbouring Ditidaht First Nation and the Makah Tribe (based at Neah Bay, 

across Juan de Fuca Strait in Washington State), but also related to several other First 

Nations on Vancouver Island, including the Nuu-chah-nulth First Nations along the west 

coast (Pacheedaht First Nation 2015a). 

Pacheedaht First Nation asserts that their Aboriginal rights, including title and governance 

rights, apply throughout their territory (NEB 2014o). Pacheedaht First Nation has said that 

this  territory “stretches along the coastline of Vancouver Island between bakułqawa? 

(Sherringham Point) on the east and bu:lqawa? (Bonilla Point) on the west, and extends 

inland to include the intervening watersheds, taking in Walbran Creek, Gordon River, San 

Juan River, Loss Creek, Jordan River,” and several others (Pacheedaht First Nation 2015a). 

Pacheedaht territory also includes the offshore area between Sherringham Point and Bonilla 

Point, extending into Juan de Fuca Strait and including  Swiftsure Bank, or ?’uöu:?a:, “one 

of Pacheedaht’s preferred areas to exercise their Aboriginal right to harvest a vast variety of 

sea resources”  (Pacheedaht First Nation 2015a).   

The area of overlap between Pacheedaht First Nation’s asserted traditional territory and the 

Marine Shipping Area (MSA) is shown in Figure 9.5-7, and includes an area at Swiftsure 

Bank closed to commercial and recreational fin-fishing, but open to Pacheedaht for food, 

social, and ceremonial (FSC) purposes (i.e., Swiftsure Bank (DFO Area 121) Closed Area). 

The figure does not include other Current Use locations mentioned in the following summary 

that lie outside this territory or closed area.   

For the following summary of Pacheedaht use, Pacheedaht First Nation requested that Port 

Metro Vancouver rely on material submitted by the Pacheedaht First Nation in the context of 

consultation regarding marine shipping associated with the Project.  This material includes 

the Pacheedaht First Nation Traditional Use and Occupancy Study [TUOS] Report for the 

Port Metro Vancouver Roberts Bank Terminal 2 Project, dated September 2015 (Pacheedaht 

First Nation 2015a), which included as appendices: 

 Pacheedaht’s comments on a draft summary of existing conditions of Pacheedaht use 

(i.e., an earlier version of the summary presented below), prepared by Port Metro 

Vancouver in July 2015 for Pacheedaht review and comment; 
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 Pacheedaht First Nation Traditional Marine Use and Occupancy Study (TMUOS) 2014 

Final Report, dated June 2014, prepared by the Pacheedaht in the context of 

Transmountain Pipeline ULC Trans Mountain Pipeline Project; and, 

 Pacheedaht First Nation TUOS Maps for the Roberts Bank Terminal 2 Project 

(PFN RBT2 Maps), which the Pacheedaht do not wish to be distributed or made public 

and have marked as confidential.   

The results presented in the TUOS report, which Pacheedaht First Nation has stressed 

should not be considered “as comprehensive, definitive or fully representative of Pacheedaht  

Aboriginal rights, title, use, and interests,” were based on a Study Area that “includes all 

marine, intertidal and tidal influenced waters within Pacheedaht territory,” and “marine 

areas used traditionally and currently by Pacheedaht people at Swiftsure Bank” (Pacheedaht 

First Nation 2015a). This Study Area also includes “the terrestrial portions of Pacheedaht 

territory within 150 m of marine shorelines and within 40 m of tidal influenced river waters,” 

based on areas that Pacheedaht expect may be affected in of a “worst-case scenario spill of 

fuel or other cargo, or resulting in clean up operations” (Pacheedaht First Nation 2015a). 

Current use spatial boundaries for the Pacheedaht First Nation (following the definition in 

Section 9.5.2), take in the above-noted Study Area, which is also shown on Figure 9.5-7. 

Marine Resource Use 

 Pacheedaht, meaning “people [or children] of the sea foam,” report that they have 

occupied their territory on an exclusive and continuous basis for at least several centuries 

up to the present day, and that during much of this time, they have lived, seasonally or 

permanently, at 22 known village, house, or camp sites, from which they “used and 

harvested an extensive range of resources for cultural, spiritual, sustenance, and economic 

purposes” (Pacheedaht First Nation 2015a). Spread along the shorelines and rivers 

throughout Pacheedaht territory, these sites and their general location are as follows, 

trending east to west: 

 qwa?a·qw’a – Kirby Creek, approximately 600 m from the river mouth 

 bakułqawa? – Sherringham Point 

 ke:?oadl – Point No Point 

 ?i?i:bic’aqpi?s – eastern side of the mouth of the Jordan River 

 Diitiida – mouth of the Jordan River 

 Tł’ehib – at Boulder Beach, between Magdalena Point and Simon Point 

 Qwa:qtłis – near the mouth of the Sombrio River 
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 łi:xwa:p – bluff at Botanical Beach 

 ?apsawa? – Cerantes Rock, south side of the entrance to Port San Juan 

 K’o?oba? – Robertson Cove 

 Bo:?api?is – current site of Port Renfrew 

 K’witibi?t – stretching from the cove at the mouth of San Juan River to Snuggery 

Cove, including the present Beach Camp area, in Port San Juan 

 P’a:chi:da? – main village, stretching from the mouths of the north and south 

branches of the San Juan River, and where Pacheena 1 and Gordon River 2 are now 

located 

 Tł’i:xsit – mouth of a creek approximately 2.5 km up the San Juan River 

 Tłołasi? – the “flat” at Fairy Lake 

 ?a?aqwaxtas – mouth of Fairy Lake, on north side of the San Juan River  

 Kwi:sidok’wa? – mouth of Harris Creek, on the San Juan River 

 Tł’oqwxwat’ – Gordon River 

 ?o:yats’ – Thrasher’s Cove, on the northwest side of Port San Juan 

 K’adata?s – less than 1 km from Owen Point, on the northwest side of Port San Juan 

 Qawö adt – Camper Bay 

 Qala:yit – east of Bonilla Point, where Cullite 3 is now located, providing “excellent 

access” to Swiftsure Bank and other marine harvesting locations 

Pacheedaht report that their ancestors “enjoyed unrestricted access to the wide variety of 

resources in the ocean, rivers and lands in their territory,” gaining a wealth of knowledge 

about that territory based on their direct observations and experiences (Pacheedaht First 

Nation 2015a).  The availability and quality of resources, secured in the course of seasonal 

patterns of movement over the land and sea, were among key factors in the selection of the 

above village, house, and camp sites, as were were “suitability for launching and landing 

canoes, exposure to wind and waves, defensive features, and sightlines” (Pacheedaht First 

Nation 2015a).     

Over one hundred years after the first known written account of contact beween Pacheedaht 

and Europeans, which occurred in 1788 in Port San Juan, the four reserves of the 

Pacheedaht First Nation (as identified above) were set aside, and specifically between 1882 

and 1890 (Pacheedaht First Nation 2015a).  In setting aside these reserves, the reserve 

commissioner recognised the importance of fishing to the Pacheedaht, reserving to them the 

exclusive right to fish in both branches of the lower San Juan River, as well as remarking on 
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their expertise as fishermen (Pacheedaht First Nation 2015a). Other government officials of 

the same era commented on the maritime orientation of the Pacheedaht and other 

Aboriginal groups of the west coast of Vancouver Island, noting that, in addition to salmon, 

many other varieties of fish, such as halibut, cod, and herring, were obtained “in any 

quantity, and with the greatest facility” (Pacheedaht First Nation 2015a).  These and other 

resources from the ocean and rivers were what supported “much of their livelihood, 

sustenance, material for trade, and wealth” (Pacheedaht First Nation 2015a). 

Pacheedaht traditional economy included being “profitably engaged in fishing and selling 

marine products” both to Aboriginal and non-Aboriginal markets.  For example, whale oil 

was used as currency before money, serving as the basis of exchange for many goods.  

Pacheedaht were later employed in commercial whale, sea otter, and fur seal hunts because 

of their exceptional marine mammal hunting skills, and reportedly drew relatively large 

incomes from their involvement in this industry (Pacheedaht First Nation 2015a).   

Pacheedaht First Nation have identified, however, a number of factors that have combined 

cumulatively over time, eroding their once thriving economy based on the harvest, trade, 

and sale of marine products, and resulting in other effects on the Pacheedaht community 

(Pacheedaht First Nation 2015a).  Contributing factors to these cumulative effects have 

been identified by the Pacheedaht First Nation as including but not restricted to 

(per Pacheedaht First Naiton 2015a): 

 Disease and depopulation after European contact; 

 Reserve creation and the alienation of Pacheedaht lands and resources outside 

reserve boundaries; 

 Loss of Pacheedaht language, culture, and traditions through residential schools, 

anti-potlach laws, and and the efforts of missionaries and federal agents of the 

Department of Indian Affairs; 

 Industrial logging and associated environmental impacts; 

 Non-Aboriginal settlement activities; 

 Hydroeclectric and mining activities; 

 Acquisition of lands and marine areas for the establishment of federal, provincial, 

and regional parks; 

 Depletion of fisheries and other marine resources, and the imposition of fishing and 

marine harvesting regulations, including loss of economic rights related to the 

harvesting of marine resources; and 

 Re-routing of the international shipping lanes in 2005, causing them to interfere with 

Pacheedaht’s “safe” access to Swiftsure Bank, one of Pacheedaht’s preferred fishing 

areas.  
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Despite these cumulative effects identified by Pacheedaht, the community is still heavily 

reliant on marine resources and the marine envrionment. For example, Pacheedaht First 

Nation reports that their members continue to fish “vast quantities” for FSC purposes, and 

that Swiftsure Bank functions as a primary harvesting location for much of Pacheedaht’s 

FSC fishery given that the resources there are considered by Pacheedaht to be healthier and 

more abundant than at other locations (Pacheedaht First Nation 2015a). This reliance on 

resources that remain abundant, and the locations from which they are taken, make them 

even more significant to Pacheedaht, who not only  continue to benefit economically from 

fisheries managed by the Nation, but also continue to participate individually and 

collectively in fishing and other resource harvesting (Pacheedaht First Nation 2015a).   

Pacheedaht First Nation has also advised that much of their current and planned economic 

development activity is centred on the promotion of eco-tourism within their land and 

marine territory (Pacheedaht First Nation 2015a).  For example, a recreational campground 

at Pachena 1 and Gordon River 2 functions as an important source of revenue and 

employment for Pacheedaht, and there are plans to expand operations (Pacheedaht First 

Nation 2015a). Pacheedaht First Nation reports that other tourism opportunities are 

important for current and future Pacheedaht livelihoods (Pacheedaht First Nation 2015a).  

Due to the continuing reliance on marine resources and the marine environment for the 

foregoing (e.g, cultural, economic) reasons, Pacheedaht First Nation has cautioned that 

“[a]ny further reduction, of any magnitude, in Pacheedaht members’ access to fisheries and 

intertidal resources, or further degradation of these resources, will comprise significant 

losses to Pacheedaht traditional marine harvesting activities and rights,” and that similarly, 

“any further damage or degradation of Pacheedaht cultural, archaeological, or other 

resource harvesting sites on land, or access to these sites, will also comprise significant 

losses” (Pacheedaht First Nation 2015a). 

Within or overlapping the Study Area, Pacheedaht First Nation has identified over 

500 traditional use and occupancy sites, representing over 70% of all traditional use and 

occupancy sites contained in the Pacheedaht TUOS site database.  While they say that this 

is evidence that their use and occupancy of their territory has been and continues to be 

“extensive and intensive,” Pacheedaht have also said that TUOS work is ongoing, and that 

the numbers cited for the Study Area represents their current state of knowledge 

(Pacheedaht First Nation 2015a). 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-65  

Marine Fish and Fish Habitat 

Marine Vegetation 

Seaweeds, intertidal plants, and subtidal plants identified by Pacheedaht First Nation as 

currently or formerly harvested within the Study Area include, but are not limited to, red 

laver, bull kelp, eelgrass, Scouler’s surf grass, bladderwrack, leafy kelps, short kelp, sea 

palm, and sea lettuce.  Seven marine vegetation sites in the Study Area were reported by 

Pacheedaht First Nation, located in Port San Juan and on the outer coast of the territory, 

east and west of Port San Juan. 

Pacheedaht First Nation reports that seaweeds remain integral to the economic development 

of resources in the territory.  Pacheedaht has said that red laver, which was also eaten, has 

been sold at market by their members since the early twentieth century, and that the 

species (known as the Japanese “nori”) remains of high economic value for many 

Pacheedaht members (Pacheedaht First Nation 2015a). 

Marine Invertebrates 

Shellfish species reported as currently harvested by Pacheedaht include clams (butter, 

littleneck, razor, horse, mya, geoduck), cockles, oysters, mussels (California, blue), 

barnacles (gooseneck, acorn/giant), chitons (black katy, giant gumboot, black leather), 

limpets, and whelks (Pacheedaht First Nation 2015a). Abalone was once harvested, and 

while there are specific intertidal locations within Pacheedaht territory where it could still be 

harvested, Pacheedaht report that overharvesting by “primarily commercial divers” are 

currently preventing their collection until the stocks have been restored.  Pacheedaht say 

that they have observed the stocks slowly returning in recent surveys (Pacheedaht First 

Nation 2015a).  Pacheedaht have also reported plans for remediating shellfish areas 

(e.g., for razor clams) that have degraded over the years to restore healthy stocks 

(Pacheedaht First Nation 2015a). 

Subtidal marine invertebrates reported as currently harvested include urchin (red, purple, 

green), crab (red rock, Dungeness), scallops (weathervane, giant rock, smooth pink, spiny 

pink), Humboldt squid, octopus, and sea cucumber (Pacheedaht First Nation 2015a). 

Pacheedaht report that urchins, a favourite seafood, thrive in their territory and are 

sometimes taken in large quantities for gatherings and ceremonial purposes (Pacheedaht 

First Nation 2015a).  Pacheedaht territory is also reportedly known for an abundance of 

crab, which is used for trade with other First Nations (Pacheedaht First Nation 2015a).  Sea 
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cucumber, which are collected for food by Pacheedaht, are said to be the target of a 

growing commercial industry, and have therefore been identified by Pacheedaht for 

potential resource management (Pacheedaht First Nation 2015a).  Prawn and shrimp, also 

harvested for food, have not been available in large numbers over the last few years and 

are the subject of Pacheedaht Fisheries Department planning initiatives (Pacheedaht First 

Nation 2015a). 

Pacheedaht have identified 105 marine invertebrate collection sites, representing 20.2% of 

of all TUOS sites in the Study Area (Pacheedaht First Nation 2015a). Pacheedaht say that 

this number of sites reflects the importance of activities related to marine invertebrates to 

its members (Pacheedaht First Nation 2015a). A large number of these collection sites are 

concentrated in Port San Juan; however, they are also identified at specific points along the 

outer coast of the territory (Pacheedaht First Nation 2015a). 

Marine Fish 

Fish species identified as harvested currently and formerly by Pacheedaht First Nation 

include all five species of Pacific salmon, steelhead, cutthroat trout, herring and herring 

spawn, flounder, halibut and halibut eggs, sole, greenling (tommycod), kelp greenling, 

sablefish, ling cod, black rockfish (sea bass, black bass, blue rockfish), yellow rockfish 

(red snapper), other rock fish (canary, quillback, yellowtail, silver grey, vermillion, copper, 

tiger, China, red banded), cabezon, dogfish shark, sturgeon, sand lance, smelts (surf, 

night), sardines (pilchard), perch (shiner, red tailed), ratfish, northern anchovy, wolf eel, 

American shad, and skate (Pacheedaht First Nation 2015a). 

Pacheedaht First Nation has said that salmon are a fundamental feature of their culture and 

economy, and have been so for centuries (NEB 2015n). They have explained that the rights 

to fish in salmon-bearing waterways were traditionally the hereditary property of the chiefs, 

and that salmon populations in these waterways were carefully managed under their 

authority, with “no fishing permitted each season until sufficient stocks had ascended the 

river to ensure future returns” (Pacheedaht First Nation 2015a).  

Salmon remains a “most important” resource for Pacheedaht members, harvested both in 

the river systems of Pacheedaht territory and offshore, including at Swfitsure Bank.  

Sockeye and coho are identified as particularly favoured, but all species are important for 

varying reasons, including pink, which were not a very valued species traditionally, but 

have become increasingly sought after with the decline of sockeye (Pacheedaht First 

Nation 2015a).  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-67  

Pacheedaht have said that several halibut (i.e., about 30) could once be obtained in a 

matter of three to four hours on a good day, often weighing in at 200 lbs (approximately 

90 kg) each, and even up to 600 lbs (approximately 272 kg) (Pacheedaht First Nation 

2015a).  Present-day Pacheedaht FSC fisheries target halibut, including at Swiftsure Bank, 

for their abundance of meat, with each halibut ranging from about 30 to 100 lbs 

(or approximately 14 to 45 kg) (Pacheedaht First Nation 2015a). Pacheedaht report that 

quantities of 500 to 1,200 lbs (approximately 228 to 544 kg) can be secured in one day 

(NEB 2014o). Rock fish are also an important FSC fishery, providing a reliable source of 

food throughout the year (Pacheedaht First Nation 2015a).  

Like with other marine resources, herring and herring spawn used to be available in 

abundance in Pacheedaht territory, but Pacheedaht report they have been depleted by 

commercial over-harvesting (Pacheedaht First Nation 2015a).  Pacheedaht anticipate that 

herring stocks could recover if properly managed, and have said that roe will be integrated 

into the resource management strategy of Nation (Pacheedaht First Nation 2015a).  

Pacheedaht have said that it was an integral food source and a valuable trade item, and has 

potential for future economic development (Pacheedaht First Nation 2015a). 

Other species harvested in the past and at present with economic potential due to growing 

markets include sablefish (which Pacheedaht have expressed interest in pursuing through 

fin-fish aquaculture), cabezon, sand lance (for bait), ratfish (for oil), and wolf eel 

(not typically consumed by Pacheedaht).  In the later part of the nineteenth century, 

dogfish shark oil became an important commodity for Pacheedaht people, and trade of 

dogfish shark oil reportedly made significant money for the whole community over a 

number of decades (Pacheedaht First Nation 2015a). Dogfish are not currently targeted, but 

Pacheedaht have indicated that if the demand were to increase for dogfish, they would be 

prepared to integrate the species into the Nation’s resource management planning 

(Pacheedaht First Nation 2015a).   

Pacheedaht have identified 221 fishing sites, representing 42.4% of all TUOS sites in the 

Study Area (Pacheedaht First Nation 2015a).  Pacheedaht First Nation has said that this 

high number of fishing sites indicates the importance of fishing to past and current 

Pacheedaht practices (Pacheedaht First Nation 2015a). These sites are distributed 

throughout the Study Area, in all areas of Port San Juan, up the San Juan River and Gordon 

River, as well as inshore and offshore along the outer coast.  Further, many of these fishing 

sites are large in area and overlap, in some cases completely covering portions of 
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Pacheedaht marine territory from the shoreline (including all of Port San Juan) out to the 

international boundary in Juan de Fuca Strait, overlapping the outbound shipping lane for 

several kilometres (Pacheedaht First Nation 2015a). This includes the area at Swiftsure 

Bank that is closed to commercial and recreational fin-fishing, but remains open to 

Pacheedaht  FSC fishing (see Figure 9.5-7, Swiftsure Bank (DFO Area 121) Closure Area), 

as well as areas to the north and east of that closure area identified by Pacheedaht. 

Swiftsure Bank, also referred to in English by Pacheedaht First Nation as “Pacheedaht Bank” 

(NEB 2014p), has been described by Pacheedaht as of “overwhelming importance” to its 

members, the “centre of aquatic resource concentration,” and the Nation’s “dinner plate” 

(NEB 2014o, Pacheedaht First Nation 2015a). Species Pacheedaht report catching at  

Swiftsure Bank, in addition to those already identified above, include but are not limited to 

pomfret, jack mackerel, skipjack tuna, and Greenland turbot. Pacheedaht also report that it 

“currently manages the fishery [in the closed area] for all visiting First Nations and monitors 

the activity within the designated closed area” for encroachment by commercial and 

recreational fin-fishing. Pacheedaht has indicated that its management of the fishery at 

Swiftsure Bank is supported by DFO (Pacheedaht First Nation 2015a).  

In 2005, Pacheedaht say that Transport Canada moved the outbound shipping lane north, 

such that it now intersects the Swiftsure Bank closed area and other hereditary fishing 

grounds identified by the Pacheedaht in the Study Area (Pacheedaht First Nation 2015a,b). 

Pacheedaht First Nation has expressed concern for the safety of their members while trying 

to access and use Swiftsure Bank, particularly but not only in foggy conditions that 

frequently prevail at Swiftsure Bank and in Juan de Fuca Strait, and during which ships can 

“appear suddenly out of the fog, moving at speed, causing fear and anxiety” (Pacheedaht 

First Nation 2015a). Members have reported that they have had to pull up anchor to get out 

of the way of a passing ship, or cut anchor lines in emergency situations (NEB 2014p). 

Charter boats have also been reportedly used by Pacheedaht First Nation members as a 

means to improve their sense of safely when accessing and using Swiftsure Bank, since 

these boats are equipped with the technology (e.g., radar) to help avoid interactions 

(NEB 2014p, Pacheedaht First Nation 2015b). Given these circumstances, Pacheedaht First 

Nation asserts that shipping traffic in this lane interferes with their ability to exercise their 

Aboriginal right to harvest on Swiftsure Bank (NEB 2014p, Pacheedaht First Nation 

2015a,b).  
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Pacheedaht First Nation has reported that the Aboriginal right recognised for five Nuu-chah-

nulth First Nation to the west of the Pacheedaht, along the west coast of Vancouver Island—

namely, per Ahousaht Nation et al. v. Canada (Ahousaht), the Aboriginal right “to fish in 

their traditional territories and see that fish into the commercial marketplace”—also applies 

to the Pacheedaht, who, for the purposes of the Ahousaht case, were reportedly considered 

a Nuu-chah-nulth First Nation (Pacheedaht First Nation 2015a). 

Marine Mammals 

Pacheedaht First Nation has said that they are “culturally, spiritually, and hereditarily 

connected to the many species of sea mammals that live in the Juan de Fuca Strait” 

(Pacheedaht First Nation 2015a). 

Marine mammal species identified by Pacheedaht as currently or formerly harvested include 

harbour (or hair) seal, northern fur seal, sea otter, northern and California sea lion, harbour 

porpoise, humpback whale, gray whale, orca, and northern right whale (Pacheedaht First 

Nation 2015a). 

Thirty sites (or 5.8% of all TUOS sites) in the Study Area were identified as locations that 

are or have been used by Pacheedaht for hunting seals and sea lions. As fur seals, sea 

otters, and whales have been protected for some time, locations for hunting these species 

were not identified by Pacheedaht (Pacheedaht First Nation 2015a). 

Pacheedaht First Nation has reported that harbour seals, though not commonly hunted 

today, were once hunted at many sites along the coast of Pacheedaht traditional territory, 

from Magdalena Point in the south to Carmanah Point in the north, and were used for a 

range of purposes (Pacheedaht First Nation 2015a). There is reportedly a growing interest 

among Pacheedaht First Nation members in the availability of seals as a resource base 

(Pacheedaht First Nation 2015a). For example, the skins are being incorporated into 

Pacheedaht’s economic initiatives for arts and crafts production (Pacheedaht First 

Nation 2015a). 

Northern fur seal, once harvested by Pacheedaht First Nation members sometimes as far as 

40 miles (approximately 64 km) offshore, was once used for food, material, and trade, but 

is no longer abundant (Pacheedaht First Nation 2015a). In the late 1800s and early 1900s, 

the species was heavily targeted commercially (Pacheedaht First Nation 2015a). Pacheedaht 

First Nation members were hired onto commercial boats as hunters, and for the first few 

decades of the early 1900s, this activity was reportedly a major source of income for them 
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(Pacheedaht First Nation 2015a). While the species is no longer abundant, Pacheedaht First 

Nation has said that they consider the hunting of fur seals an Aboriginal right, and that 

restoration efforts may lead to the return of the northern fur seal pup (Pacheedaht First 

Nation 2015a). Should this occur, Pacheedaht say they intend to integrate the fur seal into 

their resource procurement and management (Pacheedaht First Nation 2015a). 

Sea otter were once hunted in bull kelp beds, and each pelt once commanded a high price 

(Pacheedaht First Nation 2015a). The animals reportedly no longer occur in Pacheedaht First 

Nation territory, but the Nation remains hopeful that sea otters will re-establish themselves 

in the foreseeable future (Pacheedaht First Nation 2015a).  Pacheedaht report that, when 

sea otter populations become re-established, Pacheedaht plan on integrating sea otters into 

their resource management and procurement efforts (Pacheedaht First Nation 2015a).  

Pacheedaht First Nation has reported that neither sea lion nor porpoise are currently 

hunted; however, porpoise are a common sight within the Nation’s territory, and both sea 

lions and porpoise have been identified as important for Pacheedaht’s eco-tourism initiatives 

(Pacheedaht First Nation 2015a).  There are also plans to view these sea mammals by 

traditional dugout canoe (First Nation 2015a). 

Whaling, reported to have last occurred in the area about 100 years ago, is said to remain 

central to Pacheedaht First Nation identity (Pacheedaht First Nation 2015a). Using the 

village of Qala:yit as a jumping-off point, humpback and grey whales were targeted most 

often during whaling, but right whales were also harvested (Pacheedaht First Nation 2015a). 

Not often targeted were orcas, which Pacheedaht First Nation says are integral to their 

traditional histories and figure centrally in many stories (Pacheedaht First Nation 2015a). 

Pacheedaht First Nation has noted that populations of right and humpback whales are on 

the rise, and that a group of grey whales has established summer residence off Qala:yit 

(Pacheedaht First Nation 2015a). Pacheedaht First Nation has stated that the possibility of a 

modern whale hunt has opened up for them as a result of the recent assertion of the right 

to hunt whales by the Makah in Washington State, should whale populations and 

circumstances allow (Pacheedaht First Nation 2015a).  Pacheedaht have said that they look 

forward to the reintroduction of whale oil and meat back into their diet, as whale meat 

(as well as other traditional foods) can help to improve the health of Aboriginal people, and 

that the resumption of the practice of whaling and whaling rituals could help to “reinvigorate 

native spirituality” (Pacheedaht First Nation 2015a). 
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Marine Birds  

Aquatic birds identified as harvested by Pacheedaht include ducks (mallard, surf scoter, 

common merganser, bufflehead, common goldeneye), brant, swans (trumpeter, whistling), 

and other intertidal birds.  Pacheedaht have identified 15 sites (or 2.9% of all TUOS sites) in 

the Study Area related to the hunting of birds, concentrated at the estuaries of the of the 

Gordon River and San Juan River (Pacheedaht First Nation 2015a).  

Pacheedaht First Nation has reported that ducks, including mallards and surf scoters, as well 

as geese, were once hunted offshore from small canoes rigged with hunting blinds 

(Pacheedaht First Nation 2015a). Bird hunting is described as a winter activity, with surf 

scoters reported as a favourite food at feasts and other communal events (Pacheedaht First 

Nation 2015a). Mallards, also identified as a favourite food, are utilised for their feathers 

(Pacheedaht First Nation 2015a). Brant is said to be shared throughout the community as a 

winter food source, while swans, though not commonly harvested today, are described as 

an admired sight (Pacheedaht First Nation 2015a). 

Terrestrial Resource Use in Marine Areas 

Terrestrial vegetation identified as harvested by Pacheedaht includes but is not limited to 

western red cedar, Sitka spruce, basketry grasses, American dune grass, salal and salal 

berries, Pacific cinquefoil (silverweed), wild clover, stinging nettle, salmonberry, and 

huckleberry.  Terrestrial birds currently targeted include grouse, while deer, elk, bear, mink, 

river otter, raccoon, and wolf have been among land mammals harvested, or still harvested, 

by Pacheedaht (Pacheedaht First Nation 2015a). 

Of all TUOS sites identified in the Study Area, Pacheedaht identified 55 terrestrial vegetation 

sites (10.6% of all TUOS sites) for collecting plants, berries, ferns, or mushrooms, and 58 

terrestrial wildlife sites (11.1% of all TUOS sites) for harvesting elk and deer, and for 

trapping fur-bearing animals (Pacheedaht First Nation 2015a). 

Pacheedaht First Nation has reported harvesting huckleberries in June, after salmonberry 

shoots and salmonberries in April and May (when the sockeye arrive), and before salal 

berries in July and August (Pacheedaht First Nation 2015a). These plants are said to remain 

favourite foods, along with Pacific cinquefoil or silverweed, wild clover, and stinging nettle 

(Pacheedaht First Nation 2015a). Cinquefoil is said to have been once a valuable trade 

commodity; the beds are reportedly still considered by Pacheedaht to be “prized” 

possessions and significant efforts to revive the habitat and cultivation of the species has 
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been reported (Pacheedaht First Nation 2015a). Nettle continues to be harvested as a 

spring food and for a range of other applications, including medicinal purposes, while 

basketry grasses are gathered at “prime locations” that are said to be well-known and of  

continuing importance to the Nation to increase the practice of weaving and integrate it into 

economic opportunities (Pacheedaht First Nation 2015a). Pacheedaht First Nation has also 

said that the collection and preparation of cedar bark, which is thought to have sacred 

qualities and to be pleasing to supernatural spirits, remains important to members, and is 

used a key element in most ritual events (Pacheedaht First Nation 2015a). 

As with other birds (see Marine Birds section, above), grouse is hunted as a food source 

during winter (Pacheedaht First Nation 2015a). Deer are reported to be valued by 

Pacheedaht for the variety it provides in a diet of principally fish and seafood, with the meat 

still processed using traditional knowledge passed down through the generations 

(Pacheedaht First Nation 2015a).  The hides and bones are also used in drum making and 

carving (Pacheedaht First Nation 2015a).  Pacheedaht First Nation has said that they 

continue to carefully manage elk herds and the hunting of elk, which can only be hunted by 

Pacheedaht according to a management plan that ensures sustainable harvesting practices 

(Pacheedaht First Nation 2015a). Pacheedaht say that they hope to expand the elk harvest 

to other areas of the coast, as the yearly elk quota is reportedly highly anticipated by 

community members (Pacheedaht First Nation 2015a). 

Bear have not been hunted in recent times, but were reportedly once hunted in the fall or 

during mild winters (Pacheedaht First Nation 2015a). Bear skins were traded, sold, or made 

into clothing, which were used while whale and elk hunting (NEB 2015n).  Pacheedaht First 

Nation has begun initiatives to revive the hunt for skins that would be used in desired future 

whale hunts (Pacheedaht First Nation 2015a). 

Mink, river otter, and raccoon were once taken for their furs from February until April, but 

are no longer actively trapped by Pacheedaht since there is said to be no market for their 

furs (Pacheedaht First Nation 2015a).  Pacheedaht have advised that traplines are still 

managed by community members, and trapping could resume were the market for furs to 

change (Pacheedaht First Nation 2015a).  Pacheedaht have also expressed an interest in 

using the pelts in cultural practices (Pacheedaht First Nation 2015a). 

Pacheedaht First Nation has reported that wolf skins and heads were once donned by 

hunters to frighten elk and used in initiation ceremonies (Pacheedaht First Nation 2015a). 

Wolves, which are not actively hunted, are considered to have a spiritual connection with 
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orca whales, being able to transform from wolves to orcas and back again (Pacheedaht First 

Nation 2015a).  Pacheedaht have said that, as ceremonies in which wolves play a prominent 

role are revitalised and practiced, the need for wolf hides for those ceremonies would 

promote the resumption of active hunting of wolves by community members (Pacheedaht 

First Nation 2015a). 

Other Cultural Practices and Considerations 

Marine Travel Sites 

According to the Pacheedaht First Nation, the shoreline portion of their territory comprises 

75% of the Juan de Fuca Strait shoreline within Canada (Pacheedaht First Nation 2015a).  

Pacheedaht has reported that access to many of their past, current, and potential future 

resource use sites along this shoreline is by boat, and that traditional travelways remain 

important to their members (Pacheedaht First Nation 2015a).   

Travel sites identified within the Study Area are or have been used as preferred transport or 

travel routes, including trails, canoe routes, or travel corridors on water. These sites, which 

number 55 (i.e., 10.6% of all TUOS sites), are located within, and radiate inland and 

outward from, the head of Port San Juan, and include but are not limited to marine travel 

routes that follow the length of outer coast within and beyond Pacheedaht territory, as well 

as routes to Swiftsure Bank and clear across Juan de Fuca Strait to Neah Bay, where the 

Makah Tribe reside (Pacheedaht First Nation 2015a). 

Pacheedaht First Nation has reported that their members have traditionally brought their 

harvested marine resources across Juan de Fuca Strait to the Elders of the Makah 

(NEB 2014p). This sharing of marine resources with extended family within and beyond 

Pacheedaht First Nation traditional territory, including the provision of fish for events such 

as potlatches, weddings, and funerals, has been described by Pacheedaht First Nation as a 

cultural imperative that has been repeated “since time beyond memory,” and a key part of 

who they are as Pacheedaht people (NEB 2015o). 

As discussed above, concerns have been previously raised by Pacheedaht First Nation 

regarding their feeling of safety while engaged in marine harvesting activities on the water 

and at the shore, and while travelling to and from fishing grounds, particularly but not only 

at Swiftsure Bank (Pacheedaht First Nation 2015a).  Pacheedaht members have attributed 

these concerns to existing large vessel traffic and wake in Juan de Fuca Strait (Pacheedaht 

First Nation 2015a).      
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Other Sites of Importance  

As indicated above, in the Marine Resource Use section, Pacheedaht have identified 

several village, house, and camp sites throughout their territory.  Pacheedaht have also 

recounted origin stories that describe their ties to this territory, including how they took 

their name from sea foam (Pacheeda) that appeared on the San Juan River long ago 

(Pacheedaht First Nation 2015a).   

Pacheedaht have emphasised the importance of viewing sites of importance in the context 

of lived histories of Pacheedaht people, and understanding the interconnectedness between, 

for example, spiritual sites, such as bathing sites for cleansing or named places, and salmon 

fishing or settlement areas (Pacheedaht First Nation 2015a).  Pacheedaht report that these 

“sites are all part of the Pacheedaht cultural landscape and Pacheedaht history,” and that 

their participation “in traditional use and contemporary activities on this landscape produces 

and expresses Pacheedaht identity” (Pacheedaht First Nation 2015a).  

In addition to harvesting and travel sites identified in the preceding sections, Pacheedaht 

have also identified, within the Study Area, 59 archaeological sites (or 11.3% of all TUOS 

sites), 176 culture history sites (or 33.8% of all TUOS sites), and 90 dwelling sites 

(or 17.3% of all TUOS sites). Of the archaeological sites, only 39 are registered with the 

Province’s Archaeology Branch. Pacheedaht have said these sites are culturally and 

spiritually important, as well as “significant” to the Pacheedaht for their material evidence of 

activities dating back many generations (Pacheedaht First Nation 2015a). Culture history 

sites are similarly valued, and include named places, locations where tribal history events 

occurred, ceremonial or sacred sites, burials, medical or therapeutic sites (e.g., places 

known for the presence of rare or abundant species of plants or other materials used in the 

treatment of illness or ritual bathing areas), and non-human being sites (i.e., locations 

where legendary creatures, for example, Thunderbird and Sasquatch, are known to frequent 

or have been sighted) (Pacheedaht First Nation 2015a). Locations where Pacheedaht people 

have or continue to reside on a permanent or temporary basis are considered “dwelling” 

sites, and include villages, houses, cabins, tents, lean-tos, and campsites (Pacheedaht First 

Nation 2015a).  As with harvesting sites and travel sites, the 325 sites (or 62.4% of all 

TUOS sites) within the Study Area that represent archaeological, cultural history, and 

dwelling sites in the aggregate are found up the San Juan River, in Port San Juan, and along 

the outer coast of Pacheedaht territory (Pacheedaht First Nation 2015a). 
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9.5.4.11 Ditidaht First Nation 

Ditidaht First Nation has 17 reserves located on southwest Vancouver Island: Malachan 11, 

on the east shore of Nitinat Lake, where the main community resides; Doobah 10, 

Homitan 8, Iktuksasuk 7, Ilclo 12, Opatseeah 13, Oyees 9 and Wyah 3 (Whyac) on Nitinat 

Lake; Tsuquanah 2, one mile west of the entrance to Nitinat Lake; Saouk 16 and 

Wokitsas 14 on the north bank of the Nitinat River; Chuchummisapo 15 on the south bank 

of the Nitinat River; Cheewat 4A (a burial ground) at the mouth of the Cheewhat River; 

Claoose 4 (Clo-oose) at the westerly entrance to the Cheewhat River; Sarque 5 on north 

bank of the Cheewhat River; Ahuk 1 on the south shore of Tsusait Lake; and Carmanah 6, 

approximately 1 km north of the mouth of Carmanah Creek (AANDC 2015k, Ditidaht First 

Nation 2015a).  

As of September 2015, the registered population of Ditidaht First Nation is 776 members, of 

which 181 live on Ditidaht First Nation reserves, with the remainder living either on other 

reserves or off-reserve (AANDC 2015k). 

Ditidaht First Nation members speak the Diitiidʔaatx̣ language, one of seven related 

languages that make up the Wakashan language family (First Peoples Heritage, Language 

and Culture Council 2015k). 

Ditidaht First Nation asserts Aboriginal rights, inclulding title, to their asserted traditional 

territory (Ditidaht First Nation 2015b), which they have described as “extensive,” taking in 

(Ditidaht First Nation 2015b): 

“… the lands and waters stretching along the southwest coast of Vancouver Island 

between Bonilla Point on the east and Pachena Point on the west. This includes the 

Carmanah, Cheewaht, Klanawa, and Darling River systems. The territory also 

includes Nitinaht Lake and the Nitinat, Caycuse, and Hobarton River systems. The 

territory extends along Cowichan Lake and its tributary river systems, reaching down 

the Cowichan River to the easternmost boundary at Skutz Falls. Ditidaht territory is 

traditionally considered to stretch offshore as far as the Vancouver Island Mountains 

are visible from a canoe. The includes ƛ̓ušiiʔaaʔaq, or Swiftsure Bank, a significant 

offshore fishing and harvesting area that is intersected by the [international] 

shipping lanes.” 

The area of overlap between Ditidaht First Nation’s asserted traditional territory and the 

Marine Shipping Area (MSA) is shown in Figure 9.5-8. 
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For the following summary of Ditidaht use, Ditidaht First Nation requested that PMV rely on 

material submitted by Ditidaht First Nation in the context of consultation regarding marine 

shipping associated with the Project. This material includes the Ditidaht First Nation 

Traditional Marine Use and Occupancy Study [TMUOS] Final Report, dated November 2014 

and prepared in the context of the Trans Mountain Expansion Project (see report identified 

as Ditidaht First Nation 2015a), as well as additional information since the TMUOS report 

was prepared (Ditidaht First Nation 2015b,c,d,f). 

The results presented in the above-noted report were based on a regional study area (RSA) 

and more localised Vessel Traffic Route Area (VTRA). The RSA was defined as the marine 

portion of Ditidaht First Nation territory, including use and occupancy sites located within 

150 m of a marine shoreline, including all of Nitinat Lake, and within 50 m of any areas of 

tidal influence within Nitinat Lake, which Ditidaht First Nation describes as “a saltwater inlet 

connected to the Pacific by a tidal passage known as the Nitinat Narrows” (Ditidaht First 

Nation 2015b). The RSA also included any rivers that flow into Nitinat Lake or into the ocean 

elsewhere in Ditidaht First Nation territory. The VTRA was defined to include a Ditidaht First 

Nation marine use and occupancy sites located between the Canada-U.S.A. border and the 

north end of a 1 km buffer running parallel to the outbound international shipping lane 

(Ditidaht First Nation 2015b). For the purposes of considering Ditidaht use and occupancy 

for the marine shipping associated with the Project, Ditidaht First Nation has advised that 

this VTRA has been expanded slightly eastward within Juan de Fuca Strait, to include 

Ditidaht First Nation travel routes that extend outside Ditidaht First Nation territory (Ditidaht 

First Nation 2015b). Ditidaht First Nation has emphasised that their use and occupancy of 

these areas and the rest of Ditidaht territory represents the exercise of Ditidaht rights, title, 

and culture (Ditidaht First Nation 2015b,d,e).  

Current Use spatial boundaries for Ditidaht First Nation (see Section 9.5.2) take in the 

above-noted RSA and VTRA, as well as additional areas outside the RSA and VTRA, and 

therefore consider the traditional activities of Ditidaht First Nation occurring in both the 

VTRA and RSA. Mapping illustrating the specific location of use and occupancy sites within 

the RSA and VTRA were provided by Ditidaht First Nation to PMV on a confidential basis. 

While the outer boundaries of the RSA and VTRA are reproduced on Figure 9.5-8 to 

illustrate the spatial relationship of these areas to the MSA and wider Ditidaht First Nation 

territory, site-specific information has not been reproduced at the request of Ditidaht 

First Nation.  
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Marine Resource Use  

Present-day Ditidaht First Nation descends from what were, prior to European contact, 

several independent local groups headed by chiefs, or chaabat, with hereditary claims to 

specific territory and ceremonial property. The names of each of these local groups were 

derived from the location of their primary village, many but not all of which were situated 

along the marine coastline between Bonilla Point in the south to Pacheena Point in the 

north. Other local group villages were situated inland, where Ditidaht also pursued hunting, 

gathering, and timber harvesting. Living in this context over centuries, Ditidaht First Nation 

ancestors amassed a wealth of knowledge about their territory, to which they enjoyed 

unrestricted access (Ditidaht First Nation 2015a,c). This unrestricted access allowed the 

Ditidaht to engage in a thriving economy based on the harvest, trade, and sale of marine 

products into the late 1800s (Ditidaht First Nation 2015a). 

The 17 reserves of Ditidaht First Nation (as identified above) were first allotted in 1890, 

with some of the local group village sites among them (Ditidaht First Nation 2015a). The 

locations of these reserves reflect the “significance of fishing and related maritime pursuits 

such as canoe construction for the Ditidaht,” but together represent only a “small fraction” 

of Ditidaht First Nation territory (Ditidaht First Nation 2015a). In the early decades that 

followed the initial reserve allotments, Ditidaht First Nation attempted to have additional 

areas set aside as reserves, including two coastal village sites (i.e., caqqawis and ƛ̓a.di.wa, 

the former main villages of the caqqawisaʔtx and ƛ̓a.di.wa.aʔtx local groups, respectively), 

one of which was also described as a halibut fishing station; however, these sites were 

never set aside as reserves (Ditidaht First Nation 2015a). 

Ditidaht First Nation has reported that, by the mid-twentieth century, most Ditidaht 

members resided at either Clo-oose (Claoose 4, the location of former main village of the 

ƛ̓u.ʔu.wsaʔtx local group) or Whyac (Wyah 3, the location of the former main village of the 

wa.ya. ʔqaʔtx local group), with ongoing seasonal migration up Nitinat Lake for fishing 

(Ditidaht First Nation 2015a). Ditidaht First Nation has said, however, that “a series of 

intersecting developments in the mid-1960s” contributed to more permanent movement 

away from the outer coast to the head of Nitinat Lake, to Malachan 11 (balaats’adt), where 

the main community of Ditidaht First Nation still resides (Ditidaht First Nation 2015a). 

Ditidaht First Nation has explained that their knowledge and use of Ditidaht marine territory 

remains resilient, despite cumulative effects over time (including the relatively recent 

movement of the main community to Malachan) that have altered the way they presently 
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occupy and use their marine territory and its resources to support traditional diets and 

economies, which has always depended on the ocean (Ditidaht First Nation 2015a). 

Contributing factors to these cumulative effects have been identified by Ditidaht First Nation 

as follows (Ditidaht First Nation 2015a,b): 

 Disease and depopulation after European contact, leading to the vacancy of some 

Ditidaht villages, with survivors reportedly gathering at Whyac and Clo-oose; 

 Reserve creation, which protected small areas of land at the expense of Crown’s 

alienation of the rest of Ditidaht ancestral territory;  

 Loss of Ditidaht culture and language through residential schools and the potlatch 

ban; 

 Industrial logging, resulting in increased access by others to Ditidaht territory, 

altered surface water runoff, and damage to fish and fish habitat; 

 Park creation, including Carmanah-Walbran Provincial Park, Hitchie Provincial Park, 

Nitinat Lake Ecological Reserve, Klanawa Ecological Reserve, and Pacific Rim National 

Park Reserve, which surrounds 11 of 17 Ditidaht reserves, as well as the national 

park’s West Coast Trail portion, which crosses several areas of Ditidaht territory, 

restricting Ditidaht access to traditional areas and activities; and 

 Fishing regulations and industrial fisheries, resulting in, for example, the prohibition 

of traditional practices (i.e., the sale of fish) and reducing fish abundance. 

Ditidaht First Nation has said that these cumulative effects have combined to limit Ditidaht 

First Nation’s ability to fully exercise their rights throughout their territory, and in relation to 

cultural and environmental resources that they have explained are “all the more critical in 

the face of access restrictions and scarcity” (Ditidaht First Nation 2015b). Because of these 

restrictions and scarcity, they have said that incremental effects of any magnitude on their 

fisheries or intertidal resources, their access to those resources, or further damage or 

access restrictions to Ditidaht cultural, archaeological, settlement, or other resource 

harvesting sites, could result in “significant losses” to Ditidaht marine harvesting activities 

and the exercise of Ditidaht rights, title, and culture, as well as to ecotourism, which the 

Ditidaht are looking at, in particular, as a future economic driver for the community 

(Ditidaht First Nation 2015a).  

Within the RSA, Ditidaht First Nation has identified over 700 traditional marine use and 

occupancy sites; approximately a dozen of these sites lie within the VTRA, and principally in 

the vicinity of Swiftsure Bank (Ditidaht First Nation 2015a,b). Further discussion of specific 

Current Use resources and activities are presented below. Species identified were and 

continue to be commonly harvested for a wide range of applications (i.e., food, medicine, 
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shelter, clothing, ceremony, technology, and trade), and at locations where they were and 

are known to be “abundant, accessible, or have special qualities,” including within the VTRA 

and RSA (Ditidaht First Nation 2015c).  

Ditidaht First Nation has cautioned that the information contained in sources provided, and 

summarised below, is to be understood as illustrative and not determinative of the extent of 

Ditidaht First Nation’s use and occupancy of the area, and therefore of the extent of 

potential incremental effects to this use and occupancy (Ditidaht First Nation 2015b). 

Marine Fish and Fish Habitat 

Marine Vegetation 

Seaweeds, intertidal plants, and subtidal plants identified as harvested within the RSA 

include, but are not limited to, bull kelp (used for multiple applications), eelgrass (used for 

food and important habitat for species of traditional importance), bladderwrack, short kelp, 

and sea palm (Ditidaht First Nation 2015c). Red laver, while reportedly not a notable part of 

the traditional Ditidaht diet or economy, was gathered in the twentieth century for sale to 

the Victoria-based Asian market (Ditidaht First Nation 2015c).  

Marine Invertebrates 

Ditidaht First Nation reports harvesting a variety of shellfish and subtidal invertebrates in 

the RSA for food and trade, among other traditional purposes. Species identified include 

clams (butter, Pacific littleneck, Pacific razor, horse, mya), mussels (California, blue), 

barnacles (gooseneck, acorn, giant), chitons (black katy), abalone, whelks, urchins (giant 

red, purple, green), crab (red rock, Dungeness), prawn, Pacific octopus, pile worm (fish bait 

for shiners, perch, and bullheads), and sea cucumber (Ditidaht First Nation 2015c).  

Ditidaht First Nation members have reported that octopus was once part of the Ditidaht 

diet, but is now used as bait for halibut and crab, which are important species in the 

Ditidaht diet and economy (halibut is discussed further below, in the Marine Fish section). 

They have also said there is no known history of use of pile worm as a food source; 

however, pile worm is currently used as bait by children for targeting small fish 

(i.e., shiners, perch, and bullheads) at the docks at Malachan. The shells of various types of 

whelks are used as decoration on dance regalia (Ditidaht First Nation 2015c). 
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Ditidaht First Nation has said that, since the community’s move to Malachan, shellfish are 

not eaten as often because of the length of travel between this reserve and traditional 

harvesting sites on the outer coast (Ditidaht First Nation 2015c). Shellfish, however, remain 

important as part of a preferred and healthier traditional diet (Ditidaht First Nation 2015d). 

Ditidaht First Nation has also indicated that shellfish aquaculture is an area of economic 

development for their community (Ditidaht First Nation 2015e). 

Marine Fish 

Fish species identified as harvested by Ditidaht First Nation within the RSA include, but are 

not limited to, salmon (sockeye, coho, pink, chum, Chinook), steelhead, coastal cutthroat 

trout, herring and herring spawn, sole, greenling (tommycod), lingcod, yelloweye rockfish 

(red snapper), black bass, sturgeon, dogfish, smelt (surf, night), perch (shiner, red tailed), 

and halibut.  

Ditidaht First Nation has documented traditional fishing grounds throughout the RSA, 

including important areas in the waters off the seaward margin of their land-based territory 

(Ditidaht First Nation 2015f). These areas include, but are not limited to, very important 

traditional fishing grounds that overlap the VTRA, such as Swiftsure Bank, a “critical 

offshore harvesting base” for the Ditidaht, as well as others that lie close to the VTRA, such 

as offshore of Carmanah Point and Bonilla Point. Species targeted at these locations include 

halibut, lingcod, yelloweye (red snapper), rockfish, and sockeye, coho, pink, and Chinook 

salmon (Ditidaht First Nation 2015b).  

Ditidaht First Nation has explained that the overall richness of Swiftsure Bank for marine 

fish resources made it a target for commercial fishing interests; by 1938, declines in fish 

stocks at Swiftsure Bank as a result of overfishing were being reported (Ditidaht First Nation 

2015a). A closed area to commercial and recreational fin-fishing (i.e., for halibut, rockfish, 

lingcod, and all fin-fish) was eventually established; however, this area remains open to 

Aboriginal food, social, and ceremonial fishing (see Figure 9.5-8, Swiftsure Bank (DFO Area 

121) Closure Area). Ditidaht First Nation reports sharing this area with Pacheedaht First 

Nation and the Makah Tribe (based at Neah Bay, on the northwestern tip of the Olympic 

Peninsula) under established protocols (Ditidaht First Nation 2015a). 

Ditidaht First Nation has said that, even with declines in fish stocks, community members 

still rely on fish for a substantial part of their diet and well-being (Ditidaht First Nation 

2015d). Key species for the Ditidaht diet and for trade are salmon, a main staple, and 
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halibut (Ditidaht First Nation 2015c). Ditidaht First Nation has noted that, since the move to 

Malachan, the distance to some preferred harvesting areas for some fish species 

(e.g., sockeye at Cheewat) has increased to the point where accessing these areas has 

become difficult (Ditidaht First Nation 2015c). 

Ditidaht First Nation also reports that the Aboriginal right recognised for five Nuu-chah-nulth 

First Nations to the west of the Ditidaht—namely, per Ahousaht Nation et al. v. Canada 

(Ahousaht), the Aboriginal right “to fish in their traditional territories and sell that fish into 

the commercial marketplace”—also applies to the Ditidaht, who, for the purposes of the 

Ahousaht case, were reportedly considered a Nuu-chah-nulth First Nation (Ditidaht First 

Nation 2015a,e). 

Marine Mammals 

Sea mammals identified as traditionally harvested in the RSA by Ditidaht First Nation 

include harbour seal, northern fur seal, and sea otter. Ditidaht also participated in 

commercial sea otter and fur seal hunts until they were banned in 1911. Only harbour seals 

are currently hunted by Ditidaht, in fall and winter; sea otters no longer occur in Ditidaht 

territory and Ditidaht no longer consume fur seals (Ditidaht First Nation 2015a,c).  

Ditidaht First Nation reports that whaling was an activity that held “tremendous spiritual and 

ceremonial significance for the Ditidaht” (Ditidaht First Nation 2015a). Usually hunted in the 

early part of the summer, humpback whales and grey whales were most frequently targeted 

among whale species, but northern right whales were also taken (Ditidaht First Nation 

2015c). Orca whales, spiritually and physically revered as sacred beings, are considered by 

Ditidaht as “guardians of the ocean” (Ditidaht First Nation 2015c); however, they were also 

hunted during training exercises to hone a hunter’s agility and speed (Ditidaht First Nation 

2015a,e).  

Ditidaht First Nation says that commercial whaling off the west coast of Canada, by largely 

American boats, had destroyed whale populations by the late nineteenth century, thereby 

effectively bringing to an end centuries of Ditidaht whaling (Ditidaht First Nation 2015a). 

Ditidaht First Nation has expressed a desire to resume whale hunting, should whale 

populations and circumstances allow, as it would serve to reintroduce a traditional food back 

into the Ditidaht diet, which can improve Aboriginal health outcomes, and could further 

reinvigorate Ditidaht culture, of which whaling was central (Ditidaht First Nation 2015a).  
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Marine Birds 

Marine bird species identified by Ditidaht First Nation as harvested in the RSA for traditional 

purposes include mallard duck and other intertidal birds, surf scoter (“black duck”), common 

merganser (“sawbills”), bufflehead duck (“butterball”), common goldeneye, Canada goose, 

brant, and trumpeter swan (Ditidaht First Nation 2015c). Of these, surf scoter is noted for 

being rich in flavour and fat, and traditionally served as a staple diet item during winter; 

goldeneye is also identified as favoured (Ditidaht First Nation 2015c). 

As with other marine resources, Ditidaht First Nation has said many Elders and resource 

users have noted a marked decline in duck populations across Ditidaht territory, and at 

Nitinat Lake in particular (Ditidaht First Nation 2015c). 

Terrestrial Resource Use in Marine Areas 

Ditidaht First Nation has reported harvesting of several coastal plants, trees, and mammals 

for traditional purposes within the RSA. Plant species identified by Ditidaht First Nation 

include grasses used in basketry (sharp grass, three corner grass), American dune grass 

(multiple applications), salal and salal berries (food and other applications), Pacific 

cinquefoil or silverweed (prized as food), wild clover (food), stinging nettle (multiple 

applications), salmonberry (important food, trade item), and huckleberry (food) (Ditidaht 

First Nation 2015c).  

Trees of importance identified by Ditidaht First Nation as harvested within the RSA include 

western red cedar and sitka spruce, which both had multiple uses and were essential to 

Ditidaht life, providing the raw materials for transportation (canoes), shelter, and harvesting 

gear, among other uses (Ditidaht First Nation 2015c).  

Coastal mammals identified by Ditidaht First Nation as harvested within the RSA and 

throughout Ditidaht territory include coastal deer (in the fall), Roosevelt elk, and, 

sometimes in the past, black bear (Ditidaht First Nation 2015c). Mink, which features 

centrally in Ditidaht oral history, and river otter were trapped for their pelts, and traded or 

sold by owners of Ditidaht traplines (Ditidaht First Nation 2015c).  

Wolves were and continue to be revered by Ditidaht for their spiritual and supernatural 

abilities, featuring prominently, along with orca, in the potlatch, the traditional political, 

economic, and governing institution of Ditidaht First Nation, which was banned by the 

Canadian government between 1885 and 1951 (Ditidaht First Nation 2015a,c). 
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Other Cultural Practices and Considerations 

Ditidaht First Nation has reported that the sites and species they rely upon for traditional 

purposes (as reviewed in the foregoing sections), and the traditional knowledge 

(e.g., language, named places, beliefs) associated with those sites and species, provide a 

link to Ditidaht territory and to Ditidaht identity itself (Ditidaht First Nation 2015b). While 

existing cumulative effects have changed the way Ditidaht use and occupy this territory, the 

practice and transmission of Ditidaht language and culture has continued, even in the face 

of attempts to eradicate them (e.g., through residential schools and the potlatch ban) 

(Ditidaht First Nation 2015a). 

To help sustain Ditidaht cultural values and ways of knowing, Ditidaht First Nation wishes to 

maintain, for example, the ability to access traditional harvesting grounds, the safety of 

Ditidaht maritime users, the ability to pass on Ditidaht traditional knowledge to the next 

generation (particularly challenging, Ditidaht say, when nearby shipping traffic limits the use 

of particular techniques or traditional modes of transportation), the quality of experience 

and use and enjoyment of Ditidaht territory, and the integrity of sensitive spiritual and 

cultural sites, such as burial caves, located on shore (Ditidaht First Nation 2015d). Marine 

travel sites and other sites of importance (such as cultural history sites, settlement activity 

sites, and archaeology sites), and their connection to Ditidaht harvesting activites, are 

discussed further below.  

Marine Travel Sites 

Ditidaht First Nation has identified travel sites that intersect with the shipping lanes, 

including an anchorage and two maritime travel routes that cross Juan de Fuca Strait, one 

from Bonilla Point to Neah Bay and the other from Port Renfrew to Neah Bay (Ditidaht First 

Nation 2015b,f). Several other marine travel sites are identified in the RSA, including to and 

from offshore areas within the RSA, as well as along the full extent of the Ditidaht’s 

territorial shoreline and within Nitinat Lake (Ditidaht First Nation 2015a,f). 

Other Sites of Importance  

To Ditidaht, marine resource harvesting activities, such as fishing and seafood gathering, 

are not “isolated material acts,” but “active and integral expressions of Ditidaht culture, a 

culture that is connected to a specific landscape that is sacred and storied” (Ditidaht First 

Nation 2015a). Populated by Ditidaht place names and imbued with Ditidaht history 

(Ditidaht First Nation 2015b), this cultural landscape reflects past use and occupancy 
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practices—“whaling rituals, for example, or occupation of a village that is not currently 

inhabited” (Ditidaht First Nation 2015b). For these reasons, Ditidaht First Nation has 

explained that these practices and the landscape that reflects them “retain deep significance 

for the Ditidaht people and remain intimately linked to Ditidaht’s Aboriginal title” (Ditidaht 

First Nation 2015b). 

Sites of importance across this landscape, including several hundred within the RSA, have 

been identified by Ditidaht First Nation. These sites include, but are not limited to, aquatic 

and land resource sites (e.g., fishing, hunting, seafood gathering, trapping, water supply, 

animal husbandry, berry/plant gathering, forestry, gardening, farming, manufacture), 

cultural history sites (e.g., burial sites, conflict, reserves, Legendary Being, marker site, 

pictograph/rock art, sacred/ceremonial, traditional history), settlement activity sites 

(e.g., burial sites, dwelling), archaeology sites, and travel sites (e.g., canoe/travel route, 

anchorage) (Ditidaht First Nation 2015a).  

9.5.4.12 Maa-nulth First Nations (Huu-ay-aht First Nations, 
Ka:’yu:’k’t’h’/Che:k’tles7et’h First Nations, Toquaht Nation, 

Uchucklesaht Tribe, and Ucluelet First Nation) 

Maa-nulth First Nations (Maa-nulth Nations) are comprised of five First Nations on the west 

coast of Vancouver Island: Huu-ay-aht First Nations, Ka:’yu:’k’t’h’/Che:k’tles7et’h 

First Nations, Toquaht Nation, Uchucklesaht Tribe, and Yuułuʔiłʔatḥ (Ucluelet) First Nation 

(NEB 2015p).  

As of September 2015, the registered population of Huu-ay-aht First Nations 

is 717 members, of which 99 live on Huu-ay-aht treaty lands (AANDC 2015l); 

Ka:’yu:’k’t’h’/Che:k’tles7et’h First Nations is 564 members, of which 167 live on 

Ka:’yu:’k’t’h’/Che:k’tles7et’h treaty lands (AANDC 2015m); Toquaht Nation is 152 citizens, 

of which 25 live on Toquaht treaty lands (Maa-nulth Treaty Society 2015a); Uchucklesaht 

Tribe is 283 citizens (Maa-nulth Treaty Society 2015a), of which 27 live on Uchucklesaht 

treaty lands (AANDC 2015o); and Ucluelet First Nation is 656 members, of which 205 live 

on Ucluelet treaty lands (AANDC 2015p). The Maa-nulth Treaty Society (MTS) has indicated 

that Maa-nulth Nations are each responsible for determining their own citizenship, and that 

Aboriginal Affairs and Northern Development Canada (AANDC) population figures above 

may not be accurate (MTS 2015a). 

Members of Maa-nulth Nations, called Maa-nulth-aht, speak the Nuu-chah-nulth language; 

“Maa-nulth” reportedly means “villages along the coast” (Maa-nulth First Nations n.d). 
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Maa-nulth Nations are Treaty Nations pursuant to the terms of the Maa-nulth First Nations 

Final Agreement (Maa-nulth Treaty), entered into with the Government of Canada and 

Government of B.C., and which came into force on April 2, 2011.  

The rights specified under the Maa-nulth Treaty (MFN et al. 2011a), which are limited by 

measures necessary for conservation, public health, and public safety, include but are not 

limited to the following:  

Maa-nulth Fishing Right, including harvesting aquatic plants;  

Maa-nulth Right to Harvest Wildlife;  

Maa-nulth Right to Harvest Migratory Birds;  

Maa-nulth Right to Gather Plants;  

Maa-nulth Right to Harvest Renewable Resources; and 

Maa-nulth Right to Practice Maa-nulth First Nation Culture. 

Descriptions of these rights and the areas to which these rights apply, are presented in the 

sections that follow.  

Treaty lands and areas defined under the Maa-nulth Treaty are centred within Kyuquot 

Sound and Barkley Sound, and include two Domestic Fishing Areas that extend into the 

Pacific Ocean (MFN et al. 2011b). The spatial relationships of relevant treaty areas to the 

Marine Shipping Area (MSA) are shown in Figure 9.5-9. The MTS has emphasised that 

while many of these treaty areas lie outside the MSA, they remain concerned about the 

ability of the Maa-nulth Nations to exercise treaty rights within them (MTS 2015a).  

The MTS has informed PMV that it represents four of the five Maa-nulth Nations in 

consultation, and has advised that Huu-ay-aht First Nations are acting on their own behalf 

(MTS 2015b). The MTS has indicated that shipping traffic transits through waters in which 

Maa-nulth Nations have harvesting rights under the Maa-nulth Treaty (MTS 2015b, NEB 

2015q).  

The MTS has also indicated that the five Maa-nulth Nations each have economic interests or 

are exploring economic development opportunities on or near their treaty lands (please note 

treaty lands under the Maa-nulth Treaty are numerous and are not mapped). Businesses 

currently operated by, on behalf of, or in partnership with each of the Maa-nulth Nations 

include the following (NEB 2015p): 

 Huu-ay-aht First Nations – a forestry business, a commercial fishing business, a 

gravel business, a local food market and café, a wharf, and a campground on 

Pachena Bay; 
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 Ka:’yu:’k’t’h’/Che:k’tles7et’h’ First Nations – a forestry business, a commercial 

fishing business, a fishing lodge, a guide outfitter business, and a campground and 

marina at Fair Harbour; 

 Toquaht Nation – a forestry business, an aquaculture business and a campground, 

marina, and kayak launch at Secret Beach, one of the main kayak launch points to 

the Broken Group Islands; 

 Uchuckelsaht Tribe – a foresty business, a transportation business carrying 

passengers and freight between Elhlateese and Port Alberni, B.C., a store at Green 

Cove, and a lodge on Henderson Lake; and 

 Yuułuʔiłʔatḥ First Nation – Wya Point Surf Shop and Café, Wya Point resort with a 

campground, RV Park, yurts, and luxury lodges, Wya Welcome Centre with a gift 

shop, coffee bar and garden market, Kwisitis Gift Shop, Kwisitis Feast House (a 

restaurant with a menu inspired by authentic First Nations cuisine), and Thornton 

Motel.  

Marine Resource Use 

Maa-nulth Nations have reported that, historically, they harvested an abundance of fish, 

marine invertebrates, marine plants, marine mammals, and marine birds from a variety of 

locations within their respective traditional territories (NEB 2015p). Species reportedly 

harvested included, but were not limited to, salmon, herring, halibut, dogfish, butter clams, 

kelp, grey whales, humpback whales, seals, sea otters, ducks, geese, and swans 

(NEB 2015p). These resources were an important food source to them, around which their 

traditional political, social, cultural, and economic structure were centred (NEB 2015p). 

These resources, and the products derived from them, such as dogfish oil and sea otter 

skins, were also a staple commodity of trade (NEB 2015p).  

Maa-nulth Nations have said that the foreshore and marine portions of each Maa-nulth 

Nations’ respective traditional territory, and the resources harvested within these areas, 

were and continue to be an integral component of Maa-nulth Nations’ way of life (NEB 

2015p). Maa-nulth Nations have also said that their ability to manage, harvest, and utilise 

resources in these territories has been “significantly restricted over the years as a result of 

Canada’s assertion and exercise of jurisdiction over these resources”; however, this ability 

is now largely governed by the Maa-nulth Treaty (NEB 2015p). 

Marine resources are largely addressed in Chapter 10 of the Maa-nulth Treaty (Fish and 

Aquatic Plants); however, in relation to marine birds, both Chapter 11 (Wildlife) and 

Chapter 12 (Migratory Birds) may be applicable.  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-87  

Marine resources associated with Chapter 10 of the Maa-nulth Treaty are defined as follows 

(MFN et al. 2011a): 

 Fish means fish, shellfish, crustaceans, and marine animals; the parts of fish, 

shellfish, crustaceans, and marine animals; and the eggs, sperm, spawn, larvae, 

spat, juvenile stages, and adult stages of fish, shellfish, crustaceans, and marine 

animals; 

 Intertidal bivalves means manila clams, varnish clams, butter clams, native littleneck 

clams, razor clams, and oysters; and  

 Aquatic plants includes all benthic and detached algae, brown algae, red algae, green 

algae, golden algae, and phytoplankton, and all marine and freshwater flowering 

plants, ferns, and mosses, growing in water or in soils that are saturated during 

most of the growing season. 

In relation to marine birds, Chapter 12 of the Maa-nulth Treaty states that migratory birds 

are those defined as such “under Federal Law enacted further to international conventions 

that are binding on British Columbia, including the eggs of those birds” (MFN et al. 2011a). 

Chapter 11 of the Maa-nulth Treaty, which concerns other bird species, including their eggs 

and juvenile stages, does not specifically define those species. 

As referred to in Section 9.5.4.12, there are two Domestic Fishing Areas that apply to the 

harvesting of fish and aquatic plants, as defined above. These areas are centred on Kyuquot 

Sound on the northwest coast of Vancouver Island and Barkley Sound in the southwest 

coast of Vancouver Island (Figure 9.5-9). The Kyuquot Sound Domestic Fishing Area takes 

in all or portions of Pacific Fishery Management Areas (PFMAs) 26 (inside Kyuquot Sound) 

and 126 (offshore of Kyuquot Sound) (MFN et al. 2011b: Appendix N). The Kyuquot 

Domestic Fishing Area lies more than 200 km north of Buoy J, at the 12 nautical mile limit.  

The Barkley Sound Domestic Fishing Area takes in all or portions of PFMA 21 (in-shore 

between Pacheena Point in the north and Bonilla Point in the south); 23 (inside Barkley 

Sound); 121 (off-shore between Pacheena Point and Bonilla Point Lighthouse to the 

international border); 123 (off-shore of Barkley Sound to the international border); and 

124 (off-shore of Clayoquot Sound) (MFN et al. 2011b: Appendix N). The Barkley Sound 

Domestic Fishing Area fully overlaps the MSA in PFMA Subarea 121-1, partially overlaps the 

MSA in PFMA 21, and lies immediately adjacent to the MSA in PFMA Subarea 121-2. 

The MTS has indicated that shipping traffic passes through waters of the Barkley Sound 

Domestic Fishing Area, as well as past lands to which the Maa-nulth Treaty applies 

(MTS 2015b, NEB 2015p).  
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Intertidal bivalves may be harvested in the Maa-nulth Inter-tidal Bivalve Harvesting Areas 

(Figure 9.5-9), of which there are eight, as described in Appendix P to the Agreement. 

Harvesting areas within waters of Kyuquot Sound include Big Bunsby, Kauwinch River, 

Artlish River, and Amai Inlet, and within the waters of Barkley Sound, Toquart Bay, 

Effingham Inlet, Tzartus Island, and Sarita River (MFN et al. 2011b). All areas are outside 

the MSA.  

The harvest of birds may occur, as applicable, within two Maa-nulth Migratory Bird 

Harvest Areas (one centred on Kyuquot Sound, the other on Barkley Sound), or within 

two Maa-nulth Wildlife Harvest Areas (one centred on Kyuquot Sound, the other on Barkley 

Sound) (Figure 9.5-9) (MFN et al. 2011b: Appendices Q and R). The southeastern corner 

of the Migratory Bird Harvest Area and Wildlife Harvest Area centred on Barkley Sound lies 

adjacent to a small portion of the MSA at the 12 nautical mile limit (MFN et al. 2011b). 

Marine Fish and Fish Habitat 

Under the Maa-nulth Treaty, each government of the five Maa-nulth Nations has enacted 

legislation governing their respective fisheries (e.g., Ka:’yu:’k’t’h’/Che:k’tles7et’h First 

Nations Resources Harvesting Act, KCFNS 14/2011; Toquaht Nation Resources Harvesting 

Act, TNS 14/2011; Uchucklesaht Tribe Resources Harvesting Act, UTS 14/2011; and 

Yuułuʔiłʔatḥ First Nation Resources Harvesting Act, YFNS 14/2011) (MTS 2015a).  

Marine Vegetation 

Under the Maa-nulth Treaty, the right to harvest fish allows each Maa-nulth First Nation to 

harvest marine plants, as described in the Marine Resource Use section above, for 

domestic (i.e., for food, social, and ceremonial or non-commercial) purposes within the 

Domestic Fishing Areas, and to trade and barter marine plants among themselves or with 

other Aboriginal people of Canada (MFN et al. 2011a: Chapter 10, NEB 2015p).  

As discussed in the Marine Resource Use section above, the Barkley Sound Domestic 

Fishing Area fully overlaps the MSA in PFMA Subarea 121-1, partially overlaps the MSA in 

PFMA 21, and lies immediately adjacent to the MSA in PFMA Subarea 121-2. 

Further information regarding the harvesting of marine plants pursuant to the Maa-nulth 

Treaty (e.g., species and amounts harvested since the treaty came into effect) was not 

available in sources reviewed. 
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Marine Invertebrates 

Under the Maa-nulth Treaty, the right to harvest fish allows each Maa-nulth First Nation to 

harvest intertidal bivalves for domestic purposes within eight Inter-tidal Bivalve Harvesting 

Areas, as described in the Marine Resource Use section above, and to trade and barter 

intertidal bivalves among themselves, or with other Aboriginal people of Canada (MFN et al. 

2011a: Chapter 10).  

Intertidal bivalves (meaning manila clams, varnish clams, butter clams, native littleneck 

clams, razor clams, and oysters, as identified in the Marine Resource Use section above) 

are an “Allocated Species” under the Maa-nulth Treaty. The quantity of a given species that 

may be harvested per calendar year is therefore defined, but may be reduced or increased 

depending on the status of the species in a given year (NEB 2015p). Domestic allocations 

for intertidal bivalves are defined as the harvestable surplus from the beaches between the 

high water mark and the low water mark in the Inter-tidal Bivalve Harvest Areas (MFN et al. 

2011a, NEB 2015r). As discussed above in the Marine Resource Use section, all of these 

areas are outside the MSA. 

Marine invertebrates currently designated as “Unallocated Species” include, but are not 

necessarily limited to, Dungeness crab, red rock crab, blue mussels, prawns, and sea 

urchins (NEB 2015p). These species may be harvested for domestic purposes within the 

Domestic Fishing Areas. As discussed in the Marine Resource Use section above, the 

Barkley Sound Domestic Fishing Area fully overlaps the MSA in PFMA Subarea 121-1, 

partially overlaps the MSA in PFMA 21, and lies immediately adjacent to the MSA in PFMA 

Subarea 121-2.  

Further information regarding the harvesting of marine invertebrates for domestic purposes 

pursuant to the Maa-nulth Treaty (e.g., species and amounts harvested since the treaty 

came into effect) was not available in sources reviewed. 

The Maa-nulth Treaty does not include a general right to harvest marine resources for 

commercial purposes (NEB 2015p); however, to increase commercial fishing capacity of 

Maa-nulth Nations, the parties to the Maa-nulth Treaty entered into a separate Maa-nulth 

Harvest Agreement (NEB 2015s). The Maa-nulth Harvest Agreement is a contractual 

arrangement that does not recognise harvesting pursuant to the Maa-nulth Harvest 

Agreement as the exercise of treaty rights; however, it does provide that Maa-nulth Nations 

will be advised, by the responsible Minister, of proposals to establish new emerging 
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commercial fisheries off the west coast of Vancouver Island, and will be consulted on the 

process for entry into and determining allocations for those fisheries (MFN et al. 2011: 

Chapter 10, paragraphs 10.2.6). 

Under the Maa-nulth Harvest Agreement, Maa-nulth Nations have a right to relinquish a 

certain number of commercial harvesting licences, including licences for crab and prawns, 

and convert them to Harvest Agreement licences (NEB 2015p,s). Maa-nulth Nations say 

they have a right to request that any Harvest Agreement licences be entrenched as 

constitutionally protected treaty rights under the Maa-nulth Treaty (NEB 2015p). 

As of May 26, 2015, Maa-nulth Nations had converted nine commercial fishing licences to 

Harvest Agreement licences, including Prawn by Trap (NEB 2015p). The geographic location 

to which the Harvest Agreement licence for Prawn by Trap applies is along the entire B.C. 

coast (NEB 2015p), and therefore all Canadian waters of the MSA. 

Under the Maa-nulth Treaty, areas within Maa-nulth Nations’ territories were established as 

“Designated Shellfish Aquaculture Sites” for the purpose of providing Maa-nulth First 

Nations with an opportunity to apply for commercial shellfish aquaculture tenures (MFN et 

al. 2011a). None of these sites are located within the MSA. 

Marine Fish 

Under the Maa-nulth Treaty, the right to harvest fish allows Maa-nulth First Nations to 

exercise the right for domestic purposes within the Domestic Fishing Areas, as described in 

the Marine Resource Use section above, and to trade and barter marine fish among 

themselves, or with other Aboriginal people of Canada (MFN et al. 2011a). 

Allocated fish species under the Maa-nulth Treaty are all five species of salmon, herring, 

halibut, groundfish, rockfish, and sablefish. Unallocated species include perch and 

steelhead, among many more unallocated species (MTS 2015a).  

Maximum domestic annual allocations for salmon have been generally set as follows: 

1,875 pieces plus 1.78% of the Ocean Chinook Salmon Canadian Total Allowable 

Catch (TAC); 2,600 Terminal Chinook; 17,500 Chum (PFMAs 23, 26, 123, and 126 within 

the Domestic Fishing Areas); 7,000 Ocean Coho (PFMAs 121, 123, 124, and 126 within 

the Domestic Fishing Areas); 3,630 Terminal Coho; 7,250 pink (two-year period); 

22,886 Somass Sockeye (PFMA 23 within the Barkley Sound Domestic Fishing Area); 

0.13366% of the Fraser River Sockeye Salmon Canadian TAC; 17,055 Henderson Lake 
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sockeye (PFMA 23 within the Barkley Sound Domestic Fishing Area); and 50% of the 

Terminal Jansen Lake and Terminal Power Lake sockeye (PFMA 26 within the Kyuquot 

Sound Domestic Fishing Area) that the Minister determines is available for harvest (MFN et 

al. 2011a, NEB 2015r). For conservation reasons, Jansen Lake sockeye cannot currently be 

harvested (NEB 2015r). 

Maximum domestic annual allocations for non-salmon species have been generally set as 

follows: 90 short tons herring; 26,000 pounds halibut plus 0.39% of the Halibut Canadian 

TAC; 11,250 pounds rockfish (yelloweye, quillback, copper, china, and tiger) plus 2.46% of 

the Rockfish Commercial TAC; 13,000 pounds groundfish; and 0.082% of the Sablefish 

Canadian TAC (MFN et al. 2011a, NEB 2015r). 

The MTS has advised that fish are an extremely important dietary staple to which they wish 

to ensure continued access (MTS 2015). 

As reviewed in the previous section, Maa-nulth First Nations have a right, under the Maa-

nulth Harvest Agreement, to relinquish a certain number of commercial harvesting licences 

and convert them to Harvest Agreement licences, including commercial harvesting licences 

for salmon, halibut, rockfish, roe herring, and sablefish (NEB 2015p,s).  

As of May 26, 2015, Maa-nulth Nations had converted two Salmon Area G Troll licences, a 

Salmon Area D Gillnet licence, four Halibut licences, and one Rockfish licence to Harvest 

Agreement licences (NEB 2015p). Maa-nulth Nations have said that the Salmon Area G and 

D licences apply along the west coast of Vancouver Island, their rockfish licence applies to 

“outside waters,” and their halibut licence applies to the entire B.C. coast. The MSA overlaps 

all or a portion of the areas to which these commercial licences apply. 

Marine Mammals 

Under the Maa-nulth Treaty, the right to harvest fish allows each Maa-nulth First Nation to 

harvest marine mammals for domestic purposes within the Domestic Fishing Areas, and 

to trade and barter among themselves, or with other Aboriginal people of Canada (MFN et 

al. 2011a). 

Further information regarding the harvesting of marine mammals for domestic purposes 

pursuant to the Maa-nulth Treaty (e.g., species and amounts harvested since the treaty 

came into effect) was not available or provided. 
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Marine Birds 

Under the Maa-nulth Treaty, the right to harvest migratory birds allows each of the 

Maa-nulth Nations to exercise the right for domestic purposes within the Migratory Bird 

Harvest Areas, and to trade or barter migratory birds among themselves, or with other 

Aboriginal people of Canada residing in B.C. (MFN et al. 2011a: Chapter 12). Harvested 

migratory birds and inedible migratory bird by-products (including down) may also be sold if 

the sale is permitted by federal, provincial, and Maa-nulth First Nation law. Maa-nulth 

Nations’ right to harvest birds other than migratory species are subject to the wildlife 

provisions (Chapter 11) of the Maa-nulth Treaty (see description in the Terrestrial 

Resource Use in Marine Areas section below), and are similar in nature and extent to the 

right to harvest migratory birds (MFN et al. 2011a: Chapter 11).  

Maa-Nulth First Nations have reported that there are currently no limitations on the 

quantity of migratory birds that may be harvested under their Domestic Harvesting Rights 

(NEB 2015p). Further information regarding the harvesting of marine birds for domestic 

purposes pursuant to the Maa-nulth Treaty (e.g., species and amounts harvested since the 

treaty came into effect) was not available in sources reviewed. 

Terrestrial Resource Use in Marine Areas 

Under the Maa-nulth Treaty, wildlife is defined as all vertebrate and invertebrate animals, 

including all mammals, birds, reptiles, and amphibians, and the eggs, juvenile stages, and 

adult stages of these animals (MFN et al. 2011a). The definition of wildlife does not include 

fish or migratory birds, as defined under the treaty and reviewed in the Marine Resource 

Use section above (MFN et al. 2011a). 

Wildlife may be harvested in two Maa-nulth Wildlife Harvest Areas, each of which covers 

upland areas surrounding Kyuquot Sound and Barkley Sound, respectively (MFN et al. 

2011a: Chapter 11). The Wildlife Harvest Area adjacent to Barkley Sound comes close, at 

its southern margin, to the northern boundary of the MSA at the 12 nautical mile limit 

(see inset on Figure 9.5-9) (MFN et al. 2011b). 

Under the Maa-nulth Treaty, the right to harvest wildlife allows Maa-nulth Nations to 

exercise the right for domestic purposes within the Wildlife Harvest Areas, and to trade or 

barter any wildlife or wildlife parts, including meat and furs, among themselves, or with 

other Aboriginal people of Canada residing in B.C. (MFN et al. 2011a: Chapter 11). 
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Currently, the only species of wildlife subject to a harvesting allocation is Roosevelt elk 

(NEB 2015p).  

Plants under the Maa-nulth Treaty are all flora and fungi, excluding aquatic plants 

(as described in the Marine Resource Use section above) and timber resources, except for 

the bark of timber resources (MFN et al. 2011a). 

Under the Maa-nulth Treaty, Maa-nulth Nations have the right to gather plants, and the 

boughs, burls, and roots of timber resources, for domestic purposes in Provincial Protected 

Areas that lie wholly or partially within the territories of Maa-nulth Nations (MFN et al. 

2011a: Chapter 24). Each of the Maa-nulth Nations has the right to trade or barter any 

plants, and the boughs, burls, and roots of timber resources, among themselves, or with 

other Aboriginal people of Canada residing in B.C. (MFN et al. 2011a). The MSA is not 

thought to overlap or lie adjacent to any of these areas. 

Other “renewable resource” harvesting activities may be pursued under the Maa-nulth 

Treaty in designated Renewable Resource Harvesting Areas, meaning the land and non-tidal 

waters of a National Park or National Marine Conservation Area lying within the territories of 

Maa-nulth Nations (MFN et al. 2011a). Renewable resource harvesting activities permitted 

in these areas are defined as the gathering of traditional foods for domestic purposes, other 

than fish and aquatic plants (as these are described in the Marine Resource Use section 

above); the gathering of plants and timber resources for medicinal, ceremonial, or artistic 

purposes; the trapping of fur-bearing land mammals; and the hunting of birds and land 

mammals for domestic purposes (MFN et al. 2011a). As with other rights under the 

Maa-nulth Treaty, Maa-nulth Nations may trade or barter any renewable resources among 

themselves or with other Aboriginal people of Canada residing in B.C. (MFN et al. 2011a: 

Chapter 23). 

Further information regarding the domestic harvesting of wildlife, plants, or other renewable 

resources, as defined under the Maa-nulth Treaty (e.g., species and amounts harvested 

since the treaty came into effect) was not available in sources reviewed. 

Other Cultural Practices and Considerations 

Maa-nulth Nations aspire to preserve, promote, and develop the culture, heritage, language, 

and economies of Maa-nulth First Nations (MFN et al. 2011a). As set out in Chapter 21 of 

the Maa-nulth Treaty, Maa-nulth-aht have the right to practice the Nuu-chah-nulth culture 

and to use the Nuu-chah-nulth language (MFN et al. 2011a). Nuu-chah-nulth culture is 
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defined in the Maa-nulth Treaty as “matters relating to Maa-nulth First Nation 

history, feasts, ceremonies, naming of individuals, symbols, songs, dances and stories” 

(MFN et al. 2011a).  

Maa-nulth Nations and the Government of B.C. have agreed under the Maa-nulth Treaty to 

endeavour to agree on a list of key geographic features to be named or renamed in the 

Nuu-chah-nulth language (MFN et al. 2011a: Chapter 20). Information relating to key 

geographic features was not identified in sources reviewed. 

The Maa-nulth Treaty also speaks to the Government of B.C. and each of the Maa-nulth 

Nations entering into an agreement that would provide for the harvest of monumental cedar 

and cypress for cultural purposes on provincial Crown land within the territories of 

Maa-nulth Nations (excluding Provincial Protected Areas, with some exceptions) (MFN et al. 

2011a: Chapter 21). “Cultural purposes” is defined to mean the use of monumental cedar 

and cypress for a purpose that was integral to the culture of a Maa-nulth First Nation before 

contact (i.e., primarily for totem poles, dugout canoes, or long beams and poles to build 

longhouses, community halls, or similar community structures) (MFN et al. 2011a). Only a 

small portion of the marine territory of the Huu-ay-aht First Nations is known to overlap the 

MSA; a small land portion lies close to the MSA (see inset on Figure 9.5-9). 

The Government of B.C. is committed, under the Maa-nulth Treaty, to consulting with a 

Maa-nulth First Nation in the preparation or modification of any management plan for a 

Provincial Protected Area wholly or partially within that Maa-nulth First Nation’s territory on 

matters that relate to the depiction, if appropriate, of Nuu-chah-nulth culture or heritage in 

the Provincial Protected Area, and the importance of Nuu-chah-nulth culture and heritage to 

the purpose of the Provincial Protected Area (MFN et al. 2011a: Chapter 24).  

Marine Travel Sites 

Information pertaining specifically to Maa-nulth marine travel sites, such as travel routes for 

traditional purposes, was not identified in sources reviewed. 

Other Sites of Importance  

In the Maa-nulth Treaty, Stopper Islands are identified as having cultural, recreational, and 

environmental values to Toquaht Nation, while Diana Island (see Figure 9.5-9A) is 

identified as having cultural, recreational, and environmental values to the Huu-ay-aht First 

Nations (MFN et al. 2011a). Neither Stopper Islands nor Diana Island lies within the MSA. 
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Huu-ay-aht First Nations have indicated that their traditional capital village of Kiix?in, 

which is commemorated as a National Historic Site, is a Huu-ay-aht site of importance 

(Huu-ay-aht First Nation 2015). Kiix?in is located at the southern entrance to Barkley 

Sound, north of the MSA, within the northern boundary of the Pacific Rim National Park 

Reserve. Huu-ay-aht First Nations have reported the existence of other culturally significant 

sites in the vicinity of the MSA, but their locations are confidential and therefore not listed in 

the Maa-nulth Treaty (Huu-ay-aht First Nations 2015). 

Thunderbird’s Nest (T’iitsk’in Paawats) is designated under the Maa-nulth Treaty as a 

Provincial Protected Area (MFN et al. 2011a: Chapter 24). Pursuant to the treaty, the 

Government of B.C. and Uchucklesaht Tribe will attempt to reach an agreement regarding 

arrangements for Uchucklesaht Tribe’s participation in the management planning of the 

Thunderbird’s Nest (T’iitsk’in Paawats) Protected Area (MFN et al. 2011a: Chapter 24). 

Thunderbird’s Nest (T’iitsk’in Paawats) Protected Area is located on the western shore of 

Henderson Lake on the west coast of Vancouver Island, near the mouth of Uchucklesit Inlet, 

and is adjacent to Uchucklesaht Tribe Lands (B.C. 2015). Henderson Lake is outside 

the MSA. 

The Government of B.C. and Ka:’yu:’k’t’h’/Che:k’tles7et’h’ First Nations are committed 

under the Maa-nulth Treaty to attempt to reach an agreement regarding arrangements for 

Ka:’yu:’k’t’h’/Che:k’tles7et’h’ First Nations’ participation in the management planning of 

Artlish Caves Provincial Park, Big Bunsby Marine Provincial Park, Brooks Peninsula Provincial 

Park, Dixie Cove Marine Provincial Park, Rugged Point Marine Provincial Park, Tahsish-Kwois 

Provincial Park, Checleset Bay Ecological Reserve, Clanninick Creek Ecological Reserve, 

Solander Island Ecological Reserve, Tahsish River Ecological Reserve, and Power River 

Watershed Protected Area (MFN et al. 2011a: Chapter 24). The locations of these parks, 

reserves, and protected areas are outside of the MSA. 

Per the Maa-nulth Treaty, each Maa-nulth First Nation may develop processes to manage 

heritage sites on the Maa-nulth First Nation Lands of the applicable Maa-nulth First Nation in 

order to preserve Maa-nulth Nations’ and other heritage values associated with those sites 

(MFN et al. 2011a: Chapter 20). The agreement provides that each of the Maa-nulth Nations 

owns artifacts discovered within a heritage site located on its Maa-nulth First Nation Lands 

(MFN et al. 2011a: Chapter 20). Details regarding Maa-nulth heritage sites and the locations 

of these sites in relation to the MSA are not described in the Maa-nulth Treaty.  
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9.5.4.13 Tsawwassen First Nation 

Tsawwassen First Nation’s profile is detailed in Section 32.1.1.1 of the RBT2 EIS. As 

described in the RBT2 EIS, Tsawwassen First Nation is a Treaty Nation pursuant to the 

terms of the Tsawwassen First Nation Final Agreement, entered into with the Government of 

Canada and Government of B.C., and which took effect on April 3, 2009.  

As of September 2015, the registered population of Tsawwassen First Nation was 

363 members, of which 185 live on Tsawwassen First Nation Lands (AANDC 2015q).  

The rights specified under the Tsawwassen First Nation Final Agreement are listed in Section 

32.2.4.1 of the RBT2 EIS as follows:  

Tsawwassen First Nation Fishing Right, including harvesting aquatic plants;  

Tsawwassen First Nation Right to Harvest Migratory Birds;  

Tsawwassen First Nation Right to Harvest Wildlife;  

Tsawwassen First Nation Right to Gather Plants;  

Tsawwassen First Nation Right to Harvest Renewable Resources; and  

Tsawwassen First Nation Right to Practice Tsawwassen First Nation Culture. 

The nature and extent of these treaty rights, and areas to which these treaty rights apply, 

are also described in Section 32.2.4.1 of the RBT2 EIS. The rights specified under the 

Tsawwassen First Nation Final Agreement are limited by measures necessary for 

conservation, public health, and publicly safety (TFN et al. 2009).  

These areas and Tsawwassen Territory, as defined under the Tsawwassen First Nation Final 

Agreement (TFN et al. 2009), are shown in relationship to the Marine Shipping Area (MSA) 

in Figure 9.5-10. Tsawwassen First Nation has advised that their treaty rights are not site-

specific within these areas, and that the location of Current Use activities (or lack of Current 

Use activities) are in no way reflective of where the treaty rights exist or may be exercised 

in the future (Tsawwassen First Nation 2015a). Tsawwassen First Nation has also advised 

that it is currently developing marine resource harvesting plans for areas within the MSA 

(e.g., Boundary Bay) (Tsawwassen First Nation 2015b). 
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Marine Resource Use 

Marine Fish and Fish Habitat 

Marine Vegetation 

Under the Tsawwassen First Nation Final Agreement, Tsawwassen First Nation Members can 

harvest aquatic plants, including attached and detached kelp and seaweeds, for domestic 

(non-commercial) purposes in the Tsawwassen First Nation Fishing Area, at any time of day 

or at any time of the year (TFN et al. 2009). Based on the Tsawwassen First Nation Final 

Agreement, these species may include all benthic and detached algae (brown, red, green), 

phytoplankton, and all marine and freshwater flowering plants (e.g., sea asparagus), ferns, 

and mosses (TFN et al. 2009).  

Most of the Tsawwassen First Nation Fishing Area is outside the MSA, except for that portion 

that covers Boundary Bay (TFN et al. 2009). Information pertaining to Tsawwassen First 

Nation’s Current Use of marine vegetation is described in Section 32.2.4.1 of the RBT2 EIS, 

but does not include any descriptions of use of marine vegetation in Boundary Bay. 

No additional information regarding Tsawwassen First Nation’s current or future use 

of marine vegetation for traditional purposes in the MSA was identified in the 

sources reviewed. 

Marine Invertebrates 

Under the Tsawwassen First Nation Final Agreement, the right to harvest fish allows 

designated Tsawwassen First Nation Members to harvest marine invertebrates 

(except intertidal bivalves) for domestic purposes within the Tsawwassen First Nation 

Fishing Area, and to trade or barter those fish among themselves or with other Aboriginal 

people resident in B.C. (TFN et al. 2009). As discussed above in the Marine Vegetation 

section, only the Boundary Bay portion of the Tsawwassen First Nation Fishing Area lies 

within the MSA.  

Intertidal bivalves are defined under the Tsawwassen First Nation Final Agreement as 

manila clams, littleneck clams, butter clams, horse clams, soft-shell clams, varnish clams, 

blue mussels, cockles, and oysters (TFN et al. 2009). Intertidal bivalves may be harvested 

in the Tsawwassen First Nation Intertidal Bivalve Fishing Area, which includes the shorelines 

around Galiano Island, Mayne Island, Samuel Island, Saturna Island, and Tumbo Island 

(TFN et al. 2009). With the exception of the northern half of Galiano Island, the rest of the 

Tsawwassen First Nation Intertidal Bivalve Fishing Area lies within the MSA, and specifically 

within Pacific Fishery Management Area (PFMA) 18. 
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Information pertaining to Tsawwassen First Nation’s Current Use of marine invertebrates is 

described in Section 32.2.4.1 of the RBT2 EIS. As described in the RBT2 EIS, Boundary Bay 

is currently used by Tsawwassen First Nation for domestic crab harvesting, and Tsawwassen 

First Nation Members have expressed an interest in switching their two commercial crab 

harvesting licences from Crab Management Area I (a portion of which is in Segment A of the 

MSA, to the east of Galiano Island) to Crab Management Area J (Boundary Bay); this 

change could occur as early as 2016. Boundary Bay was also once an important area for 

collecting bivalves, particularly clams, cockles, and oysters; scallops and sea cucumbers 

were also reportedly harvested along the shorelines here through to Canoe Passage. As 

described in Section 32.2.4.1 of the RBT2 EIS, there has been no harvest of intertidal 

bivalves in the designated Tsawwassen First Nation Intertidal Bivalve Fishing Area since the 

Tsawwassen First Nation Final Agreement came into effect. The community has, however, 

expressed interest in developing shellfish aquaculture, and, under the Tsawwassen First 

Nation Final Agreement, has an option to give notice to the Province of B.C., prior to April 

2019, that it intends to negotiate a shellfish aquaculture tenure within the Tsawwassen 

Territory, which includes areas within the MSA. The Tsawwassen First Nation Final 

Agreement also provides that Tsawwassen First Nation will be advised of proposals to 

establish new emerging commercial fisheries in PFMAs 14 through 20, 28, and 29, and 

consulted on the process for entry into and determining allocations for those fisheries. 

Pacific Fishery Management Areas 18, 19 (Haro Strait to Race Rocks), and 20 (Juan de Fuca 

Strait) lie within the MSA.  

No additional information regarding Tsawwassen First Nation’s current or future use of 

marine invertebrates for traditional purposes in the MSA was available or provided. 

Marine Fish 

Under the Tsawwassen First Nation Final Agreement, the right to harvest fish allows 

designated Tsawwassen First Nation Members to exercise the right to fish for domestic 

purposes within the Tsawwassen First Nation Fishing Area, and to trade or barter those fish 

among themselves or with other Aboriginal people in B.C. (TFN et al. 2009). As discussed in 

the preceding sections, only the Boundary Bay portion of the Tsawwassen First Nation 

Fishing Area lies within the MSA.  
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Information pertaining to Tsawwassen First Nation’s Current Use of marine fish is described 

in Section 32.2.4.1 of the RBT2 EIS. As described in Section 21.0 of the RBT2 EIS, 

Tsawwassen First Nation holds four commercial licences in Salmon Gillnet Area E, and at the 

time of writing was also in the process of purchasing four additional salmon licences in 

area E (RBT2 EIS Section 21.5.2). Commercial fishing areas are shown on Figure 21-1 in 

the RBT2 EIS. Salmon Gillnet Area E completely overlaps all of the Canadian waters within 

the MSA.  

As discussed in the Marine Invertebrates section above, the Tsawwassen First Nation 

Final Agreement provides that Tsawwassen First Nation will be advised of proposals to 

establish new emerging commercial fisheries in PFMAs that lie within the MSA (i.e., PFMAs 

18, 19, and 20), and consulted on the process for entry into and determining allocations for 

those fisheries. 

No additional information regarding Tsawwassen First Nation’s current or future use of 

marine fish for traditional purposes in the MSA was identified in the sources reviewed. 

Marine Mammals 

As per the Tsawwassen First Nation Final Agreement, Tsawwassen First Nation has the right 

to harvest fish (including marine animals, with the exception of cetaceans) for domestic 

purposes in the Tsawwassen First Nation Fishing Area (TFN et al. 2009). As stated in 

previous sections, only the Boundary Bay portion of the Tsawwassen First Nation Fishing 

Area lies within the MSA.  

Tsawwassen First Nation has indicated that the community does not harvest marine 

mammals and there is no desire to harvest marine mammals; however, Tsawwassen First 

Nation has also said that marine mammals are culturally significant to the community, and 

specifically cited the importance of orcas (Tsawwassen First Nation 2015b).  

Marine Birds 

Pursuant to the Tsawwassen First Nation Final Agreement, Tsawwassen First Nation has the 

right to harvest marine birds in the Tsawwassen First Nation Migratory Bird Harvest Area 

and Tsawwassen First Nation Wildlife Harvest Area, which are both coextensive with the 

land portions of Tsawwassen Territory, as defined under the Tsawwassen First Nation Final 

Agreement (TFN et al. 2009). This right includes the right to trade, barter, or in some case 

sell birds or bird by-products (including down) if permitted by law.  
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Most of the Tsawwassen First Nation Migratory Bird Harvest Area and Tsawwassen Wildlife 

Harvest Area lie outside the MSA, except the area that overlaps the southern half of Galiano 

Island, the southern two-thirds of Salt Spring Island, North and South Pender islands, 

Saturna Island, and smaller islands in between (TFN et al. 2009). Information pertaining to 

Tsawwassen First Nation’s current use of marine birds for traditional purposes is described 

in Section 32.2.4.1 of the RBT2 EIS; however, specific references to bird harvesting in the 

MSA are not provided.  

No additional information regarding Tsawwassen First Nation’s current or future use of 

marine birds for traditional purposes in the MSA was identified in the sources reviewed. 

Terrestrial Resource Use in Marine Areas 

Wildlife is defined under the Tsawwassen First Nation Final Agreement as all vertebrate and 

invertebrate animals, including mammals, birds, reptiles, and amphibians, and the eggs, 

juvenile stages, and adult stages of these animals (TFN et al. 2009: Chapter 10). 

The nature and extent of Tsawwassen First Nation’s right to harvest wildlife is described in 

the Marine Bird section above, which indicates that only a small portion of the Tsawwassen 

First Nation Wildlife Harvest Area overlaps the MSA, in the region of the southern Gulf 

Islands. While information pertaining to Tsawwassen First Nation’s current use of terrestrial 

resources for traditional purposes is described in Section 32.2.4.1 of the RBT2 EIS, specific 

references to wildlife harvesting in the MSA are not provided.  

The Tsawwassen First Nation Final Agreement defines plants to mean all flora and fungi, and 

the bark, branches, and roots of timber resources. The definition does not include aquatic 

plants. Tsawwassen First Nation’s right to gather plants for domestic purposes includes the 

right to trade or barter plants among themselves or with other Aboriginal people resident in 

B.C., and, additionally, to exchange regalia or traditional or artistic objects made of plants 

among Tsawwassen Members or with other Coast Salish people for ceremonial purposes 

(TFN et al. 2009).  

There are four Tsawwassen First Nation Plant Gathering Areas outside of Tsawwassen 

First Nation Lands designated under the Tsawwassen First Nation Final Agreement (TFN et 

al. 2009). All of the defined plant gathering areas are located outside of the MSA.  

Pursuant to the Tsawwassen First Nation Final Agreement, Tsawwassen First Nation says it 

is currently negotiating plant gathering opportunities at other locations, including along the 

foreshore of Boundary Bay, which is located in the MSA (Tsawwassen First Nation 2015b). 
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Other Cultural Practices and Considerations 

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

to practise the culture of Tsawwassen First Nation and use their Hən̓q̓əmin̓əm̓ (“downriver” 

Halkomelem) language (TFN et al. 2009).  

Information pertaining to Tsawwassen First Nation cultural considerations is described in 

Section 32.2.4.1 of the RBT2 EIS; however, this description largely pertains to areas north 

of the MSA. 

Marine Travel Sites 

Section 32.2.4.1 of the RBT2 EIS describes a traditional marine travel site (i.e., canoe 

route) that Tsawwassen First Nation uses to transit the area between the south side of the 

B.C. Ferries Terminal and the Fraser River, north of the MSA.  

No information regarding Tsawwassen First Nation’s marine travel sites within the MSA was 

identified in the sources reviewed. 

Other Sites of Importance 

Hən ̓q̓əmin̓əm̓ place names are identified in Appendix O of the Tsawwassen First Nation Final 

Agreement (TFN et al. 2009), as part of a wider identification of Tsawwassen First Nation 

heritage sites and key geographic features.  

Information pertaining to other Tsawwassen First Nation sites of importance is described in 

Section 32.2.4.1 of the RBT2 EIS. Most of these sites are located outside of the MSA; 

however, Ttǝ’nǝxǝn, or Beach Grove, including the Beach Grove Parcels (Tsawwassen fee-

simple lands), lies on the western margin of Boundary Bay. 

No additional information regarding Tsawwassen First Nation’s sites of importance within the 

MSA were identified in the sources reviewed. 

9.5.4.14 Semiahmoo First Nation 

Semiahmoo First Nation’s profile is detailed in Section 32.1.1.3 of the RBT2 EIS.  

As of September 2015, the registered population of Semiahmoo First Nation was 

92 members, of which 52 live on the Semiahmoo First Nation reserve with the remainder 

living on other reserves or off-reserve (AANDC 2015).  
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A map of Semiahmoo First Nation asserted traditional territory, and its area of overlap with 

the Marine Shipping Area (MSA), is shown in Figure 9.5-11. Semiahmoo First Nation’s 

asserted traditional territory was identified in a traditional land and marine use study 

undertaken by Semiahmoo First Nation for the RBT2 Project (Semiahmoo First Nation 2014). 

Marine Resource Use  

Semiahmoo First Nation has reported that land alienation and development and increased 

river and ocean traffic within their traditional territory have combined cumulatively over 

time to limit areas where they may still harvest resources (TMX 2014b).  

Semiahmoo First Nation believe that restrictions on Semiahmoo First Nation’s ability to 

practise traditional marine harvesting in traditional areas have resulted in high levels of 

chronic health issues among community members (Semiahmoo First Nation 2015). 

Marine Fish and Fish Habitat 

Semiahmoo First Nation has said that they were once one of the wealthiest nations on the 

west coast because of their fishery, which formed the basis of their trade with other 

Nations. They report that cumulative impacts of development and pollution have 

significantly affected their traditional fishing, which includes salmon and shellfish 

(TMX 2014b). Areas they say are affected include Boundary Bay (Segment E of the MSA), 

areas within Boundary Bay (Mud Bay, Semiahmoo Bay), and other areas within the Salish 

Sea. Semiahmoo First Nation also reports that they can no longer access their traditional 

fishing grounds in Juan de Fuca Strait and Point Roberts because of the international border 

(TMX 2014b). Semiahmoo First Nation has expressed a strong desire to resume fisheries in 

these areas, some of which extend to the international shipping lanes, and have expressed 

desire in a depuration plant for shellfish (Semiahmoo First Nation 2015). 

Marine Vegetation 

Past use of aquatic plants by Semiahmoo First Nation was reported for the San Juan Islands 

in Section 32.2.4.3 of the RBT2 EIS. No specific information regarding Semiahmoo First 

Nation’s current use of marine vegetation for traditional purposes was identified in sources 

reviewed.  

Marine Invertebrates 

Semiahmoo First Nation’s current use of marine invertebrates for traditional purposes in the 

MSA is described in Section 32.2.4.3 of the RBT2 EIS. As noted in the RBT2 EIS, restrictions 

are in place preventing Semiahmoo First Nation from practising traditional marine 

harvesting of shellfish such as crab, shrimp, and bivalves in the Boundary Bay area.  
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Semiahmoo First Nation has said that their crab fishery recently expanded to 200 pots; 

however, they have said that there are not enough crabs for the number of pots 

(Semiahmoo First Nation 2015). They believe the commercial crabbing industry clears out 

the crab population within three weeks of the commercial opening (Semiahmoo First Nation 

2015). Semiahmoo First Nation says that their crabbers only get about five crabs per pot 

while the commercial crabbing season is open, and that crabs in their pots have been stolen 

by commercial crabbers (Semiahmoo First Nation 2015). 

Marine Fish 

Information pertaining to Semiahmoo First Nation’s current use of marine fish for traditional 

purposes in the MSA is described in Section 32.2.4.3 of the RBT2 EIS. Semiahmoo First 

Nation has reported that their current fishing is limited to small areas on the Fraser River 

because of cumulative impacts of development on the ocean (TMX 2014b). They report that 

while they would like to resume traditional reef-net fishing off of Point Roberts, within the 

MSA, they are not permitted to do so because this area is in U.S. waters (Semiahmoo First 

Nation 2015).  

Semiahmoo First Nation also reports that they would like to establish a commercial fishery, 

but they say they cannot because of existing effects from activities at the Roberts Bank 

terminals (Semiahmoo First Nation 2015). 

Marine Mammals 

No specific information regarding Semiahmoo First Nation’s past, current, or future use of 

marine mammals for traditional purposes in the MSA was identified in sources reviewed; 

however, Semiahmoo First Nation reported marine mammal strikes from shipping (two 

humpbacks, one grey whale, and sea lions), and expressed concern over this effect of 

shipping on marine mammals (Semiahmoo First Nation 2015). 

Marine Birds 

Historical hunting or trapping of marine birds on the eastern margin of the MSA, south of 

the international border, is identified in Section 32.2.4.3 of the RBT2 EIS. Semiahmoo 

First Nation reports that they are permitted to hunt three days per year, in early March, but 

that there are not as many ducks in the area as previously (Semiahmoo First Nation 2015). 

Semiahmoo First Nation reported decreases in the numbers of brant, cormorant, loon and 

red-winged blackbird (Semiahmoo First Nation 2015). 
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Terrestrial Resource Use in Marine Areas 

Historical use of Waldron Island for the gathering of camas is reported for Semiahmoo 

First Nation in Section 32.2.4.3 of the RBT2 EIS. Waldron Island is on Boundary Passage, 

opposite South Pender Island and Saturna Island. No specific information regarding 

Semiahmoo First Nation’s current or future use of terrestrial resources in marine areas for 

traditional purposes was identified in sources reviewed.  

Other Cultural Practices and Considerations 

Semiahmoo First Nation reports that more than 50 years of industrial expansion has led to 

their members not being able to practise traditional harvesting (TMX 2014b). They say that 

few Elders now have knowledge of traditional harvesting methods to transfer to the Nation’s 

youth, resulting in the loss of this knowledge to future generations (TMX 2014b).  

Marine Travel Sites 

Semiahmoo First Nation reported use of a travel route within the MSA, through Active Pass 

to the Gulf Islands and Victoria (Semiahmoo First Nation 2015). They have said it is 

important to Semiahmoo First Nation to maintain access to the islands, where they have 

burial grounds (Semiahmoo First Nation 2015). 

Other Sites of Importance  

Sites of importance to the Semiahmoo First Nation within the MSA (primarily centred on 

Boundary Bay, on both sides of the international border) have been described in Section 

32.2.4.3 of the RBT2 EIS.  

Semiahmoo First Nation reports that areas of cultural significance, including traditional 

village sites, such as at Crescent Beach (in Semiahmoo Bay), have been damaged by 

shoreline erosion or built over as a result of land alienation and development (TMX 2014b, 

Semiahmoo First Nation 2015). They estimate that on Semiahmoo Bay, where the 

community resides, the shoreline has eroded by about 15 feet (approximately 5 m) over 

three years (Semiahmoo First Nation 2015). Semiahmoo First Nation reports that burial 

grounds in the San Juan Islands and Gulf Islands have also been affected by erosion, and 

they expressed concern that ship wake will cause further erosion in these areas 

(Semiahmoo First Nation 2015).  
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Semiahmoo First Nation have also said that they have village sites around Point Roberts. 

They noted that while the area is now in the U.S.A., protecting it remains important to them 

in the event they are able to use it again (Semiahmoo First Nation 2015).  

9.5.4.15 Cowichan Nation Alliance (Stz’uminus First Nation, Cowichan Tribes, 

Halalt First Nation, and Penelakut Tribe) 

The Cowichan Nation Alliance (CNA) represents the collective interests of the Cowichan 

Tribes, Halalt First Nation, Penelakut Tribe, and Stz’uminus First Nation on matters outside 

of treaty negotiations (see RBT2 EIS Section 32.2.4.5). For the purposes of treaty 

negotiations, these First Nations, along with Lake Cowichan First Nation and Lyackson First 

Nation, are or have been represented by the Hul’qumi’num Treaty Group (HTG).  

Cowichan Tribes’ profile is detailed in Section 32.1.1.6 of the RBT2 EIS. With 

4,806 members as of September 2015, Cowichan Tribes has the largest registered 

population of the CNA First Nations, with 2,451 members living on Cowichan Tribes 

reserves, and the remainder living either on other reserves or off-reserve (AANDC 2015s). 

Halalt First Nation’s profile is detailed in Section 32.1.1.7 of the RBT2 EIS. With 

209 members as of September 2015, Halalt First Nation has the smallest registered 

population of the CNA First Nations, with 84 members living on Halalt First Nation reserves, 

and the remainder living either on other reserves or off-reserve (AANDC 2015t).  

Penelakut Tribe’s profile is detailed in Section 32.1.1.10 of the RBT2 EIS. As of September 

2015, the registered population of Penelakut Tribe is 944 members, of which 526 live on 

Penelakut Tribe reserves, with the remainder living on other reserves or off-reserve 

(AANDC 2015u).  

Stz’uminus First Nation’s profile is detailed in Section 32.1.1.5 of the RBT2 EIS. As of 

September 2015, the registered population of Stz’uminus First Nation is 1,264 members, of 

which 691 live on Stz’uminus First Nation reserves, with the remainder living on other 

reserves or off-reserve (AANDC 2015v).  

Cowichan Nation Alliance First Nations have stated that the international shipping lanes 

transect an area of their asserted traditional territory, which they have described as 

extending from southeastern Vancouver Island, through the southern Gulf Islands and the 

Strait of Georgia, to the South Arm of the Fraser River, its mouth, and upriver (NEB 2015t). 

Cowichan Nation Alliance First Nations have also asserted that they each hold Aboriginal 
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rights (e.g., to fish, hunt, gather) and Aboriginal title to this area (NEB 2014t,u,v, NEB 

2015v). A description of CNA First Nations’ asserted rights is provided in Section 32.2.4.5 of 

the RBT2 EIS. 

As member First Nations of the HTG, CNA First Nations share a Statement of Intent area 

with the other two members of the HTG (BC Treaty Commission 2009). The area of overlap 

between this Statement of Intent area and the Marine Shipping Area (MSA) is shown in 

Figure 9.5-12. This figure does not include Current Use locations mentioned in the 

following summary that lie outside this Statement of Intent area. 

Marine Resource Use  

Information regarding CNA First Nations’ historical patterns of use of marine areas between 

southeastern Vancouver Island and the Fraser River, and past and present use of areas 

north of the MSA at Roberts Bank and the South Arm of the Fraser River, are described in 

Section 32.2.4.5 of the RBT2 EIS.  

Penelakut Tribe has said that, prior to contact, all of the beach and marine areas between 

the Chemainus Valley on Vancouver Island up to and including the South Arm of the Fraser 

River were available to Penelakut as resource harvesting areas. They say that cumulative 

effects of industrialisation and pollution on access to fishing and harvesting areas have 

reduced or damaged the availability of harvesting areas in their territory, making them 

more dependent upon the Roberts Bank area for these purposes (Penelakut Tribe 2015a).  

Cowichan Nation Alliance representatives have advised that the Government of Canada and 

Government of B.C. are working with First Nations, including CNA First Nations, on an 

initiative that would establish a National Marine Conservation Area Reserve in the southern 

Strait of Georgia (CNA 2015), in the northwestern portion of the MSA. The reserve would 

reportedly function like the Gwaii Haanas National Marine Conservation Area Reserve 

(CAN 2015). The “boundary concept” for the National Marine Conservation Area Reserve 

indicates that it would overlap the Canadian waters in Segment A and Segment B of the 

MSA (Penelakut Tribe 2015a). Penelakut Tribe has indicated that there are areas within this 

boundary that have been excluded from the National Marine Conservation Area Reserve 

because they are heavily polluted or continue to be used for industrial purposes (Penelakut 

Tribe 2015a). These areas include Ladysmith Harbour, a stretch of coastline from 

Chemainus to south of Crofton, Maple Bay, Cowichan Bay, Mill Bay, Ganges Harbour 

(Salt Spring Island), and a large area off the west coasts of Valdes Island and Galiano 

Island, where Penelakut Tribe reports a very large “dumping ground” for waste (Penelakut 

Tribe 2015a). 
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Cowichan Tribes and Penelakut Tribe have expressed concern with the increased number of 

ships they say are anchoring in Cowichan Bay, and between Salt Spring Island and 

Penelakut Island (Cowichan Tribes 2015, Penelakut Tribe 2015a).  

Marine Fish and Fish Habitat 

Marine Vegetation 

Information regarding CNA First Nations’ use of marine vegetation in areas north of the MSA 

(i.e., Roberts Bank and the South Arm of the Fraser River) is described in Section 32.2.4.5 

of the RBT2 EIS.  

Within the MSA, CNA First Nations reportedly harvest marine vegetation in the Strait of 

Georgia, including around the southern Gulf Islands and San Juan Islands (TMX 2014b). 

Specific locations identified for this purpose in sources reviewed were Galiano Island and 

Gossip Island (just off Galiano Island to the east, north of Sturdies Bay), and Salt Spring 

Island (Penelakut Tribe), and from Gabriola Island to Mayne Island (Stz’uminus First 

Nation). With the exception of seaweed, the type of marine vegetation harvested in these 

areas was not identified (TMX 2014b). For Cowichan Tribes, locations for the collection of 

seaweed (i.e., green thin seaweed) were identified in sources reviewed as confidential, while 

past use of marine vegetation (i.e., kelp, sea asparagus) by Halalt First Nation was 

identified for areas outside of the MSA only (TMX 2014b). 

Marine Invertebrates 

Information regarding CNA First Nations’ use of marine invertebrates in areas north of the 

MSA (i.e., Roberts Bank and the South Arm of the Fraser River) is described in Section 

32.2.4.5 of the RBT2 EIS. Cowichan Tribes have provided additional information that 

indicates their current licence (April 2015 to March 2016) to fish for food, social, and 

ceremonial (FSC) purposes allows them to harvest Dungeness and red rock crab, prawn, 

and other species of shellfish (excluding abalone) in Pacific Fishery Management Area 

(PFMA) Subareas 29-3, 29-6, 29-7, 29-9, and 29-10 (NEB 2015u), which are north of the 

MSA, and largely on the eastern side of the Strait of Georgia (DFO 2015a). The RBT2 

Project lies in PFMA 29-7.  

Cowichan Tribes and Penelakut Tribe have advised that they now rely on the Roberts Bank 

area for the harvesting of crab due to the contaminated condition of these resources in 

areas closer to their communities (i.e., near the Crofton mill, which a Penelakut Tribe 

representative cited as the source of the contamination) (CNA 2015). Penelakut Tribe 

reports that Fisheries and Oceans Canada (DFO) has recommended that crabs taken from 
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this area be cleaned prior to cooking, meaning that the non-flesh parts of the crab 

traditionally used by Penelakut people cannot be utilised (Penelakut Tribe 2015a). Penelakut 

Tribe also reports that, in April and May 2015, “a couple of hundred” crabs per day were 

reportedly harvested by their members at Roberts Bank (CNA 2015). 

Cowichan Tribes’ current FSC licence allows them to harvest Dungeness and red rock crab, 

prawn, manila clam, littleneck clam, butter clam, oyster, and other species of shellfish 

(excluding abalone) within the MSA in Subareas 18-1 through 18-11 (the entire PFMA 18), 

and partially within the MSA in Subareas 29-4 and 29-5, which overlap the MSA at its 

northern margin (NEB 2015u). These areas are located principally on the west side of the 

Strait of Georgia (DFO 2015a). 

The 2015 to 2016 FSC allocation for Cowichan Tribes for clams (manila, littleneck, and 

butter) is a maximum possession per family per day of 75 pounds in the aggregate, and 

may be collected by digging, hand picking, or rake (NEB 2015u). For oyster, the current 

allocation is no more than 48 oysters per family per day; this allocation may be obtained 

using only the hand-picking method (NEB 2015u). No allocations are identified under the 

current licence for prawn, Dungeness or red rock crab, or other species of shellfish, which 

may all be harvested by trap (NEB 2015u). Crab can also be harvested by dip net or hand 

picking, while other species of shellfish may also be collected by hand picking, or by rake or 

trawl (NEB 2015u). 

Stz’uminus First Nation has reported that it may fish under an FSC licence for the same 

marine invertebrate species as Cowichan Tribes (NEB 2015v). The PFMAs to which the 

Stz’uminus First Nation’s licence applies were not reported in additional sources reviewed, 

nor were details about allocations or harvesting methods. Details regarding Halalt First 

Nation and Penelakut Tribe FSC licences were also not reported in additional sources 

reviewed.  

Cowichan Nation Alliance First Nations say they harvest or have harvested a wide range of 

marine invertebrates at several sites throughout the northwestern portion (i.e., primarily 

Segment A and Segment B) of the MSA (TMX 2014b). Intertidal and subtidal species 

identified include, but may not be limited to, clams (butter, Japanese, horse, manila, 

littleneck, geoduck), cockles, mussels (blue, small), chiton (giant red, black katy), oysters, 

crab (Dungeness), octopus, sea cucumber, sea urchin (green and red), prawn, and scallop 

(weathervane) (TMX 2014b, NEB 2014w).  
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Cowichan Tribes have indicated that octopus is a favourite food, with medicinal and other 

traditional purposes (TMX 2014b). They have also said that the pancreas of crab is 

considered a “delicacy,” but also the most toxic part of a contaminated crab (CNA 2015). 

Halalt First Nation members have said that, in addition to fish, shellfish (e.g., crabs and 

molluscs) were their main food staples, and that, in the past, shellfish and other intertidal 

species were gathered year-round, but most successfully in the summer months 

(TMX 2014b). Penelakut Tribe has reported that a survey in 2007 found that shellfish were 

still being consumed in high levels by their members (CNA 2015). 

As described in Section 32.2.4.5 of the RBT2 EIS, CNA First Nations also participate in 

commercial fisheries. Halalt First Nation, Penelakut Tribe, and Stz’uminus First Nation 

participate in the Hul’qumi’num Fisheries Society (HFS), a commercial fishing business 

managed by general and limited partnerships for the benefit of five current or former 

members of the HTG. Marine invertebrates are harvested through the HFS under 

commercial licences, which include two prawn licences and one Crab Management Area H 

licence. Crab Management Area H applies to PFMAs 14, 16 to 19, and Subarea 29-5; PFMA 

Subarea 17-1, a portion of 17-2, 18, 19, and a portion of 29-5 overlap the MSA 

(DFO 2015a,b).  

Stz’uminus First Nation has advised that it has an aquaculture business, through which it 

reportedly harvested 250,000 pounds of clams in 2014 under a provincial tenure 

(NEB 2015v). The location of the tenure was not identified in sources reviewed. Stz’uminus 

First Nation reports that they are planning to expand their aquaculture business to include 

geoduck, sea urchins, sea cucumber, and oysters (NEB 2015v). Stz’uminus First Nation has 

indicated that Kulleet Bay, on their community’s “doorstep,” is an area that contains 

significant potential for geoduck habitat, and where they would like to farm geoduck (NEB 

2015v). Kulleet Bay lies to the north of the MSA. 

Penelakut Tribe has advised that it is exploring shellfish aquaculture opportunities for clam, 

oyster, and geoduck (Penelakut Tribe 2015b).  

Marine Fish 

Information regarding CNA First Nations’ use of marine fish in areas north of the MSA 

(i.e., Roberts Bank and the South Arm of the Fraser River) is described in Section 32.2.4.5 

of the RBT2 EIS. Cowichan Tribes and Penelakut Tribe have advised that they are not 

permitted by DFO to fish for FSC purposes in the Fraser River, so they have “no choice” but 

to fish at Roberts Bank (CNA 2015). Cowichan Tribes current FSC licence allows them to 

harvest all five species of salmon, herring and herring spawn, and all species of groundfish 
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in PFMA Subareas 29-3, 29-6, 29-7, 29-9, and 29-10 (NEB 2015u), north of the MSA. As 

indicated above, the RBT2 Project lies in PFMA 29-7; however, none of the cited PFMAs lie 

within the Fraser River (DFO 2015a). 

The 2015 to 2016 FSC allocation for each salmon species for Cowichan Tribes is 

50,000 sockeye, 200 Chinook, 15,750 chum, 1,500 coho, and 10,000 pink, which may be 

harvested using a range of gear (i.e., gaff, gill net, dip net, purse seine, hook and line, or 

spear); for herring and herring spawn on kelp or boughs, one short ton each, by hand 

picking or jigging, dip net, or rake; and for groundfish, 14,000 pounds, by hook and line or 

trap (NEB 2015u). As of April 29, 2015, the Cowichan River and Koksilah River, adjacent to 

the MSA and where the main community of Cowichan Tribes resides, were closed to salmon 

fishing (NEB 2015u). 

Stz’uminus First Nation has reported that it may fish under an FSC licence for the same 

marine fish species as Cowichan Tribes (NEB 2015v). The PFMAs to which the Stz’uminus 

First Nation’s licence applies were not reported in additional sources reviewed, nor were 

details about allocations or harvesting methods. Details regarding Halalt First Nation and 

Penelakut Tribe FSC licences were also not reported. 

Cowichan Nation Alliance First Nations say they harvest or have harvested a wide range of 

marine fish throughout Canadian waters in the northwestern portion (i.e., primarily 

Segments A and B) of the MSA, as well as in the U.S.A. at Cowlitz Bay on Waldron Island, 

which lies along Boundary Passage (Segment B), and at Point Roberts (Segments A and E) 

(TMX 2014b). Species identified in sources reviewed as harvested in the MSA include, but 

may not be limited to, salmon, herring and herring roe, lingcod and lingcod roe, rock cod, 

red snapper, skate, halibut, flounder, sole, perch, surf smelt, dogfish, and sturgeon 

(TMX 2014b). 

Cowichan Nation Alliance First Nations have explained that fishery openings, when they 

occur, are now short, and that they are not provided a lot of advance notice on the timing of 

openings (NEB 2015v). Halalt First Nation has reported that all five species of salmon were 

historically fished throughout the year (TMX 2014b). Cowichan Tribes have said that herring 

was also fished year-round; however, they have also said that the decline in herring stocks 

has meant that this is no longer possible (TMX 2014b). Despite fish stock declines, 

Stz’uminus First Nation has advised that many members continue to use marine resources 

as a main part of their diet, as well as for cultural and educational purposes (NEB 2015v).  
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As described above, CNA First Nations also participate in commercial fisheries through the 

HFS. Commercial fishing licences held by participating CNA First Nations through the HFS 

include five Salmon Management Area E Gill Net licences, 13 herring gillnet licences, one 

herring seine licence, one rockfish licence, one halibut licence, and up to two sablefish 

quotas. Hul’qumi’num Fisheries Society commercial fisheries for rockfish, halibut, and 

sablefish reportedly take place off the west coast of Vancouver Island. Pacific Fishery 

Management Areas in which HFS commercial herring gill net and seine fishing may occur 

partially overlap the northwestern aspect of the MSA within the Strait of Georgia, while 

Salmon Management Area E Gill Net includes all PFMAs that overlap the MSA 

(DFO 2015a,b).  

Marine Mammals 

Information regarding CNA First Nations’ use of marine mammals in areas north of the 

MSA (i.e., at Roberts Bank) is described in Section 32.2.4.5 of the RBT2 EIS, but does 

not include any descriptions of CNA First Nations’ use of marine mammals specifically within 

the MSA.  

Additional material reviewed indicates that Penelakut Tribe harvested harbour porpoise, 

humpback whale, sea lion, harbour seal, and sea otter at four identified locations within the 

MSA, namely Tumbo Island (immediately east of the outbound shipping lane just before it 

enters Boundary Passage), Galiano Island, Parker Island (west side of Galiano Island), and 

Salt Spring Island (TMX 2014b). Sources reviewed did not identify marine mammal 

harvesting sites within the MSA for other CNA First Nations. 

Marine Birds 

Information regarding CNA First Nations’ current use of marine birds for traditional purposes 

is described in Section 32.2.4.5 of the RBT2 EIS.  

Species of marine birds reportedly harvested by CNA First Nations generally within their 

collective traditional territory, including areas within the MSA (e.g., Long Harbour on Salt 

Spring Island, Galiano Island, Tumbo Island), have been identified as including ducks 

(e.g., canvasback, common merganser, mallard), brant, murres, and grebes (TMX 2014b).  

The hunting of ducks and geese is reportedly a fall activity (TMX 2014b). Ducks have been 

identified as important for ceremonial purposes, used both for food and their feathers 

(TMX 2014b). 
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Terrestrial Resource Use in Marine Areas 

Information regarding CNA First Nations’ use of terrestrial resources in marine areas north 

of the MSA (i.e., Roberts Bank and the South Arm of the Fraser River) is described in 

Section 32.2.4.5 of the RBT2 EIS, but does not include any descriptions of CNA First 

Nations’ use of terrestrial resources in marine areas within the MSA.  

Additional sources reviewed indicate that a range of terrestrial resources in marine areas 

are or have been harvested by CNA member bands throughout their collective traditional 

territory, including locations within the MSA, and at both Canadian and U.S. locations 

(e.g., Belle Chain Islands, Prevost Island, Galiano Island (Montague Harbour, Winstanley 

Point), Parker Island, Salt Spring Island (including Long Harbour, Ganges Harbour), 

Bamberton, Sooke, unidentified location(s) in Washington State) (TMX 2014b). These 

resources include an extensive inventory of plants and trees (i.e., cranberry, blueberry, 

soapberry, strawberry, trailing blackberry, black raspberry, salal, salmonberry, Saskatoon 

berry, common snowberry, red huckleberry, prickly pear cactus, Indian celery, chocolate lily 

or rice root, tiger lily, carrots, wapato, stinging nettle, Devil’s club, camas, wild onion, cow 

parsnip, rattlesnake plantain, bracken fern, licorice fern, cedar, Douglas fir, bigleaf maple, 

Garry oak, red alder, Pacific crab apple, arbutus, trembling aspen, cascara, yellow cedar, 

bitter cherry, wild cherry, black cottonwood, western dock, Pacific dogwood, grand fir, 

common juniper, ironwood, prince’s pine, Pacific willow, and western yew) (TMX 2014b). 

Cowichan Nation Alliance First Nations have said that plant gathering remains important to 

their members, and that all species identified are still vital for food or medicinal purposes 

(TMX 2014b).  

Other terrestrial resources currently or previously harvested by CNA First Nations include 

deer, mink, raccoon, and mountain goat wool (TMX 2014b). A Stz’uminus First Nation 

member reported that mountain goat wool was once harvested in the spring during 

shedding season near Yale (on the Fraser River, upstream of Hope) (NEB 2014w). The wool 

was woven into blankets and other items, as well as exchanged for other goods 

(NEB 2014w). Stz’uminus First Nation has said that they bartered and traded as far down as 

northern California for various items, including a volcanic rock known as obsidian 

(NEB 2014w). The routes taken to the U.S.A. for trade or harvesting purposes were not 

identified in sources reviewed.  
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Other Cultural Practices and Considerations 

Stz’uminus First Nation has highlighted the importance of the continued availability of 

marine and freshwater resources to support community cultural events held throughout the 

summer and winter months (e.g., celebrations at the longhouse, traditional burnings, war 

canoe races, Aboriginal Day) (NEB 2015v), as well as an initiative to reintroduce traditional 

foods to their younger generations through lunch programs (NEB 2015v). Stz’uminus First 

Nation has indicated that continued access to traditional resources to support the lunch 

program and in ceremonies is important for their community health and their cultural 

continuity (NEB 2014w, NEB 2015v). For similar reasons, ceremonial bathing in saltwater 

for medicinal purposes was also identified as important (NEB 2014w). 

Marine Travel Sites 

As reported in Section 32.2.4.5 of the RBT2 EIS, CNA First Nations are in the process of 

rejuvenating their access to the waterways that served as highways for their ancestors, 

working with the currents and tides to travel for FSC harvesting and other purposes.  

Additional sources reviewed have identified travelways used or once used within the MSA by 

Penelakut Tribe and Stz’uminus First Nation (TMX 2014b). In addition to routes in and 

around the southern Gulf Islands, including Galiano Island, Mayne Island, Active Pass, Salt 

Spring Island, and the Strait of Georgia generally, a route from Penelakut Island (outside 

the MSA) to the Lummi Nation community in Washington State, on the east side of the 

Strait of Georgia (in Segment F), via Sansum Narrows and Stuart Channel (in Segment B), 

was also reported (TMX 2014b). Travelways used or once used by Cowichan Tribes and 

Stz’uminus First Nation within the MSA were not identified in additional sources reviewed.  

Cowichan Nation Alliance First Nations have said that Tribal Journeys of their members to 

the U.S.A. have been affected by shipping traffic, and have raised concerns regarding the 

safety of community members while engaged in traditional activities on the water 

(CAN 2015). Penelakut Tribe has also expressed concern with crossing shipping lanes while 

travelling in small fishing vessels (Penelakut 2015a). 

Other Sites of Importance  

Information regarding sites of importance to CNA First Nations north of the MSA 

(i.e., Tl’uqtinus, on the South Arm of the Fraser River) is described in Section 32.2.4.5 of 

the RBT2 EIS.  
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Additional sources reviewed identify several sites of importance to CNA First Nations 

throughout the northwestern part of the MSA, including, but not limited to, historic village 

sites, burial sites, gathering places, ceremonial sites, sacred areas, cultural-spiritual sites 

(e.g., bathing), and recreational places (TMX 2014b, NEB 2014w). 

9.5.4.16 Lake Cowichan First Nation 

Lake Cowichan First Nation’s profile is detailed in Section 32.1.1.8 of the RBT2 EIS.  

As of September 2015, the registered population of Lake Cowichan First Nation was 

20 members, of which 14 live on the Lake Cowichan First Nation reserve (AANDC 2015w, 

Lake Cowichan First Nation 2015).  

Lake Cowichan First Nation is involved in treaty negotiations through the Hul’qumi’num 

Treaty Group (HTG), and shares a Statement of Intent area with the other members of the 

HTG (BC Treaty Commission 2009). The area of overlap between this Statement of Intent 

area and the Marine Shipping Area (MSA) is shown on Figure 9.5-12.  

Marine Resource Use  

Information pertaining to Lyackson First Nation’s Current Use of marine resources, 

terrestrial resource use in marine areas, and other cultural practices and considerations is 

described in Section 32.2.4.6 of the RBT2 EIS. This information largely relates to areas 

to the north of the MSA. The focus of the RBT2 EIS to areas north of the MSA reflects the 

site-specific nature of the studies that were conducted to support that assessment. 

No information specific to Lake Cowichan First Nation’s past, current, or future use of the 

MSA was identified in the RBT2 EIS. 

Lake Cowichan First Nation has stated that their interests straddle the east and west sides 

of Vancouver Island, and that their food fish may come from either the east or west coast, 

in areas where marine shipping traffic occurs (NEB 2014x). They have also stated that, 

while their community is located centrally on Vancouver Island, they have travelled, traded, 

harvested, and had strong direct relations over to the Lower Mainland and to the west coast 

of Vancouver Island (NEB 2014x). 

No additional information regarding Lake Cowichan First Nation’s past, current, or future use 

of the MSA for traditional purposes was identified in sources reviewed; however, Lake 

Cowichan First Nation cautioned that the absence of information does not mean use is not 

occurring or desired in the MSA (Lake Cowichan First Nation 2015). 
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9.5.4.17 Lyackson First Nation 

Lyackson First Nation’s profile is detailed in Section 32.1.1.9 of the RBT2 EIS.  

As of September 2015, the registered population of Lyackson First Nation is 212 members, 

of which 16 live on Lyackson First Nation reserves, with the remainder living either on other 

reserves or off-reserve (AANDC 2015x).  

Lyackson First Nation asserts Aboriginal rights, including title, in relation to Valdes Island 

(Le’eyqsun), its surrounding waters, and submerged lands. They say these rights include 

site-specific traditional uses for cultural, ceremonial, consumptive, and other traditional 

purposes (NEB 2014y), and that these extend to the southeast coast of Vancouver Island in 

and around the Cowichan Valley, along the South Arm of the Fraser River, and throughout 

the Salish Sea (NEB 2015w). A description of Lyackson First Nation’s asserted rights is also 

provided in Section 32.2.4.7 of the RBT2 EIS. 

Lyackson First Nation is involved in treaty negotiations through the Hul’qumi’num Treaty 

Group (HTG), and shares a Statement of Intent area with the other member bands of the 

HTG (BC Treaty Commission 2009). The area of overlap between this Statement of Intent 

area and the Marine Shipping Area (MSA) is shown in Figure 9.5-12. This figure does not 

include Current Use locations mentioned in the following summary that lie outside this 

Statement of Intent area. 

Marine Resource Use  

Information pertaining to Lyackson First Nation’s Current Use of marine resources, 

terrestrial resource use in marine areas, and other cultural practices and considerations is 

described in Section 32.2.4.7 of the RBT2 EIS. This information largely relates to Le’eyqsun, 

the Fraser River, and the portion of the Strait of Georgia that lies between the two locations, 

all of which lie north of the MSA. The focus of the RBT2 EIS to areas north of the MSA 

reflects the site-specific nature of the studies that were conducted to support that 

assessment. Port Metro Vancouver acknowledges the steps Lyackson First Nation has taken 

to provide additional information to address existing gaps, recognising limits on time and 

resources.  

Additional sources indicate that areas within the MSA are or have been used by Lyackson 

First Nation for small craft transportation and subsistence harvesting, including the entire 

eastern shore of Galiano Island, the southern half of which lies within the MSA; the eastern 

end of Active Pass, south through Swanson Channel, taking in the adjacent shorelines of 
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Mayne Island and North Pender Island; and a localised harvesting area in the middle of 

Satellite Channel, at the south end of Salt Spring Island (NEB 2015x). The specific species 

targeted at specific sites within these areas were not identified; however, marine resources 

that are or have been targeted for subsistence in these areas may include, or may have 

included, marine vegetation (seaweed), marine invertebrates (urchins, oysters, octopus), 

marine fish (salmon, lingcod, herring roe), and marine birds (mergansers, cormorants, 

“black ducks” (likely surf scoter)) (NEB 2015x).  

Other areas identified within the MSA that are or have been used for unspecified purposes 

by Lyackson First Nation members reportedly include locations in and adjacent to Canadian 

waters within Boundary Passage, in the vicinity of the international shipping lanes 

(NEB 2015x). These include sites on Tumbo Island, the eastern end of Saturna Island, and 

the southern end of South Pender Island (NEB 2015x). Sites at Sturdies Bay and Montague 

Harbour on Galiano Island, in the waters and along shorelines through Active Pass, in the 

waters of Trincomali Channel, at the north end of Prevost Island, in and around Long 

Harbour on Salt Spring Island, and at Cowichan Bay and the mouth of the Cowichan River 

have also been identified as areas within the MSA that are or have been used for 

unspecified purposes by Lyackson members (NEB 2015x).  

On the east side of the Strait of Georgia, the U.S. portion of the Point Roberts peninsula has 

also been identified as an area used for site-specific purposes (NEB 2015x). Lyackson First 

Nation has also noted more generalised regional use in and around all the southern Gulf 

Islands, as well as in and around the lower Fraser River and estuary, including the north and 

western shores of Boundary Bay. Lyackson First Nation has previously identified their 

transportation routes between Le’eyqsun and the east side of the Strait of Georgia; these 

routes lie north of the MSA; however, they have also said that their travels have taken 

them to the Lummi Nation, based on the west coast of Washington State, within the Strait 

of Georgia (NEB 2015x). No specific route to this area of the MSA was identified in 

sources reviewed.  

Lyackson First Nation has said that their fish are being depleted, and that many other 

marine species in the region that are important to their cultural practices, such as salmon, 

whales, and eulachon, are already in “serious decline” (NEB 2014z, 2015x).  
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Marine Fish and Fish Habitat 

Marine Vegetation 

Lyackson First Nation’s current use of marine vegetation for traditional purposes is 

described in Section 32.2.4.7 of the RBT2 EIS. No information pertaining to Lyackson 

First Nation’s past, current, or future use of marine vegetation for traditional purposes 

within the MSA was reported in the RBT2 EIS.  

As noted in the Marine Resource Use section above, marine vegetation (seaweed) was 

identified in additional source material as among species currently or previously harvested 

for subsistence purposes in the MSA by Lyackson First Nation (NEB 2015x). The potential 

areas within the MSA for this harvest, as identified in the additional source material 

(NEB 2015x), include the eastern margin of Galiano Island, the western end of Active Pass 

through Swanson Channel, and the middle portion of Satellite Channel. 

Marine Invertebrates 

Lyackson First Nation’s current use of marine invertebrates for traditional purposes is 

described in Section 32.2.4.7 of the RBT2 EIS. No information pertaining to Lyackson First 

Nation’s past, current, or future use of marine invertebrates for traditional, non-commercial 

purposes within the MSA was reported in the RBT2 EIS.  

As noted in the Marine Resource Use section above, marine invertebrates (urchins, 

oysters, octopus) were identified in additional sources as among species currently or 

previously harvested for subsistence purposes in the MSA by Lyackson First Nation 

(NEB 2015x). Potential areas within the MSA for this harvest, as identified in the additional 

source material (NEB 2015x), include the eastern margin of Galiano Island, the western end 

of Active Pass through Swanson Channel, and the middle portion of Satellite Channel.  

Section 32.2.4.7 of the RBT2 EIS indicates that Lyackson First Nation currently participates 

in the Hul’qumi’num Fisheries Society (HFS), a commercial fishing business managed by 

general and limited partnerships for the benefit of five current or former members of the 

HTG. Through this society, Lyackson First Nation has reported that it owns two prawn 

licences and one crab licence (Crab Management Area H) (NEB 2015w). Pacific Fishery 

Management Areas (PFMAs) to which Crab Management Area H applies are PFMAs 14, 16 

to 19, and Subarea 29-5; PFMA Subarea 17-1, a portion of 17-2, 18, 19, and a portion of 

29-5 overlap the MSA (DFO 2015a,b).  
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Lyackson First Nation also has access to, on its own and separately of the HFS, a 

commercial licence for red sea urchin (NEB 2015w). The revenues generated by the urchin 

licence are said to help to pay for the community’s annual food fishery (NEB 2015w). PFMAs 

to which red urchin licences apply (in terms of Red Urchin Area S) include all PFMAs that 

overlap the MSA (DFO 2015a,b).  

Marine Fish 

Information regarding Lyackson First Nation’s current use of marine fish for traditional 

purposes is described in Section 32.2.4.7 of the RBT2 EIS. Fishing by the Nation’s members 

is principally undertaken in and around Le’eyqsun, but Lyackson fishers have estimated that 

more than 50% of the Nation’s salmon harvest relies on transit of the Salish Sea between 

Le’eyqsun and the Fraser River (NEB 2015x). Large ship traffic, declines in reliable salmon 

and other fish, “restrictive administrative requirements,” and increasing costs have been 

cited as reasons for some Lyackson families no longer making this trip (NEB 2015x).  

No information pertaining to Lyackson First Nation’s current or future use of marine fish 

within the MSA for traditional, non-commercial purposes was reported in the RBT2 EIS; 

however, both sides of the Point Roberts peninsula, which are within the MSA, were 

reported as previously used for fishing sturgeon, sockeye and pink salmon, halibut, and 

other groundfish (NEB 2015x). Lyackson First Nation Elders have said that, in the past, 

there was an abundance of salmon and other fish in the Point Roberts area, where fish 

would have been previously harvested from tidal weirs, in reef-nets, or by jigging from 

canoes or other small craft (NEB 2015x).  

As noted in the Marine Resource Use section above, marine fish (salmon, lingcod, herring 

roe) were identified in additional sources as among species currently or previously 

harvested for subsistence purposes in the MSA by Lyackson First Nation (NEB 2015x). 

Potential areas within the MSA for this harvest, as identified in the additional source 

material (NEB 2015x), include the eastern margin of Galiano Island, the western end of 

Active Pass through Swanson Channel, and the middle portion of Satellite Channel. 

Commercial fishing licences held by Lyackson First Nation through the HFS currently include 

five Salmon Management Area E Gill Net licences, 13 herring gillnet licences, one herring 

seine licence, one rockfish licence, one halibut licence, and two sablefish quotas 

(approximately 16,000 lbs and 21,500 lbs, respectively) (NEB 2015w). Lyackson First 

Nation has said that the halibut, sablefish, and rockfish are harvested under these 
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commercial licences off the west coast of Vancouver Island (NEB 2015w). PFMAs in which 

commercial herring gill net and seine fishing may take place partially overlap the 

northwestern aspect of the MSA within the Strait of Georgia, while Salmon Management 

Area E Gill Net includes all PFMAs that overlap the MSA (DFO 2015a,b). 

Lyackson First Nation has said that the community wants to see a return to food fish 

distribution levels that resemble the “historical highs” of those levels (NEB 2014z). In the 

past, each household would reportedly receive approximately 200 salmon per year 

(NEB 2014z). Today, Lyackson First Nation says the numbers are much lower, with some 

members receiving no fish (NEB 2014z), but the community as a whole is said to still 

heavily rely on its salmon fisheries for traditional, health, and personal economic purposes 

(NEB 2015w). 

Lyackson First Nation has expressed concerns with the effects of marine shipping-related 

noise on species of ongoing traditional importance, like sturgeon, herring (both resident and 

migratory), and basking shark, and with related effects to marine animals that rely on these 

species (e.g., southern resident killer whales in relation to herring) (LFN 2015).  

Marine Mammals 

Information regarding past use of marine mammals by Lyackson First Nation is described in 

Section 32.2.4.7 of the RBT2 EIS, but does not include any descriptions of Lyackson First 

Nation’s current or future use of marine mammals for traditional purposes within the MSA.  

Marine mammals, such as sea lions, seal, porpoise, sea otter, and whales, including orcas 

and grey whales, have been identified by Lyackson First Nation Elders as species of 

traditional importance for ceremonial and subsistence purposes (NEB 2014z). Of all marine 

mammals, sea lions are said to be of particular importance to Lyackson First Nation, 

spanning all of the Nation’s six primary use categories (i.e., food, medicine, spiritual, 

material, trade, and indicator categories) (NEB 2015w). Whales are reported to hold similar 

importance (NEB 2015w). 

Lyackson First Nation asserts that they and Penelakut Tribe enjoy an exclusive Aboriginal 

right to hunt for seals and sea lions from Porlier Pass (NEB 2015w), north of the MSA 

between Valdes Island and Galiano Island. The Nation reports that they are trying to 

reinvigorate the hunting of seals (NEB 2015w). 
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Lyackson First Nation has raised concerns about current marine vessel traffic on marine 

mammals, including on their prey species (i.e., fish) (LFN 2015).  

Marine Birds 

Lyackson First Nation’s current use of marine birds for traditional purposes is described in 

Section 32.2.4.7 of the RBT2 EIS. No information pertaining to Lyackson First Nation’s past, 

current, or future use of marine birds for traditional purposes within the MSA was reported 

in the RBT2 EIS.  

As noted in the Marine Resource Use section above, marine birds (mergansers, 

cormorants, black ducks (likely surf scoter)) were identified in additional sources as among 

species currently or previously harvested for subsistence purposes in the MSA by Lyackson 

First Nation (NEB 2015x). Potential areas within the MSA for this harvest, as identified in the 

additional source material (NEB 2015x), include the eastern margin of Galiano Island, the 

western end of Active Pass through Swanson Channel, and the middle portion of Satellite 

Channel. 

Terrestrial Resource Use in Marine Areas 

Lyackson First Nation’s current use of terrestrial resources for traditional purposes is 

described in Section 32.2.4.7 of the RBT2 EIS. No information pertaining to Lyackson First 

Nation’s past, current, or future use of terrestrial resources in marine areas within the MSA 

was reported in the RBT2 EIS or in additional sources reviewed.  

Other Cultural Practices and Considerations 

Lyackson First Nation members say that an undisturbed sense of place, privacy, and quiet 

enjoyment are essential to their cultural and sacred practices, including salt water ritual 

bathing (kw’aythut) (NEB 2015x). Elders have said that specific practices and oral traditions 

are dependent on unimpaired visibility of the night sky (NEB 2015x). Lyackson First Nation 

is of the view that they have already been impacted by noise and vibration from ship traffic, 

and that they can already see lighting from large ships passing through the Strait of Georgia 

and anchored near Chemainus (NEB 2015x), outside the MSA, where a large majority of 

their members currently reside (NEB 2014y).  

Lyackson First Nation has indicated that they are currently committing resources to 

reinvigorating many of their traditional practices and each year, Lyackson holds a cultural 

event on Le’eyqsun Island. Reinvigorating hunting and fishing practices has been identified 
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as a priority by Lyackson First Nation.  Members have expressed concerns with any effects 

of marine shipping that may interfere with the transfer of this knowledge and on their ability 

to achieve this objective (LFN 2015). 

Marine Travel Sites 

Lyackson First Nation’s use of travelways are described in Section 32.2.4.7 of the RBT2 EIS. 

No information pertaining to Lyackson First Nation’s cultural practices and travelways within 

the MSA was reported in the RBT2 EIS. 

As noted in the Marine Resource Use section above, small craft transportation areas 

within the MSA were identified in additional source material as currently or previously used 

by Lyackson First Nation (NEB 2015x), including the eastern margin of Galiano Island and 

the western end of Active Pass through to Swanson Channel.  

Lyackson First Nation members say they have long used marine travelways—their 

“highways”—around the Salish Sea to access locations for sustenance, cultural, and 

economic purposes (NEB 2014z, 2015a). In the past, Lyackson First Nation members 

reportedly travelled up the Fraser River as far as Yale (NEB 2014z). Along this route, the 

Lyackson First Nation were reportedly regarded as a “regional military and trade force” (LFN 

2015). Lyackson First Nation members say they also travelled all the way down the 

Washington State coast as far as Oregon to trade seafood and other food resources (NEB 

2014z). While Lyackson First Nation has identified past and present routes across the Strait 

of Georgia between Le’eyqsun and the Fraser River, and within the Strait of Georgia along 

the eastern margin of the Lower Mainland (NEB 2015x), the routes formerly taken to the 

U.S.A. were not identified in sources reviewed.  

Other Sites of Importance 

Information regarding sites of importance to Lyackson First Nation is described in Section 

32.2.4.7 of the RBT2 EIS. Central among these important sites is Le’eyqsun, considered the 

homeland of Lyackson people; Tl’uqtinus, on the South Arm of the Fraser River, was also 

identified as a site of continuing relevance for the Nation. Within the MSA, Section 32.2.4.7 

of the RBT2 EIS indicates that Lyackson reported establishing fish processing and camp 

sites on both side of the Point Roberts peninsula. No other information pertaining to 

Lyackson First Nation’s sites of importance within the MSA was reported in the RBT2 EIS. 
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Additional sources reviewed indicate that Lyackson First Nation has said that they had two 

village sites at the Cowichan River delta, adjacent to the MSA (NEB 2014z). Lyackson First 

Nation has also raised concerns that sites of importance on the Gulf Islands are being 

continuously impacted by erosion from ship wake (LFN 2015). 

Lyackson First Nation also said there is an important connection between geographic 

locations (e.g., through the southern Gulf Islands into the U.S.A.) and individual’s names, 

and recounted a story of a Lyackson Elder whose name had come from Lummi, on the U.S. 

mainland adjacent to the east side of the MSA (Segment F). 

9.5.4.18 Métis Nation British Columbia 

Métis Nation British Columbia’s (MNBC) profile is detailed in Section 32.1.1.11 of the 

RBT2 EIS.  

Six Métis Charter Communities based on the Lower Mainland were identified in 

Section 32.1.1.11 of the RBT2 EIS:  

 Chilliwack Métis Association; 

 Fraser Valley Métis Association; 

 Golden Ears Métis Society; 

 Waceya Métis Society; 

 North Fraser Métis Association; and 

 Nova Métis Heritage Association.  

There are an additional six Métis Nation Chartered Communities based on Vancouver Island:  

Cowichan Valley Métis Association, located in Duncan, B.C.; 

Mid-Island Métis Nation Association, located in Nanaimo, B.C.; 

North Island Métis Association, located in Campbell River, B.C.; 

Alberni Clayoquot Métis Association, located in Port Alberni, B.C.; 

MIKI’SIW Métis Association, located in Comox, B.C.; and 

The Métis Nation of Greater Victoria Association, located in Victoria, B.C. 

The MNBC provided a traditional use report for the RBT2 Project (MNBC 2014). Areas of 

Métis use identified in that report include areas in the northern portions of the MSA. 

A map of the MSA is shown in Figure 1-1 Marine Shipping Area; however, the 

spatial relationship of areas of Métis use to the MSA, as described in the RBT2 Project 

report, is not provided.  
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Métis Nation British Columbia have advised PMV that Métis ideas of territory are expansive 

and generally not exclusive, and that because they are highly mobile, they exercise their 

Aboriginal rights in the entire shipping area, in the greater Victoria, B.C. area, up Vancouver 

Island, on the Gulf Islands, in the Lower Mainland, and throughout B.C. (MNBC 2015a). 

They have also said that Métis believe they have both a right and an obligation to be good 

stewards of the land, air, and waters for future generations (MNBC 2015a).  

Marine Resource Use 

Métis Nation of Greater Victoria, as reported to MNBC, has said that Métis people have had 

a historic presence in the Greater Victoria area since at least the early 1800s with the 

marine fur trade, and that many of the earliest migrants to Victoria were Métis 

(MNBC 2015a). 

The Métis Nation of Greater Victoria has reported to MNBC that Métis people in the Greater 

Victoria area harvest in many forms, including fishing, hunting, and gathering of plants and 

fungi, for food, medicine, crafts, and ceremonial purposes (MNBC 2015a). Métis people also 

reportedly conduct youth wilderness training trips and spiritual ceremonies on the land and 

visit historic Métis gravesites in the area (MNBC 2015a).  

Representatives of the MNBC have advised PMV that existing information on Métis use, 

except for the brief summary above, is not available for areas west of the southern Gulf 

Islands (MNBC 2015b). The following sections therefore describe information provided by 

the MNBC in their traditional use report for the RBT2 EIS that pertain to the MSA, where 

applicable.  

Marine Fish and Fish Habitat 

Marine Vegetation 

No specific information regarding Métis current use of marine vegetation for traditional 

purposes within the MSA was identified in sources reviewed. 

Marine Invertebrates 

Métis Nation British Columbia’s current use of marine invertebrates for traditional purposes 

is described in Section 32.2.4.8 of the RBT2 EIS. Within the MSA, Métis harvest marine 

invertebrates in the southern Gulf Islands, including on the northeastern coast of Salt 

Spring Island, at points along the western shore of Galiano Island, between Galiano and 

Mayne Island in Active Pass, and around Prevost Island, western Saturna Island, and North 
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and South Pender islands (MNBC 2014). The principal marine invertebrate species harvested 

at these locations is crab (MNBC 2014). Other marine invertebrates of importance to Métis 

harvesters include prawns, clams, oysters, sea cucumber, and sea urchin (MNBC 2014).  

Marine Fish 

Métis Nation British Columbia’s current use of marine fish for traditional purposes is 

described in Section 32.2.4.8 of the RBT2 EIS. Within the MSA, fishing locations reportedly 

include the eastern margins of Galiano Island, Mayne Island, and Saturna Island, the 

southwestern aspect of Pender Island, and within Samsun Narrows (between Vancouver 

Island and Salt Spring Island) (MNBC 2014). Salmon is taken at these locations, with 

lingcod targeted along the western side of the Strait of Georgia (MNBC 2014).  

Marine Mammals 

As described in Section 32.2.4.8 of the RBT2 EIS, marine mammals (mostly seals) were 

once harvested by Métis but not eaten. No additional information on Métis use of marine 

mammals for traditional purposes was identified in sources reviewed.  

Marine Birds 

Métis Nation British Columbia’s current use of marine birds for traditional purposes is 

described in Section 32.2.4.8 of the RBT2 EIS. Ducks are the main bird species targeted by 

Métis, and within the MSA are harvested on the eastern shore of Galiano Island 

(MNBC 2014). 

The Métis Nation of Greater Victoria has advised that Métis people have a federal statutory 

right to hunt migratory birds (MNBC 2015a). 

Terrestrial Resource Use in Marine Areas 

Métis Nation British Columbia’s current use of terrestrial resources for traditional purposes is 

described in Section 32.2.4.8 of the RBT2 EIS. Deer harvesting sites were approximately 

10 times as numerous as harvesting sites for other species hunted by Métis members in the 

MSA and surrounding regions (MNBC 2014). Specific sites identified within the MSA include 

Galiano Island, Mayne Island, and Saturna Island (MNBC 2014).  

Other terrestrial resources harvested within the MSA reportedly include firewood and 

unspecified plants (MNBC 2014). Reported sites were limited to Galiano Island 

(MNBC 2014). 
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Other Cultural Practices and Considerations 

Marine Travel Sites 

As reported in Section 32.2.4.8 of the RBT2 EIS, Métis gathering places are said to be 

important for solidifying, maintaining, and developing Métis kinship networks (MNBC 2014). 

These gathering places are generally associated with overnight sites, as Métis reportedly 

meet at these gathering places on a semi-regular basis to pursue collective harvesting 

activities or for cultural or spiritual purposes (MNBC 2014). Overnight sites include the use 

of cabins, tents, boats, or other structures or means of transportation on overnight 

harvesting trips. These sites are present within or near the MSA on Galiano Island, Mayne 

Island, Saturna Island, South Pender Island, Salt Spring Island, Cowichan Bay, and Crofton 

(MNBC 2014).  

Other Sites of Importance  

Reported sites of importance to Métis are described in Section 32.2.4.8 of the RBT2 EIS. 

These may include, but are not limited to, birth, death, and burial sites, settlements, 

gathering places (including overnight sites, discussed above), and protection sites.  

One burial site appears to be within the MSA, in the middle of the strait at the northern 

extent of Segment A (MNBC 2014).  

9.5.5 Potential Interactions and Effects on Current Use 

This section considers the interactions and potential effects of marine shipping associated 

with the Project on Current Use, including those related to intangible cultural heritage 

(see Section 9.4 Archaeological and Heritage Resources for a discussion of potential 

effects on tangible or physical cultural heritage, including any structure, site, or thing of 

historical, archaeological, paleontological, or architectural significance). Potential effects 

associated with identified interactions between RBT2-associated shipping activity and 

Current Use are presented in Table 9.5-35. Potential effect ratings and a preliminary 

evaluation of the potential effects on Current Use associated with these interactions is also 

provided, to focus the assessment on those interactions of greatest importance. Those 

potential effects anticipated to be negligible are described in Section 9.5.5.1, and are not 

carried forward in the assessment. All non-negligible potential adverse effects are described 

in Section 9.5.5.2. As noted previously, potential changes to Current Use from accidents or 

malfunctions are described in Section 10.5.13. 
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For a review of concerns raised by Aboriginal groups in consultation with PMV related to 

marine shipping associated with the Project, see Section 5.0 Aboriginal Groups 

Engagement and Consultation. 

Table 9.5-35 Current Use and Marine Shipping Activity Interactions  

Activity/ 

Event 

Interaction  

(Y/N) 
Potential Effect Description and Rationale 

Vessel Transit Y 

Based on information presented in Section 9.5.4, and informed 

by IC and VC assessments linked to Current Use, the effect of 
Project-associated vessel transit is rated as: 

 negligible on Current Use by Aboriginal groups with respect 

to: 

 Change in access to preferred Current Use locations as a 
result of Project-associated ship wake 

 Change in availability of preferred Current Use resources  

 Change in quality of preferred Current Use resources 

 Change in quality of Current Use experience (except as 
specified below) 

 minor on Current Use by Aboriginal groups with respect to: 

 Change in access to preferred Current Use locations as a 
result of Project-associated increases in ship pass bys 

 Change in quality of Current Use experience associated 
with the above 

9.5.5.1 Negligible Effects of Vessel Transit on Current Use 

Negligible potential effects are those effects before mitigation that are so small that they are 

not detectable or measureable and are therefore not anticipated to affect Current Use. This 

section presents the rationale used to determine negligible effects from Project-associated 

vessel transit within the MSA on access to Current Use locations, the availability and quality 

of Current Use Resources, and the quality of Current Use experience.  

Access to Preferred Current Use Locations 

As reviewed in Section 9.5.4, Current Use locations for harvesting and other cultural 

practices were reported by Aboriginal groups throughout the MSA, and include travel ways 

that lie in proximity to, or cross, international shipping lanes.  

Aboriginal Perspectives on Existing Interactions 

Aboriginal groups reported interactions between existing shipping vessel transit and Current 

Use locations, including marine harvesting areas and travel ways.  
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For example, Pauquachin First Nation indicated that existing vessel traffic within the MSA 

factors into route planning for harvesting on the eastern side of the Strait of Georgia at 

Point Roberts, which they access via Active Pass (Segment A).  

Tseycum First Nation report that Fraser River sockeye salmon migrate to and from the 

ocean through Swanson Channel (Segment B) and along the shipping lanes, and these 

locations are therefore where a lot of their fishing for sockeye occurs. 

Pacheedaht First Nation reported that existing shipping traffic in international shipping lanes 

is interfering with their harvesting activities at Swiftsure Bank, at the western end of the 

MSA (Segment D), where they say they have had to pull up anchor or cut anchor lines to 

get out of the way of a passing ship (Pacheedhat have said that they must be anchored 

while fishing because of the natural wave environment at Swiftsure Bank). In foggy 

conditions, these ships are reportedly not visible until they are “right on top of you.” Some 

Pacheedaht First Nation members say they are now using charter boats to pursue 

harvesting in the area, as they report these boats are equipped with radar or are otherwise 

better prepared than community boats to avoid interactions with approaching ships. They 

have also said their concern with safety while engaged in fishing in this area has meant that 

they are no longer taking their children out with them, thereby affecting cultural 

transmission. Pacheedaht say that these changes resulted from Transport Canada moving 

Buoy J and the inbound and outbound shipping lanes northward in 2005, such that the ships 

in the outbound lane now transit directly through an exclusive Aboriginal FSC fin-fishing 

area (i.e., an area closed to commercial and recreational fin-fishing) at Swiftsure 

Bank (Figure 9.5-7). Pacheedaht First Nation says that they share this exclusive area 

with Ditidaht First Nation and the Makah Tribe (based at Neah Bay, Washington State). 

This area also overlaps a small portion of the Barkley Sound Domestic Fishing Area, a 

treaty-protected fishing area under the Maa-nulth First Nations Final Agreement. 

Pacheedaht First Nation reports that the shipping lanes were moved north to avoid a newly 

created marine protected area for use by U.S. tribal groups.  

Cowichan Nation Alliance (CNA) First Nations have said that shipping traffic has affected 

their Tribal Journeys, which involve canoes transiting to and from the U.S. over traditional 

travel routes within the MSA, for important social and ceremonial purposes. Other Aboriginal 

groups (e.g., Scia’new First Nation, T’Sou-ke Nation) reported participating in Tribal 

Journeys in the MSA.  
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Semiahmoo First Nation has said that increased ocean traffic has combined cumulatively 

with other changes to limit areas where they may still harvest resources, and that this lack 

of access to traditional marine harvesting locations has resulted in high levels of chronic 

health issues among community members. 

While itself not an existing shipping-related effect, Beecher Bay Indian Band (Scia’new First 

Nation) has said that increasing water temperatures are driving fish (and hence fishers) into 

the deeper, cooler waters of the shipping lanes, which could lead to increased interactions 

between shipping and Current Use as a result.  

Relevant Shipping Activity and IC and VC Assessment Considerations 

As reported in Section 4.0 Activity Description, the RBT2 Project is anticipated to 

generate 260 container ship calls per year when the terminal reaches its design capacity, 

expected between 2025 and 2030. This will result in 520 RBT2 Project-associated container 

ship movements per year (one call equals two movements – one inbound and one 

outbound), or on average approximately 1.5 ship movements per day (or two ship 

movements every three days) during the 358 operating days per year. This shipping activity 

will result in an 9% (Segment D) to 12% (Segment B) increase over the total existing cargo 

and container ship traffic through Segments A through Segment D of the MSA by 2030, 

representing 2.05% to 4.29% of all vessel traffic (see Table 4-7 and Figure 4-3).  

Project-associated container shipping in the MSA has two potential pathways for an effect 

on access to preferred Current Use locations: 1) Project-associated vessel transit activities 

in established shipping lanes may temporarily displace Current Use occurring within or 

crossing those shipping lanes within the MSA; and 2) ship-generated wake from this 

additional shipping traffic may also affect access to and use of locations by Aboriginal 

groups for traditional purposes.  

As described in Section 9.2 Marine Commercial Use and Section 9.3 Outdoor 

Recreation, under the Collision Regulations of the Canada Shipping Act, 2001, vessels of 

less than 20 m in length or vessels engaged in fishing are not to impede the passage of a 

power-driven vessel travelling within a shipping lane, but if a vessel under 20 m does 

impede transit of a larger vessel using a shipping lane, the larger vessel is expected to take 

action to avoid a collision. These Collision Regulations will also apply to Project-associated 

shipping traffic. Where Project-associated shipping and Current Use activities overlap in 

time and space, Project-associated shipping would therefore be expected to temporarily 
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displace Current Use occurring within shipping lanes of the MSA, in much the same way as 

existing shipping might currently displace Current Use activities in these areas. If Current 

Use activities were occurring every time a ship passed by, the frequency of this temporary 

displacement could conceivably increase by 9% (Segment D) to 12% (Segment B), which is 

the anticipated increase of Project-associated vessel traffic within the MSA by 2030 over 

existing cargo and container vessel movements; however, Current Use activities are not 

likely to overlap with every ship movement. In addition, 44% of Project-associated vessel 

movements are expected to occur at night (see Section 7.5 Light), when Current Use 

activities on the water would be expected to be generally lower than during the day. The 

precise number of occasions for potential overlap between Current Use activities and 

Project-associated vessel transit is difficult to measure quantitatively. Based on the 

foregoing, however, it would be expected to be smaller than the measurable increase in 

shipping activity within the MSA associated with RBT2, but by an unknown factor. A 

negligible to measurable incremental change in access to preferred Current Use locations 

over existing conditions could therefore result from Project-associated increases in shipping 

traffic that cause temporary displacement of Current Use activities. Taking a precautionary 

approach, this potential incremental change in access is assessed as a potentially detectable 

or measurable effect on Current Use activities in Section 9.5.5.2 below.  

As reported in Section 9.2 Marine Commercial Use and Section 9.3 Outdoor 

Recreation (based on the findings of Section 7.2 Wave Environment), ship wake from 

Project-associated vessels is not expected to be distinguishable from existing wave action 

on vessels engaged in commercial or recreational activities except in calm 

conditions (i.e., when wave heights are below 10 cm), given that ship-related wake is within 

the wave-height spectrum of wind-generated waves. In Segment B of the MSA, the only 

segment in which shorelines fall within the potential zone of influence of wake-generated 

waves (or those waves potentially greater than 10 cm in height when they reach the 

shoreline), calm conditions are experienced 40%, 46%, and 25% of the time in Zone 1, 2, 

and 3 of that segment, respectively (see Section 7.2 Wave Environment and Figure 7.2-

1). Ship wake waves are therefore expected to be exceeded in these zones by natural 

waves 60%, 54%, and 75% of the time, respectively. In calm conditions, waves may be 

more readily identifiable as generated by passing ships as opposed to wind during Current 

Use activities that coincide with ship pass bys, and the ability to make this distinction may 

increase in calm conditions by the same factor that Project-associated shipping is expected 

to increase shipping traffic within the MSA (i.e., by 9% (Segment D) to 12% (Segment B)); 

however, waves from vessel wake generally dissipate to a height of less than 25 cm in most 
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areas of the MSA by 50 m from the point of origin (except near Discovery Island in Segment 

B, where wake waves are not expected to dissipate to a height of less than 25 cm until 

approximately 1.25 km away from the point of origin). As a result, Current Use activities 

that would be expected to experience wake wave heights of above 10 cm in calm conditions 

would be taking place within or very near the shipping lanes (i.e., in open water); however, 

since ship-related wave heights are expected to be within the spectrum of wind-generated 

waves (i.e., smaller than 10 cm) for a larger percentage of the time, and since Current 

Use activities would not be expected to always occur during calm conditions, wake from 

Project-associated vessel traffic is not expected to result in a measurable change in access 

to preferred Current Use locations, either in open water or along the shorelines within 

the MSA.  

Summary of Negligible Effect on Access to Preferred Current Use Locations 

As described above, interactions between existing shipping vessel traffic and the ability to 

access Current Use locations have been identified by Aboriginal groups, including use of 

marine harvesting areas and travel ways within the MSA. These interactions are reportedly 

affecting the objectives of or means by which Current Use is exercised (e.g., interfering 

with the acquisition of traditional foods and transmission of knowledge). As described in 

Section 9.5.4, Aboriginal groups have also said that the ability to access traditional use 

locations has been affected over time by, among other factors, the creation of the 

international border, land alienation, reserve creation, resource development, government 

policies and regulations (e.g., harvesting closures, restrictions on harvesting methods and 

gear), and increased competition from non-Aboriginal harvesters. 

Based on the above, there are pre-existing effects on the ability to access traditional use 

locations in the MSA as a result of other projects and activities that have already been 

carried out. Existing shipping traffic in established shipping lanes has been identified as a 

contributing factor to these effects by some groups, and in some cases vessel transit has 

reportedly resulted in substantial adjustments to the way a particularly important Current 

Use location is accessed (i.e., Ditidaht First Nation and Pacheedaht First Nation’s access to 

Swiftsure Bank). Project-associated vessel movements have the potential to interact with 

access to Current Use locations through temporary displacement and ship wake. An 

incremental increase of approximately 1.5 ship movements per day (or three movements 

every two days) to the existing shipping volume along established shipping lanes is not 

expected to contribute measurably to existing effects on the ability to access locations 

currently used by Aboriginal groups for traditional purposes as a result of ship-generated 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-131  

wake. The effect of Project-associated vessel wake on the ability to access Current Use 

locations is therefore considered negligible. See Section 9.5.5.2 for further discussion of a 

potentially detectable or measurable effect of Project-associated vessel transit on access to 

preferred Current Use locations due to temporary displacement.  

Availability of Preferred Current Use Resources 

Marine Fish and Fish Habitat 

Marine resources considered in Section 8.1 Marine Fish and Fish Habitat include marine 

vegetation, marine invertebrates, and marine fish. As reviewed in Section 9.5.4, marine 

vegetation, marine invertebrates, and marine fish were reported as currently used by 

Aboriginal groups for traditional purposes within the MSA.  

Aboriginal groups reported specific interactions between existing shipping vessel transit and 

the availability of marine vegetation, marine invertebrates, and marine fish currently used 

by Aboriginal groups for traditional purposes. 

For example, Tsawout First Nation indicated that ships and ship wake are believed to be 

affecting eelgrass, which is important habitat for marine species of ongoing traditional 

importance (e.g., crab, fish). Lyackson First Nation has expressed concerns about the 

effects of marine-shipping-related noise on species of ongoing traditional importance, such 

as sturgeon, herring, and basking shark. Tseycum First Nation has said that the shoreline on 

the southeast aspect of Sidney Island (fronting the shipping lanes in Haro Strait), which is 

reportedly good crab habitat, is being lost to erosion at the rate of one foot per year.  

In addition to existing interactions reported by Aboriginal groups between ship traffic and 

resources relied upon for Current Use, Aboriginal groups have reported that declines in 

formerly abundant marine resources over time as a result of industrial, hydroelectric, and 

agricultural development, commercial and recreational overharvesting, and pollution have 

also already affected the availability of marine vegetation, marine invertebrates, and marine 

fish for Current Use.  

While there may be an existing cumulative effect from other projects and activities that 

have been carried out, including existing shipping activity, on the availability of marine 

vegetation, marine invertebrate, and marine fish resources currently used by Aboriginal 

groups for traditional purposes, Section 8.1 Marine Fish and Fish Habitat does not 

predict measurable incremental effects on marine fish and fish habitat or productivity 
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(understood to include marine vegetation, marine invertebrates, and marine fish) as a result 

of routine Project-associated vessel transit activities (ship wake and underwater noise were 

specifically examined for potential effects). RBT2-associated vessel transit is therefore not 

expected to have a measurable effect on the availability of marine vegetation, marine 

invertebrates, or marine fish for Current Use, and is therefore not expected to contribute 

incrementally to the existing cumulative effects on availability of these marine resources for 

Current Use. 

Marine Mammals 

Representative marine mammal species assessed in Section 8.2 Marine Mammals include 

southern resident killer whale (orca), humpback whale, and Steller sea lion. As reviewed in 

Section 9.5.4, marine mammals were reported as currently used by Aboriginal groups for 

traditional purposes within the MSA. Species identified as presently hunted include seals, 

sea lions, and porpoise; however, for the majority of Aboriginal groups, marine mammal 

hunting was reported as a past activity. The range of marine mammal species identified as 

hunted in the past, and for a range of purposes (i.e., food, medicine, spiritual, material, and 

trade), includes seals (harbour seal, hair seal, northern fur seal), sea lions, whales 

(humpback, grey, right, and orca), porpoise, and sea otter. While most Aboriginal groups 

indicated that whales were once hunted, orcas were not hunted often and, like other 

whales, have not been hunted in quite some time. Pacheedaht First Nation and Ditidaht First 

Nation both expressed the centrality of whaling to their cultural identity, along with a desire 

to resume the practice, which Pacheedaht First Nation reported has not occurred in the area 

for about 100 years.  

Whales, and particularly orca, were identified by Aboriginal groups as having ongoing 

cultural importance, figuring centrally in oral histories and traditions and providing a sense 

of place and well-being. Whales and other marine mammals are also seen as indicators of 

marine ecological health. Malahat Nation reported that whale viewing at sites within the 

MSA (western aspect of Segment B) was a current cultural practice.  

For example, Tsartlip First Nation and Pauquachin First Nation noted that fewer and fewer 

orcas are coming back to local waters. Beecher Bay Indian Band (Scia’new First Nation) 

reported that orcas used to come to Becher Bay (eastern end of Segment D) by the 

hundreds, but that the animals have not returned in recent years.  
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Aboriginal groups also expressed concerns regarding interactions between existing shipping 

vessel transit and marine mammals. Lyackson First Nation expressed concern about the 

effects of underwater noise on marine mammal prey species (e.g., herring). For example, 

Tseycum First Nation expressed concern that vibrations from ships are an issue for SRKW. 

Effects of shipping activities on the use of marine mammals for traditional purposes by 

Aboriginal groups would only be expected if these activities resulted in population-level 

effects on marine mammals, thereby affecting, in turn, their availability for harvesting, 

viewing, or other cultural reasons. 

As reported in Section 8.2 Marine Mammals, the increase of approximately 1.5 Project-

associated ship movements per day to the existing vessel traffic volume is not predicted to 

contribute levels of underwater noise that would measurably adversely affect marine 

mammal prey. Further, atmospheric noise, air pollution, and vessel wake from Project-

related shipping is expected to have a negligible effect on marine mammals. Accordingly, an 

effect on the use of marine mammals by Aboriginal groups for traditional purposes as a 

result of Project-associated vessel transit is not expected based on these environmental 

factors. 

For humpback whales and Steller sea lions, Section 8.2 Marine Mammals indicates that 

changes in underwater noise from Project-associated vessel transit are expected to 

generate a residual adverse effect on these marine mammals, but this effect, while likely to 

occur, is not expected to affect their population survival or recovery. Similarly, vessel 

strikes from Project-associated shipping, if they were to occur, would be expected to 

generate a residual adverse effect on humpback whales and Steller sea lions; however, the 

effect, while likely to occur, is not expected to affect population survival or recovery 

of either of these species. An effect on Current Use activities related to the availability 

of humpback whales and Steller sea lions is therefore not expected as a result of Project-

associated vessel transit. 

For SRKW, Section 8.2 Marine Mammals indicates that changes in underwater noise from 

Project-associated shipping are expected to generate a residual adverse effect on these 

marine mammals, but this effect, while theoretically measurable and likely to occur, is very 

small. This residual effect would therefore not be expected on its own to affect SRKW 

population survival or recovery (i.e., the residual effect of the Project alone would be not 

significant); however, there is an existing cumulative effect on SRKW that is significant. Past 

and present use associated with SRKW for traditional purposes would therefore be 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 9.5-134  

considered already affected by this existing cumulative effect on SRKW. The residual effect 

due to Project-associated shipping on SRKW, because it is very small, would not be 

expected to further affect current or desired future use associated with SRKW for traditional 

purposes. An effect on Current Use activities related to the availability of SRKW is therefore 

not expected as a result of Project-associated vessel transit.  

Vessel strikes from Project-associated shipping on SRKW are considered unlikely. If they 

were to occur, the effect would not be expected to affect population survival or recovery. An 

effect on Current Use activities related to the availability of SRKW is therefore not expected 

as a result of Project-associated vessel strikes.  

While cumulative effects on use of marine mammals for traditional purposes, including 

interactions with existing shipping activity, have been reported by Aboriginal groups, RBT2-

associated vessel transit is not expected to have a measurable incremental effect on Current 

Use activities associated with the availability of marine mammals based on changes in prey 

availability, atmospheric and underwater noise, air pollution, or vessel wake, or as a result 

of injury or mortality from vessel strikes. The effect of a change in the availability of marine 

mammals for Current Use activities is therefore considered negligible based on these 

environmental considerations and is not considered further in the assessment.  

Marine Birds 

As described in Section 9.5.4, Current Use of marine birds was reported by Aboriginal 

groups throughout the MSA. While Aboriginal groups did not report any specific interactions 

between existing shipping vessel transit and the availability of these Current Use resources, 

Aboriginal groups have reported declines in bird species in the MSA over time, including 

species of importance like “black duck” (i.e., surf scoter), which are considered sacred and 

preferred for ceremonial use (as reported by, for example, Tsawout First Nation, Beecher 

Bay Indian Band (Scia’new First Nation), and Ditidaht First Nation). These species and other 

birds (e.g., other ducks, brant geese, loons) are said be harder to find (as reported by, for 

example, Tsawout First Nation, Pauquachin First Nation, Ditidaht First Nation, Beecher Bay 

Indian Band (Scia’new First Nation), Esquimalt Nation, T’Sou-ke Nation, and Semiahmoo 

First Nation) or otherwise no longer harvested, like swans (as reported by Pacheedaht 

First Nation). Tseycum First Nation and Pacheedaht First Nation attributed the decline in 

formerly abundant bird populations to pollution (see Quality of Current Use Resources 

section, below). 
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The perception of some Aboriginal groups is that there is an existing cumulative effect on 

the availability of marine birds for Current Use due to declining populations; however, as 

reported in Section 8.3 Marine Birds, vessel wake, atmospheric and underwater noise, 

and visual disturbance from Project-associated shipping traffic in transit are expected to 

have negligible effects on marine birds. A loss of marine bird productivity could result from 

collisions with Project-associated shipping traffic; however, there are no known reports of 

bird collisions with existing shipping traffic in the MSA, and any loss of productivity as a 

result of collisions with RBT2-related vessel transit would not be expected to affect marine 

birds at the population level. For preferred Current Use species like surf scoter, which prefer 

nearshore habitats within 1.5 km from shore, the risk is considered particularly low for an 

encounter with a container vessel in transit, as the majority of the shipping lanes within the 

MSA (i.e., 96.3%) are outside this range. These species are also not active at night, when 

the collision risk is higher. Since Project-associated vessel transit is considered unlikely to 

measurably affect marine bird populations, the effect of RBT2-associated vessel transit on 

the availability of marine birds for Current Use is considered negligible, and RBT2-associated 

vessel transit is not expected to contribute to existing cumulative effects on marine 

bird availability.  

Quality of Preferred Current Use Resources 

As described in Section 9.5.4, Aboriginal groups have expressed concern over the existing 

quality of Current Use resources, meaning the real or perceived quality of those resources.  

Aboriginal groups have reported that pollution has left many resources contaminated and 

unfit for consumption. Industrial expansion, agricultural run-off, and plastic debris in the 

ocean were cited as causes of pollution.  

Shellfish are most often cited as polluted. Several intertidal areas throughout the MSA are 

subject to shellfish harvesting restrictions or closures, affecting all Aboriginal groups 

identified in section 17.5 of the Updated Guidelines. Semiahmoo First Nation has expressed 

desire for a depuration plant for shellfish to allow for harvesting and consumption of these 

resources taken from Boundary Bay (Segment E), where the Semiahmoo First Nation 

community is located. Esquimalt Nation reported that they can still harvest clams, one of 

their most important marine food sources, from some of their traditional locations if they 

take them to the depuration plant at Cooper’s Cove in the Sooke Basin; however, resources 

within Esquimalt Harbour (Segment B), at the heart of Esquimalt Nation’s territory, are 

effectively closed to harvesting or subject to weekly consumption limits because of existing 

contamination levels. 
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Other resources besides shellfish have been identified by Aboriginal groups as contaminated 

or diseased. For example, Esquimalt Nation has said that marine plants are no longer 

collected due to contamination concerns. Tseycum First Nation noted that there is “black 

stuff,” possibly a fungus, appearing on fish, including wild salmon, resembling a “cancer.” 

T’Sou-ke Nation has said that mercury contamination in seals has led to the avoidance of 

the animals as a food source. Tsawout First Nation reported that seagull eggs are no longer 

consumed because the birds have been observed eating garbage.  

Pauquachin First Nation reported that sanitary restrictions or closures, as well as avoidance 

of other areas because of suspected contamination, has resulted in loss of access to 

preferred locations and a reduction in areas within the MSA where they can still harvest 

safely. T’Sou-ke Nation, Esquimalt Nation, and CNA First Nations have said that this loss of 

access often means that they must travel farther out from shore or from their home 

communities to obtain healthy resources, where alternate locations are available and where 

they have the means. Beecher Bay Indian Band (Scia’new First Nation) reported having to 

trade with other Aboriginal groups for marine resources to offset the lack of quality of these 

resources at traditional locations. Semiahmoo First Nation has said that over 50 years of 

industrial expansion (and contamination associated with that expansion) has led to their 

members not being able to practice traditional harvesting in their preferred area of 

Boundary Bay, and that this has led to loss of knowledge about harvesting methods.  

As described in Section 7.3 Marine Water Quality, compliance with pollution prevention 

provisions of the Canada Shipping Act, 2001 and MARPOL by Project-associated marine 

vessels will prevent harmful changes in marine water quality by vessels during marine 

transportation operations (e.g., from discharges within the MSA of bilge water or ballast 

water). A change in marine water quality is therefore not anticipated as a result of Project-

associated vessel transit activities.  

Section 9.1 Human Health indicates that existing levels of contaminants in edible marine 

resources within the MSA are below thresholds of concern for human health (despite 

existing sanitary closures). Since only low incremental emissions of contaminants of 

potential concern and particulate matter are expected from Project-associated shipping 

(based on Section 7.1 Air Quality), the uptake of contaminants in shellfish and finfish 

from an increase in marine shipping associated with the Project is expected to be negligible. 

Accordingly, adverse health effects from human consumption of these resources are not 

expected as a result of an increase in marine shipping associated with the Project. 
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Given that Project-associated shipping is not expected to change the existing quality of 

marine resources through changes to air or marine water quality, the effect of Project-

associated vessel transit activities on the quality of Current Use resources is therefore 

considered negligible. 

Quality of Current Use Experience 

Changes in the experience of Current Use (e.g., sensory disturbance from light and noise, 

perceived increase in risks to safety, alterations to cultural landscapes) can lead to 

associated changes in use patterns (e.g., avoidance of certain locations) or the amount of 

time spent on the land or water. These changes in experience, as well as changes in access 

to Current Use locations or in the availability or quality of Current Use resources, can also 

lead to associated changes in cultural practices that are tied to the use of locations and 

resources, including intangible cultural heritage considerations, such as the expression of 

cultural values or ways of knowing (e.g., environmental knowledge, language, laws, stories, 

spiritual beliefs), the transmission of Aboriginal Traditional Knowledge (ATK), and the 

formation and maintenance of cultural identity.  

As described above, Aboriginal groups have reported pre-existing effects on access to 

preferred Current Use locations and the availability and quality of preferred Current Use 

resources, including the creation of the international border and shipping lanes, the 

movement north of Buoy J and associated inbound and outbound shipping lanes, land 

alienation, reserve creation, resource development, government policies and regulations 

(e.g., harvesting closures, restrictions on harvesting methods and gear), increased 

competition from non-Aboriginal harvesters, and pollution. While existing cumulative effects 

to these aspects of traditional use are acknowledged, the addition of an average of 1.5 

container vessel movements per day (or three movements every two days) to existing 

vessel traffic volume in established shipping lanes is not expected to have a measurable 

incremental change on most aspects of Current Use. Because Project-related vessel transit 

is expected to have negligible effects on access to preferred Current Use locations due to 

Project-associated container ship wake and the availability and quality of preferred Current 

Use resources, the effect of Project-related vessel transit on cultural practices tied to these 

aspects of use are also considered negligible. See Section 9.5.5.2 below for a discussion of 

a potential measurable effect to access to preferred Current Use locations due to Project-

associated increases in ship pass bys that could temporarily displace Current Use activities, 

and the linked effect this could have on other cultural practices.  
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Potential effects on the quality of the Current Use experience as a result of a change in the 

noise, light, or air quality environment, safety environment, or cultural landscapes is 

discussed in the following sections. 

Noise, Light, and Air Quality Considerations 

Noise or light interactions between existing vessel traffic and Current Use within the MSA 

were not specifically identified by Aboriginal groups in existing information, nor were 

interactions between air emissions from existing vessel traffic and Current Use; however, it 

is acknowledged that Aboriginal groups have raised concerns about the effects of potential 

changes to these environmental conditions on Current Use as a result of increased shipping. 

Above-water noise generated from Project-associated vessel transit has the potential to 

affect the quality of experience of Current Use in areas affected by noise from passing ships. 

Section 9.3 Outdoor Recreation (as informed by Section 7.4 Atmospheric Noise) 

reports that within 50 m, a container ship passing by a given location would be expected to 

create maximum noise levels of approximately 65 to 68 dBA depending on the engine load 

(60 dBA is equivalent to noise levels in a busy office and 70 dBA is equivalent to the noise 

level on the sidewalk by a passing car). At a setback of 800 m, container ship pass-by noise 

levels are predicted to be lower than the ambient daytime noise level of 45 dBA (i.e., 

between the noise level of a library and a typical suburban area background). At a setback 

of about 2.3 km, container ship noise levels are predicted to be lower than the ambient 

nighttime noise level of 35 dBA (i.e., less than the noise level of a library). Beyond 4 km, 

ship pass-bys are not expected to be audible.  

Section 9.1 Human Health indicates that ship-generated noise could lead to cognitive or 

communications disturbance within 175 m of a transiting container ship; however, because 

the duration of exposure would be for only a very short period of time (approximately 10 to 

25 seconds), the overall effects on health and well-being as a result of that exposure would 

be expected to be negligible. Adverse health effects related to noise are therefore not 

expected as a result of an increase in marine shipping associated with the Project.  
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Current Use activities are not expected to overlap with every transiting ship associated with 

the Project. For Current Use activities taking place on the water that co-occur with a ship 

pass by, it is expected that these activities would largely involve motorised craft 

(e.g., fishing vessels) that are also generating noise, and at levels that likely mask the noise 

generated by a passing ship. Current Use activities involving the use of non-motorised 

vessels within proximity to a passing ship could occur (e.g., canoes used in Tribal Journeys), 

but the frequency of overlap with Project-associated shipping activities is expected to be low 

compared to Current Use activities in motorised vessels (e.g., for fishing), and the noise 

experienced on the water, whether in motorised or non-motorised craft, would be very brief. 

With respect to Current Use activities taking place on land within or adjacent to the MSA, 

only Current Use activities occurring at a setback of 800 m of ship pass bys, and occurring 

at the same time as those pass bys, would be within the expected range of ship-generated 

noise that exceeds ambient daytime noise levels of 45 dBA (at night, ship-generated noise 

would not be expected to exceed ambient nighttime noise levels of 35 dBA beyond a 2.3 km 

setback). Only a very small percentage of land within or adjacent to the MSA comes within 

these distances of the shipping lanes (i.e., only 3.7% comes within 1.5 km). Current Use 

activities that may be occuring at these locations could be exposed to ship-generated noise, 

if they were to overlap with a ship pass by; however, as with Current Use activities on the 

water, this exposure, were it to occur, would be experienced at very low volumes and would 

be of an extremely short duration. 

For the reasons reviewed above, Project-associated shipping noise is expected to have a 

negligible effect on the quality of Current Use experience for both land-based and marine-

based Current Use activities. 

Light emissions from Project-associated ships in transit have the potential to change the 

existing light environment (i.e., light trespass and sky glow), and therefore to affect the 

quality of Current Use experience in areas affected by changes in light trespass or sky glow. 

Section 7.5 Light reports that the incremental effect from vessel transit activities is 

predicted to result in either no change or only a slight and temporary change at identified 

points of reception based on a conservative assumption that two ships would be passing at 

the same time and at night, which is considered unlikely, given that the larger proportion 

(approximately 56%) of container ships are expected to transit during the day. Given such 

an event is unlikely, changes to the light environment as a result of Project-associated 

shipping is therefore expected to have a negligible effect on the quality of the Current Use 

experience. 
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While Aboriginal group concerns around existing pollution described in Section 9.5.4 are 

focussed on the quality of marine resources and do not specifically cite air quality, Current 

Use of the marine environment by Aboriginal people within the MSA could expose them to 

air emissions as a result of Project-associated shipping. Section 7.1 Air Quality reports 

that estimated concentrations of criteria air contaminants due to emissions from large 

marine vessels will be lower in 2030, with or without the contribution of RBT2-associated 

ship emissions, than in 2012 prior to the implementation of the North American Emission 

Control Area. Section 9.1 Human Health reports that, due to the full implementation of 

the North American Emission Control Area in 2015, estimated criteria air contaminant 

concentrations are expected to decline from existing conditions to future conditions with 

marine shipping associated with the Project. Therefore, airborne concentrations for 

contaminants of potential concern from the increase in emissions from marine shipping 

associated with the Project are expected to remain below the ambient air quality standards 

and objectives. Changes in air quality as a result of Project-associated shipping are 

therefore expected to have a negligible effect on the quality of the Current Use experience.  

Safety Considerations 

As reported in the Access to Current Use Locations section above, Pacheedaht First 

Nation reported that, as a result of Buoy J and the inbound and outbound shipping lanes 

being moved north about a decade ago, existing shipping traffic in the outbound shipping 

lanes has changed their method of access to, use of, and sense of safety while in an 

exclusive Aboriginal FSC fin-fishing area at Swiftsure Bank, at the western end of the MSA 

(Segment D). They say that they are now using expensive charter boats to fish in the area, 

as they report these boats are equipped with radar or are otherwise better prepared than 

community boats to avoid interactions with approaching ships. Their concerns with safety 

while in this fishing area have meant that they are no longer taking their children out with 

them, resulting in lost opportunities for passing on knowledge associated with that location, 

its resources, and its importance to the Pacheedaht First Nation. 

Tseycum First Nation said that one of the “busiest” areas along international shipping lanes 

is at the “curve” between Moresby Island and Stuart Island (i.e., just before and after Turn 

Point, where Boundary Passage and Haro Strait meet), an area that Tseycum First Nation 

say commercial fishing boats, sailboats, regattas, commercial ships, as well as Aboriginal 

boats may all be using at the same time, particularly in the summer. Tseycum First Nation 

said the area is “known for accidents.” Appendix 10-A Marine Vessel Incidence 

Prediction Inputs to the Quantitative Risk Assessment: Marine Shipping 
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Supplemental Report (Section 3.6) identifies this same stretch of shipping lanes in 

Boundary Pass and Haro Strait through Turn Point as the “higher incident risk area” within 

the MSA, given the channel is at its narrowest, bounded by a rocky shore, and across the 

prevailing wind direction. 

At Turn Point, special operating procedures are in place that require ships traveling north in 

the inbound lane in Haro Strait and west in the outbound lane in Boundary Pass to adjust 

their course so that they do not arrive at Turn Point at the same time. This precautionary 

area and others at specific points along the shipping lanes, which are intended to reduce the 

frequency of accidents, are illustrated on Figure 10-1. In addition to Collision Regulations 

and precautionary areas, a number of other mechanisms are in place to reduce the 

frequency of accidents, including but not limited to traffic separation zones, and mandatory 

pilotage for container ships moving in either direction through Segment B and Segment A 

(i.e., shipping lanes in Haro Strait, Boundary Passage, and the Strait of Georgia) between 

the Victoria Pilot Station and the Project, as described in Section 10.4 Accidents or 

Malfunctions, Mitigation Measures. 

As reported in Section 10.3.1 Vessel Incident Overview, for larger vessels over the 

1995-2010 period, including bulk carriers, tug and tank barges, tankers, and general cargo 

(including container ships), there were an estimated average of 6.4 incidents per year in 

eastern Juan de Fuca Strait, 3.3 incidents per year in western Juan de Fuca Strait, and 

0.3 incidents per year in Haro Strait-Boundary Passage. Of the total 160 recorded incidents 

over the 1995-2010 period, four of the incidents were collisions, and none involved a 

container ship.  

Appendix 10-A Marine Vessel Incidence Prediction Inputs to the Quantitative Risk 

Assessment: Marine Shipping Supplemental Report (Section 3.5) recommends that 

the frequency of collision with small craft, whether fishing or recreational, be considered 

proportional to the increase in traffic due to RBT2 container ships. The relative contribution 

of RBT2-associated traffic to overall deep-sea vessel traffic within the MSA is smaller than 

for the region near the proposed terminal itself. Incident data indicate this increase in 

traffic due to RBT2-associated container ships will lead to a negligible effect on collision 

safety risk with fishing vessels or small craft. The return rate of a collision between an 

RBT2-associated vessel and a fishing vessel or small craft (i.e., once every 50 years within 

the MSA) is therefore characterised as indistinguishable from the historical rate. A 

detectable or measurable change in safety risk during Current Use activities as a result of 
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Project-associated shipping, based on statistical data, is therefore not expected. For a 

discussion of potential effects of a perceived change in safety risk tied to a potential 

incremental change in access to preferred Current Use locations due to Project-associated 

increases in ship pass bys, see Section 9.5.5.2. 

Cultural Landscape Considerations 

As described in Section 9.5.4, Aboriginal groups reported the presence of sites of 

importance throughout the MSA. These sites of importance help define the cultural 

landscapes of each Aboriginal group. Cultural landscapes are a key component in how lands 

and resources are used and experienced.  

Existing erosion of shorelines and sites of importance within the MSA was reported by 

Semiahmoo First Nation, and attributed by Tsartlip First Nation and Tseycum First Nation to 

vessel wake. Lyackson First Nation and Tsawout First Nation specifically identified shipping 

traffic as the cause of this existing erosion. Locations of sites of importance identified as 

affected by such erosion were identified by these Aboriginal groups for the most part only 

generally (e.g., the Gulf Islands). Burial grounds were said to be among these sites of 

importance.  

As reported in Section 9.4 Archaeological and Heritage Resources (informed by the 

findings of Section 7.2 Wave Environment), the contribution of wake waves from Project-

associated shipping to erosion of shoreline sediments containing known or unrecorded 

archaeological sites is considered negligible. Project-related ship wake waves, which are 

within the height range of natural wave variation, would occur on average only 1.5 times a 

day (the frequency of ship movements) and would be of short duration. Even if these waves 

were to contribute to erosion (likely only possible if they coincided with infrequent seasonal 

high tides), the relative contribution of shipping-related wave effects to such erosion 

compared to other sources of wave effects (e.g., wind and other vessels) would be difficult 

if not impossible to isolate and measure. This same logic applies to the existing erosion of 

shoreline sites in exposed areas, which the Archaeological and Heritage Resources 

assessment views as being mainly or wholly attributable to erosion from natural wave 

conditions, and particularly as a result of seasonal storms occurring at high tides.  

As reviewed above, Aboriginal groups have reported pre-existing effects on traditional use 

that have led to changes in use patterns and the amount of time spent on the land or water 

for traditional purposes, including but not limited to the creation of the international border 
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and shipping lanes, as well as changes to the placement of shipping lanes at the western 

end of Segment D, at Buoy J. Alterations to the physical landscape over time have also 

influenced how these landscapes are experienced culturally.  

While existing cumulative effects to traditional use are acknowledged, Project-associated 

shipping is not expected to measurably affect the existing quality of Current Use experience 

within the MSA through changes to light, noise, or air emissions, increased statistical risk to 

safety on the water, or further erosion to sites of importance that help to define cultural 

landscapes. The effect of RBT2-associated vessel transit on the quality of Current Use 

experience is therefore considered negligible based on these environmental factors. 

Measurable effects on the quality of Current Use experience (i.e., cultural practices) linked 

to effects on access to preferred Current Use locations due to Project-associated increases 

in ship pass bys are discussed in the following section.  

9.5.5.2 Potential Effects of Vessel Transit on Current Use 

This section describes the potential incremental effect on Current Use access as a result of 

Project-associated increases in ship pass bys that might overlap with Current Use activities 

occurring in or near the MSA, as well as the potential effect on the quality of Current Use 

experience (i.e., cultural practices) that may be linked to that potential incremental change 

in access. 

As described in Section 9.5.5.1 (see Access to Preferred Current Use Locations), 

Aboriginal groups have identified interactions between existing shipping vessel traffic in the 

MSA and the ability to access Current Use locations, including marine harvesting areas and 

travel ways. Aboriginal groups have also said that their ability to access traditional use 

locations has been affected over time by other factors, including but not limited to the 

creation of the international border, land alienation, reserve creation, resource 

development, government policies and regulations (e.g., harvesting closures, restrictions on 

harvesting methods and gear), and increased competition from non-Aboriginal harvesters. 

While not the only Aboriginal groups to identify existing interactions between shipping and 

Current Use activities in the MSA, Pacheedaht First Nation and Ditidaht First Nation have 

explained that they share an FSC fishing area at Swiftsure Bank, at the westernmost end 

of the MSA (Segment D), that is closed to commercial and recreational fin-fishing 

(see Figure 9.5-7 and Figure 9.5-8). This fishing area, which lies in Canadian waters of 

the MSA, is intersected by the outbound shipping lane, which was reportedly moved to this 
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location by Transport Canada in 2005. A small portion of the Barkley Sound Domestic 

Fishing Area, a treaty-protected fishing area under the Maa-nulth First Nations Final 

Agreement, also overlaps the shipping lane in this vicinity. 

Pacheedaht First Nation have reported that they have already made substantial adjustments 

to the way this particularly important traditional fishing area is accessed and experienced, 

including the use of expensive charter boats that are equipped with radar to spot 

approaching ships and no longer bringing along their children, resulting in lost opportunities 

to transfer traditional knowledge.  

Project-associated shipping activities are expected to increase cargo and container ship 

traffic in the MSA by 8.65% (Segment D) to 11.54% (Segment B) by 2030. As described in 

Section 9.5.5.1 (see Access to Preferred Current Use Locations), Project-associated 

shipping activities that overlap in time and space with Current Use activities occuring in or 

near the shipping lanes of the MSA would be expected to temporarily displace those Current 

Use activities in much the same way as they are currently displaced in these areas; 

however, Current Use activities are not likely to overlap with every ship movement 

associated with Project-associated shipping activities (i.e., an additional 1.5 movements a 

day, on average, or two ship movements every three days). While Project-associated 

shipping activities are therefore expected to increase shipping traffic within the MSA, it is 

difficult to quantify to what degree this increase in shipping traffic would translate into an 

increase in interactions with Current Use activities, but it is expected to be smaller, by an 

unknown factor, than the increase in shipping traffic itself. The incremental effect of the 

increase in Project-associated pass bys on access to preferred Current Use locations could 

therefore be negligible or measurable. If it is measurable, the incremental effect on access 

to preferred Current Use locations is expected to be, at most, minor relative to existing 

conditions. 

As also discussed in Section 9.5.5.1 (see Quality of Current Use Experience), this 

minor change in access to preferred Current Use locations could also potentially result in an 

associated change in cultural practices that are tied to the affected use of locations and 

resources, such as incrementally affecting the transmission of traditional knowledge 

(e.g., adding to circumstances that may be keeping children from experiencing fishing at a 

traditionally important location because of safety concerns with existing shipping traffic). 

For reasons presented in the preceding paragraph, this incremental effect of an increase on 

Project-associated pass bys on the quality of Current Use experience, if measurable, is also 

expected to be minor relative to existing conditions.  
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9.5.5.3 Summary of Potential Transboundary Effects 

The assessment of the potential effects of marine shipping associated with the Project on 

Current Use has only addressed those effects which occur in Canada, in accordance with the 

requirements of CEAA, 2012.  

9.5.6 Suggested Mitigation Measures  

A detectable or measurable incremental effect on the ability to access preferred Current Use 

locations, and the Current Use experience (i.e., cultural practices) tied to this ongoing 

access, may result from the potential overlap of Current Use activities in or near shipping 

lanes with Project-associated shipping traffic, which is anticipated to increase shipping 

traffic within the MSA by 8.65% (Segment D) to 11.54% (Segment B) over existing 

conditions by 2030. 

As described in Section 9.2 Marine Commercial Use and 9.3 Outdoor Recreation, 

potential interactions between Project-associated vessel transit and and marine commercial 

use and outdoor recreation are expected to be negligible. No mitigation measures relating to 

interactions between marine commercial use or outdoor recreation and Project-associated 

shipping activities are therefore suggested, and therefore cannot be assessed for 

effectiveness at also addressing the potential effect on Current Use access. 

To address the potentially minor incremental effect on Current Use access and associated 

Current Use experience as a result of a potential increases in overlap between Current Use 

activities and ship pass bys due to Project-associated increases in shipping traffic, the 

following mitigation measures are suggested for consideration by the appropriate regulatory 

authorities: 

 Consultation on the development of a potential marine shipping activities 

communication plan that would provide affected Aboriginal groups with real-time 

information regarding the movement of Project-associated shipping traffic through 

the MSA, including: 

▫ the estimated time of arrival of Project-associated container ships and their 

expected duration of use of the shipping lanes for inbound and outbound 

movements; and 

▫ circumstances outside normal operations that might affect the expected 

frequency or concentration of Project-associated vessel traffic along the shipping 

routes (e.g., clearing backlogs in shipping traffic due to storms requiring ships to 

temporarily anchor before proceeding).  

 Consultation with the affected Aboriginal groups to identify measures that would 

reduce the impact of the international shipping lanes to fishing by Aboriginal groups. 
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If implemented, the above measures are expected to be effective at addressing the 

incremental effect of Project-associated vessel transit activities on Current Use identified in 

Section 9.5.5.2. Confidence in the effectiveness of the mitigation for the identified effect is 

high based on the nature of the concerns expressed by Aboriginal groups to PMV regarding 

existing and Project-associated shipping traffic (see Section 5.0 Aboriginal Groups 

Engagement and Consultation).  

9.5.7 Residual Effects Assessment and Significance Determination 

With the implementation of mitigation measures for potential incremental effects to 

Current Use as a result of Project-associated vessel transit activities (as described in 

Section 9.5.6.1), residual effects from those activities on Current Use are expected to be 

negligible (i.e., not detectable or measurable), and are not assessed further. 

9.5.8 Cumulative Effects Assessment 

An assessment of future cumulative effects on Current Use was not conducted as routine 

marine shipping associated with the Project is not expected to result in any measurable 

residual effect on Current Use that is likely to interact cumulatively with changes caused by 

other projects or activities that will be carried out. 

9.5.9 Summary of Assessment 

Potential effects on Current Use as a result of Project-associated vessel transit activities are 

considered negligible before mitigation for access to preferred Current Use locations 

(specifically for ship wake), availability and quality of preferred Current Use resources, and 

the quality of the Current Use experience (i.e., cultural practices) tied to those 

aspects of Current Use. Potential effects on access to preferred Current Use locations due to 

Project-associated container ship pass bys that may result in temporary displacement, and 

on cultural practices tied to that aspect of Current Use, are considered negligible after the 

implementation of mitigation. 

9.5.10 Follow-Up Program 

As routine marine shipping associated with the Project is not expected to result in any 

measurable change in Current Use, no specific follow-up measures are suggested in relation 

to marine shipping associated with the Project. 
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9.5.11 Potential Impacts on Asserted or Established Aboriginal and Treaty 

Rights 

This section considers potential impacts of routine marine shipping associated with the 

Project on the ability of Aboriginal groups, as identified in Section 5.1.3 Identification of 

Aboriginal Groups, to exercise asserted or established Aboriginal or treaty rights in the 

MSA. Potential impacts of an accident or malfunction on the exercise of asserted or 

established rights are described in Section 10.5.13.6. Details regarding PMV’s consultation 

with Aboriginal groups, including to obtain their views on potential adverse impacts on 

asserted or established rights as a result of Project-associated shipping, are presented in 

Section 5.0 Aboriginal Groups Engagement and Consultation. For a discussion of how 

Aboriginal Traditional Knowledge was integrated into the assessment of environmental 

impacts, per the requirements laid out in section 17.5 of the Updated EIS Guidelines, see 

Section 5.1.4 Aboriginal Groups Engagement and Consultation Methods. 

9.5.11.1 Approach to the Rights Assessment  

As discussed in Section 9.5.1, the assessment of potential impacts on the exercise of 

asserted or established rights in the MSA relies on the summary of existing Current Use 

conditions (including consideration of historical factors or trends that have contributed to 

those conditions) of each Aboriginal group presented in Section 9.5.4. In doing so, the 

rights assessment therefore also relies on the same indicators, assessment boundaries 

(i.e., traditional territories or otherwise defined areas of use), and information sources 

(including consultation with Aboriginal groups) as the Current Use assessment, and draws 

forward the results of that assessment (as presented in Section 9.5.5 through 

Section 9.5.10 above) to support the analysis presented below. Concerns expressed by 

Aboriginal groups in relation to the use of existing information to support the Current Use 

analysis in relation to Project-associated shipping (see Section 9.5.2.2) therefore also 

extend to the analysis of asserted or established rights. 

Section 32.3.1 of the RBT2 EIS describes PMV’s understanding of the nature of Aboriginal 

rights, including Aboriginal title, and treaty rights. Asserted or established Aboriginal and 

treaty rights of each Aboriginal group identified in section 17.5 of the Updated EIS 

Guidelines, as these are known to PMV based on existing information or through subsequent 

consultation with Aboriginal groups, are outlined in the summary of existing conditions for 

each Aboriginal group in Section 9.5.4.  
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Aboriginal rights, including title, are asserted by the following Aboriginal groups: 

 Tsawout First Nation 

 Pauquachin First Nation 

 Tsartlip First Nation 

 Tseycum First Nation 

 Malahat First Nation 

 Beecher Bay Indian Band (Scia’new First Nation) 

 Esquimalt Nation 

 Songhees First Nation 

 T’Sou-ke Nation 

 Pacheedaht First Nation 

 Ditidaht First Nation 

 Semiahmoo First Nation 

 Stz’uminus First Nation 

 Cowichan Tribes 

 Halalt First Nation 

 Lake Cowichan First Nation 

 Lyackson First Nation 

 Penelakut Tribe 

In addition to asserting Aboriginal rights, including title, the following Aboriginal groups also 

hold Douglas Treaty rights: 

 Tsawout First Nation 

 Tsartlip First Nation 

 Tseycum First Nation 

 Beecher Bay Indian Band (Scia’new First Nation) 

 Esquimalt Nation 

 Songhees First Nation 

 T’Sou-ke First Nation 

Malahat First Nation and Pauquachin First Nation are considered by the Government of 

Canada to assert Douglas Treaty rights (Canada 2015b,e).  
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The following Aboriginal groups have established treaty rights pursuant to final agreements 

(i.e., the Maa-nulth First Nations Final Agreement and Tsawwassen First Nation Final 

Agreement, respectively): 

 Maa-nulth First Nations (Huu-ay-aht First Nations, Ka:’yu:’k’t’h’/Che:k’tles7et’h First 

Nations, Toquaht Nation, Uchucklesaht Tribe, and Ucluelet First Nation) 

 Tsawwassen First Nation 

Aboriginal rights (per R. v. Powley, 2003 SCC 43) are asserted by Métis Nation British 

Columbia on behalf of its Métis membership. 

Port Metro Vancouver understands that the exercise of Current Use may not be co-extensive 

with the exercise of asserted or established rights, and that Current Use or the absence of 

Current Use may not be reflective of where Aboriginal and treaty rights exist or may be 

exercised in the future. Taking a precautionary approach, the assessment of potential 

impacts to asserted or established Aboriginal and treaty rights as a result of Project-

associated shipping was based on the assumption that traditional use presently occuring in 

the MSA (i.e., Current Use) is an expression of the exercise of Aboriginal or treaty rights. 

Where traditional use was not identified as occuring at present within the MSA, but similar 

use was identified as practiced in the past within the MSA or protected under treaty, this 

use was assumed to be potentially exercisable as an Aboriginal or treaty right, and subject 

to potential impacts as a result of Project-associated shipping in much the same way as 

potential effects on Current Use.  

9.5.11.2 Results of the Rights Assessment  

Port Metro Vancouver understands that, to the extent that there are existing cumulative 

effects on traditional use that have affected the ability of Aboriginal groups to maintain 

levels of use exercised in the past (see Section 9.5.4 and Section 9.5.5.1), there are or 

may also be existing impediments to the exercise of Aboriginal and treaty rights. Port Metro 

Vancouver also understands the concern raised by Aboriginal groups that existing shipping 

traffic in established shipping lanes has contributed to those existing impediments, which 

could be further hampered by Project-associated increases in shipping traffic. 

Because routine vessel transit is linear through the MSA, potential interactions between 

Project-associated increases in shipping activity and the exercise of asserted or established 

rights are expected to be experienced in more or less the same way by all Aboriginal goups 

using areas within the MSA, based on information described in Section 9.5.4, for the 
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exercise (or potential exercise) of asserted or established rights. The relative degree to 

which Aboriginal groups identified in section 17.5 of the Updated EIS Guidelines may be 

more or less affected by potential interactions with Project-associated shipping traffic is, 

however, difficult to evaluate based on existing sources of information. The assessment of 

potential incremental impacts on the exercise of asserted or established rights is therefore 

presented at the level of all Aboriginal groups identified in section 17.5 of the Updated EIS 

Guidelines, rather than for each Aboriginal group individually (i.e., like the assessment of 

Current Use). In presenting the assessment this way, PMV does not intend to diminish the 

unique circumstances of each Aboriginal group. Should additional information regarding the 

exercise of asserted or established rights by Aboriginal groups within the MSA be received 

from Aboriginal groups, its relevance to the environmental review will be considered, where 

and when appropriate. 

Negligible Impacts of Vessel Transit on the Exercise of Asserted or Established 

Aboriginal or Treaty Rights 

Section 9.5.5.1 concludes that, while there is the potential for interactions between 

Project-associated increases in shipping traffic and Current Use activities (including potential 

use based on past use or agreed to under treaty), potential effects on Current Use within 

the MSA as a result of Project-associated vessel transit activities are considered negligible 

for access to preferred Current Use locations due to Project-associated ship wake, 

availability and quality of preferred Current Use resources, and the quality of the Current 

Use experience (i.e., cultural practices) tied to those aspects of Current Use.  

For the same reasons presented in Section 9.5.5.1, the potential impacts of Project-

associated increases in shipping traffic on the exercise of asserted or established Aboriginal 

or treaty rights within the MSA are not expected to be measurable for any Aboriginal group 

identified in section 17.5 of the Updated EIS Guidelines with respect to access to preferred 

locations for the exercise of asserted or established rights due to Project-associated ship 

wake, the availability and quality of preferred resources associated with the exercise of 

asserted or established rights, or cultural (including economic) activities that may be tied to 

the exercise of those asserted or established rights.  

Potential Impacts of Vessel Transit on the Exercise of Asserted or Established 
Aboriginal Rights  

Section 9.5.5.2 concludes that, prior to the implementation of suggested mitigation 

measures, there may be a minor effect on access to preferred Current Use locations within 
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the MSA due to a potential measurable increase in temporary displacement of Current Use 

activities that may overlap with additional container ship pass bys associated with the 

Project (i.e., 1.5 ship movements per day, on average, or three ship movements every two 

days, by 2030), and on cultural practices (e.g., transfer of knowledge) that may be 

dependent on this access.  

For the same reasons presented in Section 9.5.5.2, Project-associated increases in 

shipping traffic could also result in a minor impact (again, prior to the implementation of 

suggested mitigation measures), due to increases in temporary displacement events, on 

access to preferred locations for the exercise of asserted or established rights for potentially 

all Aboriginal groups identified in section 17.5 of the Updated EIS Guidelines. It is 

anticipated that this impact, were it to occur as a result of Project-associated increases in 

shipping traffic, would primarily affect the ability to access preferred locations in open water 

(i.e., in or near the shipping lanes) for exercising rights. These rights would be expected to 

relate primarily to fishing, and on cultural (including economic) activities that may be tied to 

those rights. As the information in Section 9.5.4 indicates, fishing by Aboriginal groups 

appears to be the key activity that has taken place and continues to take place in or 

near the shipping lanes, and throughout the year, and is therefore considered more 

likely to experience an adverse impact from the increase in ship pass bys as a result of 

Project-associated ship traffic.  

Aboriginal groups have expressed a desire to increase asserted or established rights-based 

activities, both including and in addition to fishing. Additional interactions between Project-

associated shipping and an increase in these activities could therefore result, possibly 

leading to a higher degree of impact on fishing than the minor effect expected on existing 

levels of fishing activity, or additional impacts to other activities (e.g., hunting, gathering) 

for which a measurable adverse impact is not currently anticipated due to Project-associated 

increases in shipping traffic.  
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9.5.11.3 Suggested Mitigation Measures  

Suggested mitigation measures are outlined in Section 9.5.6 for addressing potential 

increases in overlap between Current Use activities and ship pass bys due to Project-

associated increases in shipping traffic. To address the minor increases in temporary 

displacement events that could result from this overlap, the following measures are 

suggested for consideration by the appropriate regulatory authorities: 

 Consultation on the development of a potential marine shipping activities 

communication plan that would provide affected Aboriginal groups with real-time 

information regarding the movement of Project-associated shipping traffic through 

the MSA, including: 

▫ the estimated time of arrival of Project-associated container ships and their 

expected duration of use of the shipping lanes for inbound and outbound 

movements; and 

▫ circumstances outside normal operations that might affect the expected 

frequency or concentration of Project-associated vessel traffic along the shipping 

routes (e.g., clearing backlogs in shipping traffic due to storms requiring ships to 

termporarily anchor before proceeding). 

 Consultation with the affected Aboriginal groups to identify measures that would 

reduce the impact of the international shipping lanes to fishing by Aboriginal groups. 

If implemented, these measures are expected to also be effective at addressing the 

potential incremental impacts of Project-associated increases in shipping traffic on the 

exercise of asserted or established Aboriginal and treaty rights, as described in 

Section 9.5.11.2. No additional mitigation measures have therefore been suggested for 

the potential incremental impact on the exercise of asserted or established rights as a result 

of routine vessel transit associated with Project-associated marine shipping. 

9.5.11.4 Residual Effects 

With the implementation of mitigation measures for potential incremental impacts of 

Project-associated vessel transit activities on the exercise of asserted or established 

Aboriginal and treaty rights, as described in Section 9.5.11.2, residual effects from those 

activities on the exercise of asserted or established rights are expected to be negligible.  
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10.0 POTENTIAL ACCIDENTS OR MALFUNCTIONS 

This section of the supplemental report assesses the potential effects of accidents or 

malfunctions related to marine shipping associated with the Project, as per requirements of 

section 17.4.3 of the Updated EIS Guidelines. Specifically, this section describes the 

following: 

• Potential accidents or malfunctions that may arise from marine shipping associated 
with the Project; 

• Existing emergency response mechanisms and arrangements with Response 
Organisations within the spatial extent of marine shipping associated with the 
Project; and 

• The potential effects of accidents or malfunctions on the intermediate components 
(ICs) and valued components (VCs), as well as on current use of lands and resources 
for traditional purposes, and potential impacts on asserted or established Aboriginal 
and treaty rights. 

10.1 INFORMATION SOURCES 

The assessment of potential accidents or malfunctions presented in this section of the 

Marine Shipping Supplemental Report focuses on the types, probabilities, and consequences 

of potential incidents in the MSA (see Figure 10-1).  

The probabilities of marine accidents or malfunctions (e.g., vessel grounding, collision, etc.) 

related to vessel movements within the MSA are principally based on the following: 

• Marine Vessel Incidence Prediction Inputs to the Quantitative Risk Assessment 
predicts types and probabilities of vessel-related accidents related to RBT2. This 
assessment is included in Appendix 30-A of the RBT2 EIS; and 

• Marine Vessel Incidence Prediction Inputs to the Quantitative Risk Assessment: 
Marine Shipping Supplemental Report, which extends the geographical scope of the 
initial assessment contained in RBT2 EIS Appendix 30-A to the MSA and is provided 
as Appendix 10-A. 

Marine Shipping Supplemental Report: Marine Fate of Shipping Spill-type Accidents 

(see Appendix 10-B) provides qualitative evaluations of the physical fate and transport of 

potential spills. The evaluation focuses on the Boundary Passage region where the 

probability of an accident or malfunction and associated spill to the marine environment is 

greater and the environmental consequence likely higher.   
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Other information sources used in the assessment of potential changes to ICs or effects on 

VCs are noted in Section 10.5, as appropriate. 

10.2 ASSESSMENT METHODS 

This section describes the approach taken to identify potential accidents or malfunctions 

arising from marine shipping associated with the Project and assess the potential changes 

caused by such events to the ICs and VCs.  

10.2.1  Potential Project-related Accidents or Malfunctions, Probabilities, and 
Consequences 

Based on professional knowledge and experience, as well as information available from 

other environmental assessments, PMV identified potential accidents or malfunctions arising 

from marine shipping associated with the Project. 

The potential magnitude of environmental risk associated with a particular accident or 

malfunction is a function of the event’s probability and its anticipated consequences 

(including environmental effects). In this assessment, the probabilities and consequences of 

marine accidents or malfunctions arising from marine shipping associated with the Project 

are based on the findings presented in Appendices 10-A and 10-B.  

10.2.2  Identification of Plausible Worst-case Scenarios 

Based on available information, including the incidence predictions as described in 

Section 10.1 above, PMV considered whether an assessment of the probability and 

consequences of identified accidents or malfunctions should be conducted, and focused the 

assessment on the potential effects of plausible worst-case accident or malfunction 

scenarios, as detailed in Section 10.3.3. Each of these scenarios was developed based on 

its ability to represent the most severe consequences of a plausible accident or malfunction 

arising from marine shipping associated with the Project.  

10.2.3  Identification and Assessment of Potential Interactions and Changes or 
Effects 

The potential for an interaction between each plausible worst-case accident or malfunction 

scenario and each IC or VC was identified as per the screening approach described in 

Section 8.1.5 in the RBT2 EIS. When no substantive interaction between an accident or 

malfunction and an IC or VC would occur, or the interaction would be expected to result in 

no or negligible (i.e., not detectable or measurable) adverse change or effect prior to the 

application of mitigation and management measures, no further analysis was undertaken.  
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All interactions between a plausible worst-case accident or malfunction scenario and an IC 

or VC with the potential to result in measurable change or adverse effects were identified 

and the supporting rationale, as well as the cause, type, and nature of potential effects 

arising from those interactions were described.  

The sub-components and indicators, assessment boundaries, information sources, existing 

conditions, criteria used to characterise residual adverse effects and determine whether a 

residual effect would be significant1, context of residual effects, and sources of uncertainty 

are as described in the respective IC and VC effects assessment sections (Sections 7.0 to 

9.0), unless otherwise noted in the individual component assessments in Section 10.5.  

In characterising potential changes and residual effects, each assessment considered the 

effectiveness of mitigation measures described in Section 10.4, as well as additional 

mitigation measures identified for the IC or VC, if any. The potential residual effect 

(i.e., adverse effect remaining following mitigation) on each VC was identified and 

described, and a determination was made regarding its significance and likelihood.  

A similar methodology was followed in evaluating the potential for interactions between 

each plausible worst-case accident or malfunction scenario and current use of lands and 

resources for traditional purposes and the ability to exercise asserted or established 

Aboriginal and treaty rights, and in assessing the consequences of any such interactions.  

Potential transboundary effects, if any, are described. A summary of each assessment 

is provided. 

As the identified plausible accidents or malfunctions are not likely to occur, cumulative 

effects are not likely to result from the accidents or malfunctions in combination with other 

physical activities that have been or will be carried out, and were not assessed. 

10.3 POTENTIAL ACCIDENTS OR MALFUNCTIONS 

This section provides an overview of vessel incidents in the MSA and considers potential 

accidents or malfunctions within the MSA arising from marine shipping associated with the 

Project. This section also describes two plausible worst-case accident or malfunction 

scenarios, the potential effects of which are assessed for ICs and VCs in Section 10.5. 

Existing regulatory frameworks applicable to vessel incidents in the MSA are described in 

Section 3.0 Regulatory Framework and Role of Government. Risk mitigation, 

emergency response planning and incident management are presented in Section 10.4. 
                                          
1  If no residual adverse effects of routine marine shipping associated with the Project were predicted, the criteria 

used to characterise the residual effect and determine significance are defined in Section 10.5. 
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10.3.1  Vessel Incident Overview  

Recent historical shipping or vessel incident data for areas within or overlapping with the 

MSA are available from government bodies, such as the Transportation Safety Board of 

Canada and the Pacific Pilotage Authority. Other assessments, including RBT2 EIS Appendix 

30-A, undertaken for marine projects in southern coastal B.C. and northwest Washington, 

have calculated historical vessel incident and accident rates for areas within the MSA.  

The Vessel Traffic and Risk Assessment Study for the Gateway Pacific Terminal project 

reported vessel incidents for an area that covered the majority of the MSA 

(see Environmental Research Consulting et al. 2014). It reports that U.S. and Canadian 

authorities recorded a total of 384 vessel or shipping incidents for all vessel types within 

Canadian and U.S. waters of Boundary Passage, Haro Strait, and Juan de Fuca Strait 

between 1995 and 2010. Of the three sub-areas, the largest number of vessel incidents 

occurred in the eastern portion of Juan de Fuca Strait2 (201), followed by the western 

portion of Juan de Fuca Strait3 (173), and Haro Strait-Boundary Passage (10). General 

cargo vessels (including container ships) were involved in 41 vessel incidents during this 

1995-2010 time period, or 10.7% of the total incidents: 28 in eastern Juan de Fuca Strait, 

13 in western Juan de Fuca Strait, and none in Haro Strait-Boundary Passage. 

For larger vessels over the 1995-2010 period, including bulk carriers, tug and tank barges, 

tankers, and general cargo (including container ships), there were an estimated average of 

6.4 incidents per year in eastern Juan de Fuca Strait, 3.3 incidents per year in western Juan 

de Fuca Strait, and 0.3 incidents per year in Haro Strait-Boundary Passage (Environmental 

Research Consulting et al. 2014). There were a total of 160 recorded incidents involving 

these larger vessels, of which collisions accounted for four (2.5%), including the following: 

• In eastern Juan de Fuca Strait, 103 incidents (4 allisions, 2 collisions, 2 groundings, 
8 transfer, and 87 other); 

• In western Juan de Fuca Strait, 53 incidents (2 collisions, 8 groundings, 1 transfer, 
and 42 other); and 

• In Haro Strait-Boundary Passage, 4 incidents (4 other) (Environmental Research 
Consulting et al. 2014). 

                                          
2  Eastern portion of Juan de Fuca Strait extends approximately from Race Rocks east to Rosario Strait and up to 

the southern end of the San Juan Islands. 
3  Western portion of Juan de Fuca Strait extends approximately from Race Rocks west to the mouth of Juan de 

Fuca Strait. 
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Between 1993 and 2004, the incident rate for collisions in the Vancouver region was 

calculated at 4.6 incidents per 10,000 transits.4 An estimated 16% of the incidents were 

classified as serious and the calculated accident rate was 7.3 accidents per 100,000 transits. 

A comparison to world rates indicates that the Vancouver regional rate is similar to the 

lower end of global container ship rates (see RBT2 EIS Appendix 30-A). 

For 2012, the probability of a collision occurring between a fishing vessel and a container 

ship or other large vessel in the Roberts Bank to Boundary Passage area was estimated at 

1.75%. Based on this probability, a collision between a fishing vessel and a large vessel 

(including container ships) would be expected to occur once every 57 years. The incidence 

projection for collisions with recreational vessels is estimated to be of the same order of 

magnitude as for commercial fishing vessels (see RBT2 EIS Appendix 30-A). Accidents in 

B.C. involving or occurring on boats such as fishing vessels mostly involve boats capsizing, 

sinking, or being lost at sea and workers falling overboard (WorkSafe BC 1999). The 

Transportation Safety Board of Canada has identified the following key concerns with 

respect to fishing vessel safety: vessel modifications and their impact on stability; the use 

and availability of lifesaving equipment; regulatory oversight; and the impact of fishery 

resource management plans and practices on the overall safety of fishing vessels 

(Transportation Safety Board of Canada 2015). While collisions were not identified as an 

issue of concern, where collisions between fishing or other small vessels and cargo ships or 

tankers have occurred, multiple causes have been identified, including lack of 

communications between vessels, sudden course changes, excessive speeds of the larger 

vessel in the presence of the smaller vessels, and poor estimation of the collision risk from 

both parties (TMX 2013a, Volume 8A, Section 4.0). 

10.3.2  Potential In-transit Accident Incidence and Release Amount Predictions 

Marine accidents or malfunctions related to vessel movements within the MSA are described 

in Appendix 10-A and include the following: 

• Loss overboard of containers from a container ship in transit; 

• Collisions; 

• Groundings; 

• Fire and explosions; and 

• Founderings. 

                                          
4  Vancouver region defined as Vancouver ports and other nearby Canadian ports south of latitude 50 degrees N 

and the adjacent waters where the majority of ships transiting those waters are travelling to or from those 
ports. 
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Allisions are not considered for Project-associated marine shipping in the MSA as there is no 

opportunity for the event to occur. 

Roberts Bank Terminal 2 EIS Appendix 30-A and Appendix 10-A provide probabilities of 

these accidents occurring (presented as return periods5), maximum credible spill sizes, and 

the most likely locations where spills could occur. The following sections summarise 

findings of these assessments with respect to potential incidents within the MSA related to 

RBT2-associated vessels. 

10.3.2.1 Loss Overboard of Containers from Ships In-transit in Semi-protected 
Waters 

Roberts Bank Terminal 2 EIS Appendix 30-A and Appendix 10-A state that the risk of 

loss from foundering or loss overboard from ship motions in semi-protected water such 

as the MSA is negligible, based on World Shipping Council estimates (WSC 2013). 

Specifically, there are 350 containers lost per year from non-catastrophic events 

associated with ship seaway motions. There are typically about 100 million laden containers 

moved per year (WSC 2013), equal to approximately 175 million laden twenty-foot 

equivalent units (TEUs), of which RBT2 would represent less than one percent. Thus, the 

loss rate is less than 1 x 10-7 per year for container movements to/from RBT2 due to 

foundering or severe weather. This incidence is considered negligible.  

Containers may be lost overboard in the event of a collision or grounding and could 

conceivably release hazardous and noxious substances (HNS) to the environment. A review 

of the IHS Sea-web casualty database indicated that of 19 reported events, 12 did not 

report a loss overboard of containers. Based upon these limited historical data, the 

maximum credible loss overboard of containers from a container ship in transit is estimated 

at 25% of the vessel capacity. While removal of containers lost overboard would involve a 

salvage operation, the combination of low collision or grounding accident frequencies with 

the low percentage of HNS containers at risk of being lost overboard (approximately 0.7% 

for Deltaport in 2012; see RBT2 EIS Appendix 30-A), and the requirement for the container 

being compromised to release its contents, leads to the assessment that the frequency of 

spills of HNS substances from containers lost overboard is low enough to not require further 

consideration as a plausible accident or malfunction arising from marine shipping associated 

with the Project. 

                                          
5  A return period is an estimate of the average number of years between two similar events. For example, an 

event with a return period of 1 in 100 years would have a 1/100 probability of occurring, equivalent to 1% in a 
given year. That is, in any given year, there is a 1% chance that the event could happen, regardless of when 
the last similar event occurred. 
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10.3.2.2 Collisions In-transit  

Roberts Bank Terminal 2 EIS Appendix 30-A and Appendix 10-A provide the evaluation of 

the potential for a collision between a container vessel and each of four types of marine 

vessels6 in the MSA: crude tankers, other tankers (product and chemical), bulk carriers, and 

other container ships. After considering a series of variables, including the outcome that a 

spill is associated with the collision, the analysis found the following: 

• Minimum return period (at 95% confidence level) for collisions of RBT2-bound 
container ships with other traffic in the MSA of 133 years;  

• Container ship-tanker collision return periods of over 10,000 years and those for 
laden crude oil tankers even lower, due to the fact that only outbound crude oil 
tankers are expected to be laden with crude oil; and  

• Minimum return period for a container ship collision with another container ship is 
approximately 250 years. 

A collision does not necessarily lead to a spill. Worldwide data indicate collisions resulting in 

spills are less likely. The analysis in RBT2 EIS Appendix 30-A (Tables 3-14 and 3-15, at full 

RBT2 traffic plus other foreseeable marine facilities) found the following: 

• Minimum return periods (at 95% confidence level) for a collision between RBT2-
bound container ships and other container ships that results in a spill (of fuel oil) are 
approximately 10,000 years; and 

• Minimum return periods (at 95% confidence level) for a collision between RBT2-
bound container ships and laden crude oil tankers that result in an crude oil spill are 
over 800,000 years. 

Collisions and associated spills in the MSA will have the highest probability of occurrence 

where the probability of an encounter between ships is highest, based on the relative risk of 

overtaking, head-on, and crossing encounters. The most likely encounter locations in the 

MSA are near East Point on Saturna Island at the eastern entrance to Boundary Passage, 

and near Turn Point on Stuart Island at the entrance to Haro Strait at the southwest end of 

Boundary Passage (see Figure 10-1). 

The maximum credible spill for a collision is estimated as the size of the largest single fuel 

tank allowed under International Maritime Organization (IMO) regulation (2,500 m3), as it is 

assumed that only one tank of one vessel would be compromised in a collision (see Section 

3.8 of RBT2 EIS Appendix 30-A). 

                                          
6  B.C. ferries from Tsawwassen were not included on the basis of their high manoeuvrability and established risk 

avoidance and communication practices at Roberts Bank terminals. 
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Using information from Fisheries and Oceans Canada (DFO), RBT2 EIS Appendix 30-A also 

provided calculations for collisions involving RBT2-associated ships with fishing and 

recreational vessels. For the portion of the MSA that incorporates the waters between the 

proposed RBT2 terminal and the eastern shore of Saturna Island, the probability of a 

collision occurring between a commercial fishing vessel and a container ship or other large 

vessel, which reflects 2012 conditions, has a return period of 57 years, i.e., the potential to 

occur once in 57 years (RBT2 EIS Appendix 30-A). In 2030 without the Project, due to the 

increased vessel traffic expected at that time even without the Project, the probability of a 

collision in this portion of the MSA increases compared to the 2012 circumstance, and is 

estimated as having a return period of 51 years. The estimated probability of a collision 

would increase only slightly in 2030 when Project-associated shipping is taken into account; 

the estimated return period for this scenario is 50 years (RBT2 EIS Appendix 30-A). Taking 

into consideration the conservative nature of that estimate, and the Transportation Safety 

Board of Canada data, the return rate for a collision in the MSA is estimated to be 

approximately 50 years (Appendix 10-A).  

10.3.2.3 Groundings In-transit for RBT2 Container Ships 

Roberts Bank Terminal 2 EIS Appendix 30-A and Appendix 10-A present the evaluation of 

the potential for drift and powered groundings of container ships. Spills associated with soft 

and hard groundings while underway were found to have approximately 1,240-year return 

periods. The analysis also determined groundings are expected to occur most frequently 

along Boundary Passage due to the narrowness of the channel and prevailing wind 

directions. 

The maximum credible spill volumes for a soft grounding is the size of the largest single fuel 

tank allowed under IMO regulation (2,500 m3), and for a hard grounding, three tanks 

(7,500 m3) (see Section 3.8 of RBT2 EIS Appendix 30-A). 

10.3.2.4 Fire and Explosions 

Since 1995, there have been 148 fires and explosions recorded for container ships 

worldwide (IHS 2013), of which 33 were in port. Twelve were in the cargo holds, three were 

in unspecified locations, and the rest were in accommodation, engine, or machinery spaces. 

Rates developed based upon international data in RBT2 EIS Appendix 30-A result in a mean 

return period of 199 years for fires and explosions while at or near the terminal assuming 

each ship spent 1% of a ship-year in the Vancouver region. This includes time at the 
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terminal. The mean return period of a fire/explosion while underway during transit by a 

RBT2-bound container ship through Segments A to D is approximately 1,100 years 

(see Appendix 10-A). 

Container ship cargo holds are required to be outfitted with a fixed fire detection and alarm 

system. Typically, a smoke detection system is provided and is combined with carbon 

dioxide extinguishing system piping. Most of these events will be of short duration and 

controlled by the ship crew. Given the very low probability of a fire or explosion and the 

prevention and response measures that would mitigate the consequences of such an 

occurrence, fire and explosion do not warrant further consideration as plausible accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.3.2.5 Founderings 

Appendix 10-A determined foundering risk is considered negligible in Segments A, B, and 

C because they are in protected waters. Global rates were applied to Segment D, with a 

return period of over 50,000 years. Therefore, founderings do not warrant further 

consideration as plausible accidents or malfunctions arising from marine shipping associated 

with the Project. 

10.3.3  Identification of Plausible Worst-case Accident or Malfunction Scenarios 

Plausible worst-case accident or malfunction scenarios were determined based on the 

analysed probabilities of occurrence, likely locations, and possible consequences identified 

above. Two scenarios were selected for the assessment of potential effects associated with 

an accident or malfunction arising from marine shipping associated with the Project, as 

described below.  

10.3.3.1 Plausible Accident or Malfunction #1: Hard Grounding Resulting in a 
Spill 

Two potential accidents or malfunctions described in Section 10.3.2 above could result in a 

spill of fuel oil: a collision or a grounding. Of these, a grounding scenario was selected for 

further assessment as the plausible worst-case accident or malfunction involving a spill. To 

facilitate the assessment of potential effects of this potential accident or malfunction, a 

hypothetical scenario was developed, as described below. 
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Hypothetical Accident or Malfunction Scenario 

In this hypothetical scenario, a container ship associated with RBT2 experiences a hard 

grounding (i.e., grounds on a hard substrate) while under power in Boundary Passage near 

South Pender Island. The ship’s hull is breached and structural damage extends through 

three heavy fuel oil tanks in the ship’s interior. As a result of the damage, 7,500 m3 of 

heavy fuel oil discharges to the surrounding marine environment, assuming all three tanks 

are full. The period in which the grounding occurs is on an afternoon in May, when winds 

are moderate southeasterlies, such that the initial spill makes landfall on the southern 

shores of South and North Pender islands. High spring flows from the Fraser River create a 

southwest current in the Strait of Georgia, pushing the spill across and into Swanson 

Channel, oiling the eastern shores of Moresby Island. Unmitigated, the spill could disperse 

into MSA Segments A and E to the north and into Segments C, D, and G to the south. The 

anticipated fate and behaviour of the spilled oil is described in this section further below. 

Characteristics and Rationale for Hypothetical Scenario 

The characteristics and rationale for the selection of this plausible worst-case spill scenario 

are provided in Table 10-1. 

Table 10-1 Characteristics and Rationale for Selection of Plausible Worst-case 
Spill Scenario 

 

Plausible Worst-case 
Scenario Characteristic 

Rationale for Selection 

Type of ship Container ship Only container ships call at RBT2. 

Type of accident Powered grounding 
Most probable event with highest environmental 
consequence. 

Substrate Hard bottom 

Most likely substrate, given estimates that 75% of 
the MSA is considered to be bounded by rock, not 
soft bottom. For groundings in rocky substrate, 
the probability of hull penetration is assumed to 
be 80%. 

Material spilled Heavy fuel oil 

Though container ships typically carry light and 
heavy fuel oil, when spilled to the environment, 
heavy fuel oil is more persistent, evaporates less, 
is more likely to travel farther, and is more likely 
to wash ashore. 

Month of 
accident 

May 

Spring freshet flows from the Fraser River increase 
the likelihood of a spill’s transport away from the 
accident site, notably from Boundary Passage into 
Haro Strait. 
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Plausible Worst-case 
Scenario Characteristic 

Rationale for Selection 

Weather 
conditions at 
time of the spill 

Moderate southeasterly 
winds 

In May, winds are typically moderate, variable in 
speed and direction, though frequently 
southeasterly and southwesterly. 

Volume spilled 7,500 m3 

For a grounding scenario, it is assumed that the 
maximum credible spill size for a hard grounding 
is three times the maximum IMO-regulated tank 
size (2,500 m3), which totals 7,500 m3. 

Location of spill 

South end of South 
Pender Island in 
Boundary Passage and 
Moresby Island. 
Unmitigated, the spill 
would extend north into 
MSA Segments A and E 
and south into Segments 
C, D, and G. 

Boundary Passage is considered a higher collision 
or grounding risk area due to the relatively narrow 
passage, potential navigational hazards, and 
prevailing wind directions (see Appendix 10-A). 
The geographic complexity of the Gulf Islands 
support one of the more ecologically rich marine 
and intertidal environments within the MSA. 
Additionally, the Gulf Island, San Juan Island, and 
Haro Strait areas are relatively high use areas for 
marine and shore-based recreational and 
commercial activities within the MSA. 

Spill behaviour 

Immediate oiling on the 
shores of South and 
North Pender islands at 
and around the grounding 
site. The spill is pushed 
across and into Swanson 
Channel, oiling the 
eastern shores of 
Moresby Island.  

Fraser River outflow carries the spill through 
Boundary Passage and Haro Strait, and seasonal 
winds push the spill in a northwest direction. 
Forces combine to cause transport of the oil to 
surrounding waterways and islands. 

The assessment of potential changes to ICs and potential effects on VCs is based on this 

hypothetical spill scenario. It is understood that an actual spill could have different 

characteristics than those summarised above, and the changes to ICs and effects on VCs 

could vary from those described in Section 10.5. However, these characteristics generally 

represent the worst-case consequences for most ICs and VCs and sub-components; 

important variances are noted as appropriate in Section 10.5. 

Hypothetical Boundary Passage Spill Behaviour and Fate 

This section qualitatively describes the characteristics and natural attenuation processes of 

heavy fuel oil. Details concerning the response to and containment and clean-up of the 

hypothetical worst-case spill scenario are described in Section 10.4. 
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Heavy Fuel Oil Spill Characteristics 

The physicochemical properties of heavy fuel oil at realistic spill temperatures vary, due to 

differences in the refining process, the quality of the oil used as feedstock in the refining 

process, and the attributes of other fuel constituents. When heavy fuel oil is spilled at sea, 

these properties change over time in response to weathering processes. In general, heavy 

fuel oils are highly viscous, are mostly insoluble, and contain a relatively small proportion of 

volatile fractions. Hence, they disperse less and may be more persistent (than light fuel 

oils7) in the environment at the water surface and shorelines. Since heavy oils are stable 

and do not react with water (American Petroleum Institute 2011), they may float, sink, or 

resurface after they sink, depending on meteorological and oceanographic conditions. It is 

possible for heavy fuel oil to submerge beneath the sea surface under appropriate 

conditions, including the following: 1) the density of oil (or emulsion) is close to the ambient 

water; 2) the viscosity of oil (or emulsion) is low enough so that it breaks into millimetre to 

metre-sized patches or mats; and 3) the energy of waves is sufficiently high to submerge 

the oil. Weathered heavy fuel oil may also become incorporated in nearshore 

sediments where sufficiently high amounts of suspended particulate matter are present. 

Like light fuel oils, the lighter fractions of heavy fuel oils may evaporate or dissolve. Refer to 

Section 10.5.2 for information on water surface and column contamination and oil 

weathering processes. 

Fate of Oil in the Event of a Spill in Boundary Passage 

Based on the return period predictions described above, Appendix 10-B made qualitative 

evaluations of the physical fate and transport of potential spills were conducted. The 

evaluations focus on the Boundary Passage region where the probability of an accident or 

malfunction and associated spill to the marine environment is greater. An accident or 

malfunction involving an oil spill in the Boundary Passage region is also considered to be of 

high environmental consequence due to ecologically sensitive areas within the Gulf and San 

Juan islands. 

                                          
7  Light fuel oils have a greater proportion of lower molecular weight and more volatile fractions (e.g., BTEX and 

naphthalenes), making them more evaporative and also more soluble in the water column. Overall, light fuel 
oil is less persistent in the environment and dissipates faster than heavier oils. Light fuel oil is more likely to 
break up into small droplets that become entrained in the water column due to wind and wave forcing, as 
compared to heavier fuel oils or crude oils. In the marine environment, the solubility of light fuel oils can 
increase exposure and toxicity to organisms. 
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The geographic extent of contamination of marine waters following a spill is dependent upon 

the speed with which the contaminant is diluted or dissipated by natural processes. The 

extent of coverage on the ocean surface or at the water’s edge will determine how 

detrimental the event is, as contact with marine species will be greatest in these areas 

(ITOPF 2011). There is the potential to cause widespread changes in the open water 

environment and in the intertidal zones along shorelines through water or sediment 

contamination (toxicity effects) and smothering. 

In the event of a spill in Boundary Passage, released fuel oil could potentially affect 

shorelines due to the close confines of the Boundary Passage and Haro Strait regions. It is 

expected that Fraser River outflow would carry spilled product west through Boundary 

Passage and into Haro Strait during the spring months8. Due to the proximity of land, 

shoreline oiling would be expected, especially along the southern shores of Saturna and 

South Pender islands. This would likely be exacerbated during periods of northwest winds.  

Within a few days and without intervention, the bulk of spilled light oil would spread to its 

minimum thickness and evaporate. Turbulent conditions resulting in high entrainment of 

light fuel oil types may cause short-lived acute water column contamination, especially in 

shallower waters. Water column contamination is less likely from heavy fuel oils; however, it 

is possible in very turbulent or turbid water (i.e., due to high suspended sediment 

agglomerating with oil). The persistence of heavy fuel oil on the sea surface means it would 

likely travel farther than light fuel oils, affecting a greater geographical extent of the sea 

surface and increasing the extent of shoreline oiling within the MSA.  

A hypothetical spill scenario has previously been assessed near the south end of Boundary 

Passage (referred to as Arachne Reef) using fate and transport modelling during spring 

conditions (TMX 2013b). This assessment predicted the extent of oiling for a 8,250 m3 spill 

of crude oil at the Arachne Reef in the spring9, which, for the purposes of the RBT2-

associated vessel plausible worst-case scenario qualitative assessment, is assumed to be 

comparable to the 7,500 m3 hypothetical heavy fuel oil spill for a RBT2-associated vessel in 

Boundary Passage. Both scenarios occur within the same geographic area, the same type of 
                                          
8  This section describes spill fate for the hypothetical spill outlined in Table 10-1 above, which is assumed to 

occur in May. Spill fate may differ at other times of year. For example, as the discharge from the Fraser River 
decreases in the summer, its influence on the transport of a potential spill would diminish. Tidal currents and 
winds would become the more dominant transport mechanism, and shoreline oiling would be expected due to 
the proximity of land in the Boundary Passage region. In the fall and winter, spill transport would be primarily 
dependent on winds, which are typically stronger in the winter months. 

9  The simulated duration of the crude oil release that was modelled assumed a release over 13 hours with 
25 percent of the oil released in the first hour, and a constant hourly spill rate for the next 12 hours. 
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product is released (Group 4 heavy oil), and the same season (spring) is modelled. 

Modelling predictions for the 8,250 m3 crude oil spill in the spring indicate the maximum 

spatial extent with a high to very high probability of oiling (≥50 percent probability) would 

extend north into MSA Segments A and E and south into Segments C, D, and G. 

This qualitative assessment assumes that no interventions are undertaken. As described in 

Section 10.4.4.3, spill recovery activities would be initiated within 72 hours of the incident. 

It is expected that shoreline clean-up and assessment techniques would be applied to the 

spilled heavy oil that reached the shore, and that most of this oil would be recovered. 

10.3.3.2 Plausible Accident or Malfunction #2: Collision between a Container 
Ship and a Small Vessel  

The second scenario selected for the assessment of potential effects associated with an 

accident or malfunction arising from marine shipping associated with the Project is a 

collision between a container ship associated with the Project and a small vessel, such as 

may be used for marine commercial use, outdoor recreation, or traditional purposes. Such a 

collision would occur within the established shipping lane. The collision is assumed to 

result in damage to or loss of the vessel and/or gear and injury or fatality of persons on the 

small vessel. 

10.4 MITIGATION MEASURES 

The regulatory framework, roles, and responsibilities for navigational safety in Canada are 

detailed in Section 3.0 Regulatory Framework and Role of Government. This section 

describes mitigation measures relevant to the prevention of or response to potential 

accidents or malfunctions arising from marine shipping in the MSA. 

10.4.1  Risk Mitigation Practices in the Marine Shipping Area 

This section describes risk mitigation practices for marine shipping accidents or malfunctions 

currently in place in the MSA and applicable to both plausible accidents or malfunction #1 

and #2 described above. Section 10.4.2 describes the planning and response framework 

applicable to Plausible Accident or Malfunction #1: Hard Grounding Resulting in a Spill. 

The Marine Vessel Incidence Prediction Inputs to the Quantitative Risk Assessment 

(RBT2 EIS Appendix 30-A) notes that the southern B.C. coast is a mature marine vessel 

traffic area that is regularly used by deep sea vessels. It further notes vessel operations in 
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the region are supported by several marine risk mitigation approaches used in calculating 

the probability of accidents or malfunctions, including the following: 

• Vessel traffic management system including radar surveillance and traffic 
separation zones: The Canadian Coast Guard (CCG) Marine Communication and 
Traffic Services maintains a vessel traffic management system that includes 
mandatory vessel reporting requirements, monitoring of radio communication, radar 
tracking, and a vessel traffic separation scheme (see Figure 10-1 for graphical 
representation of traffic inbound and outbound separation zones); 

• Pilotage for all vessel moves within the region: The Pacific Pilotage Authority 
is a federal Crown corporation that administers pilotage service in the Canadian 
waters off the coast of B.C. All vessels over 350 gross tonnage are required to have 
a pilot onboard from the pilot station at Brotchie Ledge off Victoria to their final 
destination in the Vancouver region, including Roberts Bank terminals. 
Approximately 12,000 piloted vessel moves are made each year; 

• Navigational aids: Aids to navigation are placed at critical areas along the 
waterway and in the vicinity of Roberts Bank; and 

• Precautionary areas and special operating instructions: At key locations along 
shipping lanes (see Figure 10-1), such as approaching East Point for outbound 
tankers, and approaching Turn Point at the junction of Haro Strait and Boundary 
Passage, special operating instructions are imposed as part of the Vessel Traffic 
Services Zones Regulations. 

Further, the marine operations at and near Roberts Bank include additional measures: 

• Radio communication with B.C. Ferries: There are established radio 
communication protocols for vessels calling on Roberts Bank terminals and B.C. 
Ferries masters; and 

• Weather restrictions (leading to anchorage): Ships masters, pilots, or tug 
operators may delay berthing during severe weather conditions, limiting the risk of 
accidents during manoeuvring or tug assistance. 

Additionally, container ship operations routinely implement risk controls and operating 

practices, including the following: 

• Fire detection and extinguishing system: Container ships are required to be 
outfitted with a fixed fire detection and alarm system made pursuant to the Canada 
Shipping Act, 2001. Typically, a smoke detection system is provided and is combined 
with carbon dioxide extinguishing system piping; 

• Reduced use of heavy bunker fuel in favour of diesel oil: As a result of 
implementation of special Emission Control Areas off the west coast (associated with 
Vessel Pollution and Dangerous Chemicals Regulations), the use of heavy fuel oil as a 
primary fuel source is restricted; container ships operating in these areas carry less 
heavy fuel; and 
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• Fuel tank protection: As per the International Convention for the Prevention of 
Pollution from Ships (MARPOL), all ships delivered on or after August 1, 2010, with 
an aggregate oil fuel capacity of 600 m3 and above are required to have fuel tank 
protection designed to minimise outflow of oil from fuel tanks. The requirements 
include a protected location of the fuel tanks and performance standards for 
accidental oil fuel outflow. In practice, this is mostly implemented by double hulling 
the fuel tanks and will be implemented in virtually the entire container fleet by 2030 
(see RBT2 EIS Appendix 30-A). 

10.4.2  Marine Oil Spill Management Overview 

The federal approach to ship-source oil spill preparedness and response is cooperative. 

Transport Canada is the federal lead for legislative oversight and regulation, while the CCG 

and Environment Canada are key partners in implementing relevant programs under their 

mandates. Canada’s approach to dealing with ship-source oil spills is based on three pillars, 

described below:  

• Prevention: Taking all reasonable steps to prevent marine incidents from 
happening. This includes a broad legislative and regulatory framework, as well as 
oversight and enforcement of regulatory requirements; 

• Preparedness and Response: Preparing for and responding to a marine incident 
quickly and effectively. This pillar is based on shared responsibility between 
government and industry, where government has a regulatory and oversight role 
and industry is responsible for the response under CCG oversight. This pillar includes 
activities to confirm there is capacity to respond to ship-source oil spills; and 

• Liability and Compensation: Ensuring the polluter is held liable, and, in the event 
of a ship-source oil spill, ensuring the polluter pays and there is 
adequate compensation to cover clean-up costs and any damages as a direct result 
of a ship-source oil spill. 

These pillars form the foundation of Canada’s Marine Oil Spill Preparedness and Response 

Regime (the Regime) (Transport Canada 2015a), which sets out the guidelines and 

regulatory structure for preparedness and response to marine oil spills. Key elements of the 

Regime include the following: 

• Defined roles and responsibilities for federal departments, industry, and other 
partners, along with oil spill response procedures; 

• A comprehensive and evolving suite of spill-related legislation and regulations, such 
as the Canada Shipping Act, 2001 and the Vessel Pollution and Dangerous Chemical 
Regulations; 
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• National plans for preparedness and response, and a national response team trained 
to manage the responses; 

• The National Aerial Surveillance Program which detects and monitors spills;  

• Certification and standards for local spill response organisations; and 

• Liability requirements for polluters, along with the identification of national and 
international oil pollution funds available for clean-up and compensation.  

Importantly, the Regime requires Response Organisations certified by Transport Canada to 

have prescribed levels of equipment and resources available to carry out oil spill response 

activities on Canada’s coasts. Additionally, it requires ships greater than 400 gross tonnage 

that carry oil as fuel for their own use have an arrangement in place with a certified 

Response Organisation in order to operate in Canadian waters. Such vessels must also 

maintain proof of financial responsibility and a shipboard oil pollution emergency plan with 

one or more named individuals authorised to implement the plan. 

The CCG plays a critical role within the Regime. The Canada Shipping Act, 2001, along with 

the Oceans Act, provide the CCG with the legislated authorities as the lead federal response 

agency responsible for ensuring an appropriate response to all ship-source and mystery 

source pollution incidents in Canadian waters.  

In the event of a spill, the Responsible Party (i.e., the polluter) is in charge of the overall 

response and appoints an Incident Commander. The Incident Commander is responsible for 

the deployment of required resources (including activation and deployment of the Response 

Organisation) and for providing the CCG with an acceptable plan of action. If a polluter is 

unknown, unwilling, or unable to respond, the CCG will assume the overall management of 

the incident as the Incident Commander. 

The CCG advises the Responsible Party and the Incident Commander of its responsibilities 

under the Canada Shipping Act, 2001, and assumes the role of Federal Monitoring Officer 

when the CCG is satisfied with the polluter’s intentions and plans.  

During a response to an environmental emergency requiring multi-agency cooperation, the 

Environmental Emergencies Science Table (Science Table) can be convened to provide 

advice to the lead agency (as well as the Incident Commander). The Science Table brings 

together relevant experts in the field of environmental protection such as response 

agencies, all levels of government, Aboriginal representatives, local communities, industries, 

environmental non-government organisations, and academic institutions (Environment 

Canada 2015). 
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The Science Table of experts is able to develop consensus on protection and clean-up 

priorities, bring the right expertise together, adapt the scale of response to a particular 

environmental emergency, and provide a forum for rapidly moving information to minimise 

damage to human life or health and the environment, while maximising the use of limited 

response resources. These discussions can occur on-site, or by telephone or 

videoconference (Environment Canada 2015). 

The Incident Command System is used to facilitate the integration and coordination of 

various teams from responding agencies including the CCG, Science Table, the province of 

B.C., harbour and port authorities, local emergency response teams, the Responsible Party, 

and the Response Organisation (Western Canada Marine Response Corporation (WCMRC), in 

the case of the B.C. coast). Figure 10.2 presents key roles and relationships during a spill 

incident. Figure 10.1  

Figure 10.2 Key Roles and Relationships during a Spill Incident  

 
Source: WCMRC  
 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-19  
 

10.4.2.1 Spill Incident Procedure Summary 

Steps to be taken in the event of a spill within the MSA are summarised in Table 10-2 

below. 

Table 10-2 Spill Response Procedure Summary 

 

Procedures Notes 

1 Report the incident 

Spills may be reported through multiple channels, including 
CCG, Marine Communication and Traffics Services, 911, PMV 
operations, etc. Regardless of the initial report, applicable 
notifications fan out amongst authorities and agencies. 

2 Spill management 

In the event of an incident, the polluter would report the 
incident as required under the regulations of the Canada 
Shipping Act, 2001. The polluter would appoint an Incident 
Commander. This is pre-identified in their oil pollution 
emergency plan. 

3 Activation of Response 
Organisation 

The designated Response Organisation (WCMRC) would be 
activated and would provide a response on behalf of the 
polluter. 

4 Monitoring by the CCG The CCG monitors the response as the official Federal 
Monitoring Officer. 

5 Advisory role of the Science 
Table 

The Science Table would provide scientific advice to the 
Incident Commander on appropriate methods and procedures 
to best clean-up the spill. 

6 CCG as the Incident 
Commander 

The CCG would become the Incident Commander if the 
polluter were unknown, unwilling, or unable to respond. 

7 Compensation for oil spills 
In the event of an oil spill, there are mechanisms that 
currently exist to cover the cost of clean-up activities, which 
are borne by the polluter.  

Source: Abstracted from TC 2015a. 

Basic assumptions concerning spill response for the plausible worst-case scenario are 

provided in the section below.  

10.4.3   General Approach to Spill Response in the Marine Shipping Area 

Vessel-deployed containment booms and skimmers are the primary equipment used to 

minimise dispersion and to recover oil. Specifically, booms are used for the following: 

• To limit the spread of oil away from the source and contain the oil for recovery; 

• To deflect oil away from sensitive shorelines, or from marine locations such as 
marinas, water intakes, and fish farms; and/or 

• To deflect oil towards shore for recovery. 
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Once contained, slicks would be herded into thicker layers for removal via skimming. 

Skimmers remove oil from the surface of water with large, dedicated skimming vessels 

being used in open unsheltered water, and small handheld units intended for calm and 

sheltered water.  

Non-mechanical methods, such as dispersants and in situ burning, are not typically used as 

they can be deleterious to surrounding populations of wildlife and are not pre-approved for 

use in Canada. These methods would only be considered on a case-by-case basis through 

Science Table consultation and would require approval (potentially by the CCG). 

The planning standards for equipment and personnel require that there be sufficient primary 

temporary storage capacity to maintain oil/oily water waste recovery operations 24 hours 

per day. Primary temporary storage capacity is defined as the storage required for each oil 

recovery unit. The required secondary storage capacity is essentially double the primary 

storage capacity. 

10.4.4  Western Canada Marine Response Corporation 

The following section describes WCMRC’s current capabilities, the mutual aid agreements 

they have signed, and mandated response.  

10.4.4.1 Western Canada Marine Response Corporation Capabilities 

Western Canada Marine Response Corporation is the Transport Canada-certified Response 

Organisation for the west coast of Canada. Upon request of a Responsible Party or upon 

direction of the designated authorities (i.e., CCG or Transport Canada), WCMRC would 

execute the spill containment and clean-up. 

Western Canada Marine Response Corporation is required to submit an Oil Spill Response 

Plan (OSRP) to Transport Canada every three years to maintain certification. The OSRP is 

developed by WCMRC to work within a framework of other federal, provincial, and local 

emergency response plans (WCMRC 2015a). The corporation must also demonstrate to 

Transport Canada that it has logistical arrangements in place to meet response time 

standards in the Geographic Area of Response (see Section 10.4.4.3). 

Western Canada Marine Response Corporation maintains a team of full-time and part-time 

employees, and trains on average 150 to 200 marine contractors and fishers in spill 

response each year. In addition to formal training, WCMRC conducts a program of 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-21  
 

equipment deployment and desktop exercises over the three-year certification cycle. The 

frequency of exercises is based on potential spill size, as follows: 

• Annually: 

▫ 150 tonne dedicated equipment deployment within the port of Vancouver; and 

▫ 1,000 tonne desktop exercise based on a scenario. 

• Every two years: 

▫ 2,500 tonne equipment deployment. 

• Every three years: 

▫ 10,000 tonne desktop exercise based on a scenario. 

In addition, WCMRC also participates in member exercises, annual joint exercises to test the 

Canada-U.S.A. Joint Contingency Plan, and cross-border mutual aid drills with mutual aid 

partners, including U.S. Oil Spill Response Organisations in Washington and Alaska (WCMRC 

2012). Agreements with these other Response Organisations provide WCMRC access to 

trained personnel, vessels, and equipment in the event of a major spill. WCMRC also 

participates in the Northwest Response Equipment List program coordinated by the U.S. 

Coast Guard, which shares equipment information and availability among Oil Spill Response 

Organisations on the west coast of North America. 

Western Canada Marine Response Corporation meets the equipment requirements for 

certified Response Organisations by maintaining the following (WCMRC 2015b): 

• A dedicated fleet of specialised oil spill response vessels, with a combined skimming 
capacity of 468 tonnes/hour; 

• More than 35,500 m of boom; 

• The capacity to clean up 1,500 m of shoreline/day; 

• 8,100 tonnes of primary storage capacity; 

• Four sweep systems for on-water oil collection; 

• Incident Command Post kits containing all the materials and equipment required to 
establish and operate a complete Incident Command Post. Three of these kits are 
currently stored in trailers ready to be mobilised in Burnaby, Duncan, and Prince 
Rupert, B.C.; 

• A communications network that includes fixed and portable repeaters and a mobile 
communications vehicle for supporting remote operations;  

• Equipment/Office warehouses in Burnaby, Duncan, and Prince Rupert; and 

• Equipment caches in Haida Gwaii, Kitimat, Shearwater, Port Hardy, Campbell River, 
Sunshine Coast, Port Alberni, Nanaimo, Deltaport, Fraser River, and Esquimalt. 
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Transport Canada inspects the entire WCMRC equipment inventory over a continuous three-

year cycle. 

In addition to WCMRC’s capability, the CCG operates three large equipment depots in 

Victoria, Richmond, and Prince Rupert and maintains equipment caches in ten additional 

locations along the west coast. 

If projects currently under review (such as the Trans Mountain Pipeline Expansion Project) 

are permitted to proceed, it is anticipated WCMRC’s capabilities and equipment will be 

expanded considerably (WCMRC 2015c).  

10.4.4.2 Mutual Aid Agreements 

Western Canada Marine Response Corporation also has a number of mutual aid agreements 

in place with Canadian and U.S. counterparts that provide WCMRC the ability to call on 

those resources for assistance and equipment in the event of a large oil spill. As a result of 

these agreements, organisations train and exercise together, ensure equipment is 

compatible, and share communication frequencies and best management practices.   

10.4.4.3 Geographic Area of Response and Standard Response Times 

As a ‘Response Organisation’ pursuant to the Canada Shipping Act, 2001, WCMRC is 

required to demonstrate to Transport Canada that logistical arrangements are in place to 

meet Response Time Planning Standards within its Geographic Area of Response (GAR).  

Within the GAR, there are Designated Ports, Primary Areas of Response (PAR), and 

Enhanced Response Areas (ERA) (see Figure 10-3), categorised according to the need 

for different planning standards, based on the increased risks associated with greater 

traffic density: 

• Designated Port - The port of Vancouver is defined as a Designated Port due to the 
volume of oil handled, marine traffic volume, and marine traffic convergence. 
Western Canada Marine Response Corporation is required to be able to deploy 
sufficient response equipment on a 150 tonne (Tier 1) spill scene within 6 hours and 
a 1,000 tonne (Tier 2) spill scene within 12 hours;  

• Primary Area of Response - The PAR for the port of Vancouver extends from the Port 
Metro Vancouver’s jurisdictional boundary to a distance of 50 nautical miles in all 
directions. Western Canada Marine Response Corporation is required to be able to 
deploy sufficient response equipment on a 2,500 tonne (Tier 3) spill scene within 
18 hours and a 10,000 tonne (Tier 4) spill scene within 72 hours. The worst-case 
scenario described in Section 10.3.3.1 is located in the PAR, and the hypothetical 
spill volume released falls within the 72-hour response deployment period; and 
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• Enhanced Response Area - The ERA encompasses all Canadian waters between the 
western boundary consisting of a line running between Carmanah Point on 
Vancouver Island to Cape Flattery, Washington State, and the eastern boundary 
consisting of a line running from Victoria due east to the Canada-U.S.A. border. 
Although the PAR and ERA are defined separately, the response time standards are 
effectively the same for both: 2,500 tonne (Tier 3) spill scene within 18 hours and a 
10,000 tonne spill (Tier 4) scene within 72 hours. 

Outside the PAR and the ERAs, but inside the GAR, WCMRC is required to be able to deploy 

sufficient response equipment on a 2,500 tonne (Tier 3) spill scene within 18 hours 

(plus travel) and a 10,000 tonne spill (Tier 4) scene within 72 hours (plus travel). According 

to the Response Organization Standards, TP 12401, on-water recovery operations for oil 

spills in sheltered waters and unsheltered waters are to be completed within ten operational 

days after the day on which the equipment is first deployed in the affected operating 

environments (Transport Canada 1995). 

Response to spills in U.S. territorial waters within the MSA is covered by the Northwest Area 

Contingency Plan and actioned by the Region 10 Regional Response Team and the 

Northwest Area Committee10.  

10.4.5 Other Risk Mitigation Options 

In addition to RBT2 EIS Appendix 30-A and Appendix 10-A of this report, several recent 

studies assessing risk of vessel incidents in the Salish Sea have been undertaken in both 

B.C. and Washington (van Dorp and Merrick 2014, Glosten Associates 2014, Trans Mountain 

2013b, Washington State Department of Ecology 2015). Most of these studies are focused 

on risk assessment of oil transport by tanker and recommend mitigation options such as 

amending legislation, improving industry operational processes and practices, caching 

emergency and spill response equipment, training personnel, and planning. In most cases, 

the mitigation options presented have limited applicability to container shipping in the Salish 

Sea, though Washington State Department of Ecology (2015) and van Dorp and Merrick 

(2014) suggest reduction of speed for container ships to enhance situational awareness 

and reduce potential energy of powered groundings or collisions. Other future studies 

considering risks, mitigation measures, and best practices for safe marine shipping 

on Canada’s west coast are currently being undertaken or contemplated (e.g., Clear 

Seas 2015).  

                                          
10  See http://www.rrt10nwac.com/Default.aspx for more information. 
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Response capabilities are also currently being advanced. Western Canada Marine Response 

Corporation is currently developing a Coastal Mapping Project for the B.C. coastline. The 

project develops protection strategies called Geographic Response Strategies (GRS) that 

capture sensitive environmental and cultural resources information in a digital mapping 

application. The objective of GRS is to reduce decision-making time during the initial 

response to a spill and help identify equipment, vessel, and personnel needs. Shoreline 

classification work undertaken by WCMRC conducted along the major vessel transit routes 

will be relevant to determine the need for any additional pre-SCAT (Shoreline Clean-up 

Assessment Technique) survey work that may be required adjacent to and down-current 

from the high incident risk area (described in Appendix 10-A). No pre-SCAT surveys have 

been conducted in the high incident risk area to date. Given the first vessel anticipated to 

call on RBT2 would not be until 2024, conducting a comprehensive pre-SCAT survey prior to 

the completion of WCMRC’s Coastal Mapping Project is considered premature at this time. 

Port Metro Vancouver is supportive of these initiatives by other agencies and authorities in 

reducing marine shipping-related risks outside PMV’s jurisdiction. 

10.5 ASSESSMENT OF POTENTIAL EFFECTS OF ACCIDENTS OR MALFUNCTIONS 

This section assesses the potential changes to ICs and potential effects on VCs caused by 

the identified plausible worst-case accidents or malfunctions arising from marine shipping 

associated with the Project. The accident or malfunction scenarios being assessed and the 

ICs and VCs that may be affected are listed in Table 10-3. The potential changes to and 

effects on these ICs and VCs, and on current use of land and resources for traditional 

purposes, as well as potential impacts on asserted and established Aboriginal and treaty 

rights, are described in more detail in the following sections. 
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Table 10-3 Plausible Worst-case Accidents or Malfunctions and Affected 
Components 

Plausible Accident or Malfunction 
Scenario Potentially Affected IC or VC 

Hard, powered grounding resulting in 
heavy fuel oil spill 

• Air Quality 
• Marine Water Quality 
• Atmospheric Noise 
• Light 
• Underwater Noise 
• Marine Fish and Fish Habitat 
• Marine Mammals 
• Marine Birds 
• Human Health 
• Marine Commercial Use 
• Outdoor Recreation 
• Archaeological and Heritage Resources 

Collision between container ship and 
small vessel 

• Human Health 
• Marine Commercial Use 
• Outdoor Recreation 

As noted in Section 10.2.3, the sub-components and indicators, assessment boundaries, 

information sources, existing conditions, criteria used to characterise residual adverse 

effects and determine whether a residual effect would be significant11, context of residual 

effects, and sources of uncertainty are as described in the respective IC and VC effects 

assessment sections (Sections 7.0 to 9.0), unless otherwise noted in the individual 

component assessments below. 

10.5.1  Air Quality 

This section assesses the potential changes to air quality resulting from accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.5.1.1 Assessment Boundaries 

The spatial, temporal, and technical boundaries generally applicable to the air quality 

component are described in Section 7.1.2 Air Quality, Assessment Boundaries. An 

additional technical boundary relates to the assessment of potential changes in air 

emissions due to accidents or malfunctions. The plausible worst-case incident considered 

                                          
11  If no residual adverse effects of routine marine shipping associated with the Project were predicted, the criteria 

used to characterise the residual effect and determine significance are defined in the IC and VC assessments 
described in Section 10.5. 
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in this assessment involves a powered ship grounding resulting in a fuel spill. Due to a 

number of uncertainties, including 1) environmental conditions at the time of the incident, 

2) specific characteristics of heavy fuel oil that could be spilled (refer to Appendix 10-B for 

more information), 3) limitations with respect to modelling evaporation, or 4) level of 

response to the incident, it is not possible to quantify to an acceptable degree of accuracy 

the changes to air quality from either the volatile fraction of oil that could evaporate or the 

emissions generated by response vessels. Therefore, as it was not possible to quantify air 

quality changes due to evaporation or response vessels, changes due to such an incident 

are discussed qualitatively. 

10.5.1.2 Information Sources 

In addition to the information sources for air quality listed in Section 7.1.3 Air Quality, 
Information Sources, this assessment used the following information source. 

Table 10-4 Existing Information Used to Inform the Air Quality Accidents or 
Malfunctions Assessment 

Topic Reference Study Description 

Evaporation of Oil Spills Fingas 2013 Modeling Oil and Petroleum Evaporation  

10.5.1.3 Potential Interactions and Changes 

This section considers the interactions with and potential changes in air quality due to 

accidents or malfunctions associated with marine shipping associated with the Project 

(Table 10-5).  

Table 10-5 Air Quality and Accidents or Malfunctions Interactions  

Activity/Event 
Interaction  

(Y/N) 
Potential for Change Rationale 

Potential 
Accidents or 
Malfunctions 

Y 

From the heavy oil spill associated with the vessel grounding, 
the volatile fraction of the heavy oil would evaporate and 
decrease air quality and the presence of accident and spill 
response vessels would increase emissions over the duration of 
the activity. 

A powered grounding of a container ship resulting in a heavy fuel oil spill would temporarily 

decrease air quality in the vicinity of the spill due to the evaporation of volatile organic 

compounds and exhaust air emissions generated by vessels responding to the incident and 

assisting with spill response activities. However, as explained in Section 10.5.1.1, resulting 

changes in air quality are not quantifiable and can only generally be described. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-27  
 

According to Fingas (2013), efforts to model the evaporation and dispersion of emissions 

from spills beyond the first few hours after spill occurrence have resulted in unacceptable 

errors in model-predicted results to date. The three major sources of error from the use of 

air-boundary-layer models to evaluate hydrocarbon evaporation from spills were identified 

as follows:  

1. The models cannot accurately deal with long-term evaporation; 

2. The effect of wind on evaporation rates results in unrealistic values; and  

3. The models have not been adjusted for the unique differences in evaporation rates 
for different types of oils, especially diesel-like oils.  

As acknowledged in Appendix 10-B and based on the analysis of the status of fuel spill 

emissions by Fingas (2013), it is difficult to estimate oil spill evaporation since oil is a 

mixture of hundreds of compounds and oil composition varies from source to source (i.e., 

evaporation depends on the type of fuel spilled) and even over time. Consequently, while it 

can be anticipated that some emissions of hydrocarbons would occur in the event of an oil 

spill due to evaporation, the magnitude of such emissions and their potential effect on 

ambient air quality cannot be reliably determined or quantified using available modelling 

tools. In the event of an oil spill, it is expected that the lighter, more volatile compounds will 

evaporate within the first few hours after exposure to the air at the oil/air boundary, 

resulting in a short-term, temporary increase in ambient concentrations of these compounds 

in the vicinity of the spill and downwind from the spill for some distance, depending on wind 

direction and speed. The less volatile (heavier) compounds are anticipated to evaporate 

over a period of days (evaporation rate dependent on the type of fuel spilled), resulting in 

elevated hydrocarbon levels in the area of the spill or downwind from the spill. Emissions 

are expected to become negligible as winds and currents disperse the oil or until clean-up 

efforts recover the oil from water surface.  

Air emissions generated by response vessels also cannot be reliably quantified, as there are 

many unknown factors (e.g., number of vessels, vessel engine rating, duration of recovery 

activities). Based on what is known of emissions of criteria air contaminants from ships in 

transit, it is unlikely that criteria for CO, NO2, SO2, and particulate matter would be 

exceeded from response vessels during the clean-up operations beyond 1 km from the spill. 

Summary of Potential Transboundary Changes 

Similar changes to air quality in the U.S. would occur if a spill occurred in or dispersed into 

U.S. waters and/or if response vessels are active in U.S. waters. 
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10.5.1.4 Summary of Assessment 

A powered grounding of a container ship resulting in a heavy oil fuel spill would temporarily 

decrease air quality in the vicinity of the spill due to the evaporation of volatile organic 

compounds of the fuel. Additional exhaust air emissions would be generated by vessels 

responding to the incident and assisting with spill response activities.  These emissions 

would be temporary and unlikely to exceed applicable criteria beyond 1 km from the spill. 

10.5.2  Marine Water Quality 

This section assesses the potential changes to marine water quality resulting from accidents 

or malfunctions arising from marine shipping associated with the Project. 

10.5.2.1 Assessment Boundaries 

The rationale for the spatial boundaries used in the assessment of marine water quality is 

provided in 

Table 10-6. Marine shipping area segments applicable to these boundaries are shown 

in Figure 4-1.  

Table 10-6 Spatial Boundary Definitions for Marine Water Quality 

Spatial Boundary Description of Study Area 

Local study area 
(LSA) 

Marine shipping area Segment B, which includes the location of the plausible 
worst-case accident or malfunction involving a heavy fuel oil spill, and 
Segments A, C, D, E, and G where dispersion of the spill could occur.  

Regional study 
area (RSA) 

Salish Sea, including the Strait of Georgia, Puget Sound, and Juan de Fuca 
Strait. 

10.5.2.2 Information Sources 

In addition to the information sources for marine water quality listed in Section 7.3.3 

Marine Water Quality, Information Sources, information sources to support the 

characterisation of anticipated changes in marine water quality due to accidents or 

malfunctions arising from marine shipping associated with the Project are presented 

in Table 10-7. 
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Table 10-7 Existing Information Used to Inform the Marine Water Quality 
Accidents or Malfunctions Assessment 

Topic Reference Study Description 

Oil Spill 
Behaviour 
and Fate 

TMX 2013b 
Trans Mountain Pipeline Expansion Project Application: 
Volume 8A: Marine Transportation – provides information on 
heavy oil spill characterisation, as well as oil fate predictions.  

Etkin et al. 2015 Marine and Rail Oil Transportation Study – oil properties and oil 
weathering information.  

ITOPF 2011 
Technical Information Paper 13: Effects of Oil Pollution on the 
Marine Environment – provides information on effects of oil 
pollution in the marine environment. 

Appendix 
10-B 

Marine Shipping Supplemental Report: Marine Fate of Shipping 
Spill-type Accidents – provides information on oil spill 
characterisation and oil fate predictions. 

 

Aboriginal traditional knowledge was considered in the assessment with respect to 

anticipated marine water quality changes from spilled oil associated with a potential 

accident or malfunction.  

10.5.2.3 Potential Interactions and Changes 

This section considers the interactions with and potential changes in marine water quality 

resulting from accidents or malfunctions arising from marine shipping associated with the 

Project (Table 10-8). 

Table 10-8 Marine Water Quality and Accidents or Malfunctions Interactions  

Activity/Event 
Interaction 

(Y/N) 
Potential for Change Rationale 

Potential Accidents 
or Malfunctions Y A change in water quality is anticipated from potential spills 

associated with an accident or malfunction.  

The nature and duration of changes to marine water quality from spilled heavy fuel oil will 

depend on a wide range of factors, including the behaviour of the oil in the marine 

environment, and the ambient conditions and physical characteristics (including weather 

conditions) at the time of the spill (ITOPF 2011). Heavy fuel oil is classified as having 

low toxicity, being highly persistent, and having high adherence (Etkin et al. 2015, 

Appendix 10-B). An event involving a smaller spill or a different product such as light fuel 

oil or another contaminant (e.g., from the release of a product from a breached container) 

could affect water quality in a different manner than the changes associated with the 

plausible worst-case spill scenario, but ultimately the fate of any minor or major release of a 
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contaminant at a location is dependent on the contaminant itself and on environmental 

conditions (including water density, which is controlled in part by temperature and salinity) 

at the time of the event and in the days that follow.  

The extent of water quality contamination from a heavy fuel oil spill will depend on the 

movement of the oil both across the water surface and vertically in the water column. 

Following an oil spill, the oil initially persists on the water surface as a slick for a certain 

amount of time before it evaporates, disperses, or dissolves. The degree of persistence on 

the water surface or in the water column is determined primarily by the presence of heavier 

compounds in the oil, and varies with wave energy and weathering (Etkin et al. 2015, 

Appendix 10-B). Weathering involves complex physical and chemical changes, illustrated 

in Figure 10-4, and includes the following: 

• Spreading on the water surface and dispersion – Oil slicks quickly spread to cover 
extensive areas of the sea surface. Spreading is rarely uniform and large variations 
in the thickness of the oil are typical. The rate at which the oil spreads and disperses 
is determined by the prevailing conditions such as temperature, water currents 
(including riverine and tidal influences), waves, and winds. After a few hours, the 
slick will begin to break up and, because of winds, wave action, and water 
turbulence, will then generally form narrow bands or windrows, which may be 
parallel to the wind direction, but are also deformed because of small-scale motions 
in the surface water. The more severe the conditions, the more rapid the dispersion 
of the oil. 

• Evaporation and dissolution – When released into water, lighter components of 
hydrocarbons will begin to evaporate, some will dissolve into the water column, and 
the remainder will float as long as the density of the remaining oil is less than the 
density of the water into which it was released. As lighter compounds are lost by 
evaporation, the oil that remains on the water surface will have increased density. 
Depending on wind and wave action, the oil may become entrained in the upper 
water column as small oil droplets. 

• Emulsification – Wave action can cause water-in-oil emulsions, which will drive the 
mixture towards neutral buoyancy. Emulsified oils can be persistent in the 
environment and present challenges for spill response. 

• Sedimentation – Heavy oils are normally less dense than seawater. Weathered fuel 
oil (for which evaporative processes have already occurred) may adhere to 
suspended particulate materials (particles of sediment or organic matter already in 
the water) and become incorporated into bottom or nearshore sediments, as they 
generally are sufficiently dense that they sink. Warm and windy spring conditions 
and high Fraser River freshet discharges that are laden with suspended solids 
provide favourable conditions for this submergence to occur.  
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• Biodegradation and oxidation – Oil spilled in the environment is naturally removed 
via photo-oxidation and biodegradation processes. Some compounds can be 
transformed through direct photolytic reactions if they receive sufficient irradiation 
from sunlight to affect the photo-oxidation chemical reactions. Biodegradation rates 
are related to molecular weight and structural conformation, with the lower 
molecular weight fractions being used first by microbes due to their relatively higher 
bioavailability. Biodegradation rates are also influenced by temperature, dissolved 
oxygen, and available nutrients. Although biodegradation is clearly not capable of 
removing bulk oil accumulations, it is one of the main long-term mechanisms for the 
natural removal of the final traces of oil from shorelines that are frequently over-
washed by tidal or wind-driven action. Figure 10.3 

Figure 10-4 Oil Weathering Processes 

 
Source: Etkin et al. 2015. 

Weathering processes affect the nature of the oil, including toxicity, and its behaviour, and 

the changed properties of the oil often affect spill response as well. Since a surface slick 

moves according to both tidal currents and prevailing winds, the oil on the surface and the 

dispersed oil in the water column do not travel together, but become spatially separated, 

especially during periods of strong winds. Therefore, changes in water quality in the event 

of a spill are highly variable.  

Based on information provided in Section 10.3.3.1, without intervention, the extent of the 

plausible worst-case spill is anticipated to affect areas within MSA Segments A, B, C, D, E, 

and G. However, measures to mitigate the effects of an oil spill of the size contemplated in 
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the hypothetical scenario are required to be in place within 72 hours, and on-water recovery 

operations for oil spills are to be completed within ten operational days after the day on 

which the equipment is first deployed, as outlined in Section 10.4.4.3. With the 

implementation of spill response processes and activities, as detailed in Section 10.4.3, 

marine water quality changes as a result of the plausible worst-case scenario spill are 

expected to occur primarily within Segment B within the LSA and persist in the order of 

months, depending on the exact environmental conditions, total movement of the slicks, 

and the composition of the heavy fuel oil (see Appendix 10-B for more information). Due 

to the confines of Boundary Passage and Haro Strait, it is predicted that a good portion of 

the oil spilled would make landfall before reaching Segments C and D within Juan de Fuca 

Strait (Appendix 10-B). A statement by Tsawout First Nation confirms that environmental 

conditions will dictate the ultimate fate of spilled oil: “From our long years of experience in 

our territory, it is clear to us that the weather, the tides and the currents will play a role in 

where and how fast an oil spill will travel in our territory, including getting washed up on 

important shorelines" (NEB 2015a). 

Appendix 10-B provides a description of anticipated water quality changes for surface 

waters and within the water column in turbulent conditions (plausible worst-case scenario 

included moderate to high winds, currents, and waves), based on previously observed and 

modelled changes. For an oil spill in turbulent conditions, the lighter volatile fraction of 

heavy fuel oil may quickly dissolve into the water through the entrainment process. The 

concentrations of polycyclic aromatic hydrocarbons (PAHs), the primary soluble constituents 

of oil that can dissolve into the water column and cause toxicity and biological exposure, are 

expected to peak shortly after the spill at potentially high levels but would most likely 

decrease in a matter of hours to days due to the action of waves and currents. Water 

column contamination (although most likely short-lived) could potentially reach toxic levels 

(>1 parts per billion) affecting pelagic and benthic habitat. 

Conversely, in less turbulent conditions where there is a lower potential for dispersion, 

evaporation of the lighter volatiles and dissolution into the water column may become 

competitive processes, which is expected to result in higher PAH concentrations in surface 

waters than in the water column. A leaching effect of low concentrations of constituents 

gradually dissolving over a longer period of time may occur while slicks are floating around. 

Concentrations may never exceed a toxic threshold at any given point, but the cumulative 

or repeated exposure to low doses may result in sub-lethal or even lethal effects, especially 

if a certain species or habitat is particularly sensitive to PAHs. Floating oil masses could be 

observed for several months after the incident depending on the exact environmental 

conditions, total movement of the slicks, and the composition of the heavy fuel oil.  
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The key aspects of water quality changes that are of interest from a biological effects 

assessment perspective based on the expected fate and effects of heavy fuel oil (which is an 

initially complex mixture) are as follows: 

• Lighter end volatile hydrocarbons are likely to be transferred to the air through 
evaporation at the sea surface;  

• Free-phase hydrocarbons are likely to be transferred to and deposited on shorelines 
(see Appendix 10-B and Section 10.5.6 for descriptions of oil persistence and 
contamination on shoreline sediments);  

• Surface and subsurface emulsifications and oil droplets are expected to be in a form 
amenable to ingestion or subsurface marine transport;  

• Long-chain aliphatic hydrocarbons are effectively solids and exert their effects by 
physical means, coating surfaces and smothering organisms;  

• Shorter-chain aliphatic hydrocarbons and aromatic hydrocarbons such as PAHs exert 
their effects by primarily chemical (toxic) means; and 

• Other aliphatic, heterocyclic, and aromatic compounds are likely to be present in an 
“unresolved complex mixture” that may be difficult to recover and could persist in 
the marine environment. 

Since the different fractions of a heavy fuel spill exhibit different physicochemical properties, 

as well as marked differences in expected marine fate, the specific characteristics and 

concentrations of unrecovered (or yet-to-be recovered) hydrocarbon constituents in areas 

adjacent to the point of release are complex and variable, both over space and time. 

Contamination of marine waters is not expected to persist due to natural phenomena that 

cause weathering of the oil and intervening measures to control and recover the spill.  

Summary of Potential Transboundary Changes 

Potential changes to marine water quality are expected to be similar in U.S. waters as the 

assessed hypothetical plausible worst-case spill scenario that occurs in Canadian waters 

would also affect U.S. waters.  

10.5.2.4 Uncertainty and Reliability 

Consequences of an accidental spill of heavy fuel oil would be highly influenced by 

environmental conditions at the time of the event, as well as the location and scale of the 

event. Because of this, the likely spatial and temporal extent, magnitude, and duration of 

potential changes to marine water quality cannot be predicted. Regardless, marine water 

quality is expected to be altered from the onset of the spill, and will improve as the spill is 

recovered, dissipates, volatilises, and/or biodegrades. For more information, refer to 

Appendix 10-B.  
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10.5.2.5 Summary of Assessment 

Marine water quality is anticipated to be altered in the event of an accident or malfunction 

involving a heavy fuel oil spill. The overall changes to marine water quality resulting from a 

fuel oil spill in the marine environment are dependent on the composition and distribution of 

the petroleum hydrocarbons, especially characteristics related to weathering and 

persistence, which influence its bioavailability for marine species.  

Due to natural processes that cause weathering of the oil and with the implementation of 

spill response processes and activities to control and recover the spill, marine water quality 

changes as a result of the plausible worst-case scenario spill are expected to occur primarily 

within Segment B within the LSA and persist in the order of months. Due to natural 

phenomena and intervening measures, contamination of marine waters is not expected to 

persist beyond a period of months. 

10.5.3  Atmospheric Noise 

This section assesses the potential changes to atmospheric noise resulting from accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.5.3.1 Assessment Boundaries 

The spatial, temporal, and technical boundaries generally applicable to the atmospheric 

noise component are described in Section 7.4.2 Atmospheric Noise, Assessment 

Boundaries. An additional technical boundary relates to the assessment of potential 

changes in atmospheric noise levels due to accidents or malfunctions. No data were 

available regarding the noise levels typically created by a powered ship grounding. Nor was 

information available regarding the type or numbers of vessels that would respond to a 

powered ship grounding resulting in a fuel spill. There was also no information available 

regarding the typical length of time required to adequately deal with such an incident. 

Therefore, it was not possible to quantify noise level changes due to the ship grounding or 

response vessels. Noise level changes due to such an incident are instead discussed 

qualitatively. 

10.5.3.2 Potential Interactions and Changes  

Potential changes associated with interactions between accidents or malfunctions and 

atmospheric noise are presented in Table 10-9.  
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Table 10-9 Atmospheric Noise and Accidents or Malfunctions Interactions  

Activity/Event 
Interaction 

(Y/N) 
Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions 

Y 
• Impact noise associated with a powered ship grounding. 
• Presence of additional vessels involved in spill response 

efforts would temporarily result in additional noise. 

A powered grounding incident would interact with the noise environment due to noise from 

the grounding of the vessel (e.g., impact noise and/or “scraping” noise from the interaction 

of the ship hull with the ground) and noise created by vessels responding to the incident. 

The impact noise associated with the grounding would likely be brief, but could potentially 

create noise levels well in excess of existing ambient noise levels, depending on the severity 

of the incident (i.e., the force of the collision). The activity of the response vessels would 

temporarily raise noise levels in the vicinity of the incident for the length of time required 

for the incident to be remediated. This noise would primarily be due to the operation of 

vessel engines, but there may also be noise from signal alarms, spill clean-up equipment, 

and voice loudspeakers. 

Summary of Potential Transboundary Change 

An accident or malfunction arising from marine shipping associated with the Project 

is expected to result in similar changes to atmospheric noise in the U.S.A. in the vicinity of 

the spill. 

10.5.3.3 Summary of Assessment 

The conclusions of the atmospheric noise assessment are as follows: 

• Marine shipping activities associated with the Project, specifically accidents or 
malfunctions, have the potential to interact with the existing atmospheric noise 
environment; and 

• A ship grounding would temporarily raise noise levels from noise associated with 
both the impact of the grounding and noise from the incident response vehicles. Any 
changes to noise levels would only persist for the length of time required to 
adequately deal with the incident. 

10.5.4  Light 

This section assesses the potential changes to light resulting from accidents or malfunctions 

arising from marine shipping associated with the Project. 
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10.5.4.1 Potential Interactions and Changes  

Potential interactions between accidents or malfunctions associated with marine shipping 

associated with the Project and light are presented in Table 10-10.  

Table 10-10 Light and Accidents or Malfunctions Interactions  

Activity/Event 
Interaction  

(Y/N) 
Potential for Change Rationale 

Potential Accidents 
or Malfunctions Y Increases in light related to spill response/clean-up vessels. 

A powered grounding of a container ship, resulting in a fuel spill would interact with the 

existing light environment, as there would be an increase in light emitted from spill 

response/clean-up vessels. However, additional light sources would be limited to on-deck 

lighting for safety purposes of clean-up crews. Spot lights are not used, as infrared lighting 

is used to locate oil on the water surface. The light from spill response vessels would 

therefore be less than navigational lights from a container ship pass-by scenario, and any 

changes to light trespass or sky glow levels at the relevant Points of Reception would be 

less than those predicted for container ship vessel transit activities, shown in Table 7.5-9. 

Summary of Potential Transboundary Changes 

Changes to light in the vicinity of an accident or malfunction are expected to be similar in 

the U.S.A. and Canada. PORs 16, 17, and 18 are located in the U.S.A., and POR 17, located 

on Stuart Island, would be the closest point of reception to the location of the plausible 

worst case spill scenario assumed to take place at the south end of South Pender Island.  

10.5.4.2 Summary of Assessment 

The conclusions of the light assessment are as follows: 

• Marine shipping activities associated with the Project, specifically accidents or 
malfunctions, have the potential to interact with the existing light environment; and 

• Light from spill response vessels would be less than navigational lights from a 
container ship pass-by scenario, and any changes to light trespass or sky glow levels 
at the relevant Points of Reception would be less than those predicted for container 
ship vessel transit activities. 
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10.5.5  Underwater Noise 

This section assesses the potential changes to underwater noise resulting from accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.5.5.1 Assessment Boundaries 

In addition to the assessment boundaries for underwater noise described in Section 7.6.2 

Underwater Noise, Assessment Boundaries, an additional technical boundary related to 

accidents or malfunctions was applied to the assessment of accidents or malfunctions. 

No data were available regarding the underwater noise levels typically created by a powered 

ship grounding or regarding the type or numbers of vessels that would respond to the 

grounding or spill. Therefore, the changes in underwater noise are discussed qualitatively, 

not quantitatively. 

10.5.5.2 Potential Interactions and Changes  

Potential changes associated with interactions between accidents or malfunctions arising 

from marine shipping associated with the Project and underwater noise are presented in 

Table 10-11.  

Table 10-11 Underwater Noise and Accidents or Malfunctions Interactions  

Activity/Event 
Interaction  

(Y/N) 
Potential for Change Rationale 

Potential Accidents 
or Malfunctions Y 

• Impact noise associated with a powered ship grounding. 
• Presence of vessels involved in spill response efforts would 

temporarily result in an increase of underwater noise. 

Underwater noise generated during container vessel grounding and from vessels responding 

to the incident are not expected to result in conditions that differ substantially from existing 

conditions, and both events will be of short duration. Depending on existing activity in the 

area of the incident, underwater noise levels may temporarily increase in the vicinity of 

clean-up operations for the length of time required for response activities to be completed.  

Summary of Potential Transboundary Changes 

Changes to underwater noise resulting from a powered ship grounding and associated spill 

response are expected to be similar in U.S. and Canadian waters.  
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10.5.5.3 Summary of Assessment 

The conclusions of the underwater noise assessment are as follows: 

• An accidental powered ship grounding and subsequent spill response activity have 
the potential to interact with the existing underwater noise environment; and 

• A ship grounding could temporarily increase underwater noise levels from noise 
associated with both the impact of the grounding and noise from the incident 
response vehicles. Any changes to underwater noise levels would only persist for the 
length of time required to adequately deal with the incident. 

10.5.6 Marine Fish and Fish Habitat 

This section assesses the potential effects on marine fish and fish habitat resulting from 

accidents or malfunctions arising from marine shipping associated with the Project. 

10.5.6.1 Potential Interactions and Effects 

Potential interactions and effects associated with accidents or malfunctions arising from 

marine shipping associated with the Project are presented in Table 10-12.  

Table 10-12 Marine Fish and Fish Habitat and Accidents or Malfunctions 
Interactions  

Activity/Event 
Interaction  

(Y/N) 
Potential Effect Description and Rationale 

Potential Accidents 
or Malfunctions Y 

An accidental heavy fuel oil spill has the potential to lower 
productivity of fish and fish habitat through direct mortality, 
sub-lethal effects, changes in behaviour, reduction of food 
base, and degradation of habitat. 

According to the International Tanker Owners Pollution Federation (ITOPF 2015), oil may 

affect the marine environment by one or more of the following mechanisms: 

• Physical smothering, affecting physiological functions; 

• Chemical toxicity giving rise to lethal or sub-lethal effects or causing impairment of 
cellular functions; 

• Ecological changes, primarily the loss of key organisms from a community and the 
takeover of habitats by opportunistic species; and 

• Indirect effects, such as the loss of habitat or shelter and the subsequent loss or 
displacement of species. 
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Characteristics and Behaviour of Oil in the Environment 

As described in Section 10.5.2, heavy fuel oils may float, sink, or resurface, depending on 

meteorological and oceanographic conditions; they also have the potential to submerge 

beneath the sea surface, which increases the risk of exposure for species inhabiting the 

water column through contact or ingestion, and may provide a pathway for secondary 

exposure for other species that consume them (Short 2015). Additionally, weathered fuel 

oils may adhere to suspended particulate materials and become incorporated into nearshore 

sediments, providing a pathway of exposure for benthic or infaunal organisms and, 

subsequently, their predators. Over time, however, oil naturally attenuates by 

biodegradation and photo-oxidation processes; this natural degradation of oil sets the 

conditions under which the recovery of the ecosystem occurs. With no clean-up or other 

treatment, about 75% of crude oil spilled into the marine environment will eventually be 

broken into carbon dioxide and water (Whittle et al. 1982), though biodegradation rates 

depend on the oil type and characteristics of the receiving environment, such as 

temperature and prevailing microbial populations (NRC 2003). 

In general, lighter oils have greater acute toxicity due to inhalation and ingestion risks, 

because they contain monoaromatic hydrocarbons (e.g., benzene, toluene, xylene), which 

are water soluble (O’Hayes et al. 1992). In contrast, heavy fuel oils pose little acute toxicity 

risks, except those due to physical smothering, because the very low solubilities of the 

individual compounds reduce bioavailability. Rather, there is potential for chronic toxicity 

and bioaccumulation due to the presence of highly persistent PAHs, such as napthalenes, 

pyrenes, and phenanthrenes, particularly via sorption onto sediments (O’Hayes et al. 1992, 

ITOPF 2014). Additionally, the high persistence and viscosity of heavy oils mean they have 

the potential to travel great distances from the original spill location (White and Baker 

1998). The fuel oil spilled in the plausible worst-case scenario spill is considered to be heavy 

oil such that, while limited acute effects are anticipated from direct exposure to oil, effects 

of chronic contamination are expected to predominate. 

Recovery 

While ecological recovery can be defined and measured in many different ways, most 

definitions suggest a return of the ecosystem or particular species to some functional state 

following a disturbance. Given the difficulties of knowing exactly what pre-spill conditions 

were, and how to interpret them in the face of natural ecological fluctuations and trends, it 

is unrealistic to define recovery as a return to pre-spill conditions. For the purposes of this 
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assessment, recovery is marked by the re-establishment of a healthy biological community 

in which the flora and fauna characteristic of the pre-spill community are present and 

functioning normally. It may not have the same composition of age structure as that which 

was present before the damage and will continue to show further change and development 

(White and Baker 1998). This definition recognises both the natural variability inherent in 

ecosystem and population dynamics and the influence of environmental and anthropogenic 

factors other than the spill. 

A comprehensive review of ecological recovery in estuarine and coastal systems by Borja et 

al. (2010) indicates that the stressor (in this case, oil contamination) must be reduced to 

some extent before recovery can be initiated; however, complete removal of oil is not 

necessary before recovery can progress. Current analyses indicate that, if the 

physicochemical system is restored, then colonisation, and hence recovery, will occur if 

there are sufficient recruits available (Borja et al. 2010, Esler et al. 2010). These analyses 

also suggest that the rate and pattern of recovery may be linked to various aspects of an 

organism’s life history, including turnover and/or lifespan, sensitive stages (e.g., eggs, 

larvae), and reproductive strategies (e.g., planktonic dispersal versus vegetative 

reproduction). For example, recovery proceeds more rapidly when there is an abundant 

supply of propagules close to the affected area, which enables recruitment from adjacent 

non-oiled areas.  

Further, clean-up activities can play an important role in facilitating and accelerating 

recovery, particularly in colder environments where low temperatures decrease natural 

biodegradation rates (White and Baker 1998); it must also be noted that when applied 

improperly, clean-up can cause more damage than the oil itself. A clean-up response is not 

always necessary but, where it is, decisions will need to be made as to the most appropriate 

response given the type of environment oiled and other conditions (White and Baker 1998). 

It must be emphasised that ecosystems do recover from oil spills and that recovery is more 

common than not; recovery takes time, however, and the length of time depends on 

numerous factors, including environmental conditions, the species or ecosystems affected, 

and type of oil spilled. An extensive review of case studies by Stantec et al. (2012) 

calculated the average time to recovery for marine valued components is approximately 

5.8 years, while Borja et al. (2010) suggest that severe effects, such as those associated 

with large oil spills, require periods up to ten to twenty-five years for complete recovery.   
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Sell et al. (1995) reviewed 64 studies of oil spills in different habitats and found that the 

majority of spill-affected communities underwent a rapid natural recovery process without 

requirement for clean-up. They identified three stages of the typical recovery process:  

1) Initial colonisation, characterised by the conspicuous settlement and growth of 
macroscopic opportunists; 

2) Recovery, during which the community progresses toward, but has not yet attained 
its natural range of dominance, diversity, abundance, and zonation; and 

3) Recovered, where a natural biota has been established and is within the range of 
dominance, diversity, abundance, and zonation expected for that habitat.  

It is a feature of all coastal oil spills that shoreline oiling is patchy, even after large spills, so 

that within the stretch of coast that receives the majority of the oil, there are normally large 

areas that are only lightly oiled as well as areas that are not physically oiled and will be 

affected only by elevated concentrations of hydrocarbons in the water (Stantec et al. 2012). 

Case Studies 

In assessing potential effects of a plausible worst-case scenario heavy fuel oil spill in 

Boundary Passage to marine fish and fish habitat, studies and literature chronicling 

environmental effects from previous spills are heavily relied upon; however, it should be 

noted that it is important to consider scale when comparing and contrasting such scenarios. 

For instance, the volume of oil spilled from Exxon Valdez crude is estimated at 

35,000 metric tons, which is approximately five times the volume of the hypothetical spill 

that is associated with the worst-case scenario for RBT2-associated marine vessels 

(i.e., 7,050 metric tons, or 7,500 m3). 

Table 10-13 below summarises pertinent facts of previous oil spills reviewed for this 

assessment. 
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Table 10-13 Summary of Previous Oil Spills 

Oil Spill Location Year Oil Type 
Volume 

(metric tons) 

Amoco Cadiz Brittany, France 1978 Light Crude 240,000 

Arrow Chedabucto Bay, NS, 
Canada 1970 Bunker Fuel 

(No. 6 Fuel Oil) 7,980 

Cosco Busan San Francisco, CA, 
U.S.A. 2007 Bunker Fuel 191 

Exxon Valdez Prince William Sound, 
AK, U.S.A. 1989 Crude 35,000 

Florida Falmouth, MA, U.S.A. 1969 Bunker Fuel 
(No. 2 Fuel Oil) 557 

Prestige Cantabria, Spain 2002 Bunker Fuel 
(No. 6 Fuel Oil 63,000 

Sea Empress Milford Haven, U.K. 1996 Crude and Bunker Fuel 
(No. 6 Fuel Oil) 72,480 

Torrey Canyon Cornwall, U.K. 1967 Light Crude 118,000 

Tsesis Baltic Coast, Sweden 1977 Bunker Fuel (No. 5 and 
No. 6 Fuel Oil) 1,000 

Potential Effect #1 – Loss of Productivity 

Intertidal Habitat 

Shorelines 

A key issue of concern is the extent to which heavy fuel oils may come into contact with 

intertidal habitats and adversely affect marine vegetation and invertebrates. Sessile 

species are particularly vulnerable, because they are unable to move away from a spill. As 

described in Appendix 10-B, some shoreline oiling would be expected. 

Shorelines in closest proximity to a plausible worst-case scenario spill include those along 

Saturna, North Pender, and South Pender islands, as well as Waldron and Stuart islands in 

the San Juan Archipelago; these areas are dominated by hardened (i.e., rock cliff or rock 

platform), rocky beach (i.e., rock with sand or gravel), and sand and gravel beach shoreline 

types (see Figures 8.1-3 and 8.1-4). These are not considered highly sensitive shoreline 

types and are thus expected to recover from oil exposure relatively quickly, ranging 

from days to years depending on the exact location of the spill, as shown in Figures 10-5 
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to 10-912. While this assessment largely focuses on Boundary Passage as the site with the 

highest exposure probability, it is possible for the spill to occur anywhere; therefore, a 

discussion of potential effects to sensitive habitats found outside the Boundary Passage / 

Haro Strait area, but within the local assessment area (LAA), is also included. Hardened 

shorelines such as rock cliffs and platforms provide attachment habitat for marine 

vegetation and invertebrates, and can support diverse biological communities; these 

shorelines are prevalent in Boundary Passage and account for approximately 30% of 

shoreline in the LAA, overall. Effects of fuel oil on these shorelines are limited to the 

surface, where it can pose a direct contact hazard for species and potentially result in 

smothering. Acute mortality of sessile invertebrates such as limpets and barnacles is likely 

where oil covers rocks, but rapid recovery (i.e., within one generation) is likely to occur by 

new recruitment. In some cases, where acute effects are severe, recolonisation and 

succession can be protracted over a period of years. Moreover, remediation efforts to 

remove trapped oil from such shorelines can inflict additional damage to biological 

communities; such was the case in the Torrey Canyon and Exxon Valdez clean-up efforts, 

where dispersants, detergents, and hot water pressure cleaning of rocky shorelines is 

thought to have caused substantially more mortality than the oil itself, with extended effects 

on intertidal dynamics (Southward and Southward 1978, Paine et al. 1996).  

Rocky shorelines, particularly rock with gravel beach, are abundant within Boundary 

Passage and account for approximately 26% of the overall LAA shoreline. Armoured rocky 

shorelines13 are particularly susceptible to chronic contamination, as the sediment structure 

of these shorelines may be coarse to considerable depth, increasing permeability and the 

potential to trap spilled petroleum products, which can provide a long-term source of 

exposure to toxic compounds, such as reported by Kim et al. (2012) following the Hebei 

Spirit spill in South Korea. In addition to surface biota on the armoured layer, the finer 

sediments below often support communities of infaunal organisms, as well as larval and 

juvenile life stages of fish. Exposure to fresh oil can cause acute mortality, and longer-term 

toxic effects from weathered oil can include growth and mobility impairment and mortality, 

reducing the abundance of sensitive species (Junoy et al. 2005, Incardona et al. 2011). 

                                          
12  These figures present an oil residency index (ORI) for the LAA, which indicates the length of time oil (diesel 

and bunker fuel) is expected to remain on shorelines, based on shoreline type, wave exposure, tides, and 
other variables; it is important to note that this is a predictive model and results should therefore be 
interpreted with caution. These figures were not generated as part of this assessment but are simply 
presented to illustrate the range of potential residency times. The ORI for B.C. was provided by the Coastal 
Resource Information System, which is a mapping initiative led by the Province. The ORI for Washington was 
provided by the Washington State Department of Natural Resources, Nearshore Habitat Program. 

13  Armoured shorelines consist of a surface layer of cobbles to boulders that protect finer-grained sediments 
beneath them from erosion. 
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Infaunal communities are typically comprised of organisms with relatively short lifespans 

and high turnover rates, so recovery has the potential to be rapid. If oiling is severe, 

opportunistic species such as polychaete worms can become dominant for a few years until 

sediment toxicity declines enabling the normal suite of species to return (Glemarec and 

Hussenot 1982, Lee and Page 1997). It is unknown, however, what proportion of rocky 

shorelines in Boundary Passage or the LAA are armoured. 

Within Boundary Passage, sand and gravel beaches are especially predominant along the 

shoreline of Waldron Island, and account for approximately 35% of LAA shorelines overall. 

Retention of oil by sandy shorelines is generally lower than those comprised of coarser 

substrates, due to lower hydraulic conductivities impeding penetration of oil to deeper 

sediment (Short 2015). Channels created by infaunal, or burrowing, animals may create 

conduits for oil to percolate into deeper sediments where it might persist; however, the 

lower stability of sand and gravel beaches makes them less hospitable for many intertidal 

organisms (Short 2015). Depending on the degree of exposure to wave action, oil may 

largely dissipate within two to three years on these types of shorelines (Yim et al. 2012). 

If the spill were to occur elsewhere in the LAA in the vicinity of more sensitive soft-sediment 

habitats, such as intertidal marsh or mudflats, considerably longer timeframes for recovery 

would be anticipated. Mudflats account for 3.3% of shoreline within the LAA and are largely 

relegated to shorelines within Segments E and F (i.e, Semiahmoo and Bellingham bays), 

located some distance from the shipping lanes (see Figure 8.1-2). Mudflats are composed 

of extremely fine sediment grain sizes, which promote beach stability and lessen interstitial 

spaces among the grains, making them somewhat resistant to oil penetration.  

However, mudflats support productive infaunal communities whose burrows provide a 

conduit for deeper oil penetration. Filter feeding amphipods appear to be particularly 

sensitive to hydrocarbons, with high mortalities and slow rates of recovery observed 

following oil spills (Sanders et al. 1980; Nikitik and Robinson 2003; Gómez Gesteira and 

Dauvin 2000). For example, recovery of amphipod (Ampelisca) populations following the 

Amoco Cadiz spill was slow but progressive, taking over 15 years to recover to pre-spill 

population densities (Dauvin 1998, Gómez Gesteira and Dauvin 2000). In addition to direct 

effects of exposure, contamination of mudflat infaunal communities can pose a risk to 

higher trophic levels that depend on them as a food source, including Pacific salmon and 

migratory shorebirds. Effects to salt marsh are discussed in the Marine Vegetation 

section below. 
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Marine Vegetation 

The effects of a spill on marine vegetation vary depending on the type of oil spilled, the 

degree of contact, and the species (Taylor and Rasheed 2011). Heavy fuel oil may adhere to 

plant surfaces, including leaf blades, stems, rhizomes, and roots, with potential adverse 

effects on physical integrity and physiological processes (i.e., respiration, photosynthesis), 

smothering through algal blooms (Jacobs 1980), shoot mortality (Dean et al. 1998, 

Kenworthy et al. 1993, Peirano et al. 2005), and a reduction in tolerance to other stress 

factors (Zieman et al. 1984) have all been documented. Additionally, vegetation often forms 

matrices or mats that can trap and sequester spilled oil for prolonged periods. 

Within Boundary Passage, most vegetation present is algae, on boulder-cobble floor 

(see Figure 8.1-7). Marine algae, including kelp and rockweed, respond variably to oil 

spills; for example, mass mortalities of macroalgae, particularly Fucus gardneri, were 

recorded in the wake of the Exxon Valdez spill in Alaska, while a study examining effects of 

the Prestige oil spill on macroalgal assemblages off the coast of Spain reported no changes 

in either the structure of the assemblage or in the biomass of dominant species (Lobon et 

al. 2008). After experimentally exposing Ascophyllum nodosum (a type of brown algae in 

the Fucus family) to oil, Sjotun and Lein (1993) suggest that while limited oil pollution may 

reduce growth and biomass of adult plants for a certain period of time, this may not be 

detrimental to a population with good recruitment from germlings or vegetative shoots 

growing under a dense canopy layer. It should also be noted that cascading indirect effects 

can also lengthen the recovery process for intertidal biological communities; for example, 

high initial mortality of rockweed after the Exxon Valdez oil spill helped promote blooms of 

ephemeral green algae, which, along with the population growth of an opportunistic 

barnacle and the loss of structural algal canopy, led to declines in associated invertebrates 

(Peterson et al. 2003). 

Eelgrass has been mapped within or near Boundary Passage, including Orcas, Waldron, and 

Stuart islands in the San Juan Archipelago, as well along the east coast of Salt Spring Island 

(see Figure 8.1-7); additionally, eelgrass beds are found along the U.S. coastline from 

Semiahmoo Bay down to Bellingham Bay. Studies have found that seagrasses are able to 

withstand short-pulsed direct contact events with oil without prolonged negative effects, 

provided that successive contact events are minimised (Durako et al. 1993; Jacobs 1980; 

Macinnis-Ng and Ralph 2003). For example, post-spill and recovery assessments of the 

Global Peace fuel oil spill in Gladstone, Australia (71 m3) indicated that intertidal seagrass 

meadows had not been significantly affected and that observed declines were consistent 

with trends over a wider area and likely the result of natural seasonal change (Taylor and 

Rasheed 2011).  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-46  
 

Similarly, following the Cosco Busan spill in San Francisco Bay (203 m3), investigations of 

effects to eelgrass beds found little evidence to suggest serious injury and few changes that 

could be directly attributed to the oil (Cosco Busan Oil Spill Trustees 2012). This may at 

least be partially attributed to the fact that Zostera marina has the potential to 

propagate by lateral shoot growth, thereby making it less susceptible to oil in the sediment 

(NRC 2003). 

As illustrated in Figures 8.1-3 and 8.1-4, salt marsh is not present along shorelines in 

Boundary Passage, in closest proximity to the plausible worst-case scenario spill, though 

small bands exist elsewhere in Segment B, including the western coasts of Sidney, James, 

and San Juan islands in Haro Strait (which do not face the shipping lanes), as well as 

around Esquimalt lagoon, west of Victoria, in Juan de Fuca Strait. While the probability of 

these areas being oiled is extremely low, consequences of oiling are high, as marsh species 

are particularly vulnerable to chronic effects of heavy fuel oil exposure, especially if the oil 

penetrates into the sediment. Surface sediments in intertidal marshes are often hypoxic as 

a result of high biological oxygen demands associated with decaying plant matter; these 

conditions can also greatly increase residence time of oil owing to the slow rate of microbial 

degradation (Short 2015).  

Where there is little penetration of oil into the sediment, recovery can usually take place 

from the underground systems of perennial vegetation, even with extensive mortality of 

above-ground shoots; annual vegetation lacks the same extent of underground systems and 

may be more vulnerable, particularly if oiling occurs before the plants have a chance to 

produce seeds or germinate. This was evident following the Amoco Cadiz spill, where many 

perennial marsh plants survived despite being heavily oiled, which aided recolonisation of 

more severely affected areas. Recolonisation of annuals, followed by perennials, occurred 

during the first 3 years, which then promoted subsequent recolonisation of marsh fauna 

(Baca et al. 1987). Recovery times have been shown to vary substantially based on 

numerous parameters, including amount of vegetation affected, depth of oil penetration, 

and season (NRC 2003). For example, following the Cosco Busan heavy fuel oil spill, 

marsh recovery ranged from one to five years (Cosco Busan Oil Spill Trustees 2012), 

while in Buzzards Bay, Massachusetts, recovery was more gradual, with continued 

persistence of weathered bunker fuel oil forty years following a spill from the barge Florida 

(Peacock et al. 2007).  
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As discussed in the Shorelines section above, mudflats are a fairly uncommon feature in the 

LAA, but do exist, particularly within Semiahmoo and Birch bays (Segment E) and 

Bellingham Bay (Segment F); biofilm is known to colonise mudflats and requires quiescent 

conditions to grow. Biofilm is primarily comprised of diatoms with a small proportion of 

cyanobacteria, requires sunlight for photosynthesis, which is constrained by the maximum 

depth of light penetration in the sediment (usually the top 2 mm) (Herlory et al. 2004, De 

Brouwer and Stal 2001). Exposure to heavy fuel oil is expected to compromise the 

photosynthetic capabilities of biofilm, resulting in decreased productivity. The extent of 

effects, such as decreased growth rates and changes in morphological composition, would 

depend on the microalgae and cyanobacterial species present, as previously observed with 

respect to the toxic effects of crude oil on freshwater cyanobacteria (Obaidy and Lami 

2014). While heavy fuel oil contamination could induce changes in marine microbial 

community composition (Cappello et al. 2007, Hassanshahian et al. 2010, Lamendella et al. 

2014), these communities are capable of actively responding to oil exposure by regulating 

release of exopolymeric substances; the exopolymeric substances released interacts with 

the oil and may protect organisms from oil, emulsify the oil, or both, thereby altering 

its degradation (GoMRI 2015). In fact, biofilms have been found to play an important role 

in the bioremediation of oil-contaminated areas in coastal settings (Cohen 2002, Tanaka et 

al. 2008). 

While areas of biofilm directly exposed to heavy fuel oil would likely be lost, effects are not 

anticipated to persist over the long-term because i) biofilm has demonstrated resilience to 

oiling and ii) re-colonisation potential is high. Studies undertaken by the Vancouver Airport 

Fuel Facilities Corporation (VAFFC; 2012) in the Fraser River delta showed that biofilm 

remains ecologically functional and adhered to the sediment surface when exposed to Jet A 

fuel. Further, any oiling effects to biofilm would be spatially variable as a result of the 

variability in standing water on tidal flats (which reduces the contact surface); therefore, 

oiled areas could be re-seeded by diatoms from neighbouring unoiled patches or from 

diatoms settling out of the plankton; experimental studies conducted by the VAFFC (2012) 

reported that re-colonisation of cleared plots by diatoms was observed within 24 hours.  
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Marine Invertebrates 

Marine invertebrates are susceptible to both acute and chronic effects following a heavy fuel 

oil spill. Acute toxicity14 and smothering may occur as a result of direct exposure to oil 

washed into shallow subtidal or intertidal areas, resulting in mortality. Some groups of 

fauna are more sensitive than others, including amphipods, filter feeding bivalves, and 

burrowing urchins. As discussed above, if shoreline oiling is severe, recovery of acutely 

affected communities can involve a time lag as ecological succession occurs (i.e., initial 

colonisation of opportunistic species and subsequent return of the normal suite of species as 

hydrocarbons degrade). The extent of these time lags can be relatively brief, however; for 

example, large numbers of dead or moribund bivalve shellfish, particularly cockles, 

washed ashore during the weeks following the Sea Empress spill in the U.K., but fisheries 

were re-opened within eight months of the spill (Law and Kelly 2004). 

Effects of chronic toxicity15 due to persistent oil fractions (e.g., higher molecular weight 

PAHs) mixed into sediments are also of concern to shellfish such as suspension feeding 

clams and mussels, which concentrate and only slowly metabolise hydrocarbons, leading to 

elevated tissue contamination (Peterson et al. 2003). Bioaccumulation of contaminants, 

including aromatic hydrocarbons, can result in higher incidence of tumours, other 

histopathological disorders, and DNA damage in bivalve shellfish (Moore et al. 1994, 

McDowell and Shea 1997, Taban et al. 2004, Bolognesi et al. 2006), in addition to impaired 

growth (Widdows et al. 1995). Specific chronic toxicity effects to bivalve molluscs (e.g., blue 

mussel) following exposure to petroleum hydrocarbons, including alterations in 

bioenergetics and growth, appear to be related to tissue burdens (Widdows et al. 1982, 

1987; Donkin et al. 1990).  

Due to the persistent nature of heavy oils, recovery can potentially take years. Fukuyama et 

al. (2000) found effects of residual oil in a population of littleneck clams (i.e., mortality, 

growth, hydrocarbon levels in tissues) for five to seven years following the Exxon Valdez 

spill. When the source of the PAHs was removed, however, the clams depurated 

(i.e., filtered out) most tissue contamination within a year. Additionally, post-Exxon Valdez, 

recovery to background in oiled mussel beds was estimated from repeated sampling to 

require up to 30 years (Peterson et al. 2003).  

                                          
14  Acute toxicity refers to toxicity observed within a short period of time following exposure or after a short 

exposure period. 
15  Chronic toxicity refers to effects that develop over a long period of time resulting either from brief (i.e., 

delayed effects) or prolonged exposure. 
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A review of oil spill effects in subtidal waters by Lee and Page (1997) emphasises that oil 

typically occurs in much lower concentrations compared to intertidal areas, largely because 

it weathers as it sinks. This lessens—but does not eliminate—the potential for acute 

mortality and/or exposure on benthic species at depth; for example, occurrence of dead 

tanner crabs after Exxon Valdez was patchy and associated with inner, shallower depths 

(Armstrong et al. 1995), while PAH analysis of Dungeness crab tissue following the Cosco 

Busan spill showed no evidence of source oil exposure (Cosco Busan Oil Spill Trustees 

2012). However, crustacean species that burrow in nearshore sediments during one or more 

life stages, such as Dungeness crab, are susceptible to chronic contamination. For example, 

the burrowing Norway lobster (Nephrops) remained contaminated for more than five years 

following exposure to oil, while PAH levels in the epibenthic lobster Homarus returned to 

background levels within one month (Kingston 1999). Following a spill of heavy fuel oil in 

Buzzards Bay, Massachusetts in 1969, Krebs and Burns (1977) found a direct relationship 

between high sediment oil content and reduced density of Atlantic marsh fiddler crab 

(Uca pugnax), as well as a reduced ratio of females to males, reduced juvenile settlement, 

heavy over-wintering mortality, incorporation of oil into body tissues, and behavioural 

disorders such as locomotor impairment and abnormal burrow construction. Recovery of 

crab populations, still incomplete seven years after the spill, was correlated with the 

disappearance of certain PAHs from contaminated sediments.  

As noted above, chronic contamination of Dungeness crabs exposed to oil is expected, 

though it should be highlighted that while they are capable of bioaccumulating various 

contaminants from the environment, they are also capable of eliminating contaminants from 

their bodies—especially through excretion, before or after metabolic modification. Many 

arthropoda (including crustaceans, and specifically Dungeness crabs) are capable of 

metabolising PAH compounds to produce a modified compound that is more readily 

excreted. In contrast, many bivalves have very limited ability to metabolically modify and 

eliminate PAHs, and thus tend to bioaccumulate toxins in their tissues. 

Additionally, while productivity loss of shellfish and Dungeness crabs is anticipated in the 

event of a plausible/hypothetical heavy fuel spill, these species possess life history 

characteristics such as broadcast spawning, which confer resilience to disturbance; for 

example, local Dungeness crab populations are sustained by larvae originating over a large 

geographical area, which may help to repopulate areas affected by a spill. 
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Marine Fish 

Similar to invertebrates, marine fish are susceptible to both acute and chronic toxicity 

following a spill. The ecological severity of a heavy fuel spill in the LAA would vary 

depending on the season (species, populations, and life stages present) and the year 

(high versus low abundance return years for various species and populations).  

Oil can harm fish by fouling them directly, by coating substrates on which they rear and 

feed, by direct toxicity via ingestion of oil entrained in the water column, and by 

contaminating or reducing their food supply. Consequences of submerged oil are particularly 

difficult to assess due to the uncertainty in quantifying and tracking the oil. Effects of 

chronic heavy fuel oil toxicity include effects such as embryotoxicity and increased incidence 

of larval deformities (Martin et al. 2014, Adams et al. 2014), decreased growth rates 

(Heintz et al. 2000), increased mortality rates (Fox 2015), increased susceptibility to 

disease and predation (Hogan et al. 2010, Bravo et al. 2011), impairment of sexual 

maturation and reproductive success (Lotufo and Fleeger 1997, Sol et al. 2000), and 

increased rates of hydrocarbon metabolism and excretion (Carls et al. 1996, Kennedy and 

Farrell 2008, Short 2015). Early life stages of fishes are particularly vulnerable due to their 

immobility, and may suffer disruptions to the normal sequence of development and growth; 

such was the case for pink salmon eggs and fry, which showed elevated mortality and 

reduced growth rates following oil exposure from the Exxon Valdez spill (Bue et al. 1998, 

Rice et al. 2001). 

While physiological responses of fish to oil are fairly well documented, behavioural 

responses, such as effects on migration, feeding, and mating, are not well characterised 

(Fox 2015). The ability of fish to avoid oil is also poorly understood; avoidance can be 

positive in the sense that fish may avoid acutely toxic habitat and find refuge in cleaner 

areas nearby, but could also be detrimental from a life history perspective if spawning or 

foraging opportunities are compromised.  

All life stages of Pacific herring and other forage fish species (i.e., developing embryos, 

juveniles, and adults) utilise nearshore waters of the Salish Sea and, therefore, multiple 

year classes16 may be susceptible to oil exposure. Adult herring deposit adhesive, demersal 

eggs on shallow nearshore vegetation and other substrates, and this proximity to oiled 

shorelines increases the risk of both adult and embryonic exposure to water-soluble, toxic 

                                          
16  A year class consists of fish born in the same year (NOAA 2006). 
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compounds that derive from oil as it weathers (Incardona et al. 2012). Research undertaken 

following the Exxon Valdez oil spill determined that, at an individual level, Pacific herring 

were adversely affected by exposure to oil, with mean mortality of eggs and larvae three 

times higher in oiled sites than in unexposed sites (Exxon Valdez Oil Spill Trustee Council 

1994, 2010, NOAA 2010).  

In addition to elevated mortality, Pacific herring larvae hatched from eggs exposed to oil 

manifested a range of sub-lethal effects, including low growth rates and reduced weight, 

and characteristic morphologic and genetic deformities (Brown et al. 1996, Marty et al. 

1997). Despite this, no detectable effects to herring eggs were apparent one year after the 

spill, while herring biomass and associated commercial harvest were high in the three years 

immediately following the spill (Pearson et al. 2011, 2013). In fact, the 1988 year class, 

which was age 1 at the time of the spill and rearing in nearshore areas, showed strong 

recruitment. However, a dramatic collapse of herring in Prince William Sound in 1993, four 

years post-Exxon, has greatly complicated perceptions about their recovery. 

Over two decades of research have revealed how other natural and anthropogenic factors 

have influenced the population dynamics of Pacific herring in Prince William Sound that 

overwhelm effects of the oil spill (Pearson et al. 2011). The present consensus among 

researchers is that the oil spill did not trigger the herring collapse, largely because PAH 

levels in the water column had fallen to background within a few years of the spill (Pearson 

et al. 1999) and because the lag between the spill and collapse was too great (four years; 

Rice and Carls 2007); rather, field data supports poor nutrition, in the form of a reduced 

zooplankton prey base, as the primary driver of the collapse (Pearson et al. 2011), further 

exacerbated by disease (viral hemorrhagic septicemia virus) (Marty et al. 1998). In the 

approximately 25 years since, herring are still considered not recovered (EVOSTC 2010; 

Bishop et al. 2015), and recovery is likely limited by a combination of increased 

predation from humpback whales (Rice 2008) and pink salmon (Deriso et al. 2008), as well 

as disease. 

In contrast, herring populations in San Francisco Bay are considered fully recovered from 

effects of the Cosco Busan spill, which caused unexpectedly high mortality rates and 

extensive damage in Pacific herring eggs developing on or near oiled beaches. Researchers 

pinpointed photo-enhanced toxicity as the likely mechanism, which occurs when translucent 

organisms (such as herring embryos) accumulate certain PAHs in their tissues and are then 

exposed to direct sunlight, triggering an oxidation reaction that can cause extensive cellular 

damage and death (Incardona et al. 2011). Further, low herring spawner abundance in 
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2008/09, one year after the spill, led the California Department of Fish and Game to close 

the 2009/10 herring season, though it should be noted that the low abundance may have 

been caused by prevailing drought conditions at that time (California Department of Fish 

and Game 2009). Nevertheless, the 2010/11 spawning biomass (57,000 short tons) was 

well above the long-term average (49,000 short tons) and the fishery was re-opened; 

moreover, the high spawning biomass was largely comprised of age 3 herring from the 

2007/08 year class, which had been in the egg just after the spill (California Department of 

Fish and Game 2011). Recovery of San Francisco Bay herring population was swift, with a 

return to average pre-spill levels within two years and supporting a commercial fishery 

within three years, though it must be recognised that the fishery closure likely accelerated 

rehabilitation of the stock. 

These examples serve to illustrate that recovery times of Pacific herring following an oil spill 

can be highly variable, and dependent on a range of factors. Since Pacific herring in the LAA 

generally recruit to the commercially valuable adult population at age three (Schweigert et 

al. 2009), then it would take a minimum of three years for the first generation of post-spill 

herring to recruit to the adult population and represents the earliest possible timeframe for 

recovery (Fox 2015). Under the plausible worst-case scenario, a heavy fuel oil spill in spring 

could adversely affect Pacific herring spawning success and the viability of eggs and larvae 

in localised areas—particularly in and around Pender, Saturna, and Salt Spring islands. 

However, the Strait of Georgia herring stock is known to spawn at multiple locations 

throughout the Salish Sea, including Boundary Bay, Northern Gulf Islands, and Vancouver 

Island north of Nanaimo (Figure 8.1-11; Hay and McCarter 2013), such that it is unlikely 

that an entire age class, or overall population integrity, would be compromised from a single 

spill event, as recovery would be supported by spawn from other areas. 

Exposure to heavy fuel oil could also result in adverse effects to juvenile and adult Pacific 

salmon (Weidmer et al. 1996). Due to the timing of the plausible worst-case scenario within 

the spring outmigration period, when juvenile salmon are present in nearshore areas 

throughout the Salish Sea, direct and indirect effects of oil exposure could be particularly 

harmful given the research that suggests these early life history stages are critical in 

determining ultimate survival rates of salmon (Beamish et al. 2004, Bottom et al. 2005). 

Exposure to fuel oil could also affect future reproductive success in female juvenile Pacific 

salmon that survive to adulthood (Weidmer et al. 1996). Pink salmon exposed to oil from 

the Exxon Valdez spill in their incubation environment showed higher egg mortality and 

slower growth rates in oiled streams compared to non-oiled streams (Bue et al. 1998, 

Heintz et al. 2000).  
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Since the shipping lanes through Boundary Passage and Haro Strait overlap with Pacific 

salmon migration routes (Figure 8.1-12), individual salmon from all five Pacific species 

might encounter spilled fuel oil on their return spawning migration; however, as discussed 

in Section 10.5.2 and Appendix 10-B, changes in marine water quality are not expected 

to persist beyond several months. It is also important to note that not all populations of 

Fraser salmon migrate through the LAA—some migrate through Johnstone Strait and 

therefore are not at risk of spatially overlapping with a spill in Boundary Passage. Further, 

because individual salmon populations have characteristic timings of adult return, certain 

groups would be disproportionately affected depending on the timing of a spill; for example, 

under the plausible worst-case scenario in May, spring runs (e.g., spring Chinook) would 

experience direct contact with fresh oil, whereas the oil may be dissipated or largely 

weathered by the time the summer or late runs (e.g., Harrison Chinook) pass through. This 

implies that, regardless of the timing of a spill (i.e., spring, summer, fall, winter), 

metapopulations of salmon (i.e., Fraser Chinook, Fraser sockeye, etc.) will be resilient to the 

effects of an oil spill, despite the potential for measurable effects on individual populations 

or subpopulations. 

Consequences of a spill are compounded for at-risk populations (i.e., Cultus Lake and 

Sakinaw sockeye, Okanagan Chinook, interior Fraser coho), as they are already at lower 

abundance and heightened risk of extinction because of pre-existing stressors. While the 

distributions of these salmon populations of conservation concern do overlap with the LAA, 

abundance is expected to be somewhat limited as the major migration pathways of three of 

the four populations are outside the LAA: both Cultus Lake and Sakinaw sockeye typically 

migrate via Johnstone Strait to the north of the Fraser River (Sakinaw Sockeye Recovery 

Team 2005, Welch et al. 2009), while Okanagan Chinook migrate via the Columbia River, 

far to the south of the LAA at the Washington-Oregon border (DFO 2007). There are few 

data indicating the migration routes of interior Fraser coho, though documented presence in 

Juan de Fuca Strait suggests they migrate south out of the Fraser (Interior Fraser Coho 

Recovery Team 2006); however, run timing is in the fall. On this basis, the plausible worst-

case scenario is unlikely to further compromise at-risk salmon populations due to limited 

spatial (i.e., sockeye, Chinook) or temporal (i.e., coho) overlap. 

Should exposure to oil occur, evidence suggests that salmon populations are resilient and 

capable of making a full recovery; for example, 1990 and 1991 saw record returns of adult 

pink salmon to Prince William Sound, coming from the two brood years that were exposed 

as embryos or fry to the greatest toxic risk from oil in 1989 and 1990 from the Exxon 
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Valdez spill (Brannon et al. 2013). Further, a stock-specific run reconstruction model for 

Prince William Sound pink salmon by Templin et al. (1996) also concluded there was no 

reduction in adult returns from the spill. This is incongruent with findings put forth by Carls 

et al. (2003) and the Exxon Valdez Oil Spill Trustee Council, which suggest recovery didn’t 

occur until 2001, twelve years after the spill. The Exxon Valdez Oil Spill Trustee Council 

relied on outcomes from a predictive model, the Geiger model, which attempted to predict 

effects on the number of returning adults based on egg mortality and growth data 

(Geiger et al. 1996); however, there is no field evidence supporting the projected losses to 

the Prince William Sound pink salmon that were anticipated at the time of the spill or 

estimated by the Geiger model. The population is currently considered recovered 

(Brannon et al. 2006, 2013). 

Summary of Potential Transboundary Effects 

Effects to marine fish and fish habitat are expected to be similar in U.S. and Canadian 

waters, given the similar types of marine shipping activities, and similar types of habitats, 

flora, and fauna, in Washington and B.C. 

10.5.6.2 Suggested Mitigation Measures  

The mitigation measures described in Section 10.4.1 would reduce both the likelihood of a 

spill occurring and the severity of a spill, if one were to occur. No additional mitigation 

measures are suggested. 

10.5.6.3 Residual Effects Assessment and Significance Determination 

This section characterises and determines the significance of residual effects remaining 

after mitigation is implemented. Definitions of the criteria used to characterise residual 

effects, developed with specific reference to marine fish and fish habitat, are presented in 

Table 10-14.  
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Table 10-14 Criteria Used to Characterise Residual Effects on Marine Fish and 
Fish Habitat 

Criteria Description Definition of Rating 

Magnitude Expected size or severity 
of the residual effect.  

Low – A measurable change but within the range of 
natural variability of the population, conservation unit 
(CU) (Pacific salmon), or habitat, and will not affect 
population integrity. 
Moderate – A measurable change outside the range of 
natural variability, but not posing a risk to 
population/CU/habitat integrity. 
High – A measurable change that exceeds the limits of 
natural variability, and may affect long-term 
population/CU/habitat integrity. 

Extent 
Spatial scale over which 
the residual effect is 
expected to occur. 

Site-specific – Effects are localised adjacent to source 
(i.e., fuel oil does not reach the shoreline). 
Local – Effects limited to one segment of the LAA. 
Regional – Effects spread across multiple segments of 
LAA. 

Duration 
Length of time over 
which the residual effect 
is expected to persist. 

Short-term – Effect present for weeks to months. 
Long-term – Effect present for months to years. 
Permanent – Effect present indefinitely. 

Frequency 
How often the residual 
effect is expected to 
occur. 

Infrequent – Extremely low or rare expected frequency 
of occurrence. 
Frequent – Effect(s) occur repeatedly.  
Continuous – Effect(s) occur continuously throughout 
the operation of RBT2.  

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. 
Partially reversible – Indicator(s) will trend toward but 
not return to existing conditions. 
Irreversible – Indicator(s) will not return to existing 
conditions. 

The Salish Sea is a dynamic and diverse environment with freshwater inputs (e.g., Fraser 

River), wave action, and tidal cycles producing large fluxes in water and sediment 

movement both daily and seasonally. In addition, the influence from anthropogenic 

activities is large, as over seven million people live within the drainage basin of the Salish 

Sea, including the cities of Vancouver, Victoria, Seattle, and Bellingham; in fact, these are 

considered some of the busiest and most heavily used waterways in Canada (Freelan 2013).    

Driven by constantly changing abiotic conditions, including climate change, marine fish and 

fish habitat indicators are extremely variable in space and time, and this high degree of 

natural variability was considered when characterising changes induced by an accidental 

spill of heavy fuel oil. Further, the biological sensitivity and resilience of marine fish and fish 

habitat were also taken into account during the rating process, based on existing conditions 

identified within the LAA and species’ life histories.  
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Residual Effect #1 – Loss of Productivity from a Heavy Fuel Oil Spill 

Even with mitigation, a heavy fuel oil spill is expected to adversely affect marine fish and 

fish habitat and result in a residual loss of productivity. The characteristics of the residual 

effect are summarised in Table 10-15, and the rationale for the characterisation is 

provided below. 

Magnitude is rated as high based on the following rationale: 

• Heavy fuel oils are highly persistent and have the potential to travel great distances 
from the original spill location; 

• Though most shorelines in Boundary Passage are comprised of rock or sand and thus 
are likely to recover swiftly from oil exposure, the presence of oil-sequestering 
shorelines elsewhere in the LAA, including salt marshes and armoured beaches, can 
act as reservoirs for oil and provide a long-term source of exposure to toxic 
compounds, with longer timeframes for recovery;  

• A spill of this size (7,500 m3), assumed to be at least partially mitigated by response 
operations, is unlikely to compromise population integrity for most fish or 
invertebrate species, but could have measurable population-level effects, particularly 
on sessile species or sensitive life history stages (e.g., larvae, eggs);  

• Cascading indirect effects can lengthen the recovery process for intertidal biological 
communities;  

• The plausible worst-case scenario spill in Boundary Passage may directly overlap 
spatially with several Pacific herring spawning areas in and around the southern Gulf 
Islands, while the timing of the spill in May means peak Pacific herring spawning is 
likely avoided (Jan to March), though larval and juvenile herring rearing in nearshore 
areas may be affected; however, herring are known to spawn throughout the Salish 
Sea such that, regardless of where or when a spill might occur within the LAA, 
recovery would be supported by spawn from other areas; 

• Exposure to heavy fuel oil could also result in adverse effects to juvenile and adult 
Pacific salmon; effects would be felt disproportionately by individual timing groups 
that happen to be migrating through the area at that time; 

• A spill in Boundary Passage, or elsewhere in marine waters of the LAA, would not 
affect spawning habitat for Pacific salmon and other anadromous fish, which are 
located in freshwater, but could expose migrating juvenile and adult fish of particular 
stocks to contamination; and 

• Natural recovery (i.e., recruitment or immigration) and mitigation measures will help 
reduce magnitude of productivity loss. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-57  
 

Extent is rated as regional based on the following rationale: 

• While response and clean-up operations may be capable of containing a spill within 
Segment B and/or the segment within which it occurs, the fate of oil is dependent on 
a number of factors that cannot be predicted with certainty, such as weather and sea 
conditions, which can confound response efforts; the effects of a heavy fuel spill 
could extend into multiple segments. 

Duration is rated as long-term, based on the following rationale: 

• Contamination of marine waters is not expected to persist beyond a period of months 
due to natural phenomena that cause weathering of the oil and intervening measures 
to control and recover the spill; 

• Heavy fuel oils are highly persistent, particularly if incorporated into nearshore 
sediments. Armoured shorelines and salt marshes are especially vulnerable, as oil is 
often trapped in sediment structures or vegetative matrices, respectively. Natural 
removal processes can take a decade or longer, based on experience from the Exxon 
Valdez and other spills; 

• Potential for multi-year class effects with both salmon and herring, as both juvenile 
and adult life stages (and, in the case of herring, embryos) utilise nearshore 
habitats; and 

• Recovery is expected, but takes time; an extensive review of case studies by Stantec 
et al. (2012) calculated the average time to recovery for marine valued components 
as approximately 5.8 years. 

Frequency was rated as infrequent based on the following rationale: 

• Since the probability of a powered vessel grounding resulting in a spill is extremely 
low, such events are considered rare and the effects arising from them would occur 
infrequently (i.e., once following any spill); however, 

• Effects would be continuous until recovery occurs. 

Reversibility is rated as partial based on the following rationale: 

• Natural recovery processes will be augmented by response and clean-up operations, 
which will be able to retrieve some amount of oil, but, due to known persistence of 
heavy oils in the marine environment, chronic exposure will likely occur over a period 
of years; 

• Bivalves tend to accumulate toxins in their tissues, though are able to depurate (i.e., 
filter out) most tissue contamination within a year if the pollution source is removed, 
and crabs are capable of metabolising and excreting contaminants; and 

• While the initial acute mortality of organisms lost directly to the spill will be 
irreversible, productivity can be recovered; re-establishment is expected either 
through recruitment or immigration, though timing is variable and depends on a 
range of environmental and biological factors. 
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Table 10-15 Criteria Ratings for Loss of Productivity from a Heavy Fuel Oil Spill 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude High 
Spill anticipated to cause productivity losses, potentially outside 
the range of natural variation, for some vegetation, invertebrate, 
and fish species.  

Extent Regional 

Because fate of oil is dependent on a wide range of factors, 
including weather and sea state, there is uncertainty as to 
whether coordinated response and clean-up operations would be 
able to keep spill contained to the segment within which it occurs. 

Duration Long-term 

Heavy fuel oils are highly persistent and may possibly be 
incorporated into nearshore sediments, particularly armoured 
beaches or salt marshes. Residence time of oil is expected to be 
months to years. Multi-year class effects to herring and salmon 
are possible.  

Frequency Infrequent / 
Continuous 

Spills associated with soft and hard groundings while underway 
were found to have approximately 1,500-year return periods, 
indicating low probability and frequency of occurrence. Resulting 
effects would occur once following any spill; however, effects 
would be continuous until recovery occurs. 

Reversibility Partially 
reversible 

Natural recovery processes coupled with response and clean-up 
operations will reduce and retrieve some amount of oil, but heavy 
oils will likely persist and potentially cause chronic exposure over 
years to decades. Initial acute productivity losses can be 
recovered through recruitment or immigration from other areas.  

Context of Residual Effects 

While habitats and sessile species are vulnerable to oil exposure, they possess life history 

characteristics that make them resilient to disturbance and that can facilitate swift rebound, 

such as spore dispersal (e.g., kelp), vegetative reproduction (e.g., eelgrass), and broadcast 

spawning (e.g., shellfish). Most marine fish species are highly mobile and are considered 

capable of moving away from a spill; additionally, the migratory nature of key species such 

as Pacific salmon and, in some cases, Pacific herring, imply a limited seasonal presence with 

less potential for temporal and spatial overlap with a spill. 

While environmental damage from oil spills occurs and can be profound at the level 

of individual organisms, populations are more resilient. In time, natural recovery 

processes are capable of repairing damage and returning the system at least partially, if not 

fully, to its normal functions. The recovery process is assisted by removal of the oil through 

well-conducted clean-up operations, and may sometimes be accelerated with carefully 

managed restoration measures (ITOPF 2015). 
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Determination of Significance of Residual Effects 

For the purposes of this assessment, a significant adverse residual effect to marine fish and 

fish habitat is defined as one that causes a decline in abundance or change in distribution to 

a level at which a species or habitat cannot maintain itself, and long-term population or 

habitat integrity is compromised. For a significant residual adverse effect, the following 

applies: 

• Re-establishment through natural recruitment (e.g., reproduction or immigration 
from unaffected areas) is not expected to occur; and 

• Recovery of population, CU (Pacific salmon), or habitat integrity is expected to take 
longer than two generations. 

For the reasons outlined above, the effect of a heavy fuel oil spill on marine fish and fish 

habitat is determined to be not significant. This determination is made based on 

professional judgement, and supported by a large body of literature.  

10.5.6.4 Summary of Assessment 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-16.  

Table 10-16 Summary of Significance Determination of Residual Effects for 
Marine Fish and Fish Habitat 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely / unlikely) 

Level of Confidence 
(low / moderate / 

high) 

Loss of Productivity from 
a Heavy Fuel Spill Not significant Unlikely Moderate to High 

Confidence was rated as moderate to high. Natural variability in marine invertebrate and 

fish populations introduces considerable uncertainty regarding the potential effects of, and 

recovery from, an oil spill. For example, while inferences can be made about numbers of 

returning adults based on annual escapement information, it is not known what fraction of 

returning adult salmon migrate through Boundary Passage and what their respective 

residency times might be (i.e., whether they spend time in the area or just transit through), 

thereby making it difficult to fully assess effects.  
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However, drawing on results and experience from previous spills, there is high confidence 

that, over the long-term, fuel oil concentrations in intertidal and subtidal waters and habitat 

will diminish and productivity will rebound due to natural recruitment and immigration 

processes.  

10.5.7  Marine Mammals 

This section assesses the potential effects on marine mammals resulting from accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.5.7.1 Indicators 

In addition to the indicators for marine mammals described in Table 8.2-1, an additional 

indicator was considered for marine mammals in relation to accidents or malfunctions 

(Table 10-17).  

Table 10-17 Additional Indicator for Marine Mammals 

Indicator Rationale for Selection of Indicator 

Water and sediment quality 

Exposure to fuel oil via contact or ingestion could result in 
adverse health effects or indirect effects from reduced 
availability of prey, which for some species could result in a 
population-level effect. 

10.5.7.2 Potential Interactions and Effects 

This section considers the interactions and potential effects of accidents or 

malfunctions arising from marine shipping associated with the Project on marine mammals 

(Table 10-18).  

Table 10-18 Marine Mammals and Accidents or Malfunctions Interactions  

Activity/ 
Event 

Interaction 
(Y/N) 

Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions 

Y 

• Acute and chronic effects to individual marine mammals could 
occur through direct mortality, sub-lethal effects, changes in 
behaviour, reduction in reproductive success, reduction of the 
availability of prey, and degradation of habitat, which could 
result in a measurable population-level effect for some sub-
components and/or representative species. 

• The addition of support vessels during a short-term spill clean-up 
is expected to have a negligible (unmeasurable) effect on marine 
mammal sub-component and representative species populations, 
compared to existing conditions. 
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Negligible Effects 

The potential effect of changes to the acoustic environment from container ship vessel 

grounding and spill response vessel traffic potentially resulting in behavioural disturbance or 

acoustic masking is rated as negligible because it is likely that the addition of spill response 

vessels during a relatively short-term spill clean-up would have an unmeasurable effect on 

marine mammal sub-component and representative species populations, compared to 

existing conditions. The short-term duration of underwater noise during a grounding and 

spill clean-up would not result in conditions that differ substantially from existing conditions. 

This negligible effect is not considered further. 

Potential Effect #1 – Exposure to Heavy Fuel Oil due to an Accident or Malfunction 

The effects of oil spills on cetaceans have been evaluated in a number of studies 

(e.g., Geraci and St. Aubin 1980, 1985, Geraci 1990, Loughlin 1994a,b, Moore and Clark 

2002, Matkin et al. 1994, 2008). The magnitude of harmful effects appears related to the 

amount of oil to which they are exposed and the duration of the exposure (NMFS 2008). 

Based on the findings of these studies, potential effects on marine mammals exposed to a 

heavy fuel oil spill could include the following: 

• Toxic effects and secondary organ dysfunction due to ingestion; 

• Inflammation of mucous membranes, congested lungs, pneumonia, or damaged 
airways due to ingestion of vapour or droplets; 

• Health effects due to consumption of contaminated prey; 

• Indirect effects via effects on prey; 

• Eye and skin lesions in the event of continuous exposure; 

• Displacement from the area affected by the spill or avoidance of the spill area due to 
noise and activities associated with the clean-up; 

• Health effects from decreased body mass due to reduced feeding; and 

• Health effects due to physiological stress from oil exposure and resultant behavioural 
changes. 

The following sections describe the potential effects of a fuel spill on each representative 

species. 
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Southern Resident Killer Whale 

An accidental oil spill is a potential threat to southern resident killer whale (SRKW) and its 

critical habitat (Garrett and Ross 2010, DFO 2011). One year after the 1989 Exxon Valdez 

spill, increased mortality was observed in the resident AB pod (33% loss) and transient AT1 

Group (41% loss) of killer whales (Matkin et al. 1994, 1999, 2003, 2008) in Prince William 

Sound, Alaska, and, to date, these pods have not recovered. Routes of exposure are not 

certain, but acute exposure and toxicity were suggested due to inhalation of toxic vapours 

or from transients eating contaminated harbour seals (Matkin et al. 2008, Exxon Valdez Oil 

Spill Trustee Council 2009, Garrett and Ross 2010). Another hypothesis is that several 

mortalities after the Exxon Valdez oil spill have been caused by bullet wounds as a result of 

resident killer whales from the AB pod being shot by fishers for depredating longline 

fisheries for sablefish and halibut (Fraker 2013). Although these losses have not been 

definitely linked to oil effects from the Exxon Valdez spill, a precautionary approach could 

assume that mortalities were due to spill effects (Matkin et al. 2008). The synchronous 

losses of unprecedented numbers of killer whales from two ecologically and genetically 

separate groups and the absence of other obvious lethal disturbances implies it is possible 

that oil exposure contributed to their deaths or did so indirectly for orphaned calves (Matkin 

et al. 1999). Five other resident pods observed swimming through very lightly oiled waters 

following the spill did not experience losses (Matkin et al. 1994). However, these five pods 

likely spent less time in the spill area and were observed only in lighter sheens, which 

suggests that lesser degrees of exposure may not have been immediately harmful to the 

whales (Matkin et al. 1994).  

As SRKW occur in their critical habitat from May to September and have a high probability 

of occurring near the areas affected by a spill in Boundary Passage, it is plausible that SRKW 

could be affected by a potential spill event. If all three SRKW pods were travelling together 

in a superpod at the time of spill and grouped together, the population would be exposed to 

a potentially catastrophic effect (Williams et al. 2009, NOAA 2014). As there is a lack of 

quantified evidence linking spilled oil and health effects, it is impossible to determine with 

certainty if a spill of this volume and fuel type would result in adverse effects to SRKW 

individuals or the population. In the absence of certainty, and the endangered status of 

SRKW, a conservative approach would suggest that exposure to spilled oil would result in 

potential adverse effects to SRKW health. 

Oil spills are also potentially destructive to marine mammal prey populations and 

consequently may adversely affect killer whales by reducing salmon prey availability. 
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However, as described in Section 10.5.6, the plausible worst-case spill scenario is unlikely 

to further compromise at-risk salmon populations due to limited spatial or temporal overlap, 

and, should exposure to oil occur, evidence suggests that salmon populations are resilient 

and capable of making a full recovery. Over the long-term, fuel oil concentrations in 

intertidal and subtidal waters and habitat will diminish and productivity will rebound due to 

natural recruitment and immigration processes, and SRKW prey will not be significantly 

affected (see Section 10.5.6.4).   

North Pacific Humpback Whale 

While the potential effects of surface oil on baleen whales have been discussed in the 

scientific literature, few studies have quantified effects (Geraci and St. Aubin 1985, 1990). 

Humpback whales were monitored in 1989 and 1990 after the Exxon Valdez oil spill. 

No change in abundance, calving rate, or distribution was observed (DFO 2013). However, 

it was difficult to determine whether humpback whales are vulnerable to oil spills or if 

no humpback whales were in the vicinity of the spill to be affected (Dahlheim and von 

Ziegesar 1993 in DFO 2013). Other baleen whales, such as grey whales, have been 

observed lying in or swimming through surface oil following the Exxon Valdez spill and 

migrating through natural oil seeps off the coast of California (Evans 1982, Kent et al. 1983, 

Moore and Clarke 2002). Grey whales swimming through natural oil seeps swam faster, 

stayed submerged longer, and took fewer breaths than whales that did not pass through oil 

(Moore and Clark 2002). No grey whale deaths were attributed to the effects of oil pollution 

from the 1989 Exxon Valdez spill or the 1969 Santa Barbara Channel oil spill (Geraci 1990). 

Baleen whales may experience irritation to eyes or skin upon contact with oil, but lasting 

effects are not anticipated (Geraci 1990). Baleen whales are not common in waters in 

proximity to the spill or spill trajectory within the LAA. If a humpback whale did occur and 

was exposed to fuel oil, the potential for an effect is unknown. However, if a whale did 

experience health effects and subsequent reduced reproduction or survival, the loss of one 

individual would not affect the viability of the humpback whale population in B.C, as the 

population is not only stable, but has been growing at an annual rate of approximately 4.9% 

since the 1960s (DFO 2013).  

However, if fuel oil extended into Segment D in the plausible worst-case scenario, or if there 

was a spill in the western part of the LAA at the entrance of Juan de Fuca Strait, there is the 

potential for oil to enter humpback whale critical habitat (see Figure 8.2-1). Research has 

suggested that humpback whales that utilise this area are a distinct subpopulation 

(DFO 2013), and a fuel spill in this area could potentially affect the health of individuals if 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-64  
 

exposed. However, while an oil spill in this area could result in effects to humpback whale 

critical habitat17, and if a whale or whales did experience health effects and subsequent 

reduced reproduction or survival, this would likely not affect the viability of the humpback 

whale population in B.C. 

Indirect effects on humpback whale prey, either through direct contact with an oil spill or 

reduction in habitat could decrease their availability for humpback whales. The presence of 

oil could also affect the availability of prey if humpback whales avoid the area (DFO 2013). 

Humpback whale prey include zooplankton (e.g., krill, copepods), cephalopods, and small 

schooling fishes (e.g., capelin, herring, sardine, juvenile salmonids), although a full 

understanding of feeding ecology in B.C. is lacking (DFO 2013). Marine invertebrates are 

susceptible to both acute and chronic effects following a heavy fuel oil spill, but have been 

observed to recover relatively quickly as hydrocarbons degrade (see Section 10.5.6). 

However, the area in proximity to the hypothetical spill is not commonly used for foraging 

by baleen whales, including humpback whales. However, if an individual whale consumed 

contaminated prey and did experience health effects and subsequent reduced reproduction 

or survival, this would not affect the viability of the humpback whale population in B.C. 

Furthermore, humpback whales can travel extensive distances within a day, and a 

humpback whale displaced from the location of the fuel spill would have a high probability of 

encountering a potential prey source in an alternate location. 

Steller Sea Lion 

Seals and sea lions are at risk of oiling when their haulout or pupping areas have been oiled 

(Lowry et al. 1994). In addition, they spend a large amount of time at the surface where oil 

would be concentrated. The risk of oiling increases for seal and sea lion pups as they spend 

much of their time in rocky shore areas and tidal pools, compared to adults who swim in 

open water. During a number of documented spills, seals and sea lions were observed to 

swim in oil slicks and remain near rookeries and haulouts (Geraci and St. Aubin 1990). 

Common seals developed ulcers, sores, and breathing problems in response to oil exposure. 

Other documented effects to pinnipeds included lethargy and increased susceptibility to 

predation due to brain lesions (Spraker et al. 1994, Scheel et al. 2001 in Matkin et al. 

2008). However, brain lesions due to oil exposure had been shown previously to reverse 

(Geraci and Smith 1976), and no neuronal lesions were found in seals collected during 

monitoring one year after a spill. 

                                          
17  For the purposes of this assessment, the destruction of critical habitat is defined as resulting if part of the 

critical habitat is degraded, either permanently or temporarily, such that its biophysical features would not be 
available when needed by humpback whales for foraging, resting, or socialising. 
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Estimated mortality of harbour seals as a direct result of the Exxon Valdez oil spill was 

about 300 seals in oiled parts with 80% of the seals with oil on them in May 1989 and the 

remainder oiled until their moult in August (Exxon Valdez Oil Spill Trustee Council 2006). 

Some of the haulout sites were oiled through the pupping season, and many pups became 

oiled shortly after birth. Based on estimations from aerial surveys conducted at haulout sites 

in central Prince William Sound before (1988) and after (1989) the oil spill, seals in oiled 

areas declined by 43%, compared to 11% in unoiled areas and were assumed to be dead as 

a result of the spill (Frost et al. 1994). However, Hoover-Miller et al. (2001) suggested that 

this was an overestimate as only 14 dead seals were recovered after the spill, 11 of which 

were pups. By 2006, harbour seals were considered recovered due to indications from ten 

years of post-spill monitoring that harbour seal population numbers were stabilising or 

increasing (Exxon Valdez Oil Spill Trustee Council 2006). 

During the Exxon Valdez oil spill, Steller sea lions were observed swimming in or near oil 

slicks, oil was present near a number of haulout sites, and tissue analyses indicated that the 

sea lions had been exposed to oil (Calkins et al. 1994). However, Calkins et al. (1994) 

concluded that the spill did not have an adverse effect of Steller sea lions and that 

reductions in population numbers were part of a long-term trend linked to chronic 

malnutrition and a climatic regime shift (Trites and Donnelly 2003). 

Monitoring of seals and sea lions after the Exxon Valdez oil spill indicated that, after 

exposure to oil, populations were either not affected or that recovery from effects had 

occurred. Sea lion pups are more prone to effects to oil spills but no breeding rookeries 

occur in the LAA. Although winter and year-round haulouts are located within the potential 

oil spill trajectory within the LAA and the health of some individuals may be affected by 

ingestion or inhalation of petroleum products, it is unlikely that the viability of the Steller 

sea lion population in B.C. will be adversely affected, as the population in B.C. is stable and 

growing at an annual rate of 5% to 7%.  

Summary of Potential Transboundary Effects 

No differences in effects in the U.S. and Canadian portions of the LAA were identified that 

would change the nature of the effects assessment. Therefore, the effects are expected to 

be similar in Canadian and U.S. waters. 
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10.5.7.3 Suggested Mitigation Measures  

The mitigation measures described in Section 10.4.1 would reduce both the likelihood of a 

spill occurring and the severity of a spill, if one were to occur. No additional mitigation 

measures are suggested. 

10.5.7.4 Residual Effects Assessment and Significance Determination 

This section characterises and determines the significance of residual effects remaining after 

mitigation is implemented. Definitions for ratings used to characterise residual effects18 and 

the threshold for determining significance of residual effects, developed with specific 

reference to marine mammals, are presented in Section 8.2.8 Marine Mammals, 

Residual Effects Assessment and Significance Determination.  

Even with the implementation of prevention and response measures, a heavy fuel oil spill in 

Boundary Passage, if one occurred, is expected to potentially result in adverse residual 

effects on marine mammals depending on the sub-component involved. All species 

exposed to the spill could potentially experience both direct (e.g., injury, mortality) and 

indirect (e.g., food web) effects. The characteristics of the residual effect are summarised in 

Table 10-19, and the rationale for the characterisation is provided below. 

                                          
18  The definitions of residual effect magnitude applicable to accidents or malfunctions are the same as those 

established for vessel strikes, listed in Table 8.2-10 in Section 8.2.8.  
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Table 10-19 Criteria Ratings for Exposure to Heavy Fuel Oil due to an Accident 
or Malfunction 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude 

High 

SRKW: Due to uncertainty and data gaps, the magnitude could 
range from low, short-term effects unlikely to affect individual 
life functions, critical habitat, or population viability to high 
magnitude with potentially lethal effects affecting individuals 
and population viability. 

Moderate 

North Pacific humpback whale: Due to uncertainty and data 
gaps, the magnitude could range from low, short-term effects 
unlikely to affect individual life functions, critical habitat, or 
population viability to moderate magnitude effects that may 
degrade critical habitat and have some effect on individual life 
functions, but not result in a population-level effect. 
Steller sea lion: Due to uncertainty and data gaps, the 
magnitude could range from low, short-term effects potentially 
leading to short-term behavioural changes or transient 
degradation of habitat, to moderate magnitude, with chronic 
physiological and/or behavioural changes or significant 
degradation of habitat, but not result in a population-level 
effect. 

Extent Regional 

All representative species: Because fate of oil is dependent 
on a wide range of factors, including weather and sea state, 
there is uncertainty as to whether coordinated response and 
clean-up operations would be able to keep spill contained to the 
segment within which it occurs. 

Duration Long-term 

All representative species: Contamination of marine waters is 
not expected to persist beyond several months due to natural 
phenomena that cause weathering of the oil and intervening 
measures to control and recover the spill. 

Frequency Infrequent / 
Continuous 

All representative species: If a spill was to occur, health 
effects from marine contamination would occur once (i.e., 
infrequently) but would be continuous until recovery occurs. 

Reversibility Fully reversible 
to Irreversible 

All representative species: Contamination endpoints may 
return to existing conditions, or may be permanent and not 
return to existing conditions, resulting in adverse health or 
mortality of individuals. 

Southern Resident Killer Whale 

Exposure to heavy oil due to an accident or malfunction could potentially harm an individual 

SRKW or adversely affect the life functions of individual animals, including foraging, mating, 

resting, or socialising. If all three SRKW pods were travelling together in a superpod at the 

time of spill and grouped together, the population would be exposed to a potentially 

catastrophic effect. As a result, the adverse residual effects of a spill of heavy fuel oil on 

SRKW is considered significant due to the potential to affect the survival or recovery of the 

SRKW population. Confidence in this determination is low, due to lack of quantification or 
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certainty regarding effects of oil on killer whales. However, a significant adverse residual 

effect on SRKW due to an accidental spill is unlikely to occur, due to the very low probability 

of an accidental event involving a container ship resulting in a spill. 

North Pacific Humpback Whale 

Exposure to heavy oil due to an accident or malfunction could potentially harm an individual 

or adversely affect the life functions of individual animals, including foraging, resting, or 

socialising. However, if an individual whale did experience health effects and subsequent 

reduced reproduction or survival either from direct or indirect effects, this would not affect 

the viability of the humpback whale population in B.C., as the population is stable and 

growing at a rate of approximately five percent each year. 

It is concluded that the adverse residual effects of a spill of heavy fuel oil on humpback 

whales in the LAA would not affect the viability of humpback whales in B.C., and the effect 

therefore is determined to be not significant. Confidence in this determination is moderate, 

due to some uncertainty and lack of full quantification regarding effects of oil on baleen 

whales. 

Steller Sea Lion 

Due to a full recovery and lack of observed population-level effects to Steller sea lions 

following the Exxon Valdez spill, it is determined that the population will be not be adversely 

affected from an accidental fuel spill from marine shipping associated with the Project, and 

the residual effect is determined to be not significant. The confidence in this determination 

is moderate due to continued debate regarding the effects of previous oil spill events. 

10.5.7.5 Summary of Assessment 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-20. 
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Table 10-20 Summary of Significance Determination of Residual Effects for 
Marine Mammals 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely / unlikely) 

Level of Confidence 
(low / moderate / 

high) 

Adverse health effects 
from exposure to 
heavy fuel oil due to 
an accident or 
malfunction 

SRKW: Significant SRKW: Unlikely SRKW: Low 

North Pacific 
humpback whale: Not 

significant 

North Pacific 
humpback whale: 

Unlikely 

North Pacific 
humpback whale: 

Moderate 

Steller sea lion: Not 
significant 

Steller sea lion: 
Unlikely 

Steller sea lion: 
Moderate 

Effects to marine mammals from an accidental oil spill were determined to be unlikely due 

to low probability of a spill occurring. Confidence was rated as low in the determination of 

significant effects for SRKW. The cause of losses of killer whales after the Exxon Valdez spill 

have not been definitely linked to effects from spilled oil and there remains a high level of 

uncertainty. Confidence was rated as moderate in the determination of not significant 

effects to North Pacific humpback whales and Steller sea lions because monitoring of these 

species after past oil spill events has not observed population-level effects. However, due to 

potential limitations in monitoring data and the conservation status of these representative 

species, confidence was rated as moderate, rather than high. 

10.5.8 Marine Birds 

This section assesses the potential effects on marine birds resulting from accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.5.8.1 Potential Interactions and Effects 

This section considers the interactions and potential effects of accidents or 

malfunctions arising from marine shipping traffic associated with the Project on marine birds 

(Table 10-21).  

Table 10-21 Marine Birds and Accidents or Malfunctions Interactions  

Activity/ 
Event 

Interaction  
(Y/N) 

Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions 

Y 

Acute and chronic effects to marine birds have the potential to 
lower marine bird productivity through direct mortality, sub-lethal 
effects, changes in behaviour, reduction in reproductive success, 
reduction of the food base, and degradation of habitat. 
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As discussed in Section 8.3.5 Marine Birds, Existing Conditions, at least 184 bird 

species rely on the Salish Sea marine ecosystem (Butler and Campbell 1987, Gaydos and 

Pearson 2011), over 40 of which are listed as species of conservation concern 

(Appendix 8.3-A: Table 8.3-A3). Marine bird abundance and distribution of each sub-

component varies throughout the year, with large numbers of birds occurring within each 

season throughout many portions of the LAA. Many sub-components are most abundant 

either during northward (April to May) and southward (July to November) migratory periods 

or during winter (November to March). During the spring and summer, numerous colonial 

nesting marine bird species are abundant within the Gulf Islands at very high densities. 

An oil spill occurring in May could have severe effects to nesting birds within the Gulf 

Islands, as numerous nesting sites of pigeon guillemot, glaucous-winged gull, black 

oystercatcher, and pelagic cormorant occur within the projected radius of a potential spill 

and will be active during this period (Figure 8.3-3). Other species such as marbled 

murrelet and great blue heron nest further inland, but use the marine environment to 

forage and provision young at nests and could be equally adversely affected. During the 

Exxon Valdez spill, pelagic birds (specifically alcids) such as marbled murrelet, common 

murre, and pigeon guillemot, were the most severely affected sub-component, making up 

over 70% of all marine bird mortalities (Wiens 2013). This was partially due to the timing of 

the spill (March), as alcids were staging in large numbers in the vicinity of the spill prior to 

moving to breeding colonies. However, given that murrelets and guillemots are year-round 

residents within the LAA, they are likely to be affected regardless of the season of a spill.    

Similar to alcids in Alaska, staging and migrating surf scoters can occur in large numbers in 

May within the hypothesised spill radius, as can some shorebird species (e.g., western 

sandpipers), leading to potentially large effects to these sub-components from exposure to 

oiling. Additionally, effects to the northward migrating shorebird populations could be 

severe, theoretically affecting tens of thousands of birds (e.g., western sandpipers and 

dunlin), if the spill spreads into Section E and oils intertidal habitats within Boundary Bay. 

Migrating red knots could also occur in the LAA during this period and be exposed to direct 

oiling or consumption of contaminated prey. Direct effects to brant would most likely be 

minor, as most overwintering and migrating individuals would have left the area for 

breeding grounds in April. Effects to fork-tailed storm-petrel would be negligible due to their 

low abundance within the LAA, particularly during this period.    
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As stated above, marine bird abundance and distribution of each sub-component varies 

throughout the year, with large numbers of birds occurring within each season throughout 

many portions of the LAA. Therefore, although the hypothetical scenario assessed in this 

section is recognised as a potential worst-case, it is also recognised that an equivalent spill 

at a different time of year or at a different location could be equally severe to marine birds. 

For example, a spill occurring during the month of December in Segment A, would avoid 

acute effects to nesting colonies, but could result in large effects to overwintering marine 

birds (e.g., dunlin and waterfowl) that use the Fraser River estuary in the tens of 

thousands. A spill occurring anywhere along shipping routes within the Gulf Islands 

(Segment B) in the spring or summer could have large effects to nesting species, and a spill 

event during any season or location has the potential to affect resident at-risk species, such 

as marbled murrelet and great blue heron. Additionally, a spill in proximity to one or more 

of the LAA’s 17 Important Bird Areas (Figure 8.3-4, Appendix 8.3-A: Table 8.3-A2) has 

the potential to affect larger numbers of birds, depending on the timing and location of 

the spill.  

Potential direct and indirect effects and pathways of exposure for marine birds from an oil 

spill are described below.  

Potential Effects to Marine Birds and Marine Bird Habitat 

As outlined in Appendix 10-B, the distribution, fate, and effects of spilled oil in marine 

waters depend on numerous variables, including, but not limited to, the physicochemical 

properties of the heavy fuel oil, the immediacy and effectiveness of the spill response, the 

season in which the incident occurs, and the weather and sea conditions over the course of 

the incident. Depending on meteorological and oceanographic conditions and its specific 

properties and chemical composition, heavy fuel oil may float, sink, or resurface following a 

spill. Submerged oil may be consumed by marine organisms and provide a pathway for 

secondary exposure to marine birds (Farrington 2013, Wiens 2013). Similarly, weathered 

fuel oils may adhere to suspended particulate materials and become incorporated into 

nearshore sediments, providing a pathway of exposure for benthic or infaunal organisms fed 

on by marine birds. Over time, weathered oil may be naturally degraded or become 

sequestered in low-permeability shoreline sediments and made unavailable to intertidal 

organisms unless sediments are disturbed (Wiens 2013). The fuel oil spilled in this 

hypothetical assessment scenario is heavy oil, which is known to have acute, short-term 

and chronic, long-term effects to marine birds (Wiens 2013). 
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Marine birds are particularly vulnerable to oil spills, as most species forage at or beneath 

the water’s surface where they can come into contact with floating oil (Wiens 2013). 

Additionally, other sub-components such as shorebirds forage and roost along shorelines 

and can become exposed to oil through contacting soiled habitats (see Section 10.5.6.1). 

While the hypothetical spill scenario in this assessment (7,500 m3) is a fraction of the 1989 

Exxon Valdez oil spill (>40,000 m3), the incident is illustrative of the type of effects to birds, 

as over 200,000 marine birds were estimated to have died as a direct consequence of Exxon 

Valdez spill (Wiens 2013).  

Potential direct and indirect effects on marine birds from a heavy fuel oil spill can include 

the following: 

• Loss or damage to foraging and roosting habitat; 

• Mortality due to toxicity of hydrocarbons ingested during preening or prey 
consumption; 

• Asphyxiation from toxins evaporating into the air above the surface of the water; 

• Reduction in productivity or health from increased energy expenditure for preening 
to remove oil from their feathers; 

• Reduction in productivity or health from switching to alternate non-contaminated, 
but inferior prey-base (i.e., less plentiful foraging grounds or foraging trips are 
longer and require more energy); and 

• Reduced breeding success due to loss of mate and/or transfer of oil from adult to 
eggs or nestlings. 

The mechanisms of spill-related effects on marine birds using subtidal (e.g., sea ducks, 

alcids, grebes, loons, waterfowl) and intertidal (e.g., herons, shorebirds) habitats are 

similar. Due to the reduced potential for oiling of feathers, it is possible that the exposure of 

species using intertidal mudflats (e.g., shorebirds) could be lower than that of species 

foraging on top of and under the water (e.g., waterfowl, sea ducks, pelagic birds, gulls and 

terns). Shorebirds and other birds using intertidal mudflats could be exposed to 

hydrocarbons when foraging if those areas were contaminated with fuel oil, leading to acute 

or chronic effects. 

Adverse effects due to oil exposure on marine birds have been documented when the 

thickness of the slick is 0.01 mm or more (French McCay et al. 2004). Contact with oil can 

saturate feathers, resulting in loss of buoyancy and drowning, and loss of thermal 

insulation. Death as a result of hypothermia is not uncommon for marine birds due to 
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increased metabolic costs and stress associated with the attempt to maintain core body 

temperatures (Stephenson 1997, Mazet et al. 2002). Excessive preening to clean oil from 

feathers and difficulty flying may also deplete energy stores and affect productivity. As oiled 

birds are less mobile, the risk of predation is increased (Stephenson 1997). Oil ingestion can 

result in organ damage and, in sufficiently high doses, organ failure, while accumulation of 

PAHs can alter immunological defenses with adverse effects on survival (Rocke et al. 1984). 

Hydrocarbon spills can also affect the reproductive success of marine birds. Adult birds that 

have ingested or been exposed to oil demonstrate reduced egg-laying, hatchability, and 

overall breeding success (Ainley et al. 1981, Fry et al. 1986, Velando et al. 2005). Increased 

preening by adults can also result in less parental investment in eggs or young. 

Furthermore, oil-coated adults can inadvertently transfer oil to offspring, hampering their 

survival (Szaro and Albers 1977, Albers and Szaro 1978, Jenssen 1994). Young birds have 

also been documented to be less resistant to toxic effects from exposure to hydrocarbons 

(Jenssen 1994). Exposure to hydrocarbons could potentially affect a bird’s lifetime 

reproductive success (Albers 1983, 1990, Fry 1995). 

Oil effects on prey availability, or the consumption of contaminated prey, can affect marine 

bird productivity and eliminate areas that may be used as a resource until such areas 

recover. Raptors (e.g., bald eagle) and scavengers (e.g., northwestern crow) are often 

attracted to feed on carcasses of birds and other animals that wash up on the shoreline, 

adding to their potential hydrocarbon exposure. 

For marine bird species breeding in the area affected by the spill or its vicinity 

(e.g., marbled murrelet, pigeon guillemot, glaucous-winged gull, black oystercatcher), 

effects would theoretically be greater as exposure could interfere with the ability of adults to 

successfully rear offspring. Both pelagic and double-crested cormorants, two species of 

conservation concern, have at least one breeding colony within the radius of the 

hypothesised spill and adult marbled murrelets are known to forage in the area during the 

breeding season. Also, a number of other at-risk species are prevalent within the area 

during this period (see Section 8.3.5.3 Marine Birds, Species of Conservation 

Concern, Appendix 8.3-A: Table 8.3-A3).  

Key factors in determining the overall consequences of a heavy fuel oil spill on marine birds 

would include the season of occurrence, spill dimensions and trajectory, and the extent and 

persistence of shore-based contamination. Because oil from a spill is often patchily 

distributed on shorelines, spill effects and species’ short- and long-term responses to a spill 
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can vary (Wiens 2013). While the ultimate magnitude of the effect on a particular marine 

bird sub-component would depend on the extent of direct or indirect exposure to the spilled 

fuel oil, all birds present within the spill area would be vulnerable to both acute, short-term 

(e.g., mortality) and chronic, long-term effects (e.g., reduced productivity). The duration of 

effects could be prolonged, as oiling could affect marine birds indirectly through reduced 

prey productivity and habitat quality (see Section 10.5.6), from which full recovery could 

take years (Wiens 2013).  

Table 10-22 summarises the potential for marine bird sub-components and representative 

species to be exposed to oil from a hypothetical 7,500 m3 heavy fuel oil spill in Boundary 

Passage near South Pender Island in May. 

Table 10-22 Summary of Potential for Oil Exposure for Marine Birds from a 
Hypothetical 7,500 m3 Heavy Fuel Oil Spill in Boundary Passage 
in May 

Sub-
component 

Representative 
Species Summary of Potential for Exposure to Oil For Marine Birds 

Sea Ducks Surf Scoter 

• Staging and migrating surf scoters can occur in large numbers 
in May. 

• Direct exposure to oil resulting in acute and chronic effects is 
likely.  

• Exposure to surface oil residues (SOR) or environmental PAHs 
in prey tissues, sediments, and seawater in subsequent years 
is possible, leading to potential effects.   

Pelagic Birds 

Marbled Murrelet 

• Nest in forested habitat adjacent to LAA and uses marine 
waters within the LAA to forage and roost in May during the 
occurrence of a hypothetical spill.  

• As a resident species, proportions of the Eastern Vancouver 
Island region and West and North Vancouver Island region 
populations could be exposed to effects from a spill. 

• Direct exposure to oil resulting in acute and chronic effects is 
likely. 

• Direct exposure of eggs and nestlings to oil at nest sites is 
also likely through contact with oiled adults or ingestion of 
oiled prey, leading to potential nest failure.  

• Exposure to SORs or environmental PAHs in prey tissues, 
sediments, and seawater in subsequent years is possible, 
leading to potential effects. 

Fork-tailed 
Storm-petrel 

• Few fork-tailed storm-petrels (and other Procellariiformes 
species) likely to be present in LAA in May (or other times of 
year) as occurrences are rare due to habitat preferences.  

• Direct exposure to oil resulting in acute and chronic effects is 
unlikely.  

• Exposure to SORs or environmental PAHs in prey tissues, 
sediments, and seawater in subsequent years is possible, 
leading to potential effects. 
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Sub-
component 

Representative 
Species Summary of Potential for Exposure to Oil For Marine Birds 

Waterfowl Brant 

• Few brant likely to be present in LAA in May as birds would 
have migrated to breeding grounds earlier in spring. Brant are 
present in larger numbers from November to January and 
March to April with spill effects having a higher potential to 
affect species. 

• Direct exposure to oil resulting in acute and chronic effects is 
unlikely for a spill occurring in May.  

• Exposure to SORs or environmental PAHs in prey tissues, 
sediments, and seawater in subsequent years is possible, 
leading to potential effects. 

Gulls and 
Terns 

Glaucous-winged 
Gull 

• Numerous glaucous-winged gull breeding colonies occur in 
Boundary Passage and Haro Strait, leading to high numbers of 
birds in area of the hypothetical spill in May. 

• Direct exposure of adults to oil resulting in acute and chronic 
effects is likely. 

• Direct exposure of eggs and nestlings to oil at colonies is also 
likely through contact with oiled adults or ingestion of oiled 
prey, leading to potential nest failure.   

• Exposure to SORs or environmental PAHs in prey tissues, 
sediments, and seawater in subsequent years is possible, 
leading to potential effects. 

Shorebirds Red Knot 

• Migrating red knots occur in low numbers in May throughout 
the LAA. 

• Acute and chronic effects likely through direct exposure to 
oiled intertidal habitats. 

• Exposure to SORs or environmental PAHs in prey tissues, 
sediments, and seawater in subsequent years is possible, 
leading to possible effects. 

Recovery  

As described in Section 10.5.6.1, marine and coastal ecosystems can and generally do 

recover from oil spills and the effects of spills should be considered within this context 

(Kingston 2002).  

The speed of oil reduction and colonisation are influenced by the following factors: oil type, 

habitat type, environmental conditions (e.g., sunlight, temperature, microbial communities), 

clean-up activities, the capacity for surrounding environments to provide recruitment, and 

various aspects of an organism’s life history (e.g., lifespan, reproductive rates or fecundity, 

dispersal tendencies) (Esler et al. 2010). The persistence of oil in the marine environment is 

largely dependent on environmental conditions such as the degree of exposure to oceanic 

processes that disperse and break down oils. Sheltered habitats such as marshes, armoured 

beaches, and mudflats recover more slowly (in some cases more than one to two decades) 

than rocky shorelines (one to four years), and open marine waters recover relatively quickly 
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(weeks to months) (Peacock et al. 2007, Peterson et al. 1996, Kingston 2002). Detailed 

descriptions of recovery processes and factors impeding recovery of marine ecosystems are 

provided in Section 10.5.6.1. Oil degradation processes are described in Section 10.5.2.  

Recovery of marine bird populations in areas affected by oil spills is also dependent on the 

characteristics of the local ecological community and surrounding ecosystems. Healthy 

populations outside of a damaged site must be present for recruitment of organisms and 

their prey base. Reproductive rates, dispersal and migration tendencies, and lifespan can 

also influence population recovery of bird populations. Marine birds are typically migratory, 

so dispersal from surrounding environments occurs frequently and can facilitate population 

recovery in damaged areas (e.g. Esler et al. 2010). Birds that have large clutch sizes or lay 

multiple times in a year can more quickly replenish their populations once the source of 

ecological damage is removed and quality habitat is available. Recovery of birds’ prey-base 

is a pre-requisite of any marine bird recovery as birds that colonise an area will have 

reduced survivorship and reproductive success until a healthy prey base is available. 

Additionally, recovery will begin more quickly in systems where there is less accumulation of 

hydrocarbons and associated toxicants (e.g., PAHs, selenium) into marine vegetation, fish, 

and other components of avian diets. Marine birds feed on a variety of vegetation, filter 

feeding organisms, and fish which can absorb toxicants directly from the water column, but 

do so at variable rates. Metabolisation of consumed toxicants also varies across marine 

organisms and can make the difference between accummulation of detrimentally high and 

negligible or healthy concentrations of toxicants in a bird’s diet. 

While the birds that are most vulnerable to immediate effects from oil spills are those that 

forage from the water’s surface, recovery tends to be slowest for species that inhabit 

ecosystems of the shoreline where oil persists the longest (Day et al. 1997, Wiens et al. 

1996, Wiens et al. 2001, Murphy et al. 1997, Peacock et al. 2007). This highlights the fact 

that effects to habitat rather than individuals have the most important long-term effects on 

marine birds. 

An extensive review of case studies by Stantec et al. (2012) calculated the average time to 

recovery for marine valued components to be approximately 5.8 years, while Borja et al. 

(2010) suggest that severe effects, such as those associated with large oil spills, require 

periods up to ten to twenty-five years for complete recovery. The most well-studied 

recoveries of marine birds from oil spills are those reported from the Exxon Valdez oil spill 

(35,000 metric tons). This was the largest spill in U.S. waters and resulted in the death of 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-77  
 

hundreds of thousands of birds (estimates range from 100,000 to 690,000; Stantec et al. 

2012). These studies suggest most species began to use habitat at the site within two years 

of the spill and abundances of almost all species recovered within two to ten years (Iron et 

al. 2000); however, the abundances of some species (e.g., pigeon guillemot (Cepphus 

Columba), harlequin duck (Histrionicus histrionicus)) have still not fully recovered (Esler et 

al. 2010, Stantec et al. 2012). The prolonged delay in recovery of pigeon guillemot numbers 

has been attributed to the combined effects of declines in forage fish and residual oil 

(Irons et al. 2000, Peterson 2001). Also, persistently high levels of cytochrome C, a 

biomarker associated with oil exposure, have been reported in harlequin ducks, and 

research indicates that residual oil exposure reduced survivorship for 11 to 14 years after 

the spill (Esler et al. 2010).  

Ecological damage from a 7,500 m3 oil spill would not be nearly as severe and anticipated 

recovery durations would likely be shorter than those reported for the Exxon Valdez spill. 

In this hypothetical scenario, habitat use by marine birds would not be expected to be 

affected for more than a few months in the open marine environment. Ecological recovery 

from such a spill would also be expected to take a few months or years in most areas and 

habitats of the LAA. The only exception, and the plausible worst-case scenario, would be a 

significant portion of the oil settling in sheltered marsh and/or sheltered mudflat habitat. 

Given the anoxic conditions of soils and lack of exposure to oceanic processes in these 

habitats, oil could persist for decades and a complete recovery of habitat and bird densities 

could require more than ten years. Some of the mudflats and shorelines in the LAA support 

important numbers of winter-resident and migratory shorebirds (e.g., dunlin (Calidris 

aplina), western sandpiper (Calidris mauri)), dabbling ducks, and brant geese, as well as 

great blue heron (Ardea herodius fanini). Consequently, within the context of recovery, 

there is potential for long-term effects to marine birds or their nearshore habitats if a 

7,500 m3 oil spill reaches high-use, sheltered habitats. Otherwise, and under the 

hypothetical spill in Boundary Passage, effects would not compromise long-term population 

viability or habitat integrity for birds. 

Summary of Potential Transboundary Effects 

Effects to marine birds are expected to be similar in U.S. and Canadian waters, given the 

similarity between bird communities, the types of marine shipping activities in Washington 

and B.C., and that ships will be following international regulations regarding operation 

within both jurisdictions. 
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10.5.8.2 Suggested Mitigation Measures  

The mitigation measures described in Section 10.4.1 would reduce both the likelihood of a 

spill occurring and the severity of a spill, if one were to occur. No additional mitigation 

measures are suggested.  

10.5.8.3 Residual Effects Assessment and Significance Determination 

This section characterises and determines the significance of residual effects remaining after 

mitigation is implemented. Definitions of the criteria used to characterise residual effects, 

developed with specific reference to marine birds, are presented in Table 8.3-7, except for 

extent, which is given in Table 10-23.  

Table 10-23 Definition of Extent Criterion Used to Characterise Residual Effects 
of Accidents or Malfunctions on Marine Birds 

Criteria Description Definition of Rating 

Extent 
Spatial scale over which 
the residual effect is 
expected to occur. 

Site-specific – Effects localised adjacent to source 
(i.e., fuel oil does not reach the shoreline). 
Local – Effects are limited to one segment of the LAA 
(for exposure to heavy fuel oil). 
Regional – Effects across multiple segments of LAA 
(for exposure to heavy fuel oil).  

Even with mitigation, a heavy fuel oil spill is expected to adversely affect marine bird sub-

components and result in a residual loss of productivity. The characteristics of the residual 

effect are summarised in Table 10-24, and the rationale for the characterisation is 

provided below.  

Magnitude is rated as moderate to high based on the following rationale: 

• A spill would affect marine birds and breeding colonies within the radius of the spill, 
possibly resulting in high mortalities. However, marine birds and colonies tend to be 
widely distributed across the Gulf Islands and therefore effects would most likely be 
felt by a subset to the total population and, over time, recolonisation of affected 
areas is likely; 

• Depending on the exact timing and trajectory of the spill and distribution of species 
and sub-components, consequences of a spill could be exacerbated for “at risk” 
species (e.g., surf scoter, brant, red knot, marbled murrelet). For resident species 
such as marbled murrelet that frequent nearshore habitats, acute effects from oiling 
could be high and affect the species’ population viability within the LAA. For 
migratory species that do not breed in the LAA (e.g., surf scoter), the timing and 
spill location would need to be coincident with the bird’s presence for the worst 
effects to occur; 
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• Oiling of shorelines tends to be patchy, which could limit exposure and effects to 
species; however, acute or potentially chronic effects are anticipated for some 
marine bird sub-components/representative species; and 

• Similar to other spills, acute effects on marine bird reproduction would largely be 
expected to be gone after a few years (Wiens 2013). Most marine species are long-
lived and have low reproductive potential, with variability in productivity occurring 
annually (Zabala et al. 2011). Therefore, reduced productivity over a few years 
associated with a spill would most likely be within the range of natural variability 
(Wiens 2013). However, because species tend to be long-lived, the mortality of adult 
birds can have a greater effect on populations if populations are small and individuals 
cannot be easily replaced either through reproduction or immigration. 

Extent is rated as regional, based on the following rationale: 

• While response and clean-up operations may be capable of containing a spill within 
Segment B and/or the segment within which it occurs, the fate of oil is dependent on 
a number of factors that cannot be predicted with certainty, such as weather and sea 
conditions, which can confound response efforts; the effects of a heavy fuel spill 
could extend into multiple segments. Depending on whether the timing of a spill 
coincides with the seasonal timing of the presence of particular sub-components in 
the LAA, the extent of effects could be large for the LAA population(s), particularly 
for species nesting in colonies proximate to Boundary Passage and Haro Strait.  

Duration is rated as long-term, based on the following rationale: 

• Similar to other spills, acute effects on marine bird reproduction would largely be 
expected to be gone after a few years. As an example, common murres accounted 
for three-fourths of immediate mortalities in the Exxon Valdez spill; however, nest 
attendance by breeding pairs and reproduction at colonies in the spill area were 
within the historical range within two years (Wiens 2013); and 

• Evidence from the Exxon Valdez spill indicates that full recovery from a spill can vary 
by species and take multiple years, ranging from a few to greater than 10 years (for 
harlequin duck).  

Frequency was rated as frequent based on the following rationale: 

• Acute effects, such as mortality, if they do occur would happen shortly after 
exposure to oil and not reoccur within individual birds. Chronic effects that can 
potentially affect a marine bird’s health and productivity can last for years and 
therefore are rated as frequent; however, 

• The probability of a powered vessel grounding resulting in a spill is extremely low, 
and such events and the effects arising from them are considered rare. 
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Reversibility is rated as partial based on the following rationale: 

• Natural recovery processes will be augmented by response and clean-up operations, 
which will be able to retrieve some oil, but, due to known persistence of heavy oils in 
the marine environment, chronic exposure will likely occur over a period of years 
until unweathered oil can be naturally sequestered, making it biologically unavailable 
(Wiens 2013); 

• While the initial acute mortality of marine birds from an oil spill is irreversible, 
productivity for most species has been demonstrated to fully recover within a few 
years (Wiens 2013);  

• Recolonisation of affected bird colonies is anticipated through immigration from 
nearby sites, but lingering chronic effects are possible;  

• Habitats supporting marine birds in the LAA are numerous and support breeding, 
overwintering, and migratory populations that extend beyond the radius of a 
theoretical oil spill. It is anticipated that use of affected habitats by marine birds will 
be re-established by birds from outside the spill as areas recover; and 

• The marine bird community has been shown to be resilient to oil spills. It is probable 
that the community within the LAA will follow a similar trajectory. For example, a 
year after the Exxon Valdez spill, habitat occupancy within oil-affected areas was 
within the natural population limits for 90% of 42 species studied, and habitat 
occupancy of the remaining species was complete within seven years (Wiens 2013). 

Table 10-24 Criteria Ratings for Fuel Spill due to an Accident or Malfunction  

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Moderate to High 

The spill is anticipated to cause effects to marine birds, 
potentially outside the range of natural variation for some 
species and sub-components. However, the size (7,500 m3) of 
the spill and localised extent (with mitigation) is unlikely to 
compromise population integrity. 

Extent Regional 

Because fate of oil is dependent on a wide range of factors, 
including weather and sea state, there is uncertainty as to 
whether coordinated response and clean-up operations would be 
able to keep spill contained to the segment within which it 
occurs. Effects to the LAA populations of species and sub-
components could be large depending on whether the timing of a 
spill coincides with the seasonal timing of the presence of sub-
components/species. 

Duration Long-term 

Acute effects on marine bird reproduction would largely be 
expected to be gone after a few years. Evidence from other spills 
indicates that full recovery from a spill can vary by species and 
take multiple years, ranging from a few to greater than 10 years. 
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Criteria Criteria Rating Rationale for Criteria Rating 

Frequency Frequent 

Acute effects, such as mortality, if they do occur would happen 
shortly after exposure to oil and not reoccur within individual 
birds. Chronic effects that can potentially affect a marine bird’s 
health and productivity can last for years and therefore are rated 
as frequent. However, since the probability of a powered vessel 
grounding resulting in a spill is extremely low, such events and 
the effects arising from them are considered rare.  

Reversibility Partially 
reversible 

Initial acute productivity losses can be recovered through 
recruitment or immigration from other areas. 

Determination of Significance of Residual Adverse Effects 

The residual effect of a heavy fuel oil spill on marine birds is determined to be not 

significant. It is considered unlikely that a spill in Boundary Passage (or elsewhere in the 

LAA) of 7,500 m3 will compromise population integrity for marine bird sub-components and 

species within the LAA. This determination is made with moderate confidence and is 

discussed in more detail below. 

10.5.8.4 Summary of Assessment 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-25.  

Table 10-25 Summary of Significance Determination of Residual Effects for 
Marine Birds 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely / unlikely) 

Level of 
Confidence (low / 
moderate / high) 

Loss of Productivity from a 
Heavy Oil Spill Not significant Unlikely Moderate 

 The level of confidence in the significance determination was rated as moderate. The 

annual natural variability in the marine bird population abundance and distribution, along 

with uncertainty regarding the chemical make-up of spilled oil, its trajectory, which areas 

would be oiled, and the spill timing, introduces uncertainty regarding the potential effects to 

marine birds. For example, while broad inferences can be made based on the existing 

historic data reviewed for this assessment, detailed species-specific abundance and 

distribution (e.g., geo-spatially referenced survey results) survey data collected over a 

number of years were not available on which to structure a more quantitative effects 

assessment. Additionally, data showing the annual abundance of birds at breeding colonies 

or associated productivity estimates were not available.  
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However, drawing on results from previous spills, there is high confidence that, over the 

long-term, fuel oil concentrations in the marine and intertidal zones will diminish, and 

marine bird productivity will rebound from natural recruitment and immigration processes 

from the surrounding LAA. For example, in the Exxon Valdez spill (> 40,000 m3), all oil-

spill-caused stressors were essentially eliminated from the ecosystem through clean-up and 

natural processes within a few years and thereafter did not impede ecological recovery 

(Wiens 2013). Given the size and distribution of marine bird populations in the LAA and the 

potential size of a spill, it is likely that immigration from populations unaffected by the spill 

will recolonise affected areas. It is therefore considered unlikely that a spill in Boundary 

Passage of 7,500 m3 will compromise population integrity for marine bird sub-components 

and species within the LAA.  

10.5.9 Human Health 

This section assesses the potential effects on human health resulting from accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.5.9.1 Sub-components and Indicators 

In addition to the sub-components (or categories of potential causes of human health 

effects) described in Section 9.1.1.1 Human Health, Sub-components and Indicators, 

several additional sub-components were selected to structure the assessment of human 

health effects of accidents or malfunctions arising from marine shipping associated with the 

Project, as outlined in Table 10-26.  

Table 10-26 Sub-components for Human Health Assessment 

Sub-component Representative of Rationale for Selection 

Exposure to contaminants 
from fuel spill 

Direct health effects related 
to exposure to fuel from fuel 
spill 

Spilled fuel could have adverse 
health implications for people in close 
proximity to a spill. 

Exposure to contamination 
in edible marine resources 
from fuel spill 

Indirect health effects related 
to consumption of marine 
resources 

A fuel oil spill could lead to the 
uptake of petroleum hydrocarbon 
contaminants in edible marine 
resources.  

Involvement in a vessel 
collision 

Direct health effects resulting 
from a collision between a 
Project-associated vessel and 
a smaller vessel 

A collision between a container ship 
and a small vessel could result in 
potential adverse health effects. 
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In addition to the human health indicators described in Section 9.1.1.1, several additional 

indicators were chosen for the assessment of potential effects of accidents or malfunctions 

on human health. These indicators and the rationale for their selection are provided in 

Table 10-27. 

Table 10-27 Indicators for Human Health Assessment 

Sub-component Indicator Rationale for Selection 

Exposure to contaminants 
from fuel spill 

Potential for presence of 
hydrocarbon-derived 
contaminants in air, and in/on 
sediment and water 
(including free-phase). 

Released contaminants can result in 
exposures in humans via inhalation, 
accidental ingestion, and dermal 
contact. 

Exposure to contamination 
in edible marine resources 
from fuel spill 

Potential for uptake of 
chemicals of potential 
concern (COPC) in edible 
marine resources (assessed 
qualitatively). 

Levels of COPC in edible marine 
resources (e.g., shellfish, finfish) 
higher than toxicological thresholds 
of effect (established by Health 
Canada and other health agencies) 
may lead to serious health risks. 

Involvement in a vessel 
collision 

• Injury; and 
• Mortality. 

Collisions with a container ship could 
result in injuries or mortality. 

10.5.9.2 Assessment Boundaries 

In addition to the assessment boundaries described in Section 9.1.2 Human Health, 
Assessment Boundaries, the following spatial boundaries were used in the assessment of 

potential effects of accidents or malfunctions on human health (Table 10-28).  

Table 10-28 Spatial Boundary Definitions for Human Health 

Sub-component 
Spatial Boundaries 

Local Assessment Area Regional Assessment Area 
Exposure to contaminants 
from fuel spill 

The LAA consists of MSA Segment B, 
which includes the location of the 
plausible worst-case accident or 
malfunction involving a heavy fuel oil 
spill, and Segments A, C, D, E, and G 
where dispersion of the spill could 
occur. 

Salish Sea, including the 
Strait of Georgia, Puget 
Sound, and Juan de Fuca 
Strait. 

Exposure to 
contamination in edible 
marine resources from 
fuel spill 

Involvement in a vessel 
collision 

Within the MSA along the inbound and 
outbound RBT2-associated shipping 
routes extending approximately 10 km 
in all directionsa. 

Same as the LAA. 

a In defining the LAA and regional assessment area (RAA) for possible collisions of smaller recreational 
and commercial vessels with container ships, no accommodation is made for the probability of 
collision, which is nonetheless addressed semi-quantitatively in this assessment. It is important to 
appreciate that the probability of a collision in association with incremental RBT2-associated container 
traffic will be lower with increased distance from the centre of the shipping lane and along portions of 
the shipping lane where the incremental changes in ship traffic will be virtually indistinguishable from 
the traffic volume in general.  



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-84  
 

 
10.5.9.3 Existing Conditions 

In addition to the existing conditions of human health described in Section 9.1.4 Human 

Health, Existing Conditions, the following existing conditions are relevant to the 

assessment of potential human health effects of accidents or malfunctions arising from 

marine shipping associated with the Project. 

Existing Conditions Related to Exposure to Contaminants from Fuel Spill 

In order for petroleum hydrocarbons from a fuel spill to have an adverse human health 

effect via direct exposure, the person must come into contact with the fuel, for a duration 

long enough to be harmful, by one or more of the following exposure routes: (i) inhalation 

of airborne vapours from a spill; (ii) accidental ingestion (for example, typically associated 

with oral intake from hand to mouth contact); and/or (iii) dermal contact with the spilled 

product. 

The waters and sediments within and near the shipping lanes generally reflect the very 

limited influence of non-point-source inputs (e.g., storm water, agricultural, urban, and 

forestry run-off, and sewage) and point-source inputs for various petroleum hydrocarbon 

constituents (Macdonald and Crecelius 1994, Pacific Region Contaminants Atlas: Sources of 

Contaminants in the Georgia Basin). Based on existing scientific information, the existing 

levels of such hydrocarbon constituents from background environmental loadings are 

generally far lower than concentrations of concern for human health effects for areas 

removed from industrial and urban inputs, largely as a result of the highly dispersive nature 

of the receiving environment.  

Existing conditions related to contamination in edible marine resources is described in 

Section 9.1.4.3 Human Health.  

Existing Conditions Related to Vessel Collisions 

Vessel collisions, and fatalities associated with vessel collisions, are rare in the MSA. 

Statistics on collision incidents are presented in Section 10.3.2.2. Between 2008 and 

2013, the number of fatalities associated with fishing vessels in all of B.C. coastal waters 

has varied between none and two annually (Fish Safe B.C. 2014). Accidents in B.C. 

involving, or occurring on, boats such as fishing vessels mostly involve boats capsizing, 

sinking, or being lost at sea and workers falling overboard (WorkSafe BC 1999). The 

Transportation Safety Board of Canada has identified the following key concerns with 
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respect to fishing vessel safety: vessel modifications and their impact on stability; the use 

and availability of lifesaving equipment; regulatory oversight; and the impact of fishery 

resource management plans and practices on the overall safety of fishing vessels 

(Transportation Safety Board of Canada 2015). The Transportation Safety Board of Canada 

did not identify collisions as an issue of concern. However, where collisions between fishing 

or other small vessels and cargo ships or tankers have occurred, multiple causes have been 

identified rather than one particular reason, including lack of communications between 

vessels, sudden course changes, excessive speeds of the larger vessel in the presence of 

the smaller vessels, and poor estimation of the collision risk from both parties (TMX 2013a). 

Fish Safe B.C. is working to improve commercial fishing safety, and offers a number of 

different courses and workshops (Fish Safe B.C. 2014). 

Between 2004 and 2014 in the MSA, no fatalities were recorded in association with a vessel 

collision. One collision between a commercial fishing vessel and a barge under tow by tug 

was recorded in 2005 in Swanson Channel (between Salt Spring Island and North Pender 

Island) in the MSA, but no fatalities or serious injuries occurred as a result (Transportation 

Safety Board of Canada n.d.). However, the 2000 collision between B.C. Ferries’ Spirit of 

Vancouver Island and the 10 m Star Ruby recreational vessel in Colburne Passage (off the 

north tip of the Saanich Peninsula) resulted in two fatalities (Transportation Safety Board of 

Canada 2013). The collision occurred as the ferry attempted to overtake three recreational 

vessels in Colburne Passage. The Transportation Safety Board of Canada found that neither 

the ferry nor the recreational vessel was operated in a professional and courteous manner 

and the respective on-board operators lacked due regard to the safety of other vessels 

(Transportation Safety Board of Canada 2013). 

Collisions between larger vessels may also result in injuries, as illustrated by the collision 

between two passenger ferries in Active Pass (outside of the shipping routes, between 

Mayne and Galiano islands) in 1992. In this incident, 19 passengers and 4 crew members 

were injured, but there were no fatalities (Transportation Safety Board of Canada n.d.). 

10.5.9.4 Potential Interactions and Effects 

This section considers the interactions and potential effects of accidents or malfunctions 

arising from marine shipping associated with the Project on human health (Table 10-29).  
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Table 10-29 Human Health and Accidents or Malfunctions Interactions  

Activity/Event 
Interaction 

(Y/N) 
Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions 

Y 

Potential adverse health effects related to direct 
exposure to contaminants from fuel spill: Effects are 
considered minor, as direct exposure will be mostly acute and 
spatially limited such that few individuals would be potentially 
exposed via this route, and effects are expected to be 
reversible and short-term. 

Y 

Potential adverse health effects related to indirect 
exposure to contaminants in edible marine resources: 
Effects are considered minor, as some uptake of petroleum 
hydrocarbon constituents by consuming contaminated edible 
marine resources may occur, but effects are expected to be 
reversible and short-term. 

Y 

Potential injury or mortality related to a collision: A 
collision between a small commercial or recreational vessel and 
a Project-associated vessel may result in serious injury or 
fatality. 

Potential Effect #1 – Adverse Health Effects from Direct Exposure to Contaminants 
from Spilled Fuel  

The potential for adverse human health effects from direct exposures (via inhalation, 

ingestion, or dermal uptake) to contaminants from a fuel spill depends on the frequency and 

duration of the exposure, in addition to the magnitude of exposure and an individual’s 

sensitivity to chemical exposure (age and health status of an individual can affect the nature 

of which one responds to exposure). The health risk potential can be evaluated in light of 

whether there is potential for shorter-term (acute) exposures versus longer-term (chronic) 

exposures. 

In the unlikely event of a spill, there is a low probability that human chronic and direct 

exposures of more than a few individuals to a heavier fuel oil would occur as a result of a 

fuel spill. In part, this is because limited persistence of lower molecular weight and volatile 

fractions of the spill, which are more of a concern from a human health effects perspective, 

are expected. As such, the major focus for direct health risks is on acute exposure 

scenarios. 

Direct inhalation exposures via air for individuals who are not involved in the spill response 

are unlikely, since any volatile fraction of the spill that ends up on the water surface or 

beach will evaporate rapidly or undergo photolytic destruction and disperse. However, a 

small number of individuals, and spill response workers, may experience irritation of the 
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eyes and/or breathing passages and possible nausea, headache, or dizziness depending on 

exposure or the sensitivity of the individual exposed. These symptoms are reversible and 

are expected to be short-lived.  

Direct dermal exposures or ingestion could occur for children and others exposed to free-

phase concentrations (i.e., tar balls) on beaches or other shoreline areas or in water. The 

potential for such is directly related to the density and location of free phase hydrocarbons 

in the intertidal and pelagic (open water) environment. Given the expected low level of 

chemical absorption through the skin, and limited quantity of petroleum hydrocarbon 

constituents that are likely to be ingested and absorbed gastrointestinally, any health 

effects are likely to be relatively minor, reversible, and short-lived. Whether via the 

inhalation, dermal, or gastrointestinal route, acute exposures can cause irritation of 

sensitive tissues (e.g., eyes and nasal epithelia during inhalation), as well as central 

nervous system effects such as dizziness, headaches, lethargy, disorientation, slower 

reflexes, and decreased motor coordination.  

Potential adverse health effects related to direct exposure to contaminants from spilled fuel 

as a result of an increase in marine shipping associated with the Project are therefore 

minor, short-term, and reversible, with exposure potential spatially limited to the area of 

the spill dispersal. 

The interpretations and conclusions provided above are expected to be equally applicable to 

Aboriginal and non-Aboriginal people. For both sub-populations, the potential for exposures 

would be limited to a small number of people that would visit oiled intertidal areas and 

come into contact with free-phase petroleum product prior to its removal from the 

environment through spill recovery and response. The tendency of individuals to experience 

such accidental exposures is likely to be inversely proportional to their awareness of the 

occurrence of a marine accident in the general vicinity, and the associated health risks. 

Potential Effect #2 – Adverse Health Effects from Exposure to Contaminants in 
Edible Marine Resources from Spilled Fuel 

Uptake of COPCs by edible marine resources immediately following the spill is likely to be 

substantial in the area of spill dispersal. This will be especially relevant in areas of oiled 

beaches and sediment in proximity to the spill, and immediately following the spill. A fuel 

release in water, in the absence of major residual oil masses, would only affect shellfish and 

finfish for a limited duration. However, contamination may persist over longer periods of 

time if fuel is released near productive intertidal areas or there is presence of tar balls in 

shallow sediments. 
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Adverse human health effects are likely if digestion and absorption of COPC from 

contaminated shellfish or finfish tissues occurs via gastrointestinal mucosal membranes. 

However, health effects will be similar to those described above for direct dermal contact or 

ingestion. As such, potential adverse health effects related to indirect exposure to 

contaminants in edible marine resources are expected to be minor, short-term, and 

reversible, with the effects limited to the area of spill dispersion. 

Coastal Aboriginal peoples generally have a greater reliance on the harvesting and 

consumption of seafoods than the general population in the MSA. This could result in a 

greater potential for contaminant exposures among communities and greater magnitude of 

exposures for some individuals, to the extent that harvesting and consumption continues 

following a spill event, and in absence of specific testing and risk management measures to 

directly assess the safety of the marine resource(s) affected. Thus, a greater proportion of 

Aboriginal community members might be affected, with greater contaminant exposure 

potential initially. However, the effects are still expected to be short-term, reversible, and 

geographically localised. A discussion of potential effects on access to and use of traditional 

foods is provided in Section 9.5 Current Use of Lands and Resources for Traditional 
Purposes and Aboriginal and Treaty Rights. 

Potential Effect #3 – Injury or Mortality Related to a Collision 

Collisions between Project-associated shipping and a smaller vessel used for commercial, 

recreational, or traditional purposes vessel could result in one or more injuries and fatalities 

depending on a number of circumstances connected to the incident. Such collisions could 

result in direct loss of life and limb, loss of life through drowning, or excessive physical and 

mental trauma. 

For potential effects associated with a collision, this assessment does not differentiate 

between Aboriginal and non-Aboriginal people involved in such incidents. There is no 

available information on the relative probabilities for Aboriginal and non-Aboriginal people of 

collisions between large sea-going vessels and smaller vessels, and the probability 

estimates discussed in Section 10.3.2.2 have been applied to people in general in the 

absence of evidence to the contrary. The probability of collision is expected to scale with the 

local intensity of presence within the shipping lanes; however, no information is available on 

the localised and regional intensity of presence by Aboriginal or non-Aboriginal group. 

In addition, the anticipated effects of such an incident as expected to be the same for 

both Aboriginal and non-Aboriginal people; such a collision may result in serious trauma 

or death.   
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Summary of Potential Transboundary Effects 

Effects on human health are expected to be similar in U.S. and Canadian areas of the LAA, 

given the similar types of marine shipping activities in Washington State and B.C. as well as 

the overall similarities in coastal communities and human uses of the foreshore and marine 

environments.  

10.5.9.5 Suggested Mitigation Measures  

The mitigation measures described in Section 10.4 would reduce both the likelihood of an 

accident or malfunction occurring and the severity of its consequences, if one were to occur.  

Specific existing or available mitigation measures that serve to avoid or reduce potential 

adverse effects on human health of accidents or malfunctions arising from marine shipping 

associated with the Project are described in more detail in this section.  No additional 

mitigation measures specific to marine shipping associated with the Project are suggested. 

Mitigation Measure #1 – Measures to Decrease Direct Exposure to Fuel Spill 

Spill response mitigation measures are expected to substantially limit densities and 

presence of free-phase petroleum hydrocarbons in the environment, lowering the 

potential for adverse health effects due to direct exposure to a fuel spill. As described in 

Section 10.4.4.3, WCMRC is required to be able to deploy sufficient response equipment 

within 72 hours of a plausible worst-case scenario spill, limiting the potential effects to 

human health to primarily within Segment B of the MSA, or whichever segment in which a 

spill occurs.  

Areas with discernibly higher petroleum hydrocarbon concentrations are routinely identified 

during spill response and risk management measures implemented to limit the potential for 

direct human exposures. Short-term exposure to hydrocarbon vapours and potential for 

acute effects would be limited through notification of the public and limited use of the 

affected areas.  

The effectiveness of the above-listed spill response measures will be dependent on the 

ability to contain and recover spilled fuel and limit public access to areas affected by 

the spill. However, these measures will limit the number of individuals exposed and the 

long-term direct exposure to petroleum hydrocarbons from a fuel spill. 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. 
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Mitigation Measure #2 – Measures to Decrease Consumption of Contaminated 
Marine Resources 

In order to prevent adverse human health effects resulting from the consumption of marine 

resources with elevated levels of petroleum hydrocarbon constituents from spilled fuel, DFO, 

operating under the Fisheries Act, may implement a Temporary Emergency Contamination 

Closure for finfish and shellfish in the Fisheries Management Area or subareas of Segment B 

affected by the spill, or whichever segment in which a spill occurs.  

Any residual effects will be experienced by individuals who do not heed the closures, and 

are unlikely to be detectable at a population level; the residual effect is therefore 

characterised as negligible, and is not carried forward for determination of significance. 

Mitigation Measure #3 – Measures to Mitigate Injury or Mortality from Collision 

The regulatory framework described in Section 3.0 Regulatory Framework and Role of 

Government and the vessel traffic management framework described in Section 10.4 

serve to reduce the probability and consequences of collisions. 

Specific measures used as part of the vessel traffic management systems to mitigate 

against collisions include widespread use of ship’s radar, the compulsory use of the CCG’s 

Marine Communications and Traffic Services for most vessels, and use of loudhailers on 

bridges to communicate with smaller vessels that are not registered with the CCG’s Marine 

Communications and Traffic Services. The CCG also issues notices cautioning vessels to be 

aware of fishing activity at certain locations and times (TMX 2013a).  

Project-associated shipping will have third-party insurance coverage in place to address 

injury resulting from a collision. 

With respect to U.S. waters, parallel U.S. legislation and agencies to those described in 

Section 10.4 exist to regulate marine safety to mitigate against collisions. 

10.5.9.6 Residual Effects Assessment and Significance Determination 

This section characterises and determines the significance of measurable residual effects 

remaining after mitigation is implemented. Definitions of the criteria used to 

characterise residual effects, developed with specific reference to human health, are 

presented in Table 10-30.  
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Table 10-30 Criteria Used to Characterise Residual Effects on Human Health  

Criteria Description Definition of Rating 

Magnitude 

The amount of change in a 
key indicator or variable 
relative to existing 
conditions. 

Low – minor injuries, no fatalities. 
Moderate – Moderate to serious injuries and no 
fatalities. 
High – Serious injuries and/or at least one fatality. 

Extent 
Spatial scale over which 
the residual effect is 
expected to occur. 

Route-specific – Effect is limited to the shipping lanes 
utilised by Project-associated shipping within the MSA. 
Local – Effect is experienced by a discrete community 
or an appreciable portion thereof along the shores of 
the MSA. 
Regional – Effect is experienced at a community level, 
in multiple communities within the MSA. 

Duration 
Length of time over which 
the residual effect is 
expected to persist. 

Short-term – Effect present for up to six months. 
Medium-term – Effect present between six months to 
one year. 
Long-term – Effect lasts beyond a year. 

Frequency How often the residual 
effect is expected to occur. 

Single event – Effect on human health would occur 
once. 
Infrequent – Expected frequency of occurrence is 
extremely low or rare.  
Frequent – Expected frequency of occurrence is low to 
moderate.  
Very frequent – Expected frequency of occurrence is 
high. 

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. 
Irreversible – Effect is permanent. 

For the human health VC, residual effects are often 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. As 

discussed previously, a major difference between Aboriginal and non-Aboriginal 

communities in the MSA—based on past experiences—may be in their resiliency. 

Residual Effect #1 – Injury or Mortality due to a Collision 

Even with mitigation, if a collision were to occur, it is expected to adversely affect human 

health and result in injury or fatality. The following residual effects assessment is based on 

a worst-case scenario; i.e., that of a collision that results in serious injury or a fatality or 

fatalities. The characteristics of the residual effect and the rationale for the characterisation 

are summarised in Table 10-30. Additional rationale for the reversibility criteria is 

provided below. 
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The residual effect is rated irreversible because a collision causing serious injury could 

potentially affect health and quality of life permanently, and, if causing fatality, result in 

permanent loss for the victim and permanent emotional and likely economic or socio-

cultural loss for a victim’s family members or community.  

The concept of community resilience is not applicable to this collision scenario since the 

potential expected effect would be directed at one or a few individuals only, and not at the 

community level per se. However, it is expected that some communities, including 

Aboriginal communities, may be more or less resilient to the loss of community members 

from a collision than others.  

Table 10-31 summarises the residual effect ratings for a human health effect relevant to 

all types of related activity, including marine commercial use, outdoor recreation, and 

Current Use. The default scenario used for the assessment assumes that the residual human 

health effect of a collision would be the same for the different vessel types (e.g., 

commercial marine use, recreational use, or traditional use). 

Table 10-31 Criteria Ratings for Damage due to a Collision   

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude High 

A collision between Project-associated shipping and a small 
vessel could potentially result in injury and one or more 
fatalities—health effects considered to be of relatively high 
magnitude.   

Extent Route-specific 
Project-associated shipping would travel in the shipping lanes 
of the LAA, so a collision between Project-associated shipping 
and another vessel would occur only within shipping lanes. 

Duration Long-term Duration of a serious injury is likely long-term. One or more 
fatalities would entail a permanent effect. 

Frequency Single event 
If a collision were to occur, the frequency would be a single 
event, as injury or fatality would be associated only with the 
initial event and not re-occur. 

Reversibility Irreversible The effect of a collision with respect to some injuries and 
fatalities is irreversible. 

Overall, the probability of a collision involving Project-associated shipping is very low, and 

marine-based users in the LAA are familiar with the various hazards that may result in 

collisions and how to avoid them. Well-established prevention, preparedness, and response-

related initiatives are present in both Canada and the U.S.A., and established agencies are 

responsible for providing marine safety oversight in both jurisdictions. In addition to these 

measures, Transport Canada continues to develop strategic directions for safe marine 
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transportation, including implementing updated regulations, policy frameworks, and 

program management tools and harmonising safety standards with the U.S.A. The 

Transportation Safety Board of Canada also monitors incident statistics to identify trends 

and emerging safety issues, and recommend additional safety measures for commercial 

marine vessels. 

For the purposes of this assessment, an adverse residual effect to human health due to a 

collision is considered to be significant if the consequences of a collision between a container 

ship and smaller vessel will result in permanent injury or death to the individuals involved.  

Based on this definition, residual effects are deemed to be significant for human health. 

However, this significant residual adverse effect is unlikely to occur, since the probability of 

occurrence of a collision is low, as discussed in Section 10.3.2.2 and accompanying 

appendices.  

10.5.9.7 Summary of Assessment 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-32.  

The confidence in this effects assessment is considered to be moderate. While the expected 

consequences of a serious collision are readily discernible, the quantitative probability of a 

collision cannot be ascertained with a high degree of confidence (i.e., with a statistical 

accuracy of less than an order of magnitude in either direction) in spite of the expected low 

probability overall. This is in part because such accidents are predominantly attributable to 

human error, especially on the part of independent small vessel operators, and the 

associated probabilities of future occurrence are not highly amenable to statistical 

evaluations based on past records. 

Table 10-32 Summary of Significance Determination of Residual Effects for 
Human Health   

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely / unlikely) 

Level of Confidence 
(low / moderate / 

high) 

Injury and fatality due to a 
collision Significant Unlikely Moderate 
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10.5.10 Marine Commercial Use 

This section assesses the potential effects on marine commercial use resulting from 

accidents or malfunctions arising from marine shipping associated with the Project. 

10.5.10.1 Component Overview 

The rationale for selection of the VC sub-components for the assessment is 

provided in Section 9.2.1 Marine Commercial Use, Component Overview. Additional 

sub-component selection rationale pertaining to accidents or malfunctions is provided 

in Table 10-33.  

Table 10-33 Sub-components for Marine Commercial Use 

Sub-component Representative of Rationale for Selection 

Marine fish and 
seafood harvesting  

• Commercial fishing and 
seafood harvesting from 
boats and undertaken by 
commercial fishers and 
seafood harvesters 

• Aquaculture operations  

Project-associated shipping may potentially 
damage commercial vessels. 
A heavy fuel oil spill from Project-associated 
shipping may displace commercial fish and 
seafood harvesters, affect access to areas of 
use, affect availability of fish and seafood, 
and potentially damage commercial fishing 
vessels and gear. 

Guided sport 
fishing 

• Guided sport fishing from 
boats and undertaken by 
guides and their clients 

Project-associated shipping may potentially 
damage commercial vessels. 
A heavy fuel oil spill from Project-associated 
shipping may displace guided sport fishing 
entities, affect access to areas of use, affect 
availability of fish and seafood to guided 
sport fishers, potentially damage guided 
sport fishing vessels and gear, and affect the 
environmental setting of guided sport fishing. 

Marine-based 
tourism 

• Whale watching tours and 
other marine-based eco-
tours undertaken by 
companies and their clients 

• Commercial shore-based 
activities undertaken by 
tourism operators and their 
clients (for example, 
renting cottages and resort 
accommodation) 

Project-associated shipping may potentially 
damage commercial vessels. 
A heavy fuel oil spill from Project-associated 
shipping may displace water and shore-based 
tourism activities, affect access to areas of 
use, change presence of marine mammals, 
potentially damage tourism vessels and 
shore-based property, and affect the 
environmental setting of users. 

Marine 
transportation 

• Cargo and container ships, 
tankers, tugs, and 
passenger ferries  

A heavy fuel oil spill from Project-associated 
shipping may displace marine transportation, 
affect access to areas of use, and potentially 
damage marine transportation vessels. 
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The indicators chosen for marine commercial use and the rationale for their selection are 

presented in Table 9.2-2. Additional indicator selection rationale pertaining to accidents or 

malfunctions is provided in Table 10-34. 

Table 10-34 Indicators for Marine Commercial Use 

Indicator Rationale for Selection 

Marine fish and seafood harvesting 
areas and marine-based tourism 
areas  

In addition to the rationale previously provided, this 
indicator also considers potential for reduced marine area 
use due to changes in perceptions about quality of fish and 
seafood and the marine environmental setting. 

Environmental setting 

In addition to the rationale previously provided, this 
indicator also considers potential change in water and 
shoreline quality change due to a heavy fuel oil spill, which 
could affect marine-based tourism activity, and ultimately 
business revenues. 

Damage to commercial vessels, 
gear, and shore-based property  

Quantitative and qualitative parameters that indicate the 
potential for commercial vessel and gear damage or loss 
from vessel transit (entanglement), commercial vessel and 
gear damage or loss from a collision, and commercial vessel 
and gear damage or loss and damage to shore-based 
property from a heavy fuel oil spill.  

10.5.10.2 Information Sources 

In addition to the information sources listed in Section 9.2.3 Marine Commercial Use, 

Information Sources, this assessment relied on other studies and reports pertaining to 

the potential effect of spills on marine commercial use, including a socio-economic 

assessment of potential spill scenarios prepared for the Washington Department of Ecology 

and research commissioned by the Louisiana Office of Tourism after the Deepwater 

Horizon Spill.  

10.5.10.3 Existing Conditions 

In addition to the existing conditions information relevant to marine commercial use 

presented in Section 9.2.4 Marine Commercial Use, Existing Conditions, the 

information about collision incidence in the MSA provided in Section 10.3.2.2,,  information 

on the regulatory framework for marine traffic management and marine emergency 

response outlined in Section 3.0 Regulatory Framework and Role of Government, 

informed the assessment of potential effects of accidents or malfunctions on marine 

commercial use. 



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-96  
 

10.5.10.4 Potential Interactions and Effects 

This section considers the interactions and potential effects of accidents or malfunctions 

arising from Project-associated shipping on marine commercial use (Table 10-35).  

Potential effects of accidents or malfunctions on marine commercial use were presented for 

the general population, inclusive of Aboriginal people. Where commercial activities by 

Aboriginal groups are known to overlap with the spatial extent of the effect, potential effects 

on Aboriginal marine commercial use are identified. Potential effects of accidents or 

malfunctions arising from Project-associated shipping on Aboriginal traditional use activities 

are presented in Section 10.5.13.   

Table 10-35 Marine Commercial Use and Accidents or Malfunctions Interactions 

Activity/Event 
Interaction 

(Y/N) 
Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions 

Y 

Marine fish and seafood harvesting: 
A collision between a commercial fishing or seafood harvesting 
vessel and a Project-associated vessel may result in vessel 
damage or loss.a 
A heavy fuel oil spill may affect commercial fishing and seafood 
harvesting due to the following:  

• Change in area use and access as a result of: a) emergency 
closures and/or fishery closures associated with the spill; 
and b) change in perceptions by buyers and fishers about 
fish and seafood quality;  

• Change in biophysical conditions for marine fish and 
invertebrates (as described in Section 10.5.6) and in 
availability of harvestable marine fish and seafood; and  

• Potential for property damage, through oiling of vessels and 
gear. 
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Activity/Event 
Interaction 

(Y/N) 
Potential Effect Description and Rationale 

Guided sport fishing: 
A collision between a guided sport fishing vessel and a Project-
associated vessel may result in vessel damage or loss.a  
A heavy fuel oil spill may affect guided sport fishing due to the 
following:  

• Change in area use and access as a result of: a) emergency 
closures and/or fishery closures associated with the spill; 
and b) change in perceptions by guides and clients about 
environmental setting, including fish and seafood quality;  

• Change in biophysical conditions for marine fish and 
invertebrates (as described in Section 10.5.6) and in 
availability of harvestable marine fish and seafood;  

• Change in environmental setting (due to changes in marine 
environment quality, such as water quality and shoreline 
quality); and 

• Potential for property damage, through oiling of vessels and 
gear. 

Marine-based tourism: 
A collision between a tourism vessel and a Project-associated 
vessel may result in vessel damage or loss.a 
A heavy fuel oil spill may affect marine-based tourism due to 
the following:  

• Change in area use and access as a result of: a) emergency 
closures; and b) change in perceptions by operators and 
clients about environmental setting; 

• Change in biophysical conditions for marine mammals (as 
described in Section 10.5.7) and presence of marine 
mammals, especially killer whales; 

• Change in environmental setting (due to changes in marine 
environment quality, such as water quality and shoreline 
quality); and 

• Potential for property damage, through oiling of vessels, 
wharves and docks, and private beaches.  

Marine transportation: 
A collision between a marine transport vessel and a Project-
associated vessel may result in vessel damage or loss.a  
A heavy fuel oil spill may affect marine transport due to minimal 
property damage through oiling of affected marine transport 
vessels, but alternative routes are available in response to 
displacement from affected area and access as a result of 
emergency closures. 

a The potential effects of injury and fatality from a collision are assessed in Section 10.5.9.    



PORT METRO VANCOUVER | Roberts Bank Terminal 2 Marine Shipping Supplemental Report 

Page | 10-98  
 

Potential Effect #1 – Damage due to a Collision 

This section assesses the potential vessel and gear damage due to a collision between a 

Project-associated vessel and a commercial vessel. The potential effects of injury and 

fatality from a collision are assessed in Section 10.5.9. 

Severity of vessel and gear damage would depend on several factors, and would range from 

moderate vessel and gear damage that would likely require repairs that can be completed 

relatively quickly to substantial vessel and gear damage requiring extensive repairs or 

possibly vessel replacement. These severe damages would take longer to address, be more 

costly to complete, and possibly result in foregone business revenues.  

For all marine commercial use sub-components, a collision involving a Project-associated 

vessel that results in property damage (i.e., either vessel damage or loss) would have an 

adverse effect for the marine operators and the crew (and passengers in some cases) of the 

other vessel(s).       

Potential Effect #2 – Changes in Area Use and Access, Resource Availability and 
Presence, Environmental Setting, and Property Conditions due to a Heavy Fuel Oil 
Spill  

This section describes potential effects on marine commercial use based on the hypothetical 

worst-case spill scenario.  

Area use and access: As part of spill clean-up activities, the federal government may 

declare an emergency closure under the Canada Shipping Act, 2001, which would prohibit 

entry by non-emergency response vessels (including commercial vessels) into the area of 

the designated emergency closure. The heavy fuel oil spill may also require risk 

management measures to limit the potential for direct human exposure to the spilled oil and 

its vapours via a DFO-imposed Temporary Emergency Contamination Closure19. These 

restrictions would typically apply during the active clean-up period, but voluntary and 

regulated changes in fishing and seafood harvesting access and use patterns could extend 

until affected areas and resources are stable or recovered (TMX 2013c).  

Closures would be implemented to minimise the physical interaction between the heavy fuel 

oil spill and users, including the potential consumption of contaminated fish and seafood. 

However, the general public and industry buyers (e.g., seafood brokers) may harbour 
                                          
19  Human health consequences from the spill, including potential consumption of contaminated seafood and 

vapour inhalation, are assessed in Section 10.5.9.  
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concerns after re-opening about potential long-term contamination of fish and seafood 

harvested from the affected waters, thereby resulting in a decreased demand for fish and 

seafood harvested from the affected area for a prolonged time period. Commercial fishing 

income decreased substantially from pre-spill levels after the fishing closures due to the 

Exxon Valdez oil spill were lifted (TMX 2013c). In the case of the Deepwater Horizon spill, a 

survey commissioned by the Louisiana Seafood Promotion Board reported that 70% of 

consumers expressed some level of concern about seafood safety and 23% had reduced 

their consumption of seafood in response to the spill. While analysis of Gulf seafood product 

prices showed that initially some prices increased due to constrained supply resulting from 

fishery closures, there were reports that prices of some products decreased relative to 

previous years as supply rebounded (Congressional Research Service 2011). The Louisiana 

Department of Wildlife and Fisheries reported that two years after this spill, approximately 

30% of national survey respondents stated that they would not consume seafood from the 

Gulf of Mexico due to contamination concerns (Alexander-Bloch 2012). 

Marine-based tourists may also perceive effects on the quality of the environmental setting 

to be more severe and longer-lasting than the biophysical effects reported by government 

agencies, thereby resulting in a voluntary change in area use beyond the temporal 

boundaries of the emergency closure. A study commissioned by the Louisiana Office of 

Tourism estimated that the average time-period for tourism spending to return to previous 

levels after an oil spill was 12 to 28 months (Tourism Economics 2011). Similarly, the 

Hospitality Research Centre of the University of New Orleans reported that the Deepwater 

Horizon spill had a large impact on the state’s tourism in 2010 and early 2011, but, after 

advertising campaigns to promote the area, tourism activity recovered substantially with 

strong spending and visitation levels in 2012 and 2013 (Hospitality Research Centre 2014). 

Environmental setting: Guided sport fishing and marine-based tourism occur in marine 

waters and on the shores of Haro Strait and Boundary Passage. Tourist accommodation 

is present near shorelines in the areas affected by the spill. Marine-based tourism activities 

in these areas include swimming, camping, kayaking tours, and whale watching. Changes in 

water quality (see Section 10.5.2), contamination of marine vegetation, fish, and 

seafood species (see Section 10.5.6), and oiling of shorelines and shore birds 

(see Section 10.5.8) resulting from the plausible worst-case spill would result in negative 

effects to the environmental setting for marine-based tourism activities and guided 

sport fishing.  
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Temporary water and shoreline closures would be put into effect to avoid human exposure 

to potential shore-based and water-based contamination from the oil spill. With the lifting of 

closures, any persistent evidence of oil on shorelines or within marine waters would 

continue to alter the environmental setting for guided sport fishing or marine-based tourism 

users. Even with clean-up and environmental recovery processes, perceptions of persistent 

environmental degradation and contamination, or perceived uncertainty with the 

effectiveness of clean-up efforts, are anticipated to continue to negatively alter the guided 

sport fishing or marine-based tourism users’ outdoor experience.  

Property damage: A heavy fuel spill would also result in varying degrees of damage to 

commercial vessels and associated gear and shore-based property, such as marinas, 

commercial docks, and tourist accommodation shoreline infrastructure, if they come into 

contact with the oil slick. Damage caused by the oil slick would include the cost to remove 

oil and the cost of replacement if removing the oil is not possible. In Washington State, the 

average cost of removing spilled heavy fuel oil from a commercial fishing vessel was 

estimated as $500 (Environmental Research Consulting 2005).   

Fish and seafood availability (commercial fishing and seafood harvesting and 

guided sport fishing): There would need to be a measureable adverse effect on 

commercially and recreationally targeted fish and seafood productivity at the management 

stock level for there to be a measureable change in availability of these fish and seafood 

species that would affect commercial or sport fishing harvest levels. Assessment of ongoing 

productivity of fish and seafood in the context of the hypothetical fuel oil spill concluded that 

the hypothetical spill is not anticipated to result in an abundance or distribution decline to a 

level that a species or habitat cannot maintain itself and that the long-term population or 

habitat integrity is compromised (Section 10.5.6). Although there may be measurable 

effects on fish and seafood availability for harvesting in the immediate aftermath of the 

spill, because the ongoing productivity of harvested fish and seafood populations is not 

expected to be measurably affected by the spill, the effect on the availability of these 

species for commercial harvesting in the LAA in the long-term is considered to be negligible. 

Presence of marine mammals (marine-based tourism): The hypothetical heavy fuel oil 

spill described in Section 10.3.3 is not expected to result in a population-level effect for 

either humpback whales or Steller sea lions.  
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Southern resident killer whales exposed to spilled heavy fuel oil could experience long-term 

negative effects (Section 10.5.7). If all three SRKW pods were travelling together in a 

superpod at the time of spill and grouped together, the population would be exposed to a 

potentially catastrophic effect (Section 10.5.7). An adverse change in the population 

integrity of any one of the three SRKW pods due to the hypothetical heavy fuel oil spill 

described in Section 10.3.3 could reduce the presence of SKRW and the associated 

sighting success rates of tour operators. As a result, the specific marine-based tourism 

operators, mainly whale watching tour operators, but also other businesses within the 

tourism sector that rely on this activity to help attract customers, would be subject to an 

adverse effect for an unknown number of years due to a reduction in their customers and 

associated revenues. 

If a fuel oil spill occurred in the spring (as described in the hypothetical spill scenario), the 

risk of exposure to oil (and therefore negative effects) would be higher than during the fall 

and winter, when SKRW are less likely to be present in the Boundary Passage area. 

However, the likelihood of exposure for SKRW in this area is low, as it is tied to both the 

probability of the hypothetical spill and the presence of SKRW in the Boundary Passage area 

during the spill event period.   

Potential effects on sub-components: Marine fish and seafood harvesting would be 

affected by potential short-term access restrictions resulting from closures, and the likely 

negative market effects of some buyers, both wholesalers and retail customers, being wary 

about the quality of fish and seafood harvested from the affected area.  

Marine-based tourism and guided sport fishing entities operating in the spill-affected area 

would be adversely affected due to a negative modification of the marine environmental 

setting in the immediate environs of the spill event. In addition, in the unlikely event a spill 

event occurred and affected the SRKW population viability, there would be an adverse effect 

through this pathway on marine-based tourism. 

The adverse effect of an oil spill on marine transportation is foreseen as low because 

alternative and economical shipping routes would be available for the affected vessels and 

oiling of vessels would likely be minimal, as a navigational closure area would be imposed.  
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Summary of Potential Transboundary Effects 

Given the similar types of marine shipping and other commercial use activities occurring in 

U.S. and Canadian waters within the LAA, the similar regulation and management of vessel 

traffic and fishing in U.S. marine waters as in Canada, and the similar types of habitats, 

flora, and fauna occurring in U.S. and Canadian waters within the LAA, effects to marine 

commercial use from a hypothetical spill are expected to be broadly similar in U.S. and 

Canadian waters.  

Effects of a hypothetical collision in U.S. waters between Project-associated shipping and 

other commercial vessels are also expected to be broadly similar to those experienced in 

Canadian waters. 

10.5.10.5 Suggested Mitigation Measures  

The regulatory framework described in Section 3.0 Regulatory Framework and Role of 

Government and the mitigation measures described in Section 10.4 would reduce both 

the likelihood of an accident or malfunction occurring and the severity of its consequences, 

if one were to occur. Specific existing and available measures pertinent to mitigating 

potential adverse effects on marine commercial use are discussed in more detail below. No 

additional mitigation measures specific to marine shipping associated with the Project are 

suggested. 

Measures that are part of the vessel traffic management systems to mitigate against 

collisions include widespread use of ship’s radar, carriage of an automated information 

system for larger vessels (other than fishing vessels), and use of loudhailers on bridges to 

communicate with smaller vessels that are not registered with CCG’s Marine 

Communications and Traffic Services. The CCG also issues ‘Notices to Mariners’ to caution 

vessels to be aware of fishing activity at certain locations and times (TMX 2013a).  

The Collision Regulations of the Canada Shipping Act, 2001 mitigate collisions occurring 

between marine vessels travelling within shipping lanes by directing personnel on all vessels 

to employ sound navigational practices.20 Such practices include maintaining a constant 

awareness of prevailing circumstances to accurately gauge risk of collision with another 

vessel. Large commercial ships, such as those associated with the Project, are constrained 

by their draft to quickly alter course. Under the Collision Regulations, vessels of less than 

                                          
20  Refer to Schedule I, Part B, Rules 6 through 8 of the Collision Regulations. 
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20 m in length or vessels engaged in fishing are not to impede the passage of a power-

driven vessel travelling within a shipping lane, but if a vessel under 20 m does impede 

transit of a larger vessel using a shipping lane, the larger vessel is expected to take action 

to avoid a collision. The transit of inbound and outbound container vessels to and from RBT2 

would be governed by the rules established by the Pacific Pilotage Authority. 

Response measures to vessel collisions are led by the federal government’s search and 

rescue system, which is a joint responsibility shared between the Department of National 

Defence and the CCG. The Joint Rescue Co-ordination Centre located at Canadian Forces 

Base Esquimalt in Victoria (JRCC Victoria) is one of three JRCCs in Canada operated by 

Department of National Defence in conjunction with the CCG, and is responsible for 

planning, coordinating, controlling, and conducting aeronautical and maritime search and 

rescue operations within the Victoria Search and Rescue Region, which includes the MSA. A 

similar operation in Seattle, Joint Rescue Coordination Centre Seattle (13th District), services 

Pacific Northwest U.S. waters. 

Compensation to mitigate damages due to a collision between vessels would typically be 

addressed through insurance carried by the affected vessel owners. In the event of a 

collision between a container ship and another vessel (including a fishing vessel), where the 

owner of the container ship is determined to be fully or partially liable, funds for damage 

compensation and any penalties would come from the ship owner’s protection and 

indemnity insurance provided through a Protection and Insurance (P&I) Club.21   

In the case of an oil spill, the funds for spill response, damage compensation, and penalties 

would initially be from the ship owner’s protection and indemnity insurance that all 

international vessels must have if carrying more than 2,000 metric tons of oil either in bulk 

or as fuel for the vessel. The liability and compensation framework set out in Part 6 of the 

Marine Liability Act requires ship and cargo owners to share the financial burden of 

providing compensation for ship-source pollution incidents. In the event of a spill where the 

costs of damages and the clean-up exceed the ship owner’s liability (the limits of a ship 

owner’s liability are set out in the Marine Liability Act), claimants have access to one or 

more additional layers of compensation depending on the type of oil and the type of ship 

                                          
21  A P&I club is run as a non-profit organisation; several are based in London, and their insurance is financed by 

“calls” on their ship owner members. P&I clubs provide insurance for broad, indeterminate risks such as 
liability after a collision and oil spill pollution, whereas marine insurance companies offer insurance on 
measurable risks, for example hull and machinery insurance for ship owners and cargo insurance for cargo 
owners. Marine insurance companies use more typical insurance financing arrangements based on premiums 
reflecting calculated risks. 
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(Tanker Safety Panel Secretariat 2013). The initial tier of compensation in this scheme is 

provided under the International Convention on the Establishment of the International Fund 

for Compensation for Oil Pollution Damage, the second tier is the Ship-Source Oil Pollution 

Fund, and the third tier is the International Oil Pollution Compensation Supplementary Fund.  

10.5.10.6 Residual Effects Assessment and Significance Determination 

This section characterises and determines the significance of residual effects remaining after 

mitigation is implemented. Definitions of the criteria used to characterise residual effects, 

developed with specific reference to marine commercial use are presented in Table 10-36.  

Table 10-36 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. 

Collision  
Low – Minor vessel and gear damage, with negligible to 
low business revenue reductions. 
Moderate - Moderate vessel and gear damage, requiring 
moderate to extensive repairs and some replacement of 
vessel parts and gear, with moderate business revenue 
reductions. 
High – Substantial vessel and gear damage, non-
repairable, resulting in total vessel and gear loss, 
requiring full replacement of vessel and gear, with 
extensive business revenue reductions. 
 
Heavy Fuel Oil Spill 
Low – Small but detectable change in key indicators 
within historic norms. 
Moderate – Effect would result in a demonstrable change 
in key indicators within historic norms. 
High – Effect would result in a demonstrable change in 
key indicators beyond historic norms. 

Extent 
Spatial scale over which 
the residual effect is 
expected to occur. 

Route-specific – Effect is limited to the shipping lanes 
used by Project-associated shipping within the MSA. 
Local – Effect occurs mainly within Segment B of the MSA 
(as the segment where the hypothetical heavy fuel oil spill 
would occur). 
Regional – Effect occurs beyond Segment B within the 
MSA. 

Duration 

Length of time over 
which the residual 
effect is expected to 
persist. 

Short-term – Effect present for up to a week. 
Medium-term – Effect present for between a week and 
six months. 
Long-term – Effect present for between six months and 
several years. 
Permanent – Effect present indefinitely. 
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Criteria Description Definition of Rating 

Frequency 
How often the residual 
effect is expected to 
occur. 

Infrequent – Effect occurs once. 
Frequent – Effect occurs repeatedly over the specified 
duration. 
Continuous – Effect occurs continuously over the 
specified duration.  

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. 
Irreversible – Effect is permanent. 

Context for the marine commercial use VC refers to the extent to which the marine 

commercial use system can accept, adapt, or respond to address effects and stresses. 

Context is defined through the following qualitative terms: 

• Resilient ‒ Capacity exists to effectively respond to stressors through some 
combination of using alternative marine areas and undertaking collaborative 
planning, insurance arrangements, compensation, and agreements; and 

• Not resilient ‒ Inadequate capacity to effectively respond to stressors due to 
constraints in using alternative marine areas and undertaking collaborative planning, 
insurance arrangements, compensation, and agreements. 

A description of each residual effect is provided below. 

Residual Effect #1 – Damage due to a Collision 

Even with mitigation, a collision between vessels, if one were to occur, is expected to 

adversely affect commercial users and result in damage to property and possibly business 

revenue reductions. Although there are a vast number of potential collision scenarios 

involving Project-associated shipping based on a combination of factors, the ensuing 

residual effects assessment is based on a collision with commercial marine fishing and 

seafood harvesting vessels, guided sports fishing vessels, marine tourism vessels, and 

smaller marine transportation vessels (e.g., ferries and tugs). Collision with these types of 

commercial vessels would represent the worst-case scenario with respect to extent of vessel 

and gear damage due to their small size and associated economic effects. The 

residual effect of a collision would be adverse for all sub-components. The characteristics 

of the residual effect and the rationale for the characterisation are summarised for all sub-

components in Table 10-37; additional rationale for the characterisation is provided below 

where warranted. 
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Magnitude is rated as high based on the following rationale: 

• A collision with the above specified types of commercial vessels may result in a range 
of potential effects, from moderate to high vessel and gear damage; and 

• The effect of a collision on vessel and gear damage could result in business revenue 
reductions during the period within which vessel and gear repair, vessel and gear 
replacement, and the insurance claim process take place. 

Duration is rated as long-term, as there would be a time requirement that could, based on 

severity and processes to apportion liability, involve a process of several months up to a few 

years to complete repairs and property replacement, and undergo insurance claims and any 

other associated legal processes.  

Table 10-37 Criteria Ratings for Damage due to a Collision 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude High 
A collision between Project-associated shipping and a 
commercial vessel would result in extensive vessel and gear 
damage, with potential loss of the vessel and gear.  

Extent Route-specific 
Project-associated shipping would travel in the shipping lanes 
of the LAA, so a collision between Project-associated shipping 
and another vessel would occur only within shipping lanes. 

Duration Long-term 

A collision involving major vessel and gear damage could 
potentially involve a multi-year process to financially address 
repairs or replacement and compensation through insurance 
claims and court proceedings.  

Frequency Infrequent Resulting effects would occur once following any collision.  

Reversibility Reversible 
Damages to vessel and gear are reversible through reparation, 
replacement, and insurance payments and compensation 
arrangements.   

In consideration of the existing regulatory and vessel traffic management frameworks 

described previously (see Section 3.0 Regulatory Framework and Role of 

Government, Section 10.4, and Section 10.5.9), the context for collisions is considered 

resilient for all marine commercial use sub-components. In the event that a potentially 

affected commercial vessel is owned by a member of an Aboriginal community or operates 

under an Aboriginal commercial fishery association or society, any business revenue 

reductions due to a collision experienced by the commercial user could also be experienced 

at the community level to varying degrees, where the broader community may be highly 

reliant on the revenues generated by the affected commercial vessel. In such a case, there 

could be varying degrees of economic resilience from a collision at the community level. 
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For the purposes of this assessment, a significant adverse residual effect to marine 

commercial use due to a collision is defined as a collision that results in substantial vessel 

and gear damage and associated business revenue reductions of the affected commercial 

user, where this damage is unlikely to be suitably addressed through insurance and 

compensation mechanisms. Adverse effects determined to be not significant are those that 

do not meet the definition of significant. 

As specified in Section 10.5.10.5, mitigation includes insurance and compensation in the 

event of a vessel collision involving commercial vessels operating in the marine waters of 

the MSA. For example, owners of container ships carry third party liability protection and 

indemnity insurance. Assuming this mitigation is present, adverse residual effects due to a 

collision are deemed to be not significant for all marine commercial use sub-components. 

This adverse residual effect is unlikely to occur, due to the very low probability of a collision, 

as discussed in Section 10.3.2.2 and accompanying appendices. 

Residual Effect #2 – Changes in Area Use and Access, Resource Availability and 
Presence, Environmental Setting, and Property Conditions due to a Heavy Fuel Oil 
Spill  

Even with mitigation, a fuel oil spill is expected to adversely affect marine commercial user 

sub-components as a result of temporary displacement from marine use areas, negative 

effects on presence of marine mammals, severe modification of the environmental setting in 

which marine-based tourism and guided sport fishing occur, and a wide range of property 

damages. The characteristics of the residual effect and the rationale for the characterisation 

are summarised in Table 10-38; additional rationale for the characterisation is provided 

below where warranted. 

Magnitude is rated high for the sub-components of commercial fishing and seafood 

harvesting, guided sport fishing, and marine-based tourism, and moderate for the marine 

transportation sub-component, based on the following rationale: 

• Area use and access: Any closures to marine and on-shore commercial areas from 
the spill would affect commercial use and access normally carried out in the marine 
waters and on the shores of the defined closure areas. Affected commercial users 
would seek alternative marine waters in the MSA, but, in the case of marine-based 
tourism, there would be use pressures on alternative sites because of the large 
resident population and high level of tourism visitation in the MSA. As well, the Haro 
Strait and Boundary Passage area and surrounding islands have distinct and widely 
appreciated ecosystem features, so comparable alternative use areas are limited. 
Also, fixed tourism operations, such as accommodation facilities, have very 
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constricted long-term options to address the consequences of a spill on their 
clientele, and none in the short-term to address the effects of a closure. A spill would 
result in temporary restrictions to area use and access, and likely voluntary 
avoidance over the long-term, so the magnitude of the residual adverse effect is 
considered to be high.  

In the case of commercial transportation, temporary area closures or restrictions for 
primarily navigation reasons in south coastal B.C. are a typical situation that 
operators must accommodate. Although Haro Strait and Boundary Passage are part 
of the shipping route in the MSA, alternative routes exist that could be used on a 
short-term basis while a temporary closure for clean-up purposes is in place. The 
closure would also result in the avoidance of oiling damage to commercial vessels 
that were not in the immediate environs of the spill. A spill would result in temporary 
restrictions to area use and access and limited damage due to oiling of commercial 
vessels, so the magnitude of the residual adverse effect is considered to be 
moderate. 

• Marine mammal presence: Southern resident killer whales exposed to spilled 
heavy fuel oil could experience long-term negative effects. An adverse change in the 
population integrity of any one of the three SRKW pods due to the hypothetical 
heavy fuel oil spill described in Section 10.3.3 could reduce the presence of SKRW 
and the associated sighting success rates of tour operators, with an adverse effect on 
the whale watching industry. Although the potential for such an effect from a spill 
already exists in the LAA, and the potential increase in this risk on marine-based 
tourism from marine shipping associated with the Project is minor, the adverse 
residual effect on marine mammal presence for marine-based tourism if this effect 
were to occur is deemed to be high in magnitude.  

• Environmental setting: Changes to marine water quality and shorelines in areas 
from the oil spill are deemed to result in severe adverse modification of the 
environmental setting in which marine-based tourism and guided sport fishing are 
carried out. Therefore, the magnitude of the residual adverse effect is considered to 
be high in regard to environmental setting.  

• Damage to vessels, gear, and shore-based property: Although emergency and 
contamination closures would limit the number of vessels, gear, and other property 
coming into contact with oil, the waterborne dispersal of oil would adversely affect 
commercial vessels, gear, or shore-side property (such as resort beaches, wharves, 
and commercial docks) in the spill area. Therefore, property damage associated with 
contact with spilled oil would be high in magnitude, requiring expenditures and 
labour for clean-up, repair, and, in some cases, possible replacement. 
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Duration is rated as long-term for commercial fishing and seafood harvesting, guided sport 

fishing and marine-based tourism, and short-term for marine transportation based on the 

following rationale: 

• Area use and access: Short-term emergency closures would likely be implemented 
following a spill. In the event of the imposition of a temporary emergency 
contamination closure, the unavailability of the affected area for commercial use 
would likely be longer in duration, potentially months. Based on this situation, the 
effect of a spill on area use and access would be short-term. On a voluntary basis, 
some commercial users would likely choose to limit their use of the affected marine 
area beyond termination of the closure period due to perceived persistence in 
negative changes to the environmental setting.  

• Environmental setting: With mitigation, changes to quality of water (as described 
in Section 10.5.2 and Appendix 10-B) are expected to last for a period of months. 
Heavy fuel oils are highly persistent, particularly if incorporated into nearshore 
sediments. Armoured shorelines and salt marshes are especially vulnerable, as oil is 
often trapped in sediment structures or vegetative matrices, respectively. Marine 
ecosystem recovery takes time, and the length of time depends on numerous 
factors, including environmental conditions, the species or ecosystems affected, and 
type of oil spilled. Severe effects, such as those associated with large oil spills, 
require periods up to ten to twenty-five years for complete recovery (Section 
10.5.6.1). Oiling of shorelines is expected to last a period of months. Closures to 
manage temporary water quality and shoreline oiling effects during clean-up efforts 
would likely last a period of months. However, even with removal of closures and 
completion of clean-up, changes in the perceptions of users about the environmental 
setting, which contribute to the guided sport fishing and marine-based tourism 
experiences, are anticipated to continue over the long-term. 

• Marine mammal presence: In the event that a spill adversely affected the 
population integrity of a SRKW pod (Section 10.5.7), the effect on the marine-
based tourism industry is expected to be long-term in duration.  

• Damage to vessels, gear, and shore-based property: The potential for oiling of 
commercial vessels, gear, and shore-based commercial property through contact 
with spilled oil would be long-term in duration, as coordinated spill responses are put 
into place and any required effort on clean-up, repair, and replacement are 
implemented. The processes to complete clean-up, repairs and property 
replacement, and undergo insurance claims and fund compensation and any other 
associated legal processes would extend over several months up to a few years. 
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Reversibility is rated as reversible to irreversible for marine-based tourism, and reversible 

for commercial fishing and seafood harvesting, guided sport fishing, and marine 

transportation, based on the following rationale: 

• Area use and access: Since it is anticipated that emergency closures would 
eventually be lifted in response to spill clean-up, water-based and shore-based 
commercial use and access would accordingly be restored. Voluntary reduction in 
area use post-closure by commercial users due to perceived negative changes in the 
quality of the environmental setting is expected, but this action is also anticipated to 
be reversible in the long-term, supported by information available to the public on 
safety of post-closure usage.  

• Environmental setting: With clean-up and recovery efforts, changes to water and 
shoreline quality would be reversible.  

• Marine mammal presence: The effect on marine mammal presence and effect on 
marine-based tourism is seen as reversible to irreversible because a population-level 
effect on SRKWs could be reversible to irreversible (Section 10.5.7). 

• Damage to vessels, gear, and other property: Oiling of commercial vessels, 
gear, and shore-based property through contact with spilled oil would be reversible, 
as coordinated spill responses, and clean-up, repair, and replacement of damage are 
implemented. 
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Table 10-38 Criteria Ratings for Changes in Area Use and Access, Resource 
Availability and Presence, Environmental Setting, and Property 
Conditions due to a Heavy Fuel Oil Spill 

Criteria Criteria 
Rating Rationale for Criteria Rating 

Magnitude 

High 

Commercial fishing and seafood harvesting: A spill would 
result in restrictions on area use and access, leading to 
displacement of activities, and oiling effects on vessel and gear 
beyond historic norms.  
Guided sport fishing: A spill would result in restrictions on area 
use and access, leading to displacement of activities, degradation 
of the environmental setting for guided sport fishing experiences 
(and even with removal of closures and completion of clean-up, 
perceptions of users about a degraded environmental setting would 
persist), and oiling effects on vessel and gear beyond historic 
norms. 
Marine-based tourism: A spill would result in restrictions on area 
use and access, leading to displacement of activities, degradation 
of the environmental setting for marine-based tourism experiences 
(and even with removal of closures and completion of clean-up, 
perceptions of users about a degraded environmental setting would 
persist), and oiling effects on vessel and shore-based property 
beyond historic norms. A hypothetical heavy fuel oil spill described 
in Section 10.3.3 is expected to result in a demonstrable change 
in SKRW sightings and associated business revenues of whale tour 
operators beyond historic norms if the population integrity of one 
of the three SRKW pods was compromised due to the spill. 

Moderate 

Marine transportation: A spill would result in temporary 
restrictions to area use and access and limited damage due to 
oiling of commercial vessels, so the result would be a change 
within historic norms or variability. 

Extent 

Local 

Commercial fishing and seafood harvesting, guided sport 
fishing, and marine transportation: Majority of effects would 
occur within Segment B of the MSA (or whichever segment in 
which a spill occurred). 

Regional 

Marine-based tourism: Effects on SKRW presence due to the 
hypothetical heavy fuel spill would occur beyond Segment B of the 
MSA, and as a result effects are expected on marine-based tourism 
industry (whale tour operators) within the region. 
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Criteria Criteria 
Rating Rationale for Criteria Rating 

Duration 

Long-term 

Commercial fishing and seafood harvesting: It is anticipated 
that the restrictions in area access and use and oiling of vessels 
and gear would persist for less than six months. However, the 
processes to complete clean-up, repairs and property replacement, 
and undergo insurance claims and fund compensation and any 
other associated legal processes would extend over several months 
up to a few years. 
Guided sport fishing: It is anticipated that restrictions in area 
access and use and oiling of vessels and gear would persist for less 
than six months. However, negative changes in the environmental 
setting for guided sport fishing experiences and perceptions about 
a degraded environmental setting for guided sport fishing 
experiences are likely to persist over the long-term. 
Marine-based tourism: Restrictions in area access and use and 
oiling of vessels and shore-based property are anticipated to 
persist for less than six months. However, negative changes in 
marine mammal (SKRW) presence and in the environmental 
setting for marine-based tourism experiences and perceptions 
about a degraded environmental setting for marine-based tourism 
experiences are likely to persist over the long-term. 

Short-term 
Marine transportation: Restrictions in area use and access and 
potential for oiling of commercial vessels are anticipated to persist 
for less than six months. 

Frequency Infrequent All sub-components: Resulting effects would occur once following 
any oil spill. 

Reversibility 

Reversible 

Commercial fishing and seafood harvesting, guided sport 
fishing, and marine transportation: Emergency closures would 
eventually be lifted in response to clean-up, and commercial 
fishing, guided sport fishing, and marine transportation area use 
and access would be accordingly restored. Spill clean-up and repair 
or replacement of vessels and gear would reverse the effect of 
oiling.   

Reversible to 
Irreversible 

Marine-based tourism: Emergency closures would eventually be 
lifted in response to clean-up, and marine-based tourism area use 
and access restored. Spill clean-up and repair or replacement of 
vessels and shore-based property would reverse the effect of 
oiling. Effects on SKRW population and presence would likely result 
in an irreversible change for the marine-based tourism industry if 
the population integrity of one of the three SRKW pods was 
compromised by the hypothetical heavy fuel oil spill. 

Segment B of the MSA (the areas where the environmental and marine commercial use 

effects of the hypothetical spill are anticipated to mainly occur) is generally reflective of the 

type and level of marine commercial use within the broader MSA. However, if a spill were to 

occur as a result of Project-associated shipping, the severity of the effects would depend on 

several factors, primarily the size of the spill, the biophysical and weather conditions at the 

time of the spill, the location of the spill, the effectiveness of mitigation in minimising oil 

dispersion and shoreline oiling, and the location of water and shoreline oiling relative to the 

location and intensity of marine commercial activity. 
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The southern Gulf Islands and Saanich Peninsula of Vancouver Island that are proximate to 

the plausible worst-case spill scenario have distinct and widely appreciated ecosystem 

features in which  marine commercial activities take place, which has implications for the 

severity of human environment effects in that marine-based tourism experiences in these 

settings are difficult to replicate elsewhere. An acknowledgement of the special ecosystem 

attributes of the Haro Strait and Boundary Passage marine waters and coastal areas is the 

proposal that they be included in the proposed Southern Strait of Georgia National Marine 

Conservation Area. Currently, Haro Strait and Boundary Passage, which are transected by 

the Canada-U.S.A. boundary, form the eastern boundary of the Gulf Islands National Park 

Reserve (TMX 2013a). 

In terms of context, as indicated in Section 10.4 and Section 10.5.10.5, multiple 

agencies are responsible for spill prevention and response, which have well-established spill 

preparedness and response capabilities to respond to changing spill risks as vessel traffic 

volumes increase.  

The framework for managing the whale watching industry is discussed in Section 21.0 of the 

RBT2 EIS, but the resiliency of marine-based tourism is also dependent on the framework 

for managing potential adverse effects on marine mammals. DFO has the responsibility to 

aid marine mammals in distress, particularly when they are listed under the Species at Risk 

Act (DFO 2014), but there is a comprehensive conservation management framework for 

SRKWs and other marine mammals involving government, industry, and non-governmental 

organisations. As discussed in Section 8.2 Marine Mammals, both Canada and the U.S.A. 

have designated critical habitat for SRKWs, including the transboundary areas of southern 

B.C. and Washington in Haro Strait and Boundary Passage, the Strait of Georgia, Puget 

Sound, and Juan de Fuca Strait. In addition, DFO collaborates with the B.C. Cetacean 

Sightings Network, a research and conservation program of the Vancouver Aquarium 

involving a network of over 3,600 observers across B.C., to gather data on the occurrence 

of whales, dolphins, and porpoises in B.C. waters and to educate boaters and coastal 

citizens about the threats these species face (B.C. Cetacean Sightings Network n.d.). DFO 

also collaborates with partners through the Marine Mammal Response Program, which helps 

distressed marine mammals (including oiled animals), quantifies threats affecting marine 

mammal species, provides data and information to support species at risk recovery planning 

initiatives, and coordinates with Conservation and Protection on enforcement cases 

(DFO 2015a). The Pacific Whale Watch Association also has a collaborative approach and 

works cooperatively with government and non-governmental organisations that regularly 

contribute to scientific studies and monitoring (PWWA n.d.).  
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In consideration of these factors, the context is considered resilient for marine commercial 

use in terms of the presence of institutions, arrangements, and processes, and a 

demonstrated ability to collaboratively address human and physical environment stresses 

resulting from a spill, but the context is not resilient for guided sport fishing or marine-

based tourism in terms of the capacity for affected users to switch to alternative areas of 

comparable attributes. 

The determination of significance varies for the marine commercial use sub-components 

based on the interaction pathway (changes due to a spill) and the relative importance of 

one or more key indicators to the success of an activity. For the purposes of this 

assessment, the basis of the significance determination for each sub-component is as 

follows: 

• A significant adverse residual effect to commercial fishing and seafood harvesting is 
one that occurs to a known area of commercial fishing and seafood harvesting 
activities or potential, displaces these activities from a known use area with 
associated adverse harvest or revenue effects, resource availability is significantly 
affected (as determined through other VC assessments), and the commercial fishers 
and seafood harvesters cannot move to known alternative activity areas due to 
regulatory reasons; 

• A significant adverse residual effect for marine-based tourism and guided sport 
fishing is one that occurs to a known area of marine-based tourism and guided sport 
fishing activities or potential, and causes a degradation of the tourism experience 
which results in reduced economic activity over the long–term, and marine-based 
operators and tourists who use the affected area are constrained in moving to known 
alternative activity areas with similar environmental attributes; and 

• A significant adverse residual effect for marine transport is one that results in a long-
term disruption of normal shipping routes for commercial transport vessels. 

Adverse effects determined to be not significant are those that do not meet the definition 

of significant. 

Overall, the residual effect for the commercial fishing and seafood harvesting and marine 

transportation sub-components due to Project-associated marine shipping in combination 

with the effects of other projects and activities that have been carried out as reflected in 

existing conditions is determined to be not significant based on the following: 

• In the case of commercial fishing and seafood harvesting, use would be temporarily 
displaced on a short-term basis for regulated closures, but displaced harvesting 
activity can move to another area based upon DFO licensing and resource 
management plans for the various species, and the determination in Section 10.5.6 
found a not-significant effect in regard to ongoing productivity, so the effect on the 
availability of commercially targeted fish and seafood species is considered to be not 
significant; and  
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• In the case of marine transportation, use would be temporarily displaced on a short-
term basis for regulated closures, and there are alternative routes during this 
interruption of the affected segment of the shipping routes. 

Overall, the residual effect for the guided sport fishing and marine-based tourism sub-

components due to Project-associated marine shipping in combination with the effects of 

other projects and activities that have been carried out as reflected in existing conditions is 

determined to be significant based on the following: 

• In the case of guided sport fishing, the long-term negative effects on the 
environmental setting and potential multi-year class effects for herring and salmon 
could result in degradation of the guided sport fishing experience on a long-term 
basis and result in adverse revenue effects. As the affected area possesses distinct 
and widely appreciated ecosystem features, affected operators and their clients are 
constrained in moving to known alternative activity areas with similar environmental 
attributes; and 

• In the case of marine-based tourism, the long-term negative effects on the 
environmental setting, including water and shoreline quality, and potential for 
adverse effects on SKRW presence and associated sightings by whale tour operators 
and their clients would result in degradation of the marine-based tourism experience 
on a long-term basis and result in adverse revenue effects. As the affected area 
possesses distinct and widely appreciated ecosystem features and marine-based 
tourism experience and shore-based businesses are fixed, affected businesses and 
their clients are constrained in moving to known alternative activity areas with 
similar environmental attributes. 

Based on this definition, residual effects are deemed to be significant for guided sport 

fishing and marine-based tourism. However, these significant residual adverse effects are 

unlikely to occur since the probability of occurrence of the hypothetical oil spill scenario is 

low, as discussed in Section 10.3.2.2 and accompanying appendices.  

10.5.10.7 Summary of Assessment 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-39. 
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Table 10-39 Summary of Significance Determination of Residual Effects for 
Marine Commercial Use 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely / unlikely) 

Level of 
Confidence (low / 
moderate / high) 

Commercial Fishing and Seafood Harvesting 
Vessel and gear damage or loss 
and reduced business revenues 
due to a collision 

Not significant Unlikely Moderate 

Effect of a heavy fuel oil spill on 
area use and access, fish and 
seafood availability, and vessel 
and gear damage 

Not significant Unlikely Moderate 

Guided Sport Fishing 
Vessel and gear damage or loss 
and reduced business revenues 
due to a collision 

Not significant Unlikely Moderate 

Effect of a heavy fuel oil spill on 
area use and access, fish and 
seafood availability, 
environmental setting, and 
vessel and gear damage 

Significant Unlikely Moderate 

Marine-based Tourism 
Vessel damage and loss and 
reduced business revenues due 
to a collision 

Not significant Unlikely Moderate 

Effect of a heavy fuel oil spill on 
area use and access, marine 
mammal presence, 
environmental setting, and 
vessel and shore-based property 
damage 

Significant Unlikely Low 

Marine Transportation 
Vessel damage and loss and 
reduced business revenues due 
to a collision 

Not significant Unlikely Moderate 

Effect of a heavy fuel oil spill on 
area use and access and vessel 
damage 

Not significant Unlikely Moderate 

The non-significant residual effects due to a collision between Project-associated shipping 
and a commercial vessel are considered unlikely to occur given the likely adherence to 
regulatory standards and navigational and safety measures followed by marine vessels and 
the estimated low probability of an incident of a collision between Project-associated 
shipping and another vessel in the MSA. The probability of collisions with tourism vessels or 
guided fishing vessels and Project-associated shipping was not specifically assessed. 
However, as in RBT2 EIS Appendix 30-A, the return period for collisions with small vessels is 
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judged to be of the same order of magnitude as for fishing vessels (see Section 10.3.2.2 
and Appendix 10-A). 

Project-associated shipping is expected to form a larger share of overall deep-sea vessel 

traffic in the marine waters between the proposed RBT2 site and Saturna Island than in the 

overall MSA. This factor would suggest that Project-associated shipping would have a 

smaller effect on increasing the probability of a collision with smaller vessels in the overall 

MSA than the probability described in Section 10.3.2.2 for the Strait of Georgia waters 

between the RBT2 site and Saturna Island. 

The estimated contribution of Project-associated shipping to increasing the probability of 

occurrence of collisions with fishing vessels is within the margin of error of the quantitative 

risk assessment methodology, and therefore the estimated vessel collision incident rate is 

considered indistinguishable from the historical rate (Appendix 10-B).   

In terms of the probability of a collision occurring between a RBT2-associated vessel and 

another vessel (of any type), the risk is foreseen as relatively low: for Segment D of the 

MSA, the probability of a collision between a RBT2-associated vessel and another vessel has 

a return period of 178 years (or 5.6 collisions every 1,000 years); Segment B has an 

estimated return period of 237 years (4.2 collisions every 1,000 years); and Segments C 

and A have return periods of 451 and 936 years, respectively (or 2.2 collisions 

every 1,000 years in Segment C and 1.1 collisions every 1,000 years in Segment A) 

(Appendix 10-B).22 

Similarly, the adverse residual effects on marine commercial use due to a heavy fuel oil spill 

are considered unlikely to occur given the estimated low probability of a spill due to 

grounding in the MSA.  

Prediction confidence is moderate in each case due to the availability of vessel traffic data, 

secondary source information on higher use locations of marine-based activities, DFO data 

on fishing and seafood harvest data, and availability of existing studies on potential spill 

consequences. With respect to spill effects on marine-based tourism, the prediction 

confidence on SRKW is low because there is a lack of quantified evidence linking spilled oil 

and health effects to killer whales, and it is impossible to determine with any certainty if a 

spill of this volume and fuel type would result in adverse effects to SRKW individuals or the 

population (Section 10.5.7). 

                                          
22  These probabilities are lower as they reference incidents with only RBT2-associated shipping, whereas the 

above-mentioned 50-year return period estimate for a collision takes into account RBT2-associated shipping 
along with other large vessel traffic.  
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Confidence in the likelihood rating in regard to the collision and spill events is high because 

a 95% confidence bound was used in the estimation of their probability. The secondary 

source data and information were sufficient to build a reasonably comprehensive 

understanding of cause-effect relationships. 

10.5.11 Outdoor Recreation 

This section assesses the potential effects on outdoor recreation resulting from accidents or 

malfunctions arising from marine shipping associated with the Project. 

10.5.11.1 Component Overview 

The rationale for selection of the VC sub-components for the assessment is provided in 

Section 9.3.1 Outdoor Recreation, Component Overview. Additional sub-component 

selection rationale pertaining to accidents or malfunctions is provided in Table 10-40.  

Table 10-40 Sub-components for Outdoor Recreation 

Sub-component Representative of Rationale for Selection 

Recreational 
fishing and 
seafood harvesting 

• Recreational fishing and 
seafood harvesting from 
boats and undertaken by 
recreational fishers and 
seafood harvesters 

Project-associated shipping may potentially 
damage recreational vessels. 
A heavy fuel oil spill from Project-associated 
shipping may displace recreational fish and 
seafood harvesters, affect access to areas of 
use, affect availability of fish and seafood to 
recreational harvesters, potentially damage 
recreational fishing vessels and gear, and 
affect the environmental setting of these 
recreational fish and seafood harvesting areas. 

Recreational 
boating and other 
recreational 
marine activities  

• Sailing and motorboating 
• Kayaking and other 

paddling activities 
• Surfing, kiteboarding, 

windsurfing 
• Diving 
• Shore-based activities 

(swimming, 
beachcombing, camping, 
shore-based recreational 
property) 

Project-associated shipping may potentially 
damage recreational vessels.  
A heavy fuel oil spill from Project-associated 
shipping may displace water and shore-based 
recreational activities, affect access to areas of 
use, potentially damage recreational vessels 
and shore-based property, and affect the 
environmental setting of these recreation use 
areas.  

The indicators chosen for marine commercial use and the rationale for their selection are 

presented in Table 9.3-2. Additional indicator selection rationale pertaining to accidents or 

malfunctions is provided in Table 10-41. 
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Table 10-41 Indicators for Outdoor Recreation 

Indicator Rationale for Selection 

Areas used for marine-based 
outdoor recreation 

In addition to the rationale previously provided, this indicator also 
considers potential for reduced recreational area use due to the 
changes to the environmental setting and changes in perceptions of 
the public about affected fish and seafood quality. 

Environmental setting 

In addition to the rationale previously provided, this indicator also 
considers potential change in key aspects (including water and 
shoreline quality from a spill) of the environmental setting, which 
could affect recreational activities and use levels.   

Damage to recreational 
vessels, gear, and shore-
based property 

In addition to the rationale previously provided, this indicator also 
considers quantitative and qualitative parameters that indicate the 
potential for recreational vessel and gear damage or loss from a 
collision, and recreational vessel and gear damage or loss, and 
damage to shore-based property from a heavy fuel oil spill. 

10.5.11.2 Information Sources 

In addition to the information sources listed in Section 9.3.3 Outdoor Recreation, 

Information Sources, this assessment relied on other studies and reports pertaining to 

the potential effect of spills on recreational use including a socio-economic assessment of 

potential spill scenarios prepared for the Washington Department of Ecology and research 

commissioned by the Louisiana Office of Tourism after the Deepwater Horizon Spill. 

10.5.11.3 Potential Interactions and Effects 

This section considers the interactions with and potential effects of accidents or 

malfunctions arising from marine shipping associated with the Project on outdoor recreation 

(Table 10-42).  

The potential effects of the Project on outdoor recreation were deemed to be the same for 

Aboriginal and non-Aboriginal users. The potential effects of accidents or malfunctions on 

Aboriginal traditional use activities are presented in Section 10.5.13. Potential effects 

of accidents or malfunctions on Aboriginal marine commercial uses are discussed in 

Section 10.5.10.  
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Table 10-42 Outdoor Recreation and Accidents or Malfunctions Interactions  

Activity/ 
Event 

Interaction  
(Y/N) 

Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions 

Y 

Recreational fishing and seafood harvesting: 
A collision between a recreational fishing or seafood harvesting 
vessel and a Project-associated vessel may result in vessel damage 
or loss.a 
A heavy fuel oil spill may adversely affect recreational fishing and 
seafood harvesting due to the following:  

• Change in area use and access as a result of: a) emergency 
closures and/or fishery closures associated with the spill, and 
b) changes in perceptions of recreationists about fish, seafood 
and environmental contamination, and environmental setting; 

• Change in biophysical conditions due to the spill for marine fish 
and invertebrates (as described in Section 10.5.6) and in 
availability of harvestable marine fish and seafood;  

• Potential for property damage, through oiling of vessels and 
gear; and 

• Change in environmental setting (water quality as described in 
Section 10.5.2). 

Recreational boating and other recreational marine activities: 
A collision between a recreational vessel and a Project-associated 
vessel may result in vessel damage or loss.a 
A heavy fuel oil spill may adversely affect recreational boating and 
other recreational marine activities due to the following:  

• Change in area use and access due to: a) emergency closures 
and/or fishery clsoures associated with the spill, and b) change 
in perceptions of recreationists about the environmental 
setting; 

• Potential for property damage, through oiling of vessels, 
wharves, docks, and beaches; and  

• Change in the environmental setting (due to changes in marine 
environment quality, including marine water quality and 
shoreline quality). 

a The potential effects of injury and fatality due to a collision are assessed in Section 10.5.9.    

Potential Effect #1 – Damage due to a Collision 

This section assesses the potential vessel and gear damage due to a collision between a 

Project-associated vessel and a recreational vessel. The potential effects of injury and 

fatality from a collision are assessed in Section 10.5.9. 

Collisions between Project-associated shipping and a small recreational vessel could result in 

vessel and gear damage or loss. Severity of vessel and gear damage would depend on 

several factors, and would range from moderate vessel and gear damage that would likely 

require repairs that can be completed relatively quickly to substantial vessel and gear 

damage requiring extensive repairs or possibly vessel replacement. These severe damages 

would take longer to address and be more costly to complete.  
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It is anticipated that a collision involving a Project-associated vessel with a typical 

recreational vessel would involve extensive vessel and gear damage resulting in an adverse 

effect for the operator (and companions in some cases) of the affected recreational vessel.   

Potential Effect #2 – Changes in Area Use and Access, Resource Availability, 
Environmental Setting, and Property Conditions due to a Heavy Fuel Oil Spill  

This section describes potential effects to recreational fishing and seafood harvesting, 

recreational boating, and other recreational marine activities based on the hypothetical 

worst-case spill scenario.  

As part of the spill clean-up activities, the federal government may declare an emergency 

closure under the Canada Shipping Act, 2001, which would prohibit entry by non-emergency 

response vessels (including recreational vessels) into the area of the designated emergency 

closure23. An emergency closure would temporarily affect water-based (e.g., boating, 

fishing, swimming) and shore-based (e.g., swimming, beachcombing) recreation area use 

and access. The heavy fuel oil spill may also require risk management measures to limit the 

potential for direct human exposure to the spilled oil and its vapours via a DFO-imposed 

Temporary Emergency Contamination Closure (Section 10.5.9).24 These restrictions would 

typically apply during the active clean-up period, but voluntary and regulated changes in 

recreational fishing and seafood harvesting access and use patterns could extend until 

affected areas and resources are stable or recovered (TMX 2013c).  

Closures would be implemented to minimise the physical interaction between the heavy fuel 

oil spill and users, including the potential consumption of contaminated fish and seafood 

(Section 10.5.9). However, recreational users may perceive effects on quality of 

environmental setting to be more severe and longer-lasting than the actual biophysical 

effects, resulting in a change in area use beyond the physical and temporal boundaries of 

potential closures. Recreational users may harbour concerns after re-opening about 

potential long-term contamination of fish and seafood harvested from the affected waters 

and beach contamination, thereby resulting in decreased area use for a prolonged time 

period. In the case of the Deepwater Horizon spill, the Louisiana Department of Wildlife and 

Fisheries reported that two years after this spill, approximately 30% of national survey 

respondents stated that they would not consume seafood from the Gulf of Mexico 

(Alexander-Bloch 2012).  

                                          
23  Refer to Part 5, Section 126(3) of the Canada Shipping Act.  
24  Human health consequences from the spill, including potential consumption of contaminated seafood and 

vapour inhalation, are assessed in Section 10.5.9. 
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There would need to be a measureable adverse effect on recreationally targeted fish and 

seafood productivity at the management stock level for there to be measureable change in 

availability of these fish and seafood species that would affect recreational fishing and 

seafood harvesting levels. Assessment of ongoing productivity of fish and seafood in the 

context of the hypothetical fuel oil spill concluded that this spill is not anticipated to result in 

an abundance or distribution decline to a level that a species or habitat cannot 

maintain itself and that the long-term population or habitat integrity is compromised 

(Section 10.5.6). Although there may be measurable effects on fish and seafood 

availability for recreational harvesting in the immediate aftermath of a spill, because the 

ongoing productivity of harvested fish and seafood populations is not expected to be 

measurably affected, the effect on the availability of these species for recreational 

harvesting in the LAA in the long-term is considered to be negligible. 

A heavy fuel oil spill may also result in damage to recreational fishing and seafood 

harvesting vessels, other recreational boating vessels, and associated gear if they come into 

contact with the oil slick. Recreational equipment and infrastructure such as boats, kayaks, 

kiteboards, docks, and marinas may also need to be cleaned if they come into contact with 

oil from the spill. Vessel and gear damage would include the cost to remove oil and the cost 

of replacing gear if removing the oil is not possible. The cost of removing diesel fuel from a 

recreational vessel was estimated as $500 (Environmental Research Consulting 2005).  

In addition to fish and seafood availability, changes in water quality (see Section 10.5.2) 

and oiling of shorelines (see Section 10.5.6 and Section 10.3.3.1) resulting from a spill 

are relevant to the recreational environmental setting for marine- and shore-based 

activities.  

Moresby Island (currently inhabited by a caretaker) and Waldron Island (population of 

approximately 120 people) have limited development and no ferry access. Given the remote 

and pristine nature of both these islands, changes in shoreline quality would likely affect the 

environmental setting for recreational users who are primarily local inhabitants. Higher-

levels of shore-based and marine-based recreational activities occur on the southern ends of 

Saturna and South Pender islands, as on eastern portions of Vancouver Island and western 

portions of San Juan Islands. Recreational waterfront properties are located throughout the 

potential spill-affected area, and specific recreational uses on or near the shorelines in these 

areas include swimming, camping, kayaking, recreational boating, and recreational fishing. 
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The required temporary water and shoreline closures would be put into effect to restrict 

human exposure to potential shore-based and water-based contamination from an oil spill. 

These closures would minimise recreationalists’ exposure to changes in environmental 

setting, while restricting access and use. With the lifting of closures, any persistent evidence 

of oil on shorelines or within marine waters utilised for recreational purposes, could continue 

to alter the environmental setting for users. Even with clean-up and environmental recovery 

processes, perceptions of persistent environmental degradation and contamination, or 

perceived uncertainty with the effectiveness of clean-up efforts could continue to alter users’ 

recreational experience over the longer term. For example, recreational users cite pollution 

as a primary reason for abstaining from swimming, but these decisions tend to be based on 

impressions about water quality that are formed over many years as opposed to current 

information (Hilger and Hanemann 2008). Understanding that there is a low probability of a 

spill occurring, a heavy fuel oil spill on recreational area access and use, availability of fish 

and seafood for recreational harvest, damages to vessels, gear, and shore-based 

recreational property, and environmental setting, would adversely affect outdoor recreation.  

An event involving a smaller spill, a different location, or a different product such as light 

fuel oil or another contaminant (e.g., from the release of a product from a breached 

container), could affect outdoor recreation in a different manner than the effects identified 

in the scenario of Section 10.3.3. Ultimately the effects on outdoor recreational use of any 

minor or major heavy oil at a location will be dependent on several factors, including 

weather conditions at the time of the event and in the days that follow, the extent and type 

of recreational use that typically occurs on the affected waters and beaches, the spatial 

extent and duration of contamination, and the effectiveness of response procedures.   

Summary of Potential Transboundary Effects 

Given the similar types of marine shipping and other commercial use activities occurring in 

U.S. and Canadian waters within the LAA, the similar regulation and management of vessel 

traffic and fishing in U.S. marine waters as in Canada, and the similar types of habitats, 

flora, and fauna occurring in U.S. and Canadian waters within the LAA, effects to 

outdoor recreation from a hypothetical spill are expected to be broadly similar in U.S. and 

Canadian waters.  

Effects of a hypothetical collision on outdoor recreational vessels using U.S. waters are also 

expected to be similar to those experienced by recreational vessels using Canadian waters. 
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10.5.11.4 Suggested Mitigation Measures  

The marine vessel traffic management framework, response measures, and compensation 

and insurance provisions described in Section 10.4 generally and in Section 10.5.10.5 in 

relation to marine commercial use are also applicable and relevant to mitigate potential 

effects on outdoor recreation. These measures would reduce both the likelihood of an 

accident or malfunction occurring and the severity of its consequences, if one were to occur. 

No additional mitigation measures specific to marine shipping associated with the Project 

are suggested. 

10.5.11.5 Residual Effects Assessment and Significance Determination 

This section characterises and determines the significance of residual effects remaining after 

mitigation is implemented. Definitions of the criteria used to characterise residual effects, 

developed with specific reference to outdoor recreation, are presented in Table 10-43.  

Table 10-43 Criteria Used to Characterise Residual Effects on Outdoor 
Recreation 

Criteria Description Definition of Rating 

Magnitude 

The amount of 
change in a key 
indicator or variable 
relative to existing 
conditions. 

Collision  
Low – Minor vessel and gear damage.  
Moderate – Moderate vessel and gear damage, requiring 
moderate to extensive repairs and some replacement of 
vessel parts and gear. 
High – Substantial vessel and gear damage non-repairable, 
resulting in total vessel and gear loss, requiring full 
replacement of vessel and gear. 
 
Heavy Fuel Oil Spill 
Low – Small but detectable change in key indicators within 
historic norms. 
Moderate – Effect would result in a demonstrable change in 
key indicators within historic norms. 
High – Effect would result in a demonstrable change in key 
indicators beyond historic norms.  

Extent 

Spatial scale over 
which the residual 
effect is expected to 
occur. 

Route-specific – Effect is limited to the shipping lanes used 
by Project-associated shipping within the MSA. 
Local – Effect occurs mainly within Segment B of the MSA 
(as the segment where the hypothetical heavy fuel oil spill 
would occur). 
Regional – Effect occurs beyond Segment B within the MSA. 
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Criteria Description Definition of Rating 

Duration 

Length of time over 
which the residual 
effect is expected to 
persist. 

Short-term – Effect present for up to a week. 
Medium-term – Effect present for between a week and six 
months. 
Long-term – Effect present for between six months and 
several years. 
Permanent – Effect present indefinitely. 

Frequency 
How often the 
residual effect is 
expected to occur.  

Infrequent – Effect occurs once.  
Frequent – Effect occurs repeatedly over the specified 
duration. 
Continuous – Effect occurs continuously over the specified 
duration. 

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. 
Irreversible – Effect is permanent. 

Context for the outdoor recreation VC refers to the extent to which the recreational system 

can accept, adapt, or respond to address Project-associated effects and stresses, and uses 

the same qualitative terms as defined in Section 10.5.10.6. 

Residual Effect #1 – Damage due to a Collision  

Even with mitigation, a collision with a typical recreational vessel, if one were to occur, is 

expected to result in recreational vessel and gear damage or loss. The residual effect of a 

collision would be adverse for both sub-components. Although there are a vast number of 

potential collision scenarios involving Project-associated shipping based on a combination of 

factors, the ensuing residual effects assessment is based on a hypothetical collision that 

includes vessel and gear damage. 

The characteristics of the residual effect and the the rationale for the characterisation are 

summarised for both sub-components in Table 10-44; additional rationale for the 

characterisation is provided below, where warranted. 

Magnitude is rated as high based on the following rationale: 

• A collision with a typical recreational vessel may result in a range of potential effects, 
from moderate to high vessel and gear damage; and  

• The effect of a collision on vessel and gear damage and loss would result in foregone 
recreational opportunity and activity during the period within which vessel and gear 
repair, replacement, and the insurance claim process takes place.  
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Duration is rated as long-term, as there would be a time requirement that could, based on 

severity and processes to apportion liability, involve a process of several months up to a few 

years to complete repairs and property replacement, and undergo insurance claims and any 

other associated legal processes.  

Table 10-44 Criteria Ratings for Damages due to a Collision   

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude High 
A collision between Project-associated shipping and a typical 
recreational vessel would result in extensive vessel and gear 
damage, with potential loss of the vessel and gear.  

Extent Route-specific 
Project-associated shipping would travel in the shipping lanes 
of the LAA so a collision between Project-associated shipping 
and another vessel would occur only within shipping lanes. 

Duration Long-term 

A collision involving major vessel and gear damage could 
potentially involve a multi-year process to financially address 
repairs or replacement and compensation through insurance 
claims and court proceedings.   

Frequency Infrequent Resulting effects would occur once following any collision.  

Reversibility Reversible 
Damages to vessel and gear are reversible through repairs, 
replacement, and insurance payments and compensation 
arrangements.  

In consideration of the existing regulatory and vessel traffic management frameworks 

described previously (see Section 3.0 Regulatory Framework and Role of 

Government, Section 10.4, and Section 10.5.9), the context for collisions is considered 

resilient for both outdoor recreation sub-components. 

For the purposes of this assessment, a significant adverse residual effect to outdoor 

recreation due to a collision is defined as one that results in substantial vessel and gear 

damage, where the damage is unlikely to be suitably addressed through insurance and 

compensation mechanisms. Adverse effects determined to be not significant are those that 

do not meet the definition of significant.  

As specified in Section 10.5.11.4, mitigation includes insurance and compensation in the 

event of a vessel collision involving recreational vessels operating in the marine waters of 

the MSA. Assuming this mitigation is present, adverse residual effects due to a collision are 

deemed to be not significant for both outdoor recreation sub-components. This not-

significant adverse residual effect is unlikely to occur, due to the very low probability of a 

collision, as discussed in Section 10.3.2.2 and accompanying appendices. 
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The determination of significance of potential residual effects for recreational use due to a 

collision was based on the residual effects rating assigned, a review of background 

information, consultation with government agencies and other experts, and professional 

judgement.  

Residual Effect #2 – Changes in Area Use and Access, Resource Availability, 
Environmental Setting, and Property Conditions due to a Heavy Fuel Oil Spill 

Even with mitigation, recreationists would be adversely affected by a spill due to 

displacement from recreation areas, damage to vessel, gear, and shore-based recreational 

property and amenities, and changes to the recreational environmental setting. The 

characteristics of the residual effect and the the rationale for the characterisation are 

summarised for both sub-components in Table 10-45; additional rationale for the 

characterisation is provided below, where warranted. 

Magnitude is rated as high for both sub-components based on the following rationale: 

• Area use and access: Any closures to marine and onshore recreational areas from 
the spill would affect recreational area use and access on both the water (e.g., 
boating) and the shoreline (e.g., swimming). Affected recreational users would seek 
out other marine waters in the MSA, but there would be use pressures on alternative 
sites because of the large resident population and high level of recreational use in 
the MSA. As well, the Haro Strait and Boundary Passage area and surrounding 
islands offer a rare environmental setting, so comparable alternative use areas are 
limited. Also, the recreational amenities, such as recreational homes, have very 
constricted long-term options to address the consequences of a spill on their use, 
and none in the short-term to address the effects of a closure. A spill would result in 
temporary restrictions to area use and access, likely voluntary avoidance over the 
long-term, so the magnitude of the residual adverse effect is considered to be high.  

• Environmental setting: Changes to marine water quality and shorelines in areas 
from the oil spill are deemed to result in severe adverse modification of the 
environmental setting in which outdoor recreational activities are carried out. 
Therefore, the magnitude of the residual adverse effect is considered to be high in 
regard to environmental setting. 

• Damage to vessels, gear, and shore-based property: Although emergency and 
contamination closures would limit the number of vessels, gear, and other property 
coming into contact with oil, the waterborne dispersal of oil would adversely affect 
recreational vessels, gear, or shore-side property (such as private beaches, wharves, 
and recreational docks) in the spill area. Therefore, property damage associated with 
contact with spilled oil would be high in magnitude, requiring expenditures and 
labour for clean-up, repair, and in some cases possible replacement. 
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Duration is rated as rated as long-term based on the following rationale: 

• Area use and access: Short-term emergency closures would likely be implemented 
following a spill. In the event of the imposition of a temporary emergency 
contamination closure, the unavailability of the affected area for recreational use 
would likely be longer in duration, potentially months. Based on this situation, the 
effect of a spill on area use and access would be short-term. Some recreational users 
may choose to limit their use of the area beyond termination of the closure period 
due to perceived persistence in negative changes to the environmental setting. 

• Environmental setting: With mitigation, changes to quality of water (as described 
in Section 10.5.2 and Appendix 10-B) are expected to last for a period of months. 
Heavy fuel oils are highly persistent, particularly if incorporated into nearshore 
sediments. Armoured shorelines and salt marshes are especially vulnerable, as oil is 
often trapped in sediment structures or vegetative matrices, respectively. Marine 
ecosystem recovery takes time, and the length of time depends on numerous 
factors, including environmental conditions, the species or ecosystems affected, and 
type of oil spilled. Severe impacts, such as those associated with large oil spills, 
require periods up to ten to twenty-five years for complete recovery (Section 
10.5.6.1).Oiling of shorelines is expected to last a period of months. Closures to 
manage temporary water quality and shoreline oiling effects during clean-up efforts 
would likely last a period of months. However, even with removal of closures and 
completion of clean-up, changes in the perceptions of users about the environmental 
setting in recreational experiences are anticipated to continue over the long-term. 

• Damage to vessels, gear, and shore-based property: The potential for oiling of 
recreational vessels, gear, and shore-based recreational property through contact 
with spilled oil would be long-term in duration, as coordinated spill responses are put 
into place and any required effort on clean-up, repair, and replacement are 
implemented. The processes to complete clean-up, repairs and property 
replacement, and undergo insurance claims and fund compensation and any other 
associated legal processes would extend over several months up to a few years.  

Reversibility is rated as reversible based on the following rationale: 

• Area use and access: Emergency closures would be lifted in response to spill 
clean-up, and water-based and shore-based recreational use and access would 
accordingly be restored. Voluntary reduction in area use post-closure by recreational 
users due to perceived negative changes in the quality of the environmental setting 
is expected, but this action is also anticipated to be reversible in the long-term, 
supported by information available to the public on safety of post-closure usage. . 

• Environmental setting: With clean-up and recovery efforts, changes to water and 
shoreline quality would be reversible. Perceived changes to the environmental setting 
and alteration of recreational experience are also anticipated to be reversible, but 
over a longer time period. 
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• Damage to vessels, gear, and shore-based property: Oiling of recreational 
vessels, gear, and shore-based property through contact with spilled oil would be 
reversible as coordinated spill responses and any required effort on clean-up, repair, 
and replacement are implemented. 

Table 10-45 Criteria Ratings for Changes in Area Use and Access, Resource 
Availability, Environmental Setting, and Property Conditions due to 
a Heavy Fuel Oil Spill  

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude High 

Recreational fishing and seafood harvesting: A spill would 
result in demonstrable restrictions in area use and access, and 
oiling effects on vessel and gear beyond historic norms. 
Recreational boating and other recreational marine 
activities: A spill would result in demonstrable restrictions in 
area use and access and oiling effects on recreational vessels 
and shore-based property beyond historic norms. 

Extent Local 
All sub-components: Majority of effects would occur within 
Segment B of the MSA (or whichever segment in which a spill 
occurred). 

Duration Long-term 

Recreational fishing and seafood harvesting: It is 
anticipated that the restrictions in area access and use and 
oiling of vessels and gear would persist for less than six 
months. However, potential changes in the availability of fish 
and seafood and perceived degradation of environmental 
setting and recreational experience would extend over several 
months up to a few years. 
Recreational boating and other recreational marine 
activities: It is anticipated that the restrictions in area access 
and use and potential for oiling of recreational vessels and 
shore-based property would persist for less than six months. 
Perceived degradation of environmental setting and 
recreational experience would extend over several months up 
to a few years. 

Frequency Infrequent All sub-components: Resulting effects would occur once 
following any oil spill.  

Reversibility Reversible 

Recreational fishing and seafood harvesting: Emergency 
closures would eventually be lifted in response to clean-up, and 
recreational fishing area use and access would be accordingly 
restored. Spill clean-up and repair or replacement of vessels 
and gear would reverse the effect of oiling. Perceived 
degradation of environmental setting and recreational 
experience would be reversible over the longer term. 
Recreational boating and other recreational marine 
activities: Emergency closures would eventually be lifted in 
response to clean-up, and water-based and shore-based 
recreational access and use restored. Spill clean-up and repair 
or replacement of vessels, gear, and shore-based property 
would reverse the effect of oiling. Perceived degradation of 
environmental setting and recreational experience would be 
reversible over the longer term. 
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If a heavy fuel oil spill were to occur as a result of Project-associated shipping, the severity 

of the effects would depend on the size of the spill, the biophysical and weather conditions 

at the time of the spill, the location of the spill, the effectiveness of mitigation in minimising 

and preventing water and shoreline oiling, and the location of water and shoreline oiling 

relative to the location and intensity of outdoor recreational activity.  

As described previously, the context is considered resilient for outdoor recreation in terms of 

the presence of institutions, arrangements, and processes, and a demonstrated ability to 

collaboratively address human and physical environment stresses resulting from an oil spill, 

but the context is not resilient in terms of the capacity for affected users to switch to 

alternative areas of comparable attributes. Segment B of the MSA (the areas where the 

environmental and outdoor recreation effects of the spill are anticipated to mainly occur) is 

generally reflective of the type and level of outdoor recreation within the broader MSA. 

However, the southern Gulf Islands and Saanich Peninsula of Vancouver Island that are 

proximate to the plausible worst-case spill scenario have distinct and widely appreciated 

ecosystem features in which these activities take place, which has implications for the 

severity of human environment effects as outdoor recreational experiences in these settings 

are difficult to replicate elsewhere.   

The determination of significance for the outdoor recreation sub-components is based on 

the interaction pathway (changes due to a spill) and the relative importance of one or more 

key indicators to the outdoor recreation VC.  

For the purposes of this assessment, a significant adverse residual effect for outdoor 

recreation is one that occurs to a known area of recreational fish and seafood harvesting, 

recreational boating, and other marine recreational activities or potential, and causes a 

degradation of the recreational experience, which results in reduced recreational activity 

over the long–term; recreationists who use the affected area are constrained in moving to 

known alternative activity areas with similar environmental attributes. 

Adverse effects determined to be not significant are those that do not meet the definition 

of significant. 

There is potential for degradation of recreational experiences for users who recreate in the 

spill-affected area due to displacement effects, and actual and perceived changes in the 

environmental setting from the spill. As the affected area possesses distinct and widely 

appreciated ecosystem features, affected recreationists are constrained in moving to known 
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alternative activity areas with similar environmental attributes. Affected shore-based 

amenity owners (e.g., recreational home owners) would be restricted in alternative 

recreational options during clean-up and reparation through natural processes given their 

attachment to a fixed recreational amenity. 

Degradation in recreational experience and reduced recreational activity can continue 

beyond the time frame of reversal of key environmental effects relevant to recreational 

experience (i.e., changes to marine water quality, and oiling of shorelines) through clean-up 

and other natural processes. Lingering perceptions that environmental degradation and 

contamination persists temporally (beyond clean-up, completion of emergency response 

activities, and reversal of environmental effects) are often due to recreational users’ 

uncertainty with the effectiveness of clean-up and emergency response efforts. Based on 

this analysis, the effect of a spill on recreational experience is deemed to be significant for 

both sub-components of outdoor recreation. However, this significant residual adverse effect 

is unlikely to occur, due to the very low probability of a spill. 

10.5.11.6 Summary of Assessment 

The adverse residual effects due to a collision between Project-associated shipping and a 

recreational vessel are considered unlikely to occur given the estimated low probability of a 

collision incident between Project-associated shipping and another vessel in the MSA. An 

incidence projection for collisions between Project-associated vessels and recreational 

vessels specifically was not assessed.25 However, an incident probability assessment for 

collisions between Project-associated vessels and commercial fishing vessels was 

undertaken, as described in Section 10.5.10.7; those results are applied here as a proxy 

for a collision probability estimate with recreational vessels.  

Similarly, the predicted not-significant adverse residual effects on outdoor recreation due to 

a heavy fuel oil spill are considered unlikely to occur given the estimated low probability of a 

spill due to grounding in the MSA, as described previously.  

Prediction confidence is moderate in each case due to the availability of vessel traffic data, 

secondary source information on higher use locations of marine-based activities, DFO data 

on fishing and seafood harvest data, and availability of existing studies on potential spill 

consequences. Confidence in the likelihood rating in regard to the collision and spill events 
                                          
25  The probability of a collision with a smaller recreational vessel such as a kayak or kiteboard is unknown, but 

anticipated to be smaller (i.e., higher return period) as these activities occur closer to shore and do not 
generally involve traversing shipping lanes in the LAA.  
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is high because a 95% confidence bound was used in the estimation of their probability. The 

secondary source data and information were sufficient to build a reasonably comprehensive 

understanding of cause-effect relationships. 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-46.  

Table 10-46 Summary of Significance Determination of Residual Effects for 
Outdoor Recreation 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely, unlikely) 

Level of Confidence 
(low/moderate/high) 

Recreational Fishing and Seafood Harvesting 

Vessel and gear damage or 
loss due to a collision  Not significant Unlikely Moderate 

Effect of a heavy fuel oil spill 
on area use and access, 
resource availability, vessel 
and gear damage, and 
environmental setting 

Significant Unlikely Moderate 

Recreational Boating and Other Recreational Marine Activities 

Vessel damage or loss due to 
a collision  Not significant Unlikely Moderate 

Effect of a heavy fuel oil spill 
on area use and access, vessel 
and shore-based property 
damage, and environmental 
setting 

Significant Unlikely Moderate 

10.5.12 Archaeological and Heritage Resources 

This section assesses the potential effects on archaeological and heritage resources 

resulting from accidents or malfunctions arising from marine shipping associated with the 

Project. 

10.5.12.1 Assessment Boundaries 

The spatial, temporal, technical, and administrative boundaries generally applicable to the 

archaeological and heritage resources VC are described in Section 9.4.3 Archaeological 
and Heritage Resources, Assessment Boundaries. As described in Section 9.4.3, the 

LAA boundary is the same as the MSA outlined in Section 4.1 Marine Shipping Area, 

comprised of Segments A, B, C, D, E, F, and G. A secondary focus area was established for 

the purpose of assessing potential effects of accidents or malfunctions. The LAA secondary 
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focus is the “Higher Incident Risk Area” for spill assessment (Appendix 10-A: Figure 1.3) 

and shoreline areas potentially affected by accidents or malfunctions, specifically oil spills 

from vessels in transit. This focus is the Boundary Passage area where the probability of 

an accident or malfunction and associated spill to the marine environment is greater 

(Figure 9.4-2).  

10.5.12.2 Potential Interactions and Effects 

This section considers the interactions with and potential effects on archaeological and 

heritage resources resulting from accidents or malfunctions associated with marine shipping 

associated with the Project (Table 10-47).  

Table 10-47 Archaeological and Heritage Resources and Marine Shipping 
Activity Interactions  

Activity/ 
Event 

Interaction 
(Y/N) 

Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions 

Y 

Disturbance from fuel spill: Fuel spills have the potential for a 
minor effect on archaeological and heritage resources by 
obscuring, immobilising, or contaminating archaeological 
sediments, artifacts, and features in intertidal areas and 
potentially altering the structure of microbial communities present 
on wood and metal surfaces (e.g., shipwrecks). 

Y 

Disturbance from spill response activities: Fuel spill clean-up 
activities have the potential for a minor effect to intertidal areas 
by potentially damaging artifacts, disturbing archaeological 
sediments, and affecting the spatial relationships between surface 
features and artifacts. 

Potential Effect #1 – Disturbance from Fuel Spill 

Fuel spills have the potential for a minor effect on archaeological and heritage resources by 

obscuring, immobilising, or contaminating archaeological sediments, artifacts, and features 

in intertidal areas and potentially altering the structure of microbial communities present on 

wood and metal surfaces (e.g., shipwrecks).  

A key issue is the extent to which heavy fuel oils may come into contact with intertidal 

areas and affect archaeological and heritage resources. Figures 10-5 to 10-9 present an 

oil residency index for the LAA/RAA, which indicates the length of time oil (diesel and 

Bunker C) is expected to remain on shorelines, based on shoreline type, wave exposure, 

tides, and other variables; it is important to note that this is a model and results should 

therefore be interpreted with caution. These figures serve to illustrate that oil residency 

time on shorelines in the LAA/RAA may range in the order of months or longer. 
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Ramsay and Owens (2015) considered potential effects to archaeological sites and site 

components that may result from a fuel spill and associated clean-up activities in the MSA 

and reviewed experience with the 1989 Exxon Valdez tanker spill, the 2010 Deepwater 

Horizon oil rig explosion, and the 2007 Westridge Terminal Trans Mountain Pipeline 

accidental release. The primary direct potential effects of a fuel spill are as follows: 

• Intertidal artifacts may be covered by fuel and obscured from vision, preventing 
effective inventory prior to shoreline clean-up;  

• Artifacts may be immobilised in the intertidal zone when solidified tar mats and 
asphalt are formed;  

• Features such as pictographs and organic wet site remains (e.g., fish weir stakes) 
may absorb and retain oil;  

• Organic materials in archaeological sediments may be contaminated, preventing the 
potential for radiocarbon dating; and  

• Submerged shipwrecks may be affected by altered microbial communities present on 
wood or metal surfaces (Ramsay and Owens 2015).  

Similar effects would be expected to result from an accidental spill associated with Project-

associated container ship traffic, if the spilled product reached adjacent shorelines on which 

archaeological or heritage resources are located. 

Potential Effect #2 – Disturbance from Fuel Spill Response 

Fuel spill clean-up activities have the potential for a minor effect to intertidal areas by 

potentially damaging artifacts, disturbing archaeological sediments, and affecting the spatial 

relationships between surface features and artifacts. Potential effects from manual and 

mechanical clean-up activities associated with fuel spills include damage to artifacts, 

disturbance to archaeological sediments, and disturbance of the spatial relationships 

between surface features and artifacts (Ramsay and Owens 2015). High-pressure washing 

of oiled boulders or cobble beaches can potentially dislodge archaeological artifacts and 

damage surface or near-surface archaeological artifacts, deposits, and features. 

Mechanical removal of sediment can expose or destroy artifacts and unidentified submerged 

intertidal deposits (Ramsay and Owens 2015). The effects of chemical cleaning agents on 

archaeological sites and artifacts has been viewed theoretically as potentially posing harm 

to rock art sites and perishable artifacts (Ramsay and Owens 2015). An additional indirect 

potential effect, which occurred during the Exxon Valdez oil spill clean-up, is looting and 

damage by untrained clean-up crews (Ramsay and Owens 2015). In this large spill in 
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Alaskan waters, “serious damage” to archaeological sites did not occur from either direct 

oiling or the clean-up at intact sites, despite vandalism attributable to clean-up activities 

documented at two sites (Wooley and Haggerty 1995). 

Potential effects to intertidal archaeological sites would be minimal because most intertidal 

sites have already lost their fragile constituents and contextual integrity as a result of 

natural erosion. Similar effects could occur as a result of clean-up activities following an 

accidental spill associated with Project-associated container ship traffic, depending on where 

the spill occurred and if the spilled product reaches adjacent shorelines on which 

archaeological or heritage resources are located.   

Summary of Potential Transboundary Effects 

Effects to archaeological and heritage resources are expected to be similar in U.S. and 

Canadian waters, given the similar types of marine shipping activities in Washington 

and B.C., and the similar types of archaeological sites in the San Juan Islands and the 

Gulf Islands. 

10.5.12.3 Suggested Mitigation Measures  

The mitigation measures described in Section 10.4 would reduce both the likelihood of a 

spill occurring and the severity of a spill, if one were to occur.  

Identification, mapping, and protection of archaeological and cultural sites is a key focus of 

the British Columbia Marine Oil Spill Response Plan (Ministry of Environment 2007). This 

element of the spill-response process would serve as a reduction measure for effects of 

disturbance from a fuel spill itself, allowing response efforts to prioritise areas of known 

archaeological importance. It would also serve as a measure to reduce the potential effect 

of disturbance from fuel-spill response, as identification of areas of archaeological potential 

would inform the activities of the spill response crews, avoiding potential damage to sites. 

10.5.12.4 Residual Effects Assessment and Significance Determination 

This section characterises and determines the significance of residual effects remaining 

after mitigation is implemented. Definitions of the criteria used to characterise residual 

effects, developed with specific reference to marine fish and fish habitat, are presented 

in Table 10-48.  
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Table 10-48 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: Measurable adverse chemical and/or physical effect 
from oiling and/or clean-up activities over an area/volume 
less than 1% of remaining archaeological site.  
Moderate: Measurable adverse chemical and/or physical 
effect from oiling and/or clean-up activities over an 
area/volume of 1-5% of remaining archaeological site.  
High: Measurable adverse chemical and/or physical effect 
from oiling and/or clean-up activities over an area/volume 
exceeding 5% of remaining archaeological site.  

Extent 
Spatial scale over which 
the residual effect is 
expected to occur. 

Site-specific: Adverse effects limited to one 
archaeological site. 
Local: Adverse effects to multiple archaeological sites in 
one segment of LAA (e.g., Segment B). 
Sub-regional: Adverse effects to multiple archaeological 
sites in multiple segments of LAA. 
Regional: Adverse effects to multiple archaeological sites 
in LAA.  

Duration 

Length of time over 
which the residual 
effect is expected to 
persist. 

Short-term: Effect present for weeks to months. 
Long-term: Effect present for months to years. 
Permanent: Effect present indefinitely. 

Frequency 
How often the residual 
effect is expected to 
occur. 

Infrequent: Extremely low or rare expected frequency. 
Frequent: Occasionally, but predictable repetition. 
Continuous: Occurs on an ongoing basis. 

Reversibility 

Whether or not the 
residual effect can be 
reversed once the 
physical work or activity 
causing the effect 
ceases. 

Fully reversible: Archaeological site can fully recover 
from the effect. 
Partially reversible: Archaeological site can partially 
recover from the effect. 
Irreversible: Archaeological site cannot recover from the 
effect. 

Residual Effect #1 – Disturbance from Fuel Spill 

If a spill were to occur as a result of Project-associated marine vessel traffic, the proposed 

mitigation measures will recover a portion of the 7,500 m3 of fuel that could be spilled, and 

the possibility remains that a fuel spill may potentially have an adverse residual effect on 

intertidal archaeological sites directly by oiling. The magnitude and extent of the effect 

would depend on the size of the spill, the conditions at the time of the spill, the location of 

the spill, the effectiveness of mitigation in preventing shoreline oiling, and the location of 

shoreline oiling relative to the location of archaeological resources.  
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The characteristics of the residual effect and the rationale for the characterisation are 

summarised in Table 10-49. 

Table 10-49 Criteria Ratings for Disturbance from Fuel Spill 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Low 

The effect would likely be over an area/volume of less than 1% 
of any remaining archaeological sites given that oiling would 
only occur on the intertidal or shoreline component of the sites 
with minimal sediment penetration (e.g., 1 to 4 cm (based on a 
2007 spill in Burrard Inlet (Ramsay and Owens 2015))), and 
inland components of the sites would not be affected.  

Extent Local 

The effect is likely to be limited to multiple archaeological sites 
in one segment of LAA (most likely Segment B), given the 
relatively small volume of fuel oil that might be involved in a 
spill and reaching shore. 

Duration Short-term to 
long-term 

The effect is likely to be short-term in areas of high wave 
exposure and longer-term in sheltered areas such as protected 
bays and inlets. 

Frequency Continuous The frequency of the effect is rated continuous, as any 
disturbance from spilled fuel would continue until cleaned up.  

Reversibility Partially 
reversible 

Any archaeological site is likely to recover partially from the 
effect as the spilled fuel oil naturally biodegrades, but remaining 
chemical constituents may interfere with attempts at carbon 
dating any organic artifacts that may become contaminated by 
spilled fuel oil. 

Residual Effect #2 – Disturbance from Fuel Spill Response 

If a spill were to occur as a result of Project-associated marine vessel traffic, the proposed 

mitigation measures will recover a portion of the 7,500 m3 of fuel that could be spilled, and 

a possibility remains that fuel spill response (clean-up) activities may potentially have an 

adverse residual effect on intertidal archaeological sites. Early identification of areas of 

archaeological importance by spill-response crews may not fully prevent disturbance to 

archaeological resources during clean-up activities.  

The characteristics of the residual effect and the rationale for the characterisation are 

summarised in Table 10-50.  
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Table 10-50 Criteria Ratings for Disturbance from Fuel Spill Response 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude Low 

The effect would likely be over an area/volume of less than 1% 
of any remaining archaeological sites, given that clean-up 
activities would only occur on the intertidal or shoreline 
component of the sites with minimal sediment penetration (e.g., 
1 to 4 cm) and inland components of the sites would not be 
affected.  

Extent Local 

The effect is likely to be limited to multiple archaeological sites 
in one segment of LAA (most likely Segment B), given the 
relatively small volume of fuel oil that might be involved in a 
spill and reaching shore. 

Duration Permanent 
The effect is likely to be permanent in sites that are physically 
disturbed by foot or machine traffic, excavation of oiled 
sediments, or vandalism.   

Frequency Infrequent 
The effect is rated infrequent as spill clean-up activity, and any 
associated disturbance, would likely occur only once in relation 
to a given spill.  

Reversibility Irreversible 
The effect is likely to be permanent in sites that are physically 
disturbed by foot or machine traffic, excavation of oiled 
sediments, or vandalism.   

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 archaeological sites to be present in intertidal 

sediments is often based on Aboriginal traditional knowledge of the general location. Many 

intertidal archaeological sites have yet to be discovered and would be considered rare and 

valuable if found. Potential archaeological sites in the LAA are likely to have low resilience 

and be highly sensitive to change because they are likely to comprise fragile organic 

material. These wet sites are likely to remain in perpetuity if unchanged but would be 

adversely affected by spilled fuel or associated clean-up responses. While new sites are 

discovered over time, the number of intact sites becomes increasingly rare as sites are 

altered by human activities (e.g., residential and industrial development) and environmental 

conditions (e.g., rising sea level and ongoing wind-wave erosion). These sites are highly 

sensitive to physical disturbance, are not resilient to adverse effects, and are highly valued 

ethnically, as well as scientifically.   
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Determination of Significance of Residual Effects 

Archaeological sites can have scientific, public, ethnic, historic, and economic significance. 

The threshold beyond which the integrity of archaeological and heritage resources may be 

compromised and a residual effect considered significant is when all of the following 

conditions are met (RBT2 EIS Section 28.9.1): 

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 above conditions is 

not met.  

The potential residual effect to archaeological and heritage resources of disturbance from a 

fuel spill, if one were to occur and result in shoreline oiling, is determined to be significant. 

This determination is made based on the conclusion that all of the above threshold 

conditions would be met. However, given the very low probability of an accidental spill 

resulting from Project-associated marine vessel traffic (Section 10.3.2.2), adverse residual 

effects on archaeological and heritage resources due to a spill are unlikely to occur. 

The potential residual effect to archaeological and heritage resources of disturbance from 

fuel spill response activities, if a spill were to occur and result in shoreline oiling, is also 

determined to be significant. This determination is made based on the conclusion that all of 

the threshold conditions would be met. However, given the very low probability of 

an accidental spill resulting from Project-associated marine vessel traffic, adverse 

residual effects on archaeological and heritage resources due to fuel spill response are 

unlikely to occur. 

10.5.12.5 Summary of Assessment 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-51.  
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Table 10-51 Summary of Significance Determination of Residual Effects for 
Archaeological and Heritage Resources 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely / unlikely) 

Level of 
Confidence (low / 
moderate / high) 

Disturbance from fuel spill Significant Unlikely Moderate 

Disturbance from fuel spill 
response Significant Unlikely Moderate 

10.5.13 Current Use of Lands and Resources for Traditional Purposes and 
Aboriginal and Treaty Rights 

This section assesses the potential effects on Current Use and potential impacts on the 

ability to exercise asserted or established Aboriginal and treaty rights resulting from 

accidents or malfunctions arising from marine shipping associated with the Project. Potential 

effects on Current Use is assessed in Section 10.5.13.1 through Section 10.5.13.5; 

potential impacts on the ability to exercise Aboriginal and treaty rights is presented in 

Section 10.5.13.6.   

10.5.13.1 Potential Interactions and Effects on Current Use 

This section considers the interactions and potential effects on access to Current Use 

locations, availability and quality of Current Use resources, and quality of Current Use 

experience resulting from potential accidents or malfunctions (Table 10-52).   

Table 10-52 Current Use and Accidents or Malfunctions Interactions 

Activity/ 
Event 

Interaction 
(Y/N) 

Potential Effect Description and Rationale 

Potential 
Accidents or 
Malfunctions  

Y 

A heavy fuel oil spill from a Project-associated container ship, were 
a spill to occur as described in Section 10.3.3, may affect Current 
Use of affected Aboriginal groups with respect to the following: 

• Change in access to preferred Current Use locations; 
• Change in availability of preferred Current Use resources; 
• Change in quality of preferred Current Use resources; and 
• Change in quality of Current Use experience. 

Y 

A collision between a small vessel used for Current Use and a 
Project-associated container ship, were one to occur, may result in 
damage to or loss of the small vessel or associated gear, and this 
may in turn affect Current Use* access for affected Aboriginal 
groups. 

* Injury or fatality resulting from a collision are assessed in Section 10.5.9. 
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Potential Effect #1 – Changes to Current Use due to a Heavy Fuel Oil Spill 

If the hypothetical spill were to spread into Segments A, C, D, E, and G of the MSA 

(i.e., without intervention), the effects of such as spill could potentially affect all Aboriginal 

groups identified in section 17.5 of the Updated EIS Guidelines. With the implementation of 

spill response processes and activities, as detailed in Section 10.4, the spill would be 

largely contained to an area within Segment B of the MSA, assumed to be the western end 

of Boundary Passage and north end of Haro Strait, in the vicinity of Swanson Channel, 

North Pender Island, South Pender Island, and Morseby Island, as described in the 

hypothetical scenario. 

With regard to the initial hypothetical spill site, the main community of Tsawout First Nation, 

located at Saanichton Bay on the east side of the Saanich Peninsula, would be the closest 

Aboriginal community to this site. Tswaout First Nation shares three reserves with Tseycum 

First Nation along the Boundary Passage-Haro Strait corridor: Saturna Island 7, at East 

Point (at the eastern end of Boundary Passage); Pender Island 8 at the entrance to Bedwell 

Harbour on South Pender Island; and Bare Island 9, which covers the whole of Mandarte 

Island, east of the north end of Sidney Island, at the head of Haro Strait. Of these, Pender 

Island 8 and Bare Island 9 would be the closest to the initial spill area. Pender Island 8, 

being on the southern aspect of South Pender Island, may be among shoreline areas where 

the spill makes landfall based on the scenario.  

Boundary Passage and Haro Strait lie at the centre of the asserted traditional territory of the 

Saanich people (W̱SÁNEĆ), shown on Figure 9.5-1. W̱SÁNEĆ include Tsawout, Pauquachin, 

Tsartlip, and Tseycum, as described in the existing conditions descriptions for the each of 

the four Aboriginal groups (Sections 9.5.4.1, 9.5.4.2, 9.5.4.3, and 9.5.4.4, respectively). 

As described in Section 9.5.4 Current Use of Lands and Resources for Traditional 

Purposes and Aboriginal and Treaty Rights, Existing Conditions, the area of the 

hypothetical spill is an important area for W̱SÁNEĆ for a range of marine resources (i.e., 

marine vegetation, marine invertebrates, marine fish, and marine birds), including but not 

limited to Fraser River sockeye salmon, which are said to migrate through Swanson 

Channel. The area of Swanson Channel at Boundary Passage, as well as at the southern tips 

of North Pender Island and South Pender Island, were also specifically identified by Tsartlip 

First Nation as historical reef-net fishing locations, a practice W ̱SÁNEĆ are actively trying to 

re-establish. W̱SÁNEĆ also identified village and burial sites in this area (e.g., North Pender 

Island, South Pender Island, Moresby Island). 
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Other Aboriginal groups with asserted or established traditional territories or otherwise 

defined areas of use overlapping or near the hypothetical spill area, and that identified 

Current Use activities (i.e., harvesting of marine resources, cultural practices) or sites of 

importance in this vicinity, include Esquimalt Nation (Figure 9.5-4); the Cowichan Nation 

Alliance (CNA) First Nations, Lyackson First Nation, and Lake Cowichan First Nation 

based on the collectively asserted Hul’qumi’num Treaty Group (HTG) “core” territory 

(Figure 9.5-12), but only the CNA First Nations and Lyackson First Nation based on 

identified Current Use activities; Semiahmoo First Nation (Figure 9.5-11); and Métis Nation 

British Columbia (MNBC) (see Section 9.5.4.18). The waters of the hypothetical spill area 

also lie adjacent to the southern extent of Tsawwassen First Nation’s treaty-protected 

Wildlife Harvesting Area and Migratory Bird Harvesting Area, which include North Pender 

Island and South Pender Island but exclude Moresby Island (Figure 9.5-10). 

While the following assessment of potential effects of a hypothetical heavy fuel oil spill on 

Current Use activities is based on the hypothetical scenario described in Section 10.3.3, a 

spill, were one to occur, could conceivably take place anywhere in the MSA, and therefore 

could affect Aboriginal groups other than the ones identified above and discussed further in 

the context of the selected hypothetical scenario.  

Access to Preferred Current Use Locations 

Physical access to Current Use locations affected by the hypothetical spill would likely be 

temporarily interrupted by measures to recover the oil and limit environmental and human 

exposure. Section 10.4.4.3 indicates that equipment to mitigate the effects of an oil spill 

are to be deployed within 72 hours (plus travel), and that on-water recovery operations for 

oil spills in both sheltered and non-sheltered waters are to be completed within 10 

operational days after the day on which the equipment is first deployed. The length of time 

that may be needed for these measures is therefore in the order of two weeks. Voluntary 

avoidance of the area may occur long after recovery efforts cease and physical access is no 

longer hampered because of perceived contamination. According to Figure 10-6, oil 

residency on the southern shores of South Pender Island and North Pender Island and 

eastern shore of Moresby Island, where the initial spill is expected to make landfall, could 

persist from weeks to years. 

The hypothetical spill would occur in May, possibly during or just before salmon migrations 

through the area (as reported by Aboriginal groups; refer also to Figure 8.1-12), and at a 

time of increasing activity on the water for harvesting marine resources and participating in 
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cultural activities. Intensive resource harvesting in summer is intended to carry people 

through winter, as surplus resources (if available) are preserved for later consumption, 

when resources are not in season. Late spring and summer are also important for visiting, 

sharing resources, and participating in cultural activities with neighbouring Aboriginal and 

U.S.-based tribal groups (e.g., Tribal Journeys), as described in Section 9.5.4 Current 

Use of Lands and Resources for Traditional Purposes and Aboriginal and Treaty 

Rights, Existing Conditions. 

The ability to move to other areas to pursue Current Use in the event of a spill would be 

limited. Aboriginal group protocols and knowledge tie Current Use to specific locations, and 

there are existing effects on access to current and former use locations, as described in 

Section 9.5.4 and summarised in Section 9.5.5.1 Negligible Effects of Vessel Transit 

on Current Use (see Access to Preferred Current Use Locations). Since the ability to 

move to other areas is limited, a heavy fuel oil spill that created new access restrictions on 

remaining use locations would likely magnify those existing effects. If alternate use 

locations are available, longer travel times to access these areas would be expected.  

The effect of a hypothetical heavy fuel oil spill on access to Current Use locations is 

considered high given the limited ability to access other locations or longer travel times to 

access alternate locations, the season of occurrence, and potentially long-term oil residency 

in the area of the spill, based on existing information.  

Availability of Preferred Current Use Resources 

Section 10.5.6 indicates that the hypothetical spill could cause residual productivity losses 

of high magnitude for some species of marine vegetation, marine invertebrates, and marine 

fish, and that some of these productivity losses could be potentially outside the range of 

natural variation. For example, the hypothetical spill could spread to directly overlap 

spatially with several Pacific herring spawning areas (see Figure 8.1-11), even though the 

timing of the spill (in May) would likely not coincide with the peak spawning period (January 

to March). Exposure to heavy fuel oil could also result in multi-year adverse effects to 

juvenile and adult Pacific salmon, with effects being felt disproportionately by groups that 

happen to be migrating through the area at the time (see Figure 8.1-12). Regardless of 

the timing of the hypothetical spill, however, metapopulations of salmon (e.g., Fraser 

Chinook, Fraser sockeye) would be expected to be resilient to the effects of an oil spill, 

despite the potential for measurable effects on individual populations or subpopulations. 
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The residual productivity losses described in Section 10.5.6 are considered not significant, 

as they are not anticipated to cause a decline in abundance or change in distribution to a 

level at which a species or habitat cannot maintain itself and long-term population or habitat 

integrity is compromised. Re-establishment through natural recruitment (e.g., reproduction 

or immigration from unaffected areas) would be expected to occur within two generations 

for an affected species (e.g., approximately one year for bivalves, three years for herring, 

and two to five years for salmon). 

Section 10.5.7 reports that if a fuel oil spill occurred in late spring, as described in the 

hypothetical scenario, the risk of exposure to the SRKW population would be higher than 

during fall and winter when SRKW are less likely to be present. An SRKW individual could  

experience long-term effects if exposed to heavy fuel oil. The adverse residual effects of the 

hypothetical spill on the SRKW population could affect the survival or recovery of the SRKW 

population, and would therefore be significant (although unlikely to occur).   

Humpbacks whales are not common in most areas of the MSA during the summer feeding 

season from May to September (i.e., when the spill in the hypothetical scenario occurs), but 

have a high probability of occurring in the MSA in and near designated critical habitat at the 

mouth of Juan de Fuca Strait. Were a humpback whale to be exposed to oil, the adverse 

residual effects are unlikely to affect the viability of humpback whales in B.C., as the 

population is stable and growing at a rate of approximately five percent each year. The 

effect of a hypothetical spill on humpack whales is therefore considered not significant 

(Section 10.5.7). 

Several minor and major Steller sea lion winter haulout sites occur in the MSA, as well as 

one year-round haulout. Winter haulout sites are typically occupied from September to 

April. At the time of the hypothetical spill, individual sea lions would be returning to 

rookeries outside the MSA; however, sea lions would still be present from May through 

August and potentially vulnerable to a spill. Because full recovery and a lack of population-

level effects would be expected as a result of an adverse residual effect from a spill, the 

effect is considered not significant (Section 10.5.7). 

Section 10.5.8 expects that a heavy fuel oil spill of the size and location described in the 

hypothetical scenario would result in a residual loss of productivity (i.e., a decline in 

abundance or distribution) for species of marine birds, including those preferred for Current 

Use (e.g., surf scoter). Productivity would not be anticipated to drop to a level at which a 

species or habitat could not maintain itself or the long-term population or habitat integrity 
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was compromised. Re-establishment through natural recruitment (e.g., reproduction or 

immigration) to a level where populations are consistent with long-term averages would be 

considered achievable within 8 to 10 years (i.e., two generations for many species of 

marine birds).  

While re-establishment of marine fish and fish habitat and marine bird species is expected 

to occur at some point after the spill, changes in productivity in the intervening period that 

are outside the range of natural variation still have the potential to affect preferred Current 

Use resources, and specifically the sustained use of those resources during this re-

establishment period. For marine mammals, while population-level effects would not be 

expected for humpback whales and Steller sea lions, they may be experienced by SRKW. 

Although these marine mammals were not reported as actively hunted, they remain 

culturally important species, and some Aboriginal groups expressed the desire to resume 

hunting of certain marine mammal species in the future (i.e., Pacheedaht First Nation, 

Ditidaht First Nation, Lyackson First Nation). For other marine resources that are actively 

harvested, self-imposed avoidance of species out of concern for population recovery (as well 

as concern about contamination, discussed further below) may persist for some time. This 

avoidance would be layered on top of existing cumulative effects identified by Aboriginal 

groups on the availability of Current Use resources, as reviewed in Section 9.5.4 Current 

Use of Lands and Resources for Traditional Purposes and Aboriginal and Treaty 

Rights, Existing Conditions and summarised in Section 9.5.5.1 Negligible Effects of 

Vessel Transit on Current Use (see Availability of Preferred Current Use 

Resources), which describe declines in the availability of resources over time.   

The effect of a hypothetical heavy fuel oil spill on the availability of Current Use resources is 

therefore considered high. 

Quality of Preferred Current Use Resources 

In March 2006, the Queen of the North ran aground on Gil Island in Wright Sound, 135 km 

south of Prince Rupert, B.C. and sank approximately one hour after the grounding.  

As the vessel sank, it released much of its fuel product (Ministry of Environment 2015). 

Transport Canada characterises the Queen of the North fuel release as the only major oil 

spill on Canada’s west coast in the last 20 years (Transport Canada 2015b). 
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Fuel onboard the Queen of the North amounted to 225,000 litres (225 m3) of diesel fuel, 

15,000 litres (15 m3) of light oil, 3,200 litres (3.2 m3) of hydraulic fluid, and 3,200 litres 

(3.2 m3) of stern tube oil (Ministry of Environment 2015). Transport Canada describes the 

oil on board the vessel as 240 tonnes, compared to 40,000 tonnes spilled by the Exxon 

Valdez in 1989 in Prince William Sound in Alaska (Transport Canada 2015b). There were 

reportedly minimal effects on wildlife as a result of the Queen of the North incident, as the 

initial large release of product—mostly diesel—is reported to have quickly evaporated and 

dispersed during high wind and warm periods shortly after the spill (Ministry of Environment 

2015). The ferry, however, remains at the bottom of Wright Sound, and ongoing chronic 

discharges of remaining oil from it and from vehicles in the ferry (i.e., cars) have remained 

an environmental concern for Gitga’at Nation (Hartley Bay Indian Band), the Aboriginal 

group living in closest proximity to the site of the wreckage (Globe and Mail 2007). In 2009, 

Gitga’at Nation launched a lawsuit against B.C. Ferries, seeking damages for the pollution to 

their harvesting grounds (Gitga’at Nation 2009). In 2011, Gitga’at Nation wrote to the B.C. 

Ferries Commissioner, indicating their disappointment with B.C. Ferries’ decision to 

withdraw, reportedly at the recommendation of their insurer, contribution funding that 

supported Gitga’at Nation’s regular monitoring and testing of marine life in the area 

surrounding the wreckage site (Gitga’at Nation 2011).    

Section 10.5.2 reports that changes in water quality as a result of the hypothetical spill 

could persist in the order of months, depending on the environmental conditions at the time 

of the spill (e.g., weather, wind, and wave conditions), total movement of the slick, and the 

composition of heavy fuel oil remaining in the water after immediate recovery efforts 

(see Appendix 10-B for more information). While the different elements of heavy fuel oil 

have different properties that will act differently in the water, and the ultimate marine fate 

of the oil left in the water following immediate recovery efforts would be complex and 

variable over both space and time, contamination of marine waters is not expected to 

persist (beyond an order of months) due to natural phenomena that cause weathering of 

the oil and intervening measures to control and recover the spill. Aboriginal groups reported 

that water has cleansing properties that are important for certain cultural practices (e.g., 

ritual bathing, other spiritual and sacred activities). If water quality is impaired, or thought 

to be impaired, the exercise of these cultural practices could be similarly impaired.    

As described in Section 10.5.9, in order to prevent adverse human health effects resulting 

from the consumption of marine resources with elevated levels of petroleum hydrocarbon 

constituents from spilled fuel, DFO, operating under the Fisheries Act, may implement a 
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Temporary Emergency Contamination Closure for finfish and shellfish in the Pacific Fishery 

Management Area (PFMA) or PFMA subareas of Segment B affected by the hypothetical spill. 

This measure would be expected to reduce the residual effects on human health to 

negligible (only individuals who do not heed the closures would experience residual effects, 

and effects would unlikely be detectable at a population level). While the emergency closure 

may mitigate human health effects, perceived oil contamination concerns may persist and 

contribute to longer-term Current Use avoidance of resources that, in some cases, are 

already considered contaminated or potentially contaminated. This perception of 

contamination could be shared by Aboriginal groups far removed from the area of the initial 

spill, but who rely on resources that may migrate through this area (e.g., Fraser River 

salmon species).    

Fisheries and Oceans Canada closures are already in place for shellfish near the site of the 

spill described in the hypothetical scenario, limiting the ability of Aboriginal groups to safely 

harvest at traditionally preferred locations for certain marine resources. The site of the 

hypothetical spill is located where PFMA Subareas 18-4 and 19-6 meet. A biotoxin closure is 

currently in place for bivalve shellfish in Subarea 18-4, and for all bivalve shellfish except 

manila clams, littleneck clams, oysters, and mussels in Subarea 19-6 (DFO 2015b). 

Permanent sanitary closures to shellfish harvesting are also in effect in close proximity to 

the area of the initial spill, including along the entire length of the western shore of North 

Pender Island to the middle of Swanson Channel (Closure 18.32), at the head of Bedwell 

Harbour on North Pender Island (Closure 18.28), and in Egeria Bay on the eastern shore of 

Bedwell Harbour, on South Pender Island, adjacent to Pender Island 8 (Closure 18.7) (DFO 

2015b). The entire western shore of Haro Strait is also permanently closed, along with 

localised closures within the strait, including subtidal areas (e.g., Bazan Bay, Cordova 

Channel) (DFO 2015b).   

As described in Section 9.5.4 Current Use of Lands and Resources for Traditional 

Purposes and Aboriginal and Treaty Rights, Existing Conditions, Tsawout First 

Nation, the closest Aboriginal community to the hypothetical spill site, has reported working 

with local non-Aboriginal people to restore clam and oyster beds within the Gulf Islands. 

Existing cumulative effects identified by Aboriginal groups on the quality of Current Use 

resources, largely believed to be as a result of pollution, are reviewed in Section 9.5.4 and 

summarised in Section 9.5.5.1 Negligible Effects of Vessel Transit on Current Use 

(see Quality of Preferred Current Use Resources).  
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For reasons described above in Access to Preferred Current Use Locations, the ability to 

move to other areas to acquire resources that are safe to consume would be limited if a spill 

were to occur, and if they were available, may require longer travel times to access. Adding 

emergency closures to existing biotoxin and sanitary closures as a result of a heavy fuel oil 

spill would likely magnify existing effects, and particularly since oil residency in the area of 

the hypothetical spill has the potential to stretch into years. Even if oil residency and 

emergency closures turned out to be more short-term, voluntary avoidance due to 

perceived contamination could persist for much longer.  

The effect of a hypothetical heavy fuel oil spill on the real or perceived quality of Current 

Use resources is therefore considered high.  

Quality of Current Use Experience 

As discussed in Section 9.5.5.1 Negligible Effects of Vessel Transit on Current Use 

(see Quality of Current Use Experience), changes in the experience of Current Use (e.g., 

sensory disturbance from light and noise, increase in risks to safety, alterations to cultural 

landscapes) can lead to associated changes in use patterns (e.g., avoidance of certain 

locations) or the amount of time spent on the land or water. These changes in experience, 

as well as changes in access to Current Use locations or in the availability or quality of 

Current Use resources, can also lead to associated changes in cultural practices that are tied 

to the use of locations and resources, including intangible cultural heritage considerations 

such as the expression of cultural values or ways of knowing (e.g., environmental 

knowledge, language, laws, stories, spiritual beliefs), the transmission of Aboriginal 

traditional knowledge, and the formation and maintenance of cultural identity. 

To the extent that a hypothetical spill, as decribed in the scenario, would be expected to 

have highly rated effects on access to Current Use locations and the availability and quality 

of Current Use resources, the effect of a hypothetical spill on cultural practices tied to these 

aspects of use would also be considered high. 

Changes in the experience of Current Use other than those related to Current Use access or 

Current Use resources may also result from a hypothetical spill.    

Changes in the air, noise, and light environment may occur in the vicinity of the spill 

(Section 10.5.1, Section 10.5.3, Section 10.5.4, respectively), and could lead to 

associated changes in use patterns or the amount of time spent on the land or water. In the 

context of a hypothetical spill, however, these changes in light, noise, and air would be 
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expected to be temporary in duration, as they would be largely related to the initial spill 

response (e.g., vessels and equipment). As described in Section 10.4.4.3, on-water 

recovery operations for oil spills are to be completed within 10 operational days after the 

day on which the equipment is first deployed. If the area is physically inaccessible during 

this time to protect against human exposure to the oil, temporary changes in light, noise, or 

air emissions are not likely to be experienced during Current Use activities, particularly 

since the area may also be voluntarily avoided.  

Physical changes to the landscape may also affect the experience of Current Use. 

Section 10.5.12 predicts that physical disturbance from the spill itself and spill response 

may result in residual effects to these resources in intertidal areas, were the oil to reach 

these areas, and that these effects would be considered significant (although unlikely to 

occur). Significance, in this sense, is based on the residual effects being physical in nature, 

occurring to a known archaeological site or area of archaeological potential that is assumed 

to be culturally important, and preventing collection of scientific information (given the 

emergency situation).  

As reviewed in Section 9.5.4 Current Use of Lands and Resources for Traditional 

Purposes and Aboriginal and Treaty Rights, Existing Conditions, culturally important 

sites were reported by Aboriginal groups in the vicinity of the initial spill area, and were said 

to include named places, resource harvesting sites, reef-net sites, anchorages, canoe racing 

sites, clam gardens, trade sites, travel routes, historic village sites, burial sites, gathering 

sites, longhouse and other ceremonial sites, rock art sites, special or sacred story locations, 

spiritual training sites, and overnight sites. Some of these sites have attributes that are 

physical in nature, while all have meaning that is attributed and intangible. 

Intangible heritage attributed to these sites of importance—for example, life histories, origin 

stories, laws, language, beliefs—contribute to the integrity of the cultural landscape. For 

example, Pauquachin First Nation relayed a story about how the southern Gulf Islands and 

San Juan Islands were made by the Creator out of their W ̱SÁNEĆ ancestors, who were 

grabbed by the Creator and thrown out into the ocean; the islands are, in other words, their 

ancestors and what ties present-day W̱SÁNEĆ and other Aboriginal groups so strongly to 

this place. This intangible heritage could be affected by the hypothetical heavy fuel oil spill 

even if physical effects were not expected, or even if scientific information could be acquired 

and resources removed from the physical component of sites of importance; the integrity of 

the cultural landscape may still be understood as damaged and a sense of cultural loss may 
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still be experienced. Since significant residual effects are predicted to physical heritage, 

effects on both the tangible and intangible components of sites of importance could 

therefore be expected as a result of the hypothetical heavy fuel oil spill.  

Given that sites of importance help to define the cultural landscapes of each Aboriginal 

group, and that cultural landscapes are a key component in how lands and resources are 

used and experienced, the effect of a hypothetical heavy fuel oil spill on the quality of the 

Current Use experience is considered high. These incremental effects on the quality of 

Current Use experience could magnify the existing cumulative effects on the quality of 

Current Use experience identified by Aboriginal groups (see Section 9.5.5.1 Negligible 
Effects of Vessel Transit on Current Use, Quality of Current Use Experience for 

details on these existing cumulative effects). 

Based on the hypothetical heavy fuel oil spill scenario described in Section 10.3.3, the 

effect of a heavy fuel oil spill from a RBT2-associated container ship is considered high 

across all four Current Use indicators. If a spill were to occur under different circumstances 

(e.g., time of year, weather conditions) or at a different location from the one described in 

the hypothetical scenario, the effects on Current Use may be experienced differently or by 

different Aboriginal groups.  

Potential Effect #2 – Changes to Current Use Resulting from a Collision 

A collision between a Project-associated container ship and a small vessel engaged in 

Current Use activities (e.g., fishing or other traditional purposes), were one to occur, could 

result in injury or fatality; those effects are assessed in Section 10.5.9, and were deemed 

to be significant (although unlikely to occur).    

Such a collision also could result in damage to or loss of a vessel or gear engaged in Current 

Use activities. If a collision resulted in damage to or loss of a vessel or gear that was being 

used for Current Use (for non-commercial purposes), the effects of this damage or loss 

would be expected to be similar to those described in Section 10.5.10 for marine 

commercial use and Section 10.5.11 for outdoor recreation, which both consider Aboriginal 

peoples. In addition to the potential damage or loss of the vessel or gear, a collision could 

temporarily interrupt access to preferred Current Use locations or resources, until such time 

as the affected vessel or gear were repaired or replaced. Depending on the individual(s) and 

community affected, the interruption of Current Use could alter the the means by which the 

uses are currently exercised, or compromise the ability to achieve the objectives of the 

Current Use. 
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10.5.13.2 Summary of Potential Transboundary Effects 

The assessment of the potential effects of marine shipping associated with the Project on 

Current Use has only addressed those effects which occur in Canada, in accordance with the 

requirements of CEAA, 2012.    

10.5.13.3 Suggested Mitigation Measures 

The marine vessel traffic management framework, response measures, and compensation 

and insurance provisions described in Section 10.4 generally, and in Section 10.5.10.5 in 

relation to marine commercial use specifically, are also applicable and relevant to mitigate 

potential effects on Current Use. These measures would reduce both the likelihood and the 

severity of an accident, if one were to occur. No additional mitigation measures specific to 

marine shipping associated with the Project are suggested. 

However, depending on the cultural context and specific concerns of affected Aboriginal 

groups, there may be no way to adequately compensate cultural losses resulting from a 

marine oil spill (Gill and Ritchie 2015) or a collision involving a Project-associated container 

ship. It is expected that some or all of the Aboriginal groups known to be exercising Current 

Use in the MSA would share this view (e.g., NEB 2015b).  

10.5.13.4 Residual Effects Assessment and Significance Determination 

The information on which the residual effects characterisation on Current Use is based is 

largely qualitative, and necessarily limited by the nature and depth of information available 

in existing sources, including information that Aboriginal groups have been able or willing to 

share about Current Use through direct consultation with PMV. Understanding levels of 

Aboriginal use in the past or historically is an important factor in trying to gauge the relative 

degree of change that a residual effect of a potential accident and malfunction arising from 

Project-associated shipping may cause to the existing conditions of Current Use; however, 

like information relating to Current Use, detailed information relating to past or historic use 

levels is incomplete. 

Potential residual effects to Current Use were characterised by qualitatively assessing 

magnitude, extent, duration, frequency, and reversibility of each residual effect. Definitions 

for ratings applied to residual effects criteria, developed with specific reference to Current 

Use, are presented in Table 10-53.  
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Table 10-53 Criteria Used to Characterise Residual Effects of Accidents or 
Malfunctions on Current Use 

Criteria Description Definition of Rating 

Magnitude 
Expected size or 
severity of the 
residual effect.  

Low – Effect on Current Use activities could result in noticeable 
adjustments, but the means by which the uses are currently 
exercised would not be affected, and thus would not be easily 
distinguished from existing conditions. By extension, the 
objectives of the Current Use would remain achievable. 
Moderate – Effect on Current Use activities could result in 
noticeable adjustments, and the means by which the uses are 
currently exercised may be altered beyond existing conditions, 
but the objectives of the Current Use would remain reasonably 
achievable. 
High – Effect on Current Use activities could require 
substantial adjustments, to the point where the means by 
which they are currently exercised and the objectives of the 
Current Use may no longer be reasonably achievable. 

Extent 

Spatial scale over 
which the residual 
effect is expected 
to occur. 

Site-specific – Effect on Current Use activites would be limited 
to established shipping lanes or immediately adjacent areas. 
Local – Effect on Current Use activities could be experienced 
across one or more LAAs for Current Use, but not across all 
LAAs. 
Regional – Effect on Current Use activities could be 
experienced across all LAAs for Current Use (i.e., throughout 
the MSA). 

Duration 

Length of time 
over which the 
residual effect is 
expected to 
persist. 

Short-term – Effect on Current Use activities would not 
exceed one applicable season of use (for the affected use) or 
for year-round activities, no more than one year. 
Long-term – Effect on Current Use activities could exceed one 
applicable season of use (for the affected use) or for year-
round activities, more than one year of use, but is not 
permanent. 
Permanent – Effect on Current Use activities could persist 
indefinitely. 

Frequency 
How often the 
residual effect is 
expected to occur. 

Single event – Effect on Current Use activities would occur 
once. 
Infrequent – Effect on Current Use activities could occur 
intermittently and sporadically. 
Frequent – Effect on Current Use activities could occur 
repeatedly and regularly. 
Continuous – Effect on Current Use activities would be 
ongoing. 

Reversibility 

Whether or not the 
residual effect can 
be reversed once 
the physical work 
or activity causing 
the effect ceases. 

Reversible – Effect on Current Use activities could return to 
existing conditions, meaning the means by which the Current 
Use was being exercised and the extent to which objectives 
were being met could be fully restored. 
Partially reversible – Effect on Current Use activities could 
partially return to existing conditions, meaning the means by 
which the Current Use was being exercised and the extent to 
which objective were being met could be partially but not fully 
restored. 
Irreversible – Effect on Current Use activities would not be 
considered reversible to existing conditions, and would 
therefore be considered permanent (see duration).  
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Context for Current Use refers to the extent to which Aboriginal groups can accept, adapt, 

or respond to Project-associated shipping effects arising from a potential accident or 

malfunctiion. Context is defined through the following qualitative terms: 

• Resilient ‒ Adequate capacity exists to effectively respond to effects through some 
combination of using alternative marine areas of equivalent value and quality, if 
available and if the use is portable, or alternative means (e.g., vessels, gear) if 
available and appropriate, and undertaking collaborative planning, arrangements, 
compensation, and agreements to reduce effects to acceptable levels; or 

• Not resilient ‒ Inadequate capacity exists to effectively respond to effects because 
of constraints in using alternative marine areas of equivalent value and quality (i.e., 
they are not available or the use is not portable), or alternative means (i.e., vessels 
or gear are not available or are not appropriate substitutes), and undertaking 
collaborative planning, arrangements, compensation, and agreements to reduce 
effects to acceptable levels. 

As discussed previously, there are pre-existing cumulative effects on traditional use that 

may influence the degree to which a given Aboriginal group may be able to accept, adapt, 

or respond to Project-associated shipping effects arising from a potential accident or 

malfunction on existing Current Use, and that may therefore affect their resiliency. Not all 

Aboriginal groups may experience or respond to Project-associated shipping effects arising 

from a potential accident or malfunction in the same way, meaning resiliency may vary 

across Aboriginal groups. The resiliency of an Aboriginal group to Project-associated 

shipping effects arising from a potential accident or malfunction may also be affected by the 

response of other parties generating or responsible for managing the effects. 

Residual Effect #1 - Changes to Current Use due to a Heavy Fuel Oil Spill 

Even with mitigation, a heavy fuel oil spill would be expected to result in a measurable 

residual effect on Current Use. This section provides a characterisation of that residual 

effect on Current Use.   

The characterisation of the residual effect of a hypothetical heavy fuel oil spill from a 

Project-associated container ship on Current Use is presented in Table 10-54. 
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Table 10-54 Criteria Ratings for a Residual Effect of a Hypothetical Heavy Fuel 
Oil Spill on Current Use 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude High 

A spill would result in restrictions on access, leading to 
displacement of Current Use activities that may not be 
portable to other areas, or that may require longer travel 
times to access alternative locations, if these exist. Negative 
effects on the availability and quality of Current Use 
resources, as well as on the experience of Current Use in 
general, are also anticipated. The substantial adjustments that 
may be experienced by some Aboriginal groups, including 
avoidance of Current Use activities, based on either real or 
perceived risk, may compromise the means and objectives of 
Current Use, which include support of traditional diets, 
economies, social and spiritual life, governance, and cultural 
transmission. 

Extent Local 

Based on the hypothetical scenario, the majority of effects on 
Current Use would be expected in an area of Segment B of the 
MSA (or in the vicinity of a spill, if one occurred elsewhere), 
and would therefore be expected to affect one or more LAAs 
for Current Use overlapping or near the spill-affected area. 

Duration Long-term to 
permanent 

After the effects of the initial recovery efforts, the physical 
effects of a hypothetical heavy fuel oil spill on Current Use 
activities may persist for months to years, based on oil 
residency characteristics of the affected area. The perceived 
effects of the spill on Current Use acitivities may persist much 
longer and perhaps indefinitely (permanently). 

Frequency Continuous 
After the initial spill, the effects on Current Use activities 
would be expected to be experienced continuously over the 
duration of the effect. 

Reversibility 
Partially 

reversible to 
irreversible 

Some Current Use activities may be restored or partially 
restored to existing conditions in the spill-affected area, while 
others may never be restored or fully restored, depending on 
the level of risk associated with the effect and duration of the 
effect (i.e., a temporal gap sufficient enough to impede the 
transfer of knowledge regarding use in the spill-affected area).  

Residual Effect #2 – Changes to Current Use Resulting from a Collision 

Even with mitigation, a collision between vessels, if one were to occur, is expected to result 

in damage to or loss of a vessel or gear engaged in Current Use, and a consequential effect 

on Current Use access. The characteristics of the residual effect and the rationale for the 

characterisation are summarised in Table 10-55. 
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Table 10-55 Criteria Ratings for a Residual Effect of a Collision on Current Use 

Criteria Criteria Rating Rationale for Criteria Rating 

Magnitude High 

A collision between Project-associated shipping and a vessel 
engaged in Current Use activities could result in vessel or gear 
damage or loss. Current Use access may therefore also be 
affected, such that, depending on the capacity of the affected 
Aboriginal group, the means by which Current Use activities 
are currently exercised and the objectives of the Current Use 
may no longer be reasonably achievable until the vessel or 
gear is repaired or replaced. 

Extent Route-specific 

Since Project-associated shipping would travel in the shipping 
lanes of the MSA, a collision between Project-associated 
shipping and a vessel or gear engaged in Current Use could 
occur only within shipping lanes. 

Duration Long-term to 
permanent 

A collision involving vessel and gear damage could potentially 
involve a multi-year process to financially address repairs or 
replacement and compensation through insurance claims and 
court proceedings. The duration of the effect may depend on 
the capacity of the affected Aboriginal group.  

Frequency Infrequent Resulting effects would occur once following any collision.  

Reversibility Reversible to 
irreversible 

Damage to or loss of vessel or gear would be reversible 
through reparation, replacement, and insurance payments and 
compensation arrangements, whereupon Current Use activities 
would resume, including the means by which they are 
currently exercised and the achievement of their objectives; 
however, depending on the capacity of the affected Aboriginal 
group and the time it takes to resume Current Use activities, 
irreversible cultural losses are possible.  

Context  

The context in which the residual effects on Current Use as a result of a heavy fuel oil spill 

would occur is considered not resilient because of constraints in using alternative marine 

areas of equal value and quality and undertaking collaborative planning, arrangements, 

compensation, and agreements to reduce effects to acceptable levels. Constraints on 

alternative locations exist because of pre-existing cumulative effects that have resulted in 

loss of prior use areas, and Aboriginal group protocols and knowledge that continue to tie 

and give meaning to Current Use at remaining locations. Constraints on undertaking 

collaborative planning, arrangements, compensation, and agreements exist because, while 

there may be some capacity to work collaboratively to reduce risk associated with the effect 

to acceptable levels, Aboriginal groups and the parties generating or responsible for 

managing the effect will likely have different views on thresholds for acceptability, and 

hence what steps may be needed to reverse the effect to existing conditions, if such a 

reversal is considered possible.   
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With regard to a collision leading to damage or loss of a vessel or gear, the context may 

range from resilient to not resilient, depending on the capacity of the affected Aboriginal 

group to absorb damage to or loss of a vessel or gear. 

Determination of Significance of Residual Adverse Effects 

The determination of significance for potential residual effects of accidents or malfunctions 

on Current Use was based on assigned residual effects ratings and professional judgement.  

A significant residual effect on Current Use is one that, for one or more Aboriginal groups, 

restricts or degrades the meaningful use of preferred locations for important or preferred 

purposes to a degree that the sustained viability (i.e., means and objectives) of the affected 

Current Use for affected Aboriginal groups may no longer be achievable.  

A residual effect is not significant when the above criteria are not met.    

The residual effect on Current Use of a hypothetical heavy fuel oil spill from a Project-

associated container ship, in combination with other projects and activities that have 

already been carried out (as reflected in existing conditions described in Section 9.5.4 

Current Use of Lands and Resources for Traditional Purposes and Aboriginal and 

Treaty Rights, Existing Conditions), is determined to be significant. This determination is 

made based on the potential for a spill to affect the sustained viability (i.e., means and 

objectives) of Current Use of affected Aboriginal groups, given limited ability to access other 

locations, potentially long-term productivity losses and contamination of preferred Current 

Use resources, and associated changes in cultural practices tied to Current Use, including 

intangible cultural heritage and ways of knowing. The means and objectives of Current 

Use—for example, to support traditional diets, economies, social and spiritual life, 

governance, and cultural transmission of languages, laws, stories, and beliefs associated 

with places on the landscape, harvesting of resources, and formation and maintenance of 

cultural identity—may no longer be achievable in these circumstances. A significant adverse 

residual effect on Current Use due to an accidental spill from a Project-associated container 

ship is, however, unlikely to occur because of the very low probability of such an event. 

The residual effect on Current Use of a collision between a Project-associated container ship 

and a small vessel engaged in Current Use activities may be significant if the affected 

Aboriginal group has limited capacity to otherwise undertake Current Use, and the damage 

to or loss of a vessel or gear, although temporary, prevents the Aboriginal group from 

accessing Current Use locations or resources or achieving the objectives of Current Use. 
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The residual effect on other Aboriginal groups with greater capacity to undertake Current 

Use may be not significant, if the affected Aboriginal group is still able to access Current Use 

locations and resources and achieve the objectives of Current Use activities even while the 

affected vessel or gear remain unavailable. In either case, the residual effect is unlikely to 

occur, due to the very low probability of a collision occurring.   

Confidence in this determination is high, based on knowledge of Aboriginal group 

perspectives on the potential effects of an oil spill on existing Current Use and the limited 

capacity of some Aboriginal groups to absorb damage or loss to vessels or gear engaged in 

Current Use.  

10.5.13.5 Summary of Current Use Assessment 

The determination of the significance of the residual effect, the likelihood of the residual 

effect occurring, and the level of confidence associated with the determinations of both 

significance and likelihood are summarised in Table 10-56.  

Table 10-56 Summary of Significance Determination of Residual Effects of a 
Hypothetical Heavy Fuel Oil Spill on Current Use 

Residual Effect 
Significance  
(significant /  

not significant) 

Likelihood 
Determination 

(likely / unlikely) 

Level of Confidence 
(low / moderate / 

high) 

Changes to Current Use from a 
Hypothetical Heavy Fuel Oil 
Spill  

Significant Unlikely High 

Changes to Current Use from a 
Collision Significant* Unlikely High 

* The residual effect of changes to Current Use due to a collision may be not significant for some 
Aboriginal groups, depending on capacity and resilience, as discussed above. 

10.5.13.6 Aboriginal and Treaty Rights Assessment 

This section assesses the potential impacts on asserted or established Aboriginal and treaty 

rights resulting from accidents or malfunctions arising from marine shipping associated with 

the Project. 

Taking a precautionary approach, the assessment of potential impacts to asserted or 

established Aboriginal and treaty rights as a result of potential accidents or malfunctions 

arising from marine shipping associated with the Project was based on the assumption that 

traditional use presently occuring in the MSA (i.e., Current Use) is an expression of the 

exercise of Aboriginal or treaty rights. Where traditional use was not identified as occuring 
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at present within the MSA, but similar use was identified as practised in the past in the MSA 

or where use was identified as protected under treaty, this use is assumed to be potentially 

exercisable as an Aboriginal or treaty right, and subject to potential impacts as a result of 

potential accidents or malfunctions arising from marine shipping associated with the Project. 

Considering the conclusions of the Current Use assessment relating to potential accidents or 

malfunctions, marine shipping associated with the Project is expected to result, after 

mitigation referred to in Section 10.5.13.3, in a serious impact on the ability of Aboriginal 

groups to exercise marine-based Aboriginal or treaty rights within the MSA as a result of 

hypothetical fuel spill, and a minor to serious impact on these rights as a result of a 

collision between a vessel engaged in traditional use activities and a Project-associated 

container ship.  

In either case, the residual effect is unlikely to occur, due to the very low probability of a 

fuel oil spill or collision occurring. Confidence in this prediction is high, based on knowledge 

of Aboriginal group perspectives on the potential effects of an oil spill or a collision on the 

ability to exercise Aboriginal and treaty rights.  
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11.0 FOLLOW-UP PROGRAM 

The preamble to the Updated EIS Guidelines describes the additional matter of marine 

shipping as including “the possible requirements of any follow-up program that may be 

required.” Section 2(1) of the Canadian Environmental Assessment Act, 2012 defines a 

follow-up program as a program for (a) verifying the accuracy of the environmental 

assessment of a designated project and (b) determining the effectiveness of any mitigation 

measures.   

Consideration has been given to the need for and scope of follow-up to verify predicted 

effects related to marine shipping associated with the Project in the Marine Shipping Area 

(MSA), as discussed below.  

With respect to follow-up programs to verify predicted effects, these are generally proposed 

to address uncertainty, such as any gaps in knowledge or understanding related to key 

conclusions (as noted in Section 8.1.10 of the RBT2 EIS). This assessment has assigned 

moderate or high levels of confidence ratings to the residual effect predictions based on the 

following:  

 Robust comprehension of marine shipping in the MSA, including vessel activities 

associated with RBT2; 

 Considerable scientific information concerning existing valued components (VCs);  

 A strong understanding of how Project-associated activities interact with VCs; 

 Appreciable knowledge of how the VC would respond to Project-associated marine 

shipping activities; and 

 Proven and established assessment methods.   

Because confidence in the residual effect predictions is moderate to high, no follow-up 

programs are suggested specifically related to the predicted effects of marine shipping 

associated with the Project in the MSA. 

With respect to follow-up programs to monitor the effectiveness of mitigation, mitigation 

measures are suggested only for current use of lands and resources for traditional purposes 

(Section 9.5). The mitigation measures suggested in Section 9.5.6 Current Use of 

Lands and Resources for Traditional Purposes and Aboriginal and Treaty Rights, 

Suggested Mitigation Measures address a potentially minor, possibly even 

unmeasurable, incremental effect on Current Use access and associated Current Use 

experience resulting from Project-associated shipping activities. Given the effect would be 

minor, may not be measurable, and confidence in the effectiveness of the mitigation 

(if applied) is high, a follow-up program is not suggested. 
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No other mitigation measures are being suggested for any other intermediate component or 

VC that warrant ongoing assessment of their effectiveness. As such, no formal follow-up 

program is proposed for marine shipping associated with the Project in the MSA.  

Notwithstanding the above, regional programs and initiatives currently exist that will 

advance the understanding of potential effects and mitigation associated with marine 

shipping in and around the MSA. Port Metro Vancouver has implemented or participated in 

some of these programs that include the Eco-Action Program to reduce air emissions from 

ocean-going vessels, and the Enhancing Cetacean Habitat and Observation (ECHO) Program 

to better understand potential effects of existing and future commercial shipping traffic to 

at-risk cetaceans (described further in Section 1.3.3.2 of the RBT2 EIS).   

In addition, regional initiatives such as “Clear Seas” (http://clearseas.org/), a not-for-profit 

organisation based in Vancouver, will be undertaking a suite of research initiatives to inform 

the public and policy makers concerning safe and sustainable marine shipping in Canada, 

and Western Canada Marine Response Corporation’s Coastal Mapping Project for the B.C. 

coastline to reduce decision making time during the initial response to a spill and help 

identify equipment, vessel, and personnel needs. As a result of these efforts, federal 

agencies with jurisdiction within the MSA will be better supported with current scientific 

information and mitigation measures to adaptively manage effects from existing and future 

shipping activities. 
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12.0 SUMMARY OF CHANGES TO THE ENVIRONMENT AND EFFECTS 
OF CHANGES TO THE ENVIRONMENT: MARINE SHIPPING 
ASSOCIATED WITH RBT2 

This section summarises potential environmental effects of marine shipping associated with 

the Project, suggested mitigation to be considered, residual effects, and cumulative effects 

in relation to the categories of environmental effects as specified in the Canadian 

Environmental Assessment Act, 2012 (CEAA 2012) section 5 and in the Updated EIS 

Guidelines sections 17.4.1 and 17.4.2. These summaries are based on findings presented in 

the detailed biophysical valued component (VC) effects assessments (Section 8.0 Marine 

Biophysical Environment Effects Assessments) and socio-economic VC effects 

assessments (Section 9.0 Human Environment Effects Assessments). Where 

applicable, descriptions of change for intermediate components (ICs) are also provided. 

Note that only potential effects or changes that are likely to occur are summarised; 

potential effects related to potential accidents or malfunctions described in Section 10.3.3 

Identification of Plausible Worst-case Accident or Malfunction Scenarios are not 

summarised as they are unlikely to occur. 

12.1 CHANGES TO COMPONENTS OF THE ENVIRONMENT WITHIN FEDERAL JURISDICTION 

Appendix 12-A summarises changes that may be caused by marine shipping associated 

with RBT2 to components of the environment within federal jurisdiction as listed in CEAA 

2012 s. 5(1)(a), including the following: 

(i) Fish and fish habitat as defined in subsection 2(1) of the Fisheries Act; 

(ii) Aquatic species as defined in subsection 2(1) of the Species at Risk Act; and 

(iii) Migratory birds as defined in subsection 2(1) of the Migratory Birds Convention Act, 
1994.  

Appendix 12-A also summarises potential mitigation measures and the residual 

environmental effects (including cumulative environmental effects) identified in relation to 

this category of environmental effects.  

12.2 CHANGES TO THE ENVIRONMENT THAT WOULD OCCUR ON FEDERAL OR TRANSBOUNDARY 
LANDS 

The location of federal and transboundary lands in relation to marine shipping associated 

with RBT2 is shown in Figure 2-3. Appendix 12-B and Appendix 12-C summarise 

changes marine shipping associated with RBT2 may cause to the environment (for ICs and 

VCs, respectively) on federal lands or lands outside of B.C. (including outside of Canada), 
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as well as potential mitigation measures, and the residual environmental effects 

(including cumulative environmental effects) identified in relation to this category of 

environmental effects.  

12.3 CHANGES TO THE ENVIRONMENT THAT ARE DIRECTLY LINKED OR NECESSARILY 
INCIDENTAL TO FEDERAL DECISIONS 

Federal decisions are not required for marine shipping associated with the Project. All 

changes to the environment that are directly linked or necessarily incidental to federal 

decisions in respect of the Project have been fully addressed in RBT2 EIS Appendices 29-D 

and 29-E for ICs and VCs, respectively.   

12.4 EFFECTS OF CHANGES TO THE ENVIRONMENT ON ABORIGINAL PEOPLES 

Appendix 12-D summarises the effects of changes to the environment on Aboriginal 

people with respect to the following: 

• Health and socio-economic conditions; 

• Physical and cultural heritage; 

• Current use of lands and resources for traditional purposes; and 

• Any structure, site, or thing that is of historical, archaeological, paleontological, or 
architectural significance. 

Appendix 12-D also summarises potential mitigation measures and the residual 

environmental effects (including cumulative environmental effects) identified in relation to 

this category of environmental effects. 

12.5 EFFECTS OF CHANGES TO THE ENVIRONMENT THAT ARE DIRECTLY LINKED OR 
NECESSARILY INCIDENTAL TO FEDERAL DECISIONS 

Federal decisions are not required for marine shipping associated with the Project. All effects 

of changes to the environment that are directly linked or necessarily incidental to federal 

decisions in respect of the Project with respect to the following: 

• Health and socio-economic conditions; 

• Physical and cultural heritage; 

• Current use of lands and resources for traditional purposes; and 

• Any structure, site, or thing that is of historical, archaeological, paleontological, or 
architectural significance, 

other than as they pertain to Aboriginal peoples, have been fully addressed in RBT2 EIS 

Appendix 29-G.  
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